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I :
SEEon General Physiology

1. Define physiology. 11. Name the types of proteins present in the cell mem-

Physiclogy is defined as the study of functions of various
systems and organs of the body.

Define cell,
Call is defined as the structural and functional unit of living
body.
What are the primary tissues of the body?
i. Muscle tissue: Skeletal muscle, smooth muscle and
cardiac muscle.
ii. Nervous lisswee: Meurons and supporting cells.
iii. Epithelial tissue: Squamous, columnar and cuboidal
epithelial cells.
v Connective lissue: Connective lissue proper, cartilage,
bone and blood.

What is extracellular space? What are its divisions?
Space oulside the cellis called extracellular space.
It divided into two spaces.
i. Intersiitial space or tissue space: Space in between
cells.
ii. Vascular space: Extracellular portion of circulation.

What is extracellular fluld? Name ils components.
Body fluid present outside the cells is called extraceliular
flusicd, It encludes interstitial fuid, plasma, transcellular fuid,
ele.

What is extracellular matrix? What are ils major com-
ponents?
It is the complex meshwork of components present in
interstitial space. These components secrated by the cells.
Its major components are glycoproteins, proleoglycans and
fibrous proteins (such as collagen and elastin)
. What is the composition of the cell membrane?
Cell membrane contains:
i. Proteins: 55%
ii. Lipids: 40%
iii. Carbohydrates: 5%.
. Marma the structural models of eell membrane. Mention
the accepted ona.
i. Danielli-Davson model
ii. Unit membrane model
iii, Fluid mosale model.
Fluid mosaic model is the accepted one.

. What are the layers of the cell membrane?
One central lipid layer and two ouler pmluin layers.

What is the characteristic feature of the lipid layer of

cell membrana? What is its advantage?

Lipid layer of the cell membrane is luid in nature. Because

of this, the portions of the cell membrane move from one

point to another point along the surface of the call.
Advantage of lipid layer is that ihe matenals dissoived

in lipid layer can move to all the areas of the cell membrane.

brane.
i. Integral proleins
Ii. Peripheral proteins,

. What is the physiclogical importance of integral pro-

teins in cell membrane?
Integral profeins pass through the entire thickness of the
cell membrane along with pores of the lipid layer. Thus,
these proteins form the channels for the diffusion of water,
eleciralyles and other substances, which cannot pass
thrawgh lipid layer,
Mame the integral proteins.
i. Cell adhesion profeing
ii. Cell junction proteing
iii. Carner (transpor) proteins
v, Channel proteins
v, Hormone receplors
vi. Antigens
vii. Enzymes
What are the types of peripheral protains? Give ex-
amples.
i. Intracellular peripheral proteins: Located on inner
surface of cell membrana.
Examples:
a. Receptors
b. Transport proteing
C. SOMe enzymes,
li. Exiracellular peripheral proleins: Localed on outer
surface of cell membrane
Examples:
a, Antigens
b. Adhesion proleins
¢, SOome enzymes.

15. What are the functions of proteins in the cell mem-

brane?
Pm!ems
. Integral prateins: Provide structural integrity of cell
membrane
., Channel proteins: Help in diffusion of water-soluble
substances
Carrier of lransport proteing: Help in transport of
substances across the cell membrang
iv. Pump: Some carrier proleins act as pumps which
transport ions actively across the cell membrane
v. Receplor proteins: Serve as receplor sites for
harmones and neurctransmitters
vi. Enzymes: Some protein molecules form enzymes
wil. Anligens; Some proteins act as antigens
viil. Cell adhesion molecules: Responsible for attachrment
of cells to their neighbors or o basal lamina,

16. Name the carbohydrates prasent in the cell membrane.

i. Glycoproteins attached o proteing
i, Glycolipids attached to lipids.
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17. What is the functional impartance of carbohydrates in
the cell membrane?
Carbohydrate molecules are negatively charged and 2o,
do nol allow the negatively charged parlicles to move
oul af the cells. This helps in the maintenance of resting
membrane potential,

48, List the functions of the cell membrane.

i. Protective function: Protects cyloplasm and organelies
present in the cyloplasm

ii. Acts as a semipermeable membrane and allews only
soma substances lo pass through it

i, Absorplive function: Nulrients are absorbed into cell
through cell mambrane

iv. Excretory function: Metabolites and other wasie
products from cell are excreted oul through the cell
membrane

v. Exchange of gases: Oxygen anters the cell from blood
and carbon dioxide leaves the cell and enters the blood
throwgh call membrane

vi. Maintenance of shape and size of the cell: Cell
membrane is responsible for the maintenance of
shape and size of the cell.

19. HName the cytoplasmic organelles which are bound
with limiting membrane.
i. Endoplasmic reticulum
ii. Golgi apparaius
iii. Lysosome
iv. Peroxisome
v. Centresome and centrioles
vi, Secrelory vesicles
wit. Mitochondria
viil. Nucleus,
20. Name the cytoplasmic organelles which are not bound
with limiting membrane.
Ribosomes and cytoskeleton.

21. What is endoplasmic reticulum?
Endoplasmic reticulum is the interconnected network
of wbular and microsomal vesicular struclures in the
cytoplasm.

22, Name the two types of endoplasmic reticulum. Mention
the function of each.
i. Rough or granular endoplasmic reticulum: Ribosemes
are anached to il
I is concarned with:
a. Synihesis of proleins in the cell
b. Degradation of worn-out granules
ii. Smooth or agranular endoplasmic reticulum:
Ribosomes are nol atlached 1o il
It is concerned wilh:
a. Synthesis of ipids and sleroids
b. Cellular metabolism
¢. Starage and metabolism of calcium
d. Catabolism and deloxification of toxic substances.

23. What are the functions of Golgi apparaius?
L. Processing of matenals
ii. Packaging of matenals (post office of the cells)
iii. Labeling and delivery of materals (shipping department
of cell).
24. What are the two types of lysesomes?
i, Primary lysosome: Pinched off from Golgi apparatus.
i. Secondary lysosome: Formed by fusion of a primary
lysosome wilh phagosome or endosome,

25. Why are lysosomes called garbage system of tha cell?
Because of lheir degradation activity,

29,

.

32.

33.

45,

What are the functions of lysosomes?
i. Degradation of macromalecules
ii. Degradation of worn oul arganelles
iil. Removal of excess secretory products in the cells
iv. Secratory funclion: Some lysosomes secrele perforin,
granzymes, melanin and serolonin,

What are the important hydrolytic enzymes present in
lysesomes?
i. Proteases: Hydrolyze proteing into amino acids
ii. Lipases: Hydrolyze lipids into fatty acids and glycerides
iii. Amylases: Hydrolyze pelysaccharides into glucose
iv. Mucleases: Hydrolyze nucleic acids info mononuchec-
tides,

Mention the functions of important secretory lyso-
somes?
i. Secretory lysosomes in cytoloxic T cells and natural
killer cells; Secrete parforin and granzymes
ii. Secratory lysosomes in melanocyles: Secrete melanin
iil. Secretory lysosomes in mas! cells; Secrate serotonin,

What are peroxisomes? What are the enzymes present
in peroxisomes?
Peroxisomes or micrabodies are the membrana limiled
vesicles derved from endoplagmic reticulum.
Oxidative enzymes in peroxisomes:

i. Calalase

ii. Urate oxidase

iii. D-aming oxidase

. What are the functions of peroxisomes?

Peroxisomes are concerned with:
i. Breakdown of fatty acids by means of bela-oxidation
ii. Degradation of toxic substances like hydrogen
peroxide by detoxification
iii, O=ygen utilization
iv, Acceleration of gluconecgenesis from fals
v. Degradation of purine te uric acid
vi. Farmation of myelin
vii. Formation of bile acids.

Why is mitochondrion called ‘power house' of the cell?
Because, mitochendrion produces energy reguired
for callular funclions.,

What are the functions of mitochondrion?
Funclions af mitochandrion:
i. Production of energy
ii. Synihesis of ATP
iii, Initiation of apoplosis
v. Storage of calcium
v, Detoxification of ammonia in fiver,
Mame the two types of ribosomes?
i. Ribosomes attached to rough endoplasmic reliculum
ii. Free ribosomes distributed in cytoplasm

. What are the functions of ribosomes?

Ribosomes are concermed wilh protein synihesis.
Ribogomes altached to rough endoplasmic reicuium
are involved in the synthesis of hormenal proteins, lysoso-
mal proteins and proteing of the cell membrane.
Free ribosomes are concerned with synthesis ol protein
im hemoglobin, and proteins prasent in peroxisomes and
mitochondria.

What Is cyteskeleton of the ¢cell? What are the protein
components of cytoskeleton?

Cytaskeleton of cell is a cellular organelle formed by
complex network of struclures in various sizes present
throughout the cytoplasm,



ar.

3a.

40,

41.

42,

43,

Protein companents of cytoskelaton:
i, Microlubules

ii. Intermediate filaments

i, Microfilaments,

What are the functions of cytoskeleton?
Cytoskeleton is concarned with:
i, Determination of shape of the cell
ii. Structural strength to call
i, Cellular movements,

What are microtubules? What are their functions?
Microtubules afe straight, hollow and tubular structures
of cytoskeleton. Microtubules are formed by the tubulin
molaciilas.
Funclions of microtubules:
i. Detarmine the shape of the call
ii. Give structural strength to the cell
ili. Act like conveyer bells which allow the movement
of granules, vesicles, protein molecules and some
organelles like mitechondria to different pars of the
cell
iv. Form the spindle fibers which separate the
chromosomes during mitosis
v. Are responsible for the movemenls of centrisles and
the complex cellular structures like cilia,

:J'd'l‘rat?am intermediate filaments? What are their func-
ons
Intermediatle filaments are struclures of cytoskelaton that
form a network around nucleus and extend to periphery of
the cell. Infermediate filaments made up of fibrous proteins.
Functions af intermediate flameants:

i. Help to maintain shape of the call

ii. Connect the adjacent cells throwgh desmosomes.

. What are microfilaments? What are their functions?

Microfilaments are long and fine thread like struclures
of cyloskeleton present in the cytoplasm of the cell.
Micrafilaments in ectoplasm are made up of actin molecules
and the filaments in endoplasm are made up of actin and
myosin molecules,
Functions of microfilaments:
i. Give structural strength to the cell
i, Provide resistance to the cell against the pulling forces
ili, Are responsible for callular moverments like contraction,
gliding and cylokinesis (partition of cytoplasm during
cell divizion),
What is chromosome?
Chromosome is a rod-shaped nuclear structure that carrias
a complete blueprint of all the hereditary characteristics of
that specias.

What are diploid eells and haploid cells?

Diploid cells are the cells of the body that contain 23 pairs
of chromosomes, Each pair consists of ane chromasome
inherited from each parent. All the cells of the body except
reproductive calls are diploid cells. Haploid cells are the
reproductive cells or gamelas that contain only 23 single
ChIOMOSomes,

What are sex chromosomes? What are autosomes?
Sex chromasomes are the pair of chromosomes concerned
wilh determination of sex of the persons. Aulosomes are
the ramaining 22 pairs of chromosomas thal are nol con-
carned wilh sex determination,

List the functions of nucleus.
i. Contral of all activities of the cell
ii. Synihesis of RNA

45,

a6,

47,

48,

49,

51

53.

ili. Formation of ribosomal subunits

iv. Sending genetic instruction o the cytoplasm through
mRNA for protein synthasis

v, Control the cell dvision throwgh genes

vi. Storage of hereditary information (in genes) and
translormation of this information from one generation
of the species to the nexl.

What is DNAT Where is it present?

DA (deoxyribonucleic acid) is a nucleic acid thal carries
genelic information to the offspring of an organism. It is
present in nucleus and mitcchondria of call.

What is RNAT

RMA (ribonucleic acid) is a nucleic acid derived from DNA,

What are the types of RMAT Mention their functions.

i. Messenger RMA: Carries genelic code of the amino
acid sequence for synthesis of protein from DNA to
cyloplasm

ii. Transfer RMA: Responsible for decoding the genetic
message present in mRMNA

ii. Ribosomal RMA: Responsible for assembly of pratein
from aming acids in nbosome,

Define gene.

Agene is a basic heredilary unit of the cell. It is a portion of
OMA malecule that contains the message or code lor the
synthesis of a specific protein from amino acids.

What is genetic disorder?

Genalic disorder is a disease of condition hat eccurs due to
abzence of gene or a defective gene or by a chromosomal
abnarmality.

What is Turner's syndrome? What is the cause for it?
What are its characteristics?
Turner's syndrome is a genetic disorder affecting females.
It is due to partial or complete missing of one of the two sex
[¥) chromosomes,

It is characterized by short stalure, infertility, heart
abnormalities, renal problems and learning difficulties.

. What is Down syndrome? What is the cause for it7

What are its characteristica?
Drown syndrome is a genetic disorder that occurs due 1o the
prasence of an extra copy of chromosome 21, The person
has 47 chromosomes instead of usual 46,

It is characterized by physical disabilities and mental
retardation.

What is gene expression?
Geane is the process by which the information {code word)
encoded in the gene is converted into funclional gene
praduct or document of instruction (RMA) that is used for
profein synthesis.
Define transcription and translation,
Transcrption iz the copying of genetic code from DMNA to
RN,

Translalion is the process by which profein synthesis
occurs in the rboscme of the cell under the direction of
genelic instruckion given by mRNA,

What are growth factors? Name some growth factors.
Growth factors are proleins which act as cell signaling
micleciules Hke cytokines and hormones,
Growth factors:

i. Piatelet darived growih faclor

ii. Colony stimulaling faclors

ili. Merve growlh factors

iv. Neurctroping

v. Erythropeietin

_E
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wi. Thrombopoietin
it Insulin ke growih factors
vili. Epidermal growth factor
. Basic fibroblast growth factor
%, Myostatin
%i. Transforming growth faclors
54, What is autophagy?
Autophagy is a normal physiclogical process by which
cells are destroved in the body by proteln degradation to
maintain the normal functions.

55, What Is apoptosis7
Apoptosis is the programmed eell death under genetic
conirod,

56. What is necrosis?
Mecrosis is the uncontrolled and unpregrammed death of
celis due 10 unexpecied and accidental damage.

57. What is hypertrophy?
Hypertrophy is the increase in the size of a cell. Hypertrophy
of many cells resulls in enlargement or overgrowth of an
organ or a part of the body.

58. What is hyperplasia?
Hyperplasia is the increase in number of cells due to
Increased cell division (mitosis). Hyperplasia resulls in
gross enlargement of the organ.

59. What is neoplasm of tumor? What are ils types?
Megplasm or tumor is an abnormal growth of any lissue
or organ in the body. It may be benign (RoN-Cancerous or
malignant (Cancerous).

60. Define stem cells. Name the types of stem cells.

Stem celis are the primary cells capable of reforming
themselves through mitotic division and differentiating into
specialized cells,
Stem cells are of three types:

i. Embryonic stem cells

il, Stem cefls from umbilical cord blood

i, Adult stem cells.

61. Define cell junction,
Cell junction or membrane junction is the connection
betwesen the naighboring cells or the contact batweean the
cell and extraceliular manrix.

62, Classify cell junctions with examples.
i Cecluding junctions, Examples ang tigh! junclions
ii. Communicating junctions. Examples are gap junctions
and chemical synapse
iii. Anchoring juncltions. Examples are adherence
junctions, focal adhesions, desmosomes and
hemidesmosomes.

63. Mame the proteins prasent in tight junctions.

i. Tight junclion membrane proteins of inlegral mem-
brane proteins such as occludin, claudin and juncticnal
adhesion molacules (JAMS)

il, Scaflold (platiorm) proleing or penpheral membrang
proteins or cytoplasmic plague proleins such as
cingulin, symplelin and 20-1, 2, 3.

64. What are the functions of tight junction?
1. Strenglh and slabilily 1o the lissues
ii. Selective permeabilly (gate funclion)
iii. Fencing function
iv. Maintenance of cell polarity
v. Formation of blood-bsam barrier,

65. What are connexons or connexins?
Connexons or connexing are the prolain subunits present
in gap junctions,
66. What are the functions of gap junction?
i. Allows the passage of small molecules, ions and
chemical messengers
i, Helps in exchange of chemical messengers babwaen
the cells
i, Helps in propagaton of action potential from one cell
o another cell,

67. Define anchoring junctions.
Anchoring junctions are the junctions that provide strength
to the cells by acting like mechanical attachments, between
o cells or between a cell and the extraceliular matric,
Anchoring junctions are responsible for the structural
integrity of the tissues,

68. Mame ditferent types of anchering junctions.
i, Adherens junction
ii. Focal adhesion
ii. Desmosome
iv. Hemideamosome
69. Define cell adhesion molecules and give examples.
Cell adhesion molecules (CAMs) or cell adhesion proteing
are the prolein molecules siluated on the cell surface.
Examples are cadherins, integnns, I1gG super family and
selecting,

T0. What are the functions of CAMs?
i. CAMs are responsible for binding of cells o their
neighbors or 1o basal lamina (or basal membrane)
il. CAMs are responsible for steuctural organization of
lissues.

71. What is adherens junction?
Adherens junction is the cell to cell junchion, which connects
the actin filaments of cne call bo those of ancthar call,

72. What is focal adhesion?
Focal adhasion is the call to matns junction, which connects
the actin filaments of the cell to exiraceliular matrix,

T3. What is desmosome?
Desmosome (s the call to cell junction, whede intermediate
filaments connect two adjacent cells,

T4, What is hemidesmosome?
Hemidesmosome is the cell to matrx junction, which
connects intermediate filaments of the cells 1o extraceliular
mialrix,

T75. What are the types of transport mechanism? Define
them.
Transport mechanism is of two types—passive transport
and active transport.

i. Passive transport or diffusion: Transport of substances
along the concentration gradient or electrical gradient o
beth (electrochemical gradient) across call membrans
(frzrn higher concentration 1o lower concentration)

ii, Active transport: Transpord of subslances against the
concentration gradient or electrical gradient or bath
across cell membrane (from lowar concentration o
higher cancentration.

76. What is the basic difference between passive transport
and active transpert?
Passive transport does not require energy whereas the
aclive iransport requires energy.
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. Name the types of passive transport or diffusion.

I Simple diffusion
il. Facilitated diffusion.

. Explain simple and facilitated diffusion briefly.

Simple diffusion occurs through lipid layer and protein
layer of the cell membrane. Lipid soluble substances like
oxygen, carbon dioxide and alcohaol are transported through
lipid layer. Water soluble substances like elecirolyles are
transporied through protein laver.

Facilitated diffusion or carrier mediated diffusion
Invalves the help of a carrier protein prasent in the call
membrane. Substances wilh larger molecules like glucose

and amina acids are attached 1o the carmrier protein and are
tramsported into the call,

. Mame the factors affecting diffusion of substances

across the cell membrane.
i. Permeability of cell membrane
ii. Temperature
iii. Concantration gradient or electrical gradient
iv. Sclubility of the substances
v. Thickness of cell membrane
vi. Size of the molecules
vii. Size of the ions
wiii. Charge of tha ions.

Diffusion is directly proportional to permeability of cell
memibrane, lemperature, concentration gradient or elecinical
gradient and the selubility of the substances. It is inversely
proportional 1o theckness of the cell membrane, size of the
mictecules and ions and charge of the ions.

What is bulk flow? Give example.

Bulk fiow is the movement of large number of molecules
of a subslance in bulk along the concentration gradient.
Example is the diffusion of respiratory gases across the
respiratory mambrana.

What is filtration? Where does it occur in the body?
Filtration is movement of water and solutes from an area
of high hydrostatic pressure (o an area of low h-yu:lmsl.al:ic
pressure. It eccurs in arterial end of capillaries and
glomeruli of kidnay,

What i osmosis?

Osmosis is the movernent of water or any other solvent
frarm an area of lower concentration to an area of higher
concentration of a solute, through a semipermeabla
membrang. The semipermeable membrane permits the
passage of only water or other selvents but not the solutes.

What i osmotic pressure? What is its significance?
Osmolic pressune s the pressure created by the solules
in a fluid. During osmosis, when water or olhar solvent
maves from area of lower concentration te area of higher
concentration, solules in the area of higher concaniralion
get dissolved in the solvent, This creates a prassung which
is known as osmolic pressure.

Significance of esmotic pressure is that il prevents
further movement of waler or ather solvent during oSmosis.

What is reverse osmosis?

Reverse osmosis is a process in which waler or other
salvent flows in reverse direction (from the area of higher
cancentration to the area of lower concentration of the
solute) if an external pressure is applied on the area af
highar concantration.

85. What Is oncotic pressure or celloidal camotic pres-

sura? What is its normal value? _

Cincolic pressure or collcidal osmotic pressure is part of the
osmolic pressure crealed by larger colloidal substances
particularly proteing. Marmal oncolic pressure is about 235

mim Hg.

86. Name the types of osmosis.

i. Endosmosis: Movement of water into the cell
ii. Exosmesis: Movement of water out of the ceil.

87. Mame the substances transported actively.

Substances in tenic form: Sodium, potassium, calcium,
hydrogen, chioride and iodide.

Subsiances in non-icnic form: Glucose, aming acids
and urea.

88. Name types of aclive transport. Explain them briefly.

i. Primary active transporn: In this, the anergy is liberated
from break down of ATP. The electrolyles like sodium,
potassium, caleium, hydrogen and chloride are
transported by this mathod

ii. Secondary active transport: In this type of active
transpaort, a carrier protein is invelved in lransport of
a substance like sodium on and this carrier protein is
capable of transporting ancther substance along with
the primary substance. Energy is derived from process
irvalved im the transport of the primary substance.

#9. What are the sites present in a=-subunit of the Na*-K*

pump?
The a-subunit of the Na*-K* pump has got six siles:
i. Three receptor siles for sedium lons on the inner
{lowards cyloplasm) surface of the protein molecule
il. Two receptor sites for potassium ions on the ouler
{lowards ECF) surface of the protein molecula
lii. One site for enzyme adenocsine triphosphatase
(ATPase). which is near the sites for sodium.

20. What is electrogenic activity of Na*-K* pump?

Na*-K* pump moves three sodium lons outside the cell and
two potassium ions inside call. Thus, here is a net loss of
one positively charged ion from the cell. Continuous activity
of the sodium-potassium pumps causes reduction in the
number of positively charged iens inside the cell leading to
increase in the negalivity inside the cell. This is called the
electrogenic activity of Ma™-K* pump,

91. Name the types of secondary active transport. Explain

them briefly.

i. Cotransport: In this, along with the primary substance
like sodium, the carier protain carries another
substance. Substances like glucose and amino acids
ara transported by this mathod,

il. Counter transport: In this mechanism, the subslances
are caried in exchange of tha primary substance like
sodium, The different counter transport mechanisms
are Sodium=Calcium counter transport, Sodium-—
Hydrogen counter transport, Sodium-Magnesium
counter transporl, Sodium-Potassium counter
transport, Calcium-Magnesium counter transport,
Calcium-Potassium counter transport, Chloride—
Bicarbonate counter transport and Chlpride—Sulfate
counter ransport,

92. Name the carrier proteins of active transport.

i. Unipon of uniport pump: Carrier protein that carries
only one substance in a single direction.

il. Sympart or anliport: Carrier protein that iransports two
substances al a ime,

e
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vi. Thrombopoietin

vii. Insulin like growth factors
viii. Epidermal growth factor

ix. Basic fibroblast growth factor
x. Myostatin

xi. Transforming growth factors

54. What is autophagy?
Autophagy is a normal physiological process by which
cells are destroyed in the body by protein degradation to
maintain the normal functions.

55. What is apoptosis?
Apoptosis is the programmed cell death under genetic
control.

56. What is necrosis?
Necrosis is the uncontrolled and unprogrammed death of
celis due to unexpected and accidental damage.

57. What is hypertrophy?
Hypertrophy is the increase in the size of a cell. Hypertrophy
of many cells results in enlargement or overgrowth of an
organ or a part of the body.

58. What is hyperplasia?
Hyperplasia is the increase in number of cells due to
increased cell division (mitosis). Hyperplasia resulits in
gross enlargement of the organ.

59. What is neoplasm or tumor? What are its types?
Neoplasm or tumor is an abnormal growth of any tissue
or organ in the body. It may be benign (non-cancerous or
malignant (cancerous).

60. Define stem cells. Name the types of stem cells.

Stem cells are the primary cells capable of reforming
themselves through mitotic division and differentiating into
specialized cells.
Stem cells are of three types:

i. Embryonic stem cells

ii. Stem cells from umbilical cord blood

iii. Adult stem cells.

61. Define cell junction.
Cell junction or membrane junction is the connection
between the neighboring cells or the contact between the
cell and extracellular matrix.

62. Classify cell junctions with examples.
i. Occluding junctions. Examples are tight junctions
ii. Communicating junctions. Examples are gap junctions
and chemical synapse
iii. Anchoring junctions. Examples are adherence
junctions, focal adhesions, desmosomes and
hemidesmosomes.

63. Name the proteins present in tight junctions.

i. Tight junction membrane proteins or integral mem-
brane proteins such as occludin, claudin and junctional
adhesion molecules (JAMs)

ii. Scaffold (platform) proteins or peripheral membrane
proteins or cytoplasmic plaque proteins such as
cingulin, symplekin and ZO-1, 2, 3.

64. What are the functions of tight junction?
i. Strength and stability to the tissues
ii. Selective permeability (gate function)
iii. Fencing function
iv. Maintenance of cell polarity
v. Formation of blood-brain barrier.

65.

66.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.

What are connexons or connexins?
Connexons or connexins are the protein subunits present
in gap junctions.

What are the functions of gap junction?
i. Allows the passage of small molecules, ions and
chemical messengers
ii. Helps in exchange of chemical messengers between
the cells
iii. Helps in propagation of action potential from one cell
to another cell.

Define anchoring junctions.

Anchoring junctions are the junctions that provide strength
to the cells by acting like mechanical attachments, between
two cells or between a cell and the extracellular matrix.
Anchoring junctions are responsible for the structural
integrity of the tissues.

Name different types of anchoring junctions.
i. Adherens junction

ii. Focal adhesion

iii. Desmosome

iv. Hemidesmosome

Define cell adhesion molecules and give examples.
Cell adhesion molecules (CAMs) or cell adhesion proteins
are the protein molecules situated on the cell surface.
Examples are cadherins, integrins, IgG super family and
selectins.

What are the functions of CAMs?
i. CAMs are responsible for binding of cells to their
neighbors or to basal lamina (or basal membrane)
ii. CAMs are responsible for structural organization of
tissues.

What is adherens junction?
Adherens junction is the cell to cell junction, which connects
the actin filaments of one cell to those of another cell.

What is focal adhesion?
Focal adhesion is the cell to matrix junction, which connects
the actin filaments of the cell to extracellular matrix.

What is desmosome?
Desmosome is the cell to cell junction, where intermediate
filaments connect two adjacent cells.

What is hemidesmosome?

Hemidesmosome is the cell to matrix junction, which
connects intermediate filaments of the cells to extracellular
matrix.

What are the types of transport mechanism? Define
them.

Transport mechanism is of two types—passive transport
and active transport.

i. Passive transport or diffusion: Transport of substances
along the concentration gradient or electrical gradient or
both (electrochemical gradient) across cell membrane
(from higher concentration to lower concentration)

ii. Active transport: Transport of substances against the
concentration gradient or electrical gradient or both
across cell membrane (from lower concentration to
higher concentration.

What is the basic difference between passive transport
and active transport?

Passive transport does not require energy whereas the
active transport requires energy.

ImITT 7



. "?ME the types of passive transport or diffusion.
i. Simple diffusion
il. Facilitated diffusion.
78. Explain simple and facilitated diffusion briefly.
Simple diffusion cccurs through lipid layer and protein
layer of the cell membrane, Lipid soluble substances fike
axyfen, carbon dioxide and alcohol are transported through
lipid layer. Water soluble substances like electrolytes are
transpared through prodein layer.
) Facilitated diffusion or carrier mediated diffusion
involves the help of a carrier protein present in the cell
membrane. Substances wilh larger molecules like glucose
and aming acids are attached to the carrier protein and are
Iransponted inlo the cell.

79. Mame the factors affecting diffusion of substances
#cross the cell membrane.
i. Permeability of cell membrane
ii. Temperature
iil. Concentration geadiant or electrical gradient
iv. Solubility of ihe substances
v. Thickness of cell membrane
vi. Size of the molecules
vil. Size of the ions
will. Charge of the ions.

Ditfusion is direcily proporional to permeability of cell
membrana, tamperature, concentration gradient or electrical
gradient and the solubility of the substances. It is inversely
proportional to thickness of the cell membrana, size of tha
molecyles and ions and charge of tha ions.,

80. What is bulk flow? Give example.
Bulk flow is the movement of large number of molecules
of a substance in bulk along the concentration gradient.
Examgple is the diffusion of respiratory gases across the
respiratory membrane,

81. What is filtration? Where does it occur in the body?
Filtration is movement of water and solutes from an area
of high hydrostatic pressure to an area of low hydrostatic
pressure, It occurs im arterial end of capillaries and
glomernll of Kidmey,

B2. What is osmosis?
Osmosis is the movament of water or any other solvent
from an area of lower concenlralion 1o an area of higher
concentration of a solute, through a semipermeable
membrane. The semipermeable membrane permits the
passage of only water or other solvents but nol the solutes.

B3. What is osmotic pressure? What is its significance?
Osmotic pressure is the pressure created by the solules
in a fluid. During osmosis, when water or other solvent
mowes from area of lower concantration to area of higher
conceniration, solutes in the area of higher concentration
get dissolved in the soivent. This creates a pressure which
is known as osmolic pressure.

Significance of osmotic pressure is that it pravents
furiher movement of water or other solvent during cemasis.

What is reverse osmosis?

Reverse osmosis is @ process in which water or other
solvent flows in reverse direction (from the area of higher
eoncentration to the arsa of lower concentration of the
solute) if an external pressure is applied on the area of
higher concentration.

£
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85. What is oncotic pressure or colloidal osmaotic pres- [
sure? What is its normal value? :
Oncolic pressura of calloidal osmolic pressure is part of the
osmolic pressure created by larger colloidal substances
particularly proteins. Mormal cncolic preéssure is about 25
mm Hg.
86, Name the types of osmosis.
i. Endosmosis: Movement of water into the cell
ii. Exosmasis: Movemant of water out of the call.

87. Name the substances transported actively.
Substances in wonic form: Sodium, potassium, calcium,
hydrogen, chioride and iodida,

Sybstances in non-ionic form: Glucose, amino acids
and urea.

88, Mame types of active transport. Explain them briefly.

i. Primary active transport: In this, the energy is liverated
from break down of ATP. The electrolyles ke sodium,
potassium, calcium, hydrogen and chloride are
transported by this mathod

ii. Sacondary active transport: In this type of aclive
transpor, a carrier protein is invelved in ransport of
a substance like sodivm ion and this carmer protein is
capable of transporting another substance along with
the primary substance. Energy is derved lrom process
invalved in the transport of the primary substance.

£9, What are the sites present in a-subunit of the Na*-K*
pump?
The a-subunil of the Na*-K* pump has got six sites:

i. Three receptor sites for sodium ions on the inner
{lowards cytoplasm) surfaca of the protein molecule

li. Two receptor sites for polassium ions on the ouler
{towards ECF) surface of the pratein malecule

iil. One site for enzyme adenosine triphosphatase
(ATPase), which is mear the sites for sodium.
90. What is electrogenic activity of Na*-K* pump?
Na*-K* pump moves three sodium tong outside the cell and
two polassium ions inside cell. Thus, here i5 a net loss aof
one positively charged ion from the cell. Conlinuous aclivity
of the sodium-polassium pumps causes reduction in the
number of pogitively charged ions inside the cell leading to
increase in the negativity inside the cell. This is called the
alecirogenic activity of Ma®-K* pump.
1. Mame the types of secondary active transport. Explain
them briefly.

I. Cotransport: In this, along with the primary substance
like sodium, the carrier protein carries another
substance. Substances like glucose and amino acids
are transported by this method,

il. Counter transpeort: In this mechanism, the substances
are carred in exchange of the primary substance like
sodium, The different counter transport mechanisms
are Sodium-Calcium counter transport, Sodium=
Hydrogen counter transpori, Sodium-Magnesium
countar transport, Sodium=Potassium counter
transport, Calclum=Magnesium counter ransport,
Calcium=Fotassium counter ransporl, Chloride=
Bicarbonate counter transport and Chloride—Sulfate
counter transpor.

92. Name the carrier proteins of active transport.

i. Uniport or uniport pump: Carmiér protein thal carfies
only ona substance in a single direction.

li. Symport or antiport: Carner protein that ranspons twa
substances at a lime.,

gt
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100.

Carrier protein that transports two different substances
in the same direction is called symport or symport
pump.

Carrier protein that transports two different
substances in opposite directions is called antiport or
antiport pump.

Define and classify endocytosis.
Endocytosis is the process by which the larger molecules
(which cannot enter the cell by means of active or passive
transport) are transported into the cell.

Endocytosis is of two types namely pinocytosis and
phagocytosis.

What is pinocytosis? Give example.

The movement of larger particles by means of evagination

of the cell membrane is called pinocytosis. It is otherwise

known as ‘cell drinking'.

Example: Transport of macromolecules like bacteria and
antigens.

What is phagocytosis? Give example.

The process by which the particles larger than the

macromolecules are engulfed into the cells is called

phagocytosis. It is also known as ‘cell eating'.

Example: Transport of larger bacteria, larger antigens and
other larger foreign bodies inside the cell.

Name the cells showing phagocytosis.
Neutrophils, monocytes and tissue macrophages.

What is transcytosis? Give example.

Transcytosis is a transport mechanism in which an

extracellular macromolecule enters through one side of

a cell, migrates across cytoplasm of the cell and exits

through the other side.

Example: Transport of proteins from capillary blood into the
cell and transport of pathogens like HIV.

Define homeostasis.
The maintenance of constant internal environment is
known as homeostasis.

What are the mechanisms involved in homeostatic

control system? Explain them briefly.

The homeostatic control system is mainly by the feedback

mechanisms:

i. Negative feedback: If the activity of a particular system
increases, it will be immediately regulated by reduction
(example: thyroxin secretion). The negative feedback
controls most of the homeostatic mechanisms.

ii. Positive feedback: When the activity of a particular
system increases, it will be further increased
(examples: formation of prothrombin activator during
coagulation, secretion of oxytocin during milk ejection
reflex and the pain produced during labor).

What are motor molecules? Name the types.
Motor molecules are the protein-based molecular machines
that perform intracellular movements in response to specific
stimuli.
Motor molecules are classified into three super
families:
i. Kinesin

101.

102.

103.

104.

105.

106.

107.

ii. Dynein
iii. Myosin
What are the functions of motor molecules?

i. Transport of synaptic vesicles containing neurotrans-
mitters form nerve cell body to synaptic cleft.

ii. Roll in cell division by pulling the chromosomes.

iii. Transport of viruses and toxins to interior of cell for
their own detriment.

Define homeostasis.
Homeostasis refers to the maintenance of constant internal
environment of the body.

List the components of homeostatic system.

i. Sensors or detectors or receptors: Which recognize
the deviation in any activity in internal environment and
transmit the message to control center.

ii. Control center integrator center: Which receives the
message from receptors and immediately sends
commands to concerned effectors.

Effectors: Which receive the commands from the
center and either accelerate or inhibit the activity so
that normalcy is restored.

What is negative feedback? Give examples.
Negative feedback is the one in which the homeostatic
mechanism reacts in such a way as to arrest the change
or reverse the direction of change. After receiving the mes-
sage, effectors send negative feedback signals back to
control center. Now the control center modifies the com-
mands and makes an attempt to maintain homeostasis.
Examples:

i. Regulation of secretion of many hormones.

ii. Maintenance of water balance in body.

What is positive feedback? Give examples.
Positive feedback is the one in which the homeostatic
mechanism reacts in such a way as to increase the
intensity of change in the same direction. After receiving
the message, effectors send positive feedback signals
back to control center. Now the control center intensifies
the activities and makes an to maintain homeostasis.
Examples:
i. Formation of thrombin during second stage of blood
clotting
ii. Secretive of oxytocin during milk ejection reflex
iii. Secretion of oxytocin during parturition.

What is homeostatic imbalance? Mention some com-
mon diseases or disorders associated with homeo-
static imbalance.

Homeostatic imbalance refers to failure of the body to
maintain homeostasis. It is the starting point of diseases
or disorders in the body. Common diseases or disorders
associated with homeostatic imbalance are acidosis,
diabetes mellitus, infections, dehydration and hypertension.

What is feedforward control system?

Feedforward control system is the control system in
homeostasis that anticipates the change or deviation that
may occur in a later stage and takes appropriate control
action to avoid the disturbance. Whereas the feedback
control systems detect the deviation only when it happens.



Blood and Body Fluids

Py

- What is the normal velume of total body watar (TBW)7

Males : 60% of body weaight
Fernales : 50%
Infanis : T0%

TBW s about 40 liters in a person weighing 70 kg,

2. Name the compartments of body fluid.
i. Intracellutar fluid (ICFY Present inside the cells and
forms 55% of the TBW (22 liters)
il. Extracedlular fluid (ECF): Present oulside the cells and
it forms 45% TBW (18 liters).

3. Name the subunits of ECF?
ECF is distnbuted in five subunits:
i. Interstitial fiuid and lymph: 20%
H. Plasma: 7.5%
iii, Fluid in bones: 7.5%
. Fluid in connective tissues: 7.5%
v. Transcellular fAuid: 2.5%.

Tranzcellular fluid includes cerebrospinal fluid,
intraccular fluid, digestive juices, serous fluid (like
intrapleural fluid, perncardial fluld and peritonsal fuid),
synovial fluid and Auid in urinary tract.

4. What is the composition of body fluids?

Body Muds contain water and solids, Scolids are organic

and inorganic substances,

Organic substances: Glucose, amino acids, proteins, fatty
acids and olher ipids, hormones and enzymes,

Inorganic substances: Sodium, potassium, calcium,
magnesium, chloride, bicarbonate, phosphate and
sulfate.

5. Mention the main differences between ECF and ICF?

i. Compaosition; ECF contains more of sedium, chlorides
and bicarbonates whereas ICF containg more of
potassium, magnesium, phosphates, sulfales and
proteing

ii. Walume: The quaniity of ECF Is less (18 liters) and that
of ICF is more (22 liters)

iil. pH: The pH of ECF is 7.4 and thal of ICF is 7.0,

6. Name the method by which volume of body fluids is
measured,
Indicator (dye) dilution method.

7. What are the characteristics of marker substance?
Marker substance:
i. Must be nontoxic
il. BAust mix well with fuid comparntment within reasonable
time
jii. Should not be excreted rapidly
iv. Should not be excrated from body completaly within
reasonable time
v. Should not ehange the color of body fluid
wi. Should not alter the volume of body fluid,

10.

.

12,

13,

14.

15.

Give the formula to measure fluid volume by indicator
dilution method.
M = Amount of substance excraled

c
Vaolume of fluid in the compartment.
Mass or tolal quantity of marker subslance injected.
Concentration of the marker substance in the
sample fuid
Which type of marker substances is used to measure
TEW?T Give examples.
Marker substances which can move frealy into all the
compartments of the body luid are used 1o measure TEW,
Examples: Deuterium oxide, tritium oxide and anlipyrine.

v
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Which type of marker substances is used to measure

ECF volumea? Give examples.

Substances which remain within the compardments of ECF

and do not enter inside the cells are used to measure ECF

volurme,

Examples; Radioactive ions of sodium, chloride, bromide,
sulfate and thiosulfate, and nonmetabolizable
saccharides like inulin, mannilol and sucrose,

What are sodium space, chloride space, inulin space
and sucrose space?

Some of the marker substances like sodium, chlorde, inulin
and sucrose, which are used to measure ECF wolume
move widely throughout all the sub-comparments of ECF.
The measured volume of ECF by using these substances
is called sodium space, chloride space, inulin space or
SuUcCiose space.

How is the ICF volume measured?

Volume of ICF cannol be measured directly because there is
no substance, which can enter the cells without mixing with
ECF. So, the ICF volume can be measured only by indirect
method ie., by measuring the volume of TBW and ECF.
Thus, ICF velume = TBW — ECF valume.

Which type of subsiance is used to measure plasma

volume? Give examples.

Plasma velume canm be measured by using marker

substances, which bind strongly with plasma proleins and

do nol diffuse inlo interstitium.

Examples: Radicactive iodine (I-131) and Evans blug
(T-1824).

How Is interstitial fluid volume measured?

It cannot be measured diractly. It is calculated from the

values of ECF volume and plasma velume.

Interstitial fluid voluma = ECF volume = Plasma volumea.

Define osmolality and osmolarity.
Both are the terms to measure the osmotic (osmolar)
concentration of a fMuid,
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Osmolality is expressed as the number of particles
(osmoles) per kilogram of solution (osmoles/kg H,0).

Osmolarity is the number of particles (osmoles) per
liter of solution (osmoles/L).

What is dehydration? What are the types of
dehydration?
Dehydration is defined as excessive loss of water from
the body.
Types of dehydration:

i. Mild dehydration: When fluid loss is about 5%

ii. Moderate dehydration: When fluid loss is about 10%

iii. Severe dehydration: When fluid loss is about 15%.

Name the causes of dehydration?
. Severe diarrhea or vomiting
ii. Excess urinary output due to renal disorders
iii. Excess loss of water through urine due to diabetes
mellitus, diabetes insipidus and adrenal insufficiency
iv. Insufficient water intake
v. Prolonged physical activity without proper water intake
insufficient intake of water
vi. Excessive sweating
vii. Excessive use of laxatives or diuretics.
What are the features of severe and very severe
dehydration?
Severe dehydration: Decrease in blood volume, decrease
in cardiac output and hypovolemic shock.

Very severe dehydration: Damage of organs like brain,
liver and kidneys, mental depression, confusion, renal
failure and coma.

What is oral rehydration therapy (ORT)?

Oral rehydration therapy is the treatment for dehydration
in which oral rehydration solution (ORS) is administered
orally.

What is water intoxication or overhydration or
hyperhydration?

Water intoxication is the condition characterized by great
increase in water content of the body.

List the causes of overhydration.
i. Heart failure
ii. Renal disorders
iii. Hypersecretion of ADH
iv. Administration of large quantities of medications and
fluids
v. Underdeveloped kidney in first month of infancy
vi. Swimming practice during infancy
vii. Consumption of excess water (> 8 liters/day).

Name the features of severe conditions of

overhydration.

Delirium, seizures and coma.

Define blood.

Blood is defined as a red color fluid that circulates through
vascular system in humans and other vertebrates, carrying
nutrients and oxygen to and waste products including
carbon dioxide from all parts of the body.

Give normal value of blood volume.
5 liters in normal adult.

What is the color of blood?
Generally, the blood is red in color. Arterial blood is scarlet
red and venous blood is purple red.

What is the normal pH of blood?
7.4.
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What is the normal specific gravity of blood?

Total blood : 1.052 to 1.061
Blood cells : 1.092 to 1.101
Plasma : 1.022 to 1.026

What is normal viscosity of the blood?
Five times more viscous than water.

What is the cause for the viscosity of the blood?
Presence of red blood cells and plasma proteins.

What is the composition of blood?

Blood contains blood cells (formed elements) and plasma.
Plasma contains 91 to 92% of water and 8 to 9% of solids.
It also contains some gases. The solids are organic and
inorganic substances.

Define plasma. What is its composition?

Plasma is the straw-colored liquid part of blood. It contains
91 to 92% of water and 8 to 9% of solids. Solids are organic
and inorganic substances.

Name the organic substances present in plasma.
i. Plasma proteins: Albumin, globulin and fibrinogen
ii. Amino acids
iii. Carbohydrates: Glucose
iv. Fats: Triglycerides, cholesterol and phospholipids
v. Internal secretions: Hormones
i. Enzymes
Non-protein nitrogenous substances: Ammonia,

<

vii.
creatin, creatinine, xanthine, hypoxanthine, urea and
uric acid

viii. Antibodies.

Name the inorganic substances present in plasma.
Sodium, calcium, potassium, magnesium, bicarbonate,
chloride, phosphate, iodide, iron and copper.

Name the gases present in plasma.
Gases present in blood are oxygen and carbon dioxide.

What are the formed elements of the blood?
i. Erythrocyte or red blood cell (RBC)
ii. Leukocyte or white blood cell (WBC)
iii. Platelet (thrombocyte).

What is hematocrit? What is the other name for it?
What is its normal value?

Hematocrit is the volume of RBCs in blood expressed in
percentage. It is also called packed cell volume (PCV).
Normal value: 45%.

How is hematocrit determined?

It is determined by using Wintrobe's tube or hematocrit
tube. Blood is mixed with anticoagulant (EDTA), filled in
this tube and centrifuged for 30 minutes at a speed of 3000
revolutions per minute (RPM). Then the tube is taken out
and reading is taken.

What are the different layers noticed in the hematocrit
tube after centrifuging?
i. Upper clear supernatant fluid is plasma and it is 55%
ii. Lower red colored column is packed red blood cells,
which is about 45%
In between plasma and red blood cells, there is a thin
white buffy coat, which is formed by the collection of
WBCs and platelets.

Enumerate the functions of blood.
i. Nutritive function
ii. Respiratory function
iii. Excretory function
iv. Transport of hormones and enzymes
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v. Regulation of waler balance

vi. Regulation of acid base balance
vil. Regulation of body temperature
vii. Storage function

ix. Defense funclion.

. Mame the plasma proteins.

Serum albumin, serum globulin and fibrinogen.

What is serum?
Serum is the straw-colored fluid that cozes from blood
clols.

. What is the composition of serum?

It containg all the substances present in plasma except
fibrinogen. Fibrinogen is converted into fibrin during the
process of clotting. That is why serum is usually expressed
as plasma minus fibrinogen.

Give the normal values of plasma proteins.

Total plasma proteins  © 7.3 g%
Albusmin 1 4.7 g%
Globudin :23g%
Fibrincgen 1 0.3g%

. Mameé the methods to separate plasma proteins.

i. Precipitation method

ii. Saling cul method

i, Electrophoretic method

iv. Cohn's fractional precipitation methad
. Ullracantrifugation meathod

vi. Gel filtration chromategraphy

vii. Immunoelectrophoretic method.

What are the functions of plasma proteins?
i Help in coagulation of blecd (fibmnogen)
ii. Play important role in defense mechanism against
invading crganism (gamma globulin)
ili. Help in transport of hermones (albumin and globuling
iv. Maintain the csmotic pressure of the blood (albumin
plays important rola)
v, Regulate the acid base balance in blocd (buffering
action)
vi. Provide viscosity to the blood
Help in the erythrocyte sedimentation rate
Help in maintaining the suspension stability of the red
blocd cells
ix. Alang wilh leukecytes, the plasma proleins produce
trephone bodies in issue cullure
®. Actasreserve proteing during conditions like stanvation.

Hame the conditions when hypoproteinemia cccurs.
i. Diarrhea
ii. Hemorrhage
. Burns
iv. Pregnancy
v. Malnutrition
vi. Prolonged starvation
vil. Cierhvosis of liver
vill. Chronic infections like chronic hapalitis of chronic
nephritis.
Name the conditions when hyperproteinemia eccurs.
i. Dehydration
ii. Hemolysis
ili. Acute infections like acule hepatitis or acute nephritis
iv. Respiratory distress syndrome
v. Excess of glucocorticoids
vi, Leukemia
vii. Rheumatoid arthritis
wiil. Alcoholism.
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What is plasmapheresis?

Plasmapheresis is the experimental procedure done in |

animals to demonstrate the importance of plasma proteins,

. What is therapeulic plasma exchange?

It is the process of plasmapheresis. It is used as a blood
purification procedure for an effective lemporary reatment
of many autoimmune diseases like myasthenia gravis,
thrembocylopenie purpura ate,

Why erythrocytes are red in colar?

Because of the presence of hemoglobin.

What is normal REC count in adults?

Males : & millions/cu mm of blood
Females : 4.5 millionsicu mm of blood.

What is the normal size of REC?

Diameter 1 7.2 microns (W)

Thicknass : 2.2 pin periphery and 1 p in center
Surface area © 120 square u

Volume ¢ 90 cubic .

What is the normal shape of RBC?

When seen from lrant: Spherical

When seen from side: Biconcave or dumb bell shaped
Reason for the dumb bell shape of RBC is the thicker
periphery (2.2 p) and thinner center (1 ).

. What are the advantages of the biconcave shape of

RBC?
i. It helps in equal and rapid diffusion of oxygen and
olher substances into the interior of the cell,
ii. It provides large surface area for absorplion or removal
of different substances.
iii. It offers minimal tension on the membrane whan the
volume of call allers,
iw. While passing through minute capillaries, these cells
can squeeze through the capillanes very easily without
being damaged.
Why DNA iz absent In human RBC?
Because of absence of nucleus.
What is rouleaux formation?
Rouleaux formation is the piling up of RECs pile up one
above the other like the pile of coins, when blood is
taken out of blood vessal and allowed (o stand wilhoul
movement.

. What is the mormal life span of RBC?

120 days.

How is the life span of RBC determined?

By radinizolope method,

What is the fate of RBC after its life span?

After the life span of 120 days, the RBC is destroyed
and heme and globin are released. From hame, iron and
bitirubin are released. The iron is stored as ferretin, The
globin part is stored as prolein.

What are the functions of RBC?

i. RBC helps in the transport of oxygen

ii. RBC helps in the ransport of carbon dioxide

ili. Hemeglobin in REC acts as a buller 1o maintain pH
of the blood

. Antigens on the call membrang halp o determinge the
blood group of the person and help to avaid transfusion
reactions.

What is polycythemla?
Increase in RBC count is called polycylhemia,
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62. What is physiological polycythemia? Name some

63.
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69.

conditions when it occurs.
Increase in the number of RBC in physiological conditions
is known as physiological polycythemia. It occurs in:
i. Age: in infancy
ii. Sex: in males
iii. High altitude
iv. Muscular exercise
v. Emotional conditions
vi. Increased environmental temperature
vii. After meals.

Describe pathological polycythemia in brief.
Abnormal increase in RBC count is called pathological
polycythemia.

It is of two types:

i. Primary polycythemia or polycythemia vera: Persistent
increase in RBC count occurs because of malignancy
of bone marrow.

ii. Secondary polycythemia: Increase in number of RBC
because of diseases other than the bone marrow
diseases, i.e. it is secondary to some pathological
conditions.

. Name the diseases when secondary polycythemia

occurs.
i. Respiratory diseases
ii. Congenital heart disease
iii. Ayerza's disease
iv. Chronic carbon monoxide poisoning
v. Poisoning by chemicals like phosphorus and arsenic
vi. Repeated mild hemorrhages

What are the physiological conditions when RBC
count decreases?
i. After sleep

ii. During pregnancy

ii. At high barometric pressure.
What are the possible variations in the size of RBC?
i. Microcyte: Decrease in the size of RBC as in the case

of iron deficiency anemia.
ii. Macrocytes: Increase in the size of RBC as in the case
of megaloblastic anemia.
Aniosocytosis: Unequal sizes of RBC as in the case of
pernicious anemia.

What are the abnormal shapes of RBC?
i. Crenation: Shrunken cell
ii. Spherocytosis: Globular form
iii. Elliptocytosis: Elliptical shape
Sickle shape: Crescent shape
Poikilocytosis: Unusual shapes.

Define erythropoiesis. What is hemopoiesis or
hematopoiesis?

Erythropoiesis is the process of origin, development
and maturation of red blood cells. Hemopoiesis or
hematopoiesis is the process of origin, development and
maturation of all the blood cells.

What are the sites of erythropoiesis?
i. Fetal life:
a. Mesoblastic stage: From mesenchyme of yolk sac
during the first 2 months
b. Hepatic stage: From liver, spleen and lymphoid
organs from 3rd month
c. Myeloid stage: From bone marrow and liver during
last trimester
ii. Children: From the red bone marrow in all the bones.
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iii. Adults: From the membranous bones and the head of
long bones.

What are the changes taking place in the cell during
the process of erythropoiesis?
i. Reduction in size of the cell (from diameter of 25 p to
7.2 p)
ii. Disappearance of nucleoli and nucleus
iii. Appearance of hemoglobin
iv. Change in the staining properties of the cytoplasm.

What are stem cells? What are hemopoietic stem cells?
Stem cells are primary cells capable of self-renewal and
differentiating into specialized cells. Hemopoietic stem
cells are primitive cells in bone marrow which give rise to
blood cells are called stem cells.

What are the different types of hemopoietic stem cells?
i. Uncommitted pluripotent hemopoietic stem cells
ii. Committed pluripotent hemopoietic stem cells.

What are the different types of committed pluripotent
hemopoietic stem cells?
i. Lymphoid stem cells: Which develop into lymphocytes
ii. Colony forming blastocytes: Which are of three types:
a. Colony forming unit Erythrocytes (GFU — E) which
develop into the red blood cells
b. Colony forming unit Granulocytes/Monocytes
(GFU-GM) from which the granulocytes and
monocytes develop
c. Colony forming unit Megakaryocytes (CFU-M),
which give rise to the platelets.

Name the stages of erythropoiesis.
i. Proerythroblast

ii. Early normoblast

ii. Intermediate normoblast

iv. Late normoblast

v. Reticulocyte

vi. Matured red blood cell.

In which stage, nucleoli disappear?
Early normoblast stage.

In which stage, hemoglobin appears?
Intermediate normoblast stage.

In which stage, nucleus disappears? How does the
nucleus disappear?

Nucleus disappears in late normoblast stage and it
disappears by the process called pyknosis.

What is the normal reticulocyte count?
In newborn baby: 2 to 6% of red blood cells
In adults: 1% or less than 1% of red blood cell

Why the reticulocyte is called the immature red blood
cell?

Reticulocyte has large quantity of hemoglobin and nucleus
is absent. It is larger than the red blood cell, round in shape
with remnants of disintegrated organelles. So, it is called
the immature red blood cell.

How long does it take for the complete development
of red blood cells?

It takes 7 days for formation and maturation of red blood
cells. It takes 5 days up to the stage of reticulocyte and 2
more days for the development of matured red blood cells.

What are the factors necessary for erythropoiesis?
i. Stimulating factors: Hypoxia, erythropoietin, thyroxine,
hemopoietic growth factors (interleukins 3, 6 and 11)
and vitamins B3, B6, C, D and E
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il. Maturation factors: Vitamin B12, intrinsic factor of
Castle, and folic acid

iil. Factors necessary for hemoglebin formation: Proteins,
iran, copper. coball, nickel and vitamins.

What is the role of iron in hemoglobin formation?
Itis necessary for formation of heme part of hemoglobin.

. What is the role of copper in hemoglobin farmation?

It is necessary for absorption of iron from gastrointestinal
fract.

. Define hemoglobin.

Hemeglebin is the ron-containing coloring maiter of the
red biood cells.
What is normal hemoglobin content in the blood?
Males: 15 g%
Females: 14.5 g%.
What are the functions of hemoglobin?
i. Transport of respiratory gases
ii. Buffer action.
What are the components of hemoglobin?
i. Globin (protein)
ii. Heme {iron containing pigment). Pigment part of heme
is porphyrin.

. What are the types of normal hemoglobin?

i. Adult hemoglobin (HbA).
ii. Fetal hemoglobin (HBF).

What are the differences between adult hemoglobin

and fetal hemoglobin?

Structural difference:; Adull hemoglobin has got two
alpha chains and two bata chains whereas the fetal
hemoglobin has two alpha chaing and two gamma
chains,

Functional difference: Fetal hemoglobin has got more

a1.
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affinity for oxygen than the adult hemoglobin,

. Mame the abnormal hemoglobin.

i. Hemoglobinopathies: Hemeglobin S, C, E and M

il. Hemoglobin in thalassemia and related disorders:
Hemoglobin G, H, |, Barl's, Kenya, Lepore and
constant spring.

What are the abnormal hemoglobin derivatives.
i. Carboxyhemeglobin: Cembination of Hb with carbon
monoxidea
ii. Methemaglabin of ferihemaoglobin: Oxidation of Hb to
feric state
iii. Sulfhemaoglobin: Combination of Hb with hydrogen
sulfida.

What is the quantity of iron in the body?
About 4 g.

How is iron transported in the blood?

Irom is transpored in blood in the form of transferrin. In
bdood, iron combines with beta globulin called apotransferrin
and forms transferrin,

How ig iron stored in the body?

Large quantity of iron is stored in reficuloendothelial celis
and liver hepalocyles and small quantity is stored in olher
cells, In the cell cyloplasm, iren combines with a protein Lo
form apoferritin, This is converted into feritin and stored in
the eyloplasm. A small quantity of iron is also stored in the
form of hemosiderin.

How is ESR determined?
By Wastergren's method or Wintrob's method.
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What is ESR7? What is its normal value?

ESR or erythrocyte sedimentalion rate is the rate at |

which the RBCs sellle down when the blood is allowed
o sland.
Mormal value by Westlergren's method:

Males : 3 to T mm in one hour
Females : 509 mm inona hour
Infanis : 0t 2 mim in ong houwr

What is the clinical importance of determining ESR?
Determination of ESR helps for diagnosis and prognosis.
It has got more of prognostic value than the diagnostic
importance.

Mame the physiclogical conditions when ESR
increases.

ESR increases in infants, children and females. In
females, it furiher increases during menstruation and
pregnancy.

MName the pathological conditions when ESR increases.
Tubercidosis, some lypes of anemia, rheumalold arthritis,
rheumatic fever and liver diseases.

Name the pathological conditions when ESR decreases.
Allergic conditions, sickle cell anemia, peplone shock and
palycythemia.

What is packed cell velume (PCV)7?

Packed call valurme is the valume of RBCs packed at the
bottom of a hematecnil ube when the blood is centrifuged
for 30 minutes at a speed of 3000 RPM.

Mormal value is 40 to 45% in males and 38 0 42% in
females. (Refer Queastions 36 to 38 of this section for
further details)

Mame the condition when PCV increases.
Polycythemia,

Mame the conditions when PCV decreases.
Anemia and pregnancy.

What are blood indices?
Blood indices are the values, which indicate the size,
volume and the hemaglobin content of RECs.

Define and give the normal values of blood Indices.

i, Mean corpuscular volume (MCVY): The average volume
of & single red blood cell. Itis T8 1o 90 cu p.

ii. Mean corpuscular hemoglobin (MCH): The quantity or
amount of hemoglobin present in one red blood cell.
Itis 27 to 32 pg.

jii. Mean corpuscular hemeaglebin conceniration (MCHC):
The concentration of hemoglobin in one red blood cell,
It is 30 to 385%.

. Color index (Gl The ratio between percentage of
hemoglobin and the percentage of RECs in the blood.
Itis 0.8t 1.2,

What is the advantage of blood indices?
Blood indices help to determine the type of anemia,

What is anemia?

Anemia relers to reduction in red blood cell count ar
hemoglobin content or packed cell volume. It is tha
condition when the hemoglobin content decreases very
much below normal.

What is the morphological classification of anemia?
Classification of anemia according to the size and color
{hemaglobin content) of RBC is known as morphological
classification,
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By thig, the anemia iz classified into four types:

i. Mormocylic normochromic anemia: Size and the
hemoglobin content of the cells are narmal bul number
is reduced

ii. Macrooylic normochromic anemia: Calks ara larger with
normal hemoglobin content and number is reduced

lil. Macrocylic hypochromic anemia: Cells are larger in
size with less hemoglobin content

iv. Microcylic hypochramic anemia: Cells are smaller with
less hemoglobin content.

109. What is the etiological classification of anemia?
The classification of anemia depending upen the cause
is known as etivlogical classificalion. By this, anemia is
classified inlo five types:
i. Hemorrhagic anemia due to blood loss

ii. Hemolytic anemia due 1o destruction of [arge number

of red blood celis

iii. Mutrition deficiency anemia due to lack of nutrilive

substances like iron, prolein, and vitamins C and B12

iv. Aplastic anemia due o destruction of bone marraw

wv. Anemia of chronic diseases due lo sustained diseases.

110. What is sickle cell anemia?

Sickie cell anemia is an inherited blood disorder,
characterized by sickle-shaped red blood cells thal contain
abnormal hemoglobin called hemoglobin 5.

111. What is thalassemia? What are its other names?
Thalassema is an inhented disorder charactlenzed by
presance of abnormal hemaglobin in red blood cells. it is
also called C-Ml&]r's anermia or Medilérranean angmia.

112, What iz iron deficiency anemia? What is the morphology
of RBCs in this type of anemia?
Iren deficiency anemaa is the type of anemia developed due
o inadeguale deficiency of iron for hemoglobin synthesis,
RBCs are microcytic and hypochromic in this anemia.

113. What is the role of intrinsic factor of Castle?
Intrinsic factor of Castle is essential for the absorption af
vitamin B12 {extrinsic facior) from the intesting. Vilamin
B12 and the intrinsic factor of Castle together form the
hematinic principle, which is necessary for the maturation
of red blood celis,

114. What is pernicious or Addison's anemia?
Pernicious or Addison's anemia is the anemia due to
deficiency of vitamm B12 or inlnnsic factor of Castle,

115. What is the morphology of RBC in pernicious anemia?
Why?
In pernicious anemia, the RBCs are macrocylic and
narmochromic. This is because of lack of vitamin B12 and/
or intrinsic faclor which are necessary for maluration of
red blocd cells. So, the cells are not malured and remain
larger in size.

116. What is megaloblastic anemia?
Megaloblastic anemia is the anemia due to daficiency of
folic acid.

117. What is the morphelegy of RBEC in megaloblastic
anemia? Why?
Megaloblastic anemia is due 1o the lack of folic acid, which
is essential for the synthesis of DNA in red blacd cells,
Because of folic acid deficiency, DNA synthesis becomes
defective. So, the RBCs are nol malured and are macrocylic
and hypochromic in nature.

118. What is aplastic anemia?

Aplastic anemia is |he anemia due lo disorder of bone
marrow,

118. What are the symptoms of anemia?
i. Melabolism: Basal metabolic rate increases in severg
anerfia
il. Spleen; Spleen enlarges in some lype of anemia
iii. Liver: Liver enlargement and liver dysfunclion in sickle
cell anemia
iv. Digestion: Loss of appelile, nausea, and vomiting
w. Kidney: Disturbed renal functions with albuminuria
vi. Skin and mucous membrane: Color becomes pale
vil. Reproduction: Disturbed menstrual cycle (menorhagia,
aligomencrrhea or amenorrhea) in females
Cardiovascular system: Tachycardia, increased
cardiac cutpul, dilatation of heart, cardiac murmur and
increased velocity of blood flow
ix. Respiration: Increase in rate and force of respiration
and shifting of oxygen hemoglobin dissociation curve
to right
#, Meuromuscular system: Increased sensitivity to
cold, headache, lack of concentration, restlessness,
irritability, drowsiness, fainting sensalion, fatigue and
muscular weakness.

120. What is hemolysis?
Hemalysis is the ruplure of blood cells pariculary RECs
wilh release of hemoglobin,

121. What are the causes of abnormal hemolysis?
i. Hemolysing
ii. Abnormal shape of RBCs
jil. Diseases
v. Mechanical factors

122. What is fragility? Which RBCs are more fragile?
Fragility refers to tendency of RBCs o break easily or
susceplibility of RBCs for hemolysis. Older RECs (after
120 days of lifespan) are more fragile and are easily broken
down.,

123. What are hemolysins?
Hemalysins or hemalylic agents are the substances, which
cause desiruclion RECs.

124. List the hemolysins.
i. Hemalysins of baclerial origin: Toxic substances from
gram-posilive and gram-negative bacleria
il. Hemolysins of animal origin: Venom of poisonous
snakes like cobra
iii. Hemolysins in the form of chemical substances:
Alcchaol, benzene, chloroform, acids, alkalis, bile salts
and saponin,

125. What are the common differences between the RBC
and WBC?
Structural differences: RBC is non-nucleated, biconcave in
shape (round in front view) and red in color whereas WBC
is nucleated, irregular in shape and colorless.

Functional differences: RBC transports respiratory

gases and plays an important role in buffer function. WBC
plays imporiant role in defensea of the bady.

126. Classify WBCs.
WBCs are classified into granulocytes and agranulocytes
depending upon the presence or absence of granules in
the cytoplasm.
127. Mame the granulocytes and describe them briefly. -
i. Meutraphil: Has fine granules, which lake both acidic
and basic stain (violet). It has mullilobed nucleus
ii. Easinophil: Has coarse granules, which stain bright
red or crange with eosin, It has bilobed nucleus
iii. Basophil: Has coarse granules, which stain purple with
methylene blue. It also has bilobed nucleus,
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Name the agranulocytes and describe them briefly.

i. Monocyles: Largest of all the WBCs with clear
cyloplasm. Mucleus is Kidney shaped. It is either in
center of the cell or pushed to cne side and large
amount of cytoplasm is seen

ii. Lymphocytes: Have clear cytoplasm. Mucleus is
oval or kidney shaped and occupies the whole of
cyloplasm. Depending upon tha size, the lymphocytes
are classified into small and large lymphocyles.,

128. Give the total count and differential count of WBCs.
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Tatal WBC count ranges between 4,000 and 11,000/ cu
mm of blogd. Differential WBC count;

Neutrophils : S0 1o 70 % (3000 to B000/cu mim)
Eosinophils : 2 to 4 % { 150 o 450/cu mm)

Basophils : 0to 1 % (0 o 100/cu mm)

Monocytes : 2 to 6% ( 200 to 600/cy mm)

Lymphocyles : 20 to 30 % (1500 to 2700/cu mm)

What is leukocytosis? Mame some physiological
conditions when leukocytosis occurs,

Leukocylosis is the increase in WBC count. Physiologically,
it is found in infanis, children and males. It also oceurs in
high altitudes, during muscular exercise, during emctional
conditions and in pregnancy.

Name some pathological conditions when leukocytosis
DCCUrs,

i. Infections.

ii. Allergic condilions

ii. Common cold

v. Tuberculosis

v. Glandular fewver.

What is leukopenia? Name some pathological
conditions when leukopenia accurs.
Decrease in WBC count is called leukopenia. It occurs in:
i. Mnaphylactic shock
ii. Cirrhosis of liver
iil. Disorders of spleen
iv. Pernicious anemia
v. Typhoid and paratyphoid
wi, Viral infections,

What is neutrophilia? Name some pathological
conditions when it ocours,
Increase in neutrophil count is called neutrophilia. it occurs in:
i. Acule infections
ii. Metabolic disorders
ill. Injections of foreign proteing
iv. Injections of vaccines
v. Poisoning by chemicals and drugs like lead, marncury,
camphor, benzene dervalives
vi. Poisoning by insect venam
vii. After acute hemaorrhage,

What is eosinophilia? Mame some pathological
conditions when it accurs,
Increase in eosinophil count is called eosinophilia. 1t occurs
m:

i. Asthma and other allergic condilions

ii. Blood parasitism

iii. Intestinal parasitism

iv. Scarlet fever.

What is basophilia? Mame some patholagical
conditions when it occurs.
Increase in basophil count is called basophilia. It occurs in:
i. Small pox
il. Chicken pox
iii. Polycythemia vara.
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What is monocytosis? Name some pathological
cenditions when it eccurs.
Increase in monocyte count is called monocylosis. It occurs
in:

I. Tuberculosis

ii. Syphilis

iii. Malaria

v, Kala azar

v. Glandular faver.

What is lymphocytosis? Name some patholegical
conditions when it occurs. Increase in lymphocyte
count is called lymphoeytosis. It occurs in:
i. Dphtheria
il. Infections
iil. Hepatitis
. Mumps
v. Rickels
vi, Syphilis
vii. Thyroloxicosis
vili. Tuberculosis.

What is leukemia? What is its cause?

Leukemia is a type of blood cancer characterized by
uncontralled increase in leukocyle counl. Leukemia
develops due to production of large number of leukocytes
imcluding immature and abnormal leukocytes by blood-
forming lissues such as bone marrow and lymphatic
Syalam,

What are the properties of WBC?
i. Diapedesis: Process of squeezing through the narrow

blocd vessels

ii. Amoeboid movement: Movement by protruding the
cytoplasm

ili. Chemotaxis: Movement due to the altraction by
chemical substances called chemoaltiractants released
from the affected lissues

iv, Phagocylosis: Process by which the foreign bodies
are engulfed.

What are the functions of neutrophlis?

Meutrophils provide first line defense along with
monocyles, Meulrophils move to the site of infection by
diapedesis and engulf the foreign bodies by phagotytosis.
Enzymes like proteases, myeloperoxidases, elaslases and
metalioproteinases present in the neutrophils destroy the
foreign invaders. Meutrophils secrele platelet activaling
factor.

What are the chemical substances present in the
granules and cell membrane of neutrophils?
In granules: Enzymes like proteases, mysloperoxidases,
elastases and metalloproteinases and the antibody like
subslances called defensins.

In caell membrane: Dihydronicotinamide adening
dinucleatide phosphate oxidase (NADPH oxdase).

Al these substances help the neutrophils 1o destroy
the foreign bodies.

What is respiratory burst?

Respiratary burst is a rapid increase in oxygen consumgtion
during the process of phagocytosis by neutrophils and other
phagocytic cells. During this process nicotinamide adenine
dinucleotide phosphate (NADPH) oxidase produces
suparoxide produces superoxide which is followed by
preduction of other reaclive oxygen species (ROS) like
hydrogen peroxide. The ROS have potent bactericidal
actlion,
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143. What is pus?
Pus is the whitish yellow fluid formed in the area of infected
tissue. It consists of dead WBCs, bacteria or foreign bodies,
serum and cellular debris. .

144. What are pus cells?
Pus cells are the dead WBCs killed by toxins released from
bacteria during the battle between WBCs and bacteria.

145. What are the functions of eosinophils?
Eosinophils play an important role in defense mechanism
by detoxification, disintegration and removal of foreign
proteins. Eosinophils also act against the parasites.

146. Name the chemical substances present in the granules
of eosinophils.
Eosinophil peroxidase, major basic protein, eosinophil
cationic protein, eosinophil derived neurotoxin and
cytokines.

147. What are the functions of basophils?
Basophils prevent intravascular clotting by secreting
heparin and play an important role in healing processes
after inflammation and allergy.

148. Name the chemical substances present in the granules
of basophils.
Histamine, heparin, hyaluronic acid, proteases, myeloper-
oxidase and cytokine.

149. What are mast cells? What is their function?
Mast cells are large tissue cells resembling the basophils.
These cells are present in bone marrow and around the
cutaneous blood vessels but do not enter the circulation.
Mast cells play an important role during allergy and
anaphylaxis.

150. Name the chemical substances secreted by mast cells.
Heparin, histamine, serotonin and hydrolytic enzymes.

151. What are the functions of monocytes?
Monocytes provide first line defense along with neutrophils.
These cells wander freely through all the tissues. Matured
monocytes move into the tissues and become tissue
macrophages. Macrophages engulf the foreign particles
by phagocytosis and destroy them.

152. What is the function of lymphocytes?
Lymphocytes protect the body by providing immunity.

153. What are the two types of lymphocytes?
T lymphocytes and B lymphocytes.

154. What is leukopoiesis?
Leukopoiesis is the origin, development and maturation
of WBCs.

155. Define immunity.
Immunity is defined as the capacity of the body to resist
pathogenic agents. It is the ability of the body to resist the
entry of different types of foreign bodies like bacteria, virus,
toxic substances, etc.

156. What are the types of immunity?

i. Innate immunity or non-specific immunity: Present
from the birth itself like the resistance given by the
stomach against the pathogens entering through the
food.

ii. Acquired immunity or specific immunity: Developed in
the body when exposed to a new invading organism.

157. What are the types of acquired immunity?
Cellular immunity and humoral immunity.
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Which are the cells responsible for acquired immunity?
Lymphocytes are responsible for acquired immunity. T
lymphocytes provide cellular immunity and B lymphocytes
provide humoral immunity.

What are T lymphocytes?
Lymphocytes which are processed in thymus and taking
part in cellular immunity are called T lymphocytes.

What are B lymphocytes? Why these cells are called
so?

Lymphocytes which are processed in bone marrow and
liver and taking part in humoral immunity are called B
lymphocytes. These cells were first discovered in the Bursa
of Fabricius in birds and hence the name B lymphocytes.

Where are the T cells and B cells stored?

After being processed, T cells and B cells migrate and get
stored in the lymphoid tissues present in the lymph nodes,
spleen, bone marrow and gastrointestinal tract.

What are the different types of T cells?
i. Helper T cells
ii. Cytotoxic or killer T cells
iii. Suppressor T cells
iv. Memory T cells.

What are the different types of B cells?
Plasma cells and memory B cells.

What are antigens? What are the types of antigens?
Antigens are the protein substances, which induce specific
immune reactions in the body. Antigens are two types:

i. Autoantigens or self-antigens

ii. non-self-antigens.

What are the self-antigens?
Self-antigens are the antigens present on body's own cells.

What are the non-self-antigens?

Non-self-antigens are the antigens, which enter the
body from outside through some bacteria, virus, fungus,
transplanted organs, transfused incompatible blood cells,
allergens etc.

What are the antigen presenting cells?
Cells, which expose or present the antigen of invading
organisms to the lymphocytes are called antigen presenting
cells.

Macrophages and dendritic cells are the antigen
presenting cells.

What are the functions of two types of helper T cells?
Helper-1 cells are concerned with cellular immunity and
secrete
i. Interleukin — 2 which activates other T cells
ii. Gamma interferon that stimulates the cytotoxic cells,
macrophages and natural killer cells.
Helper-2 cells are concerned with humoral immunity and
secrete interleukins 4 and 5 which are concerned with
i. Activation of B cells
ii. Proliferation of plasma cells
iii. Antibody production by plasma cells.

What are the functions of cytotoxic T cells?

Cytotoxic T cells:
i. Attack the invading organisms and destroy them by
releasing cytotoxic substances like lysosomal enzymes
ii. Destroy cancer cells, transplanted cells and other
foreign bodies
iii. Destroy even body’s own tissues which are affected

by foreign bodies.
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What are the disadvantages of the actions of cytotoxic
T cells?

Cytoloxic T cells are olhensvise called killer T calls because
these celis destroy the invading organisms. But, at the
same lime, the cytotoxic T cells may attack the cells
transplanted heart or RKidney leading to rejection of the
transplanied tissues. These cells may desiroy even lhe
lissues affected by lhe invading organisms.

What is the role of suppressor T cells?

Suppressor T cedls or regulatory cells suppress the action
of killer cells so thal, the destruction of body's own tissues is
prevented. Suppressor T cells also suppress the aclivities
af helper T cells,

What is the importance of memory T cells?

Some of the T cells activated by the antigens of invading
arganism move to the lymphoid tissues and remain there,
These cells are called memory T cells. When the body is
attacked by the same arganism for the second lime, these
mamory cells recognize the organism and immediately
activale the other T cells 3o thal, the invading organsm is
destroyed quickly and effectively.

What is humoral immunity? Which are the cells
responsible for it?

Humoral immunity is defined as immunity mediated by
antibodies B lymphocytes are responsible for it.

What is the role of plasma cells in humoral immunity ?
Plasma cells produce antibodies against the antigens
of invading organisms. Antibodies which are also called
immunoglobuling destroy the invading organisms.
Mame the immunoglobuling secreted by the plasma
cells.
IgA, IgD. IgE, IgG and Ighi.
What are the mechanisms of action of immuno-
globulins? Immunoglobuling destroy the invading
arganisms by two mechanisms:

i. Direct action

ii. Through complement system.
What are the direct actions of immunoglobulins?
Direct actions by which the immuncglobuling destray the
foreign bodies:

i. Agglutination

ii. Precipitation

ik, Meutralization

iv, Lysis.
What is complement system?
Complement system is the one that enhances or
accelerates various aclivities during the fight against the
invading organisms is called complement system. It is a
gystem of plagma enzymes.

What is natural killer cell (NK cell)? What are its
functions?
MK cell iz a large granular call that plays an imporiant role
in defense mechanism of the body.
Functions of MK cell:
i. Destroys virus
ii. Destroys viral infected or damaged cells, which might
form tumaors
fi. Destroy the malignant cells
iv. Secretes cytokines: Interleukin-2, interferons. calony
stimulating factor and lumor necrosis factor-a.
What are cytokines? Name the sources of cytokines?
Cytokines are the hormone-like small prateing which act as
cell signaling molecules (intercellular messengers). Major

funchion of cytokines is activation and regulation of general
immune system of ihe body.

Cylokings are secreted by WBCs. platelets and other
typas of cells like macrophages, mast cells and MK cells,

181. Classify cytokines.

Cytokines are of six types:

I, Interleukins

li. Interferons

iii. Tumor necrosis lactors
iv. Chemaokines

v. Defensing

vi, Cathelicidins

vii. Platelet-activating factor

182. Define and classify immunization.

Immunization is defined as the procedure by which the
body is prapared to fight against a speciflic disease,
It 15 af two lypes:

i. Passive immunization: Produced by administration
of serum or gamma globuling from a person who is
already immunized to a noR-immune person,

ii, Active immunization: Acquired by activating immune
systemn of the body.

183. What is a vaccine? What are the uses of vaccines?

‘Vaccine is a substance that is introduced into the body to
pravents the diseases produced by cerain pathogens. It
is produced from dead pathogens or live but attenuated
Gfgansms.

184. What are the uses of vaccines?

Waccines are used to prevent diseases such as measles,
mumps, tuberculosis, smallpox, typhoid, influenza,
hepatitis B atc.

185. What is a toxoid? What are the uses of toxoids?

Towxoid is a substance which is normally towic and has baan
processed lo weaken or destroy its loxicity but il relains ils
capacity to induce antibody production by immung System.

Toxoids ane used (o develop mmunity against diseases
such as diphthena, telanus, cholera ete.

186. What are immune deficiency diseases?

Immune deficiency diseases are group of diseases in
which some components of immune Syslem are missing
or defective,

187. What is acquired immune deficlency syndrome (AIDS)7?

AIDS is an immune deficiency disease caused by human
immune deficiency virus (HIV).

188. What iz autoimmune disease? Give examples of

autelmmune diseases.
Autoimmune disease is defined as a condition in which the
irmmune system mistakenly attacks body's own cells and
tissues and destroy them,
Examples:

i. Insulin dependent diabetes mellitus (IDOM)

ii. Myasthenia gravis

iii. Hazhimoto's thyroiditis

iv, Grave's disease

v. Rhaumateid arthritis.

189, What are platelets ¥ What is the normal platelet count?

Platelets or thrombocyles are small, coloress and non-
nucleated and moderately refractile formed elements of
the blocd.

Mormal platelet count: 2,50,000/cu mm of Blood. It
ranges batween 2,00,000 and 4,00,000/cu mm of blaod.
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130. Name the organic substances present in the platelets.
i. Conlractile proleins: Actin, myasin and thromaobsthenin,
ii. von Willebrand factor
iii. Fibrin stabilizing factor
iv. Platelel derived growih factor
v. Platelet activating factor
vi. Vitronectin

vil. Thiembogspondin
viii. Enzymes like ATPase
i, Hormones: Adrenaline, 5-HT and histamine
x. Other substances such as glycogen, blood group
antigens, calcium, SoOpper. MAgnesium and iron.

181. Name the two types of platelet granules.
Alpha granules and dense granules.

Name the properties of platelets.
i. Adhesveness
ii. Aggregation
ini. Agglutination,
What are the functions of platelets?
Flatelets:
. Are responsible for blood clotting
ii. Are responsible for clot relraction
fi. Prevent blood loss during hemorrthage, by causing
vasoconsiriclion and sealing the wound by plug
fermation
iv. Help in the repair of endothelium of damaged blood
VEssels
. Play a role in defense mechanism by agglutination and
phagocylosis.
1894, What is thrombocytosis? Name some conditions when
thrombocytosis occurs,
Thrombocytosis is the increase in platelet count,
It occurs in:
i. Allergic conditions
ii. Asphyxia
fii. Hemorrhage
iv. Bone fraciures
v. Surgical operaticns
vi. Splenectomy
vii. Rheumalic fewver
viid, Trauma.

What is thrombocythemia? Mame soeme conditions
when thrombocythemia occurs.
Thrombocythemia is the condilion with persistent and
abnormal increase in platelel count,
Il oecurs in:

i. Carcinoma

il. Chronic leukemia

ili. Hodgkin's diseasa.
What is thrombocytopenia? Name some conditions
when thrombocytopenia oceurs.
Thrombocytopenia is the decrease in platelel count,
Il BEEWrS Wi

i. Acule infections

ii. Acule leukemia

ii. Aplasthc anermia and permicious anemia

. Chicken pox

v. Small pox

vi. Splenomegaly

vil. Scarlet fever
vili. Typhoid

ix, Tuberculosis

x. Purpura

xi. Gaucher's disgase

18z,

193,

195,

186.

197. What Is hemostasis?
Hemaostasis is defined as arrest or stoppage of bleeding is
called hemostasis,
198. Name the stages of hemostasis.,
Stage i: Vascconstriction caused by serolonin secreted by
platelens.
Stage li; Formation of platelet plug caused by ADP and
thrombaxne AZ secreted by platelets,
Stage iii: Coagulation of blood.
188. Define coagulation of blood.
Coagulation or clofling is defined as the process in which
blocd loses its fluidity and becomes a jelly like mass few
minutes after it is shed oul or collected in & conlainer.

200. Name the clotting factors.

i, Filbrnagen

ii, Prothrombin

iii. Thromboplastin

iv. Calcium

. Labile factor (proaccelerin or accelerator globuling
wi. Presence has not been proved

wil. Stable factor
wvili. Antihemophilic faclor (antihemophitic globulin
ix. Christmas factor

. Stuart—Prower factor

xi. Plasma thromboplastin antecedent

i, Hegman factor (contact factor)
ziii. Fibrin stabilizing factor (fibrinase).

201. Which is the imorganic ion necessary for blood

clotting?
Calcium ion (factor V).
20:2. Why Christmas factor is called so7?
Christrmas factor was named after the patient in whom it
was discovered.
203. What are the stages of blood clotting?
Stage i Formation of prothrombin activator
Stage ii: Conversion of prathrombin into thrombin Stage iii:
Conversion of ibrnogen into b,
204, How is prothrambin activater formed?
Prothrombin activator is formed by two mechanisms
i. Infrinsic mechanism
il. Extrinsic mechanism.

205. How is thrombin formed?

Thrambin iz formed from prothrombin in the presence of
prothrombin activator and calcium,

206. Hew is fibrin formed?

Fibrin is formed from fibrinogen in the presence of thrombin
and calcium,

207. What is blood clot?

Blood clot iz defined as the mass of coagulated blcod
which conlains RBCs, WEBCs and platelels entrapped in
firin meshwaork.

208. What is clot retraction?

Clot refraction is the process which involves contraction of
blood elot 30 to 45 minutes after formalion and oozing of 8
straw-colored fuid called sarum.

209. What are the substances necessary for clot retraction?
Conlractile prolein thrombosthenin present in cytoplasm of
platelels is necessary for clol retraction.

210. What is fibrinolysis of clot? What is its significance?
Fitirinolysis is the process which involves breakdown and
dissolution of blood clol inside the blood vessel. It helps to
remave the clot from lumen of the blood vessel,



211. Which substance s required for fibrinolysis?
Flasmin or fibrinclysin is required for fibrnolysis,
212. Why blood does not clot during circulation?
i. Smooth surface of endothelium of blood vessels
pravents activation of clotting faclors
ii. Glycocalyx layer on inner surface of endoihelium repels
platelels and clotting factors and thereby initiation of
blood clotting is prevented
iil. Continuous flow of blood does not allow aggregation
of plateiets and prevents blood clotling
. Presence of natural anticoagulants in blood:
a. Heparin
b. Protein C

213. What are anticoagulants?
Anticoagulanis are the substances which prevent or
postpone blood clotting.

214, Classify anticoagulants?

Anticoagulant is a subslance thal prevenis or prolongs
blood clotting.

215, Name some anticoagulants, which can be used in vivo
{inside the body).
i. Heparin
ii. Dicourmaral
N~ iil, Warfarin
iv. EDTA.
i;:lii 6. What is the mechanism of action of heparin?
r\\_ Heparin prevents blood clolting by:
f‘:-] i. Suppressing activity of thrombin (antithrombin activity)
RQ ii. Remaving thrombin from circulation
i, Activating antinrombin
v, Inactivating other clotling factors.
217, Name the anticoagulants, which are used in vitro.
Heparin, EDTA, oxalates and citrates.

218. What are procoagulants or hemostatic agents? Give
examples.
Procoagulants or hemostalic agenls are the substances
which accelerate the process of blood coagulation.
Examplas: Thrombin, snake venom, extracts of lungs
and thymus, sodium or calcium alginate and oxidized
cellulose.

219, Define bleeding time,
Bleeding time is the time interval from cozing of blood after
injury till the arrest of bleeding.

220. What is the normal bleeding time? In which disease it
is prolonged?
Mormal beeding time is 1 to 3 minutes. It is prolonged in
purpura,

Define clotting time.
Clatting time is the time interval batween oozing out of
blood after injury and clot formation.

What is the normal clotting time? In which disease it
is prolonged?

Mormal clotting time is 3 to 8 minutes, It is prolonged in
hemaphilia.

223, What Is thrombosis or intravascular blood clotling?
Thrombosis or intravascular blood clotting refers to
coagulation of bload inside the blood vessels.

224, Mame the causas for thrombosis.
i. Injury to blood vessel
ii. Rough endothelial lining
iii. Sluggish fow of blood
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iv. Agglutination of red blood cells

v, Presence of toxic substances like mercury and snake |

VENOM
wi. Congenital absence of pratein C.

What is thrombusT What is agglutinative thrembus?
Thrombus is the solid mass of platelets, red blood cells
andfor intravascular clot which occludes lumen of Bload
vassels during thrombosis.

Agaglutinative thrombus is the thrombus fermed due to
agglutination of red blood celis.

What Is embaolism?

Embolism is the procass in which the thrombus or a part of
it gats detached, traveds in the blood stream, and obstrucls
the blocd flow e any part af the body.

What is embolus?

Embolus is the thrombus or a part of it which arrests the
blocd Now.

Mame the bleeding disorders.

i. Hemophilia

ii. Purpura and

ii. Vion Willebrand disease.
What is hemophilia®?
Hemophilia is a group of sex-linked inherited blood
diserders, characlerized by prolonged clotting lime and
normal bleading me.

What are the types of hemophilia? And what is the
cause for each?
Hemophilia is of two types:
i. Hemophilia A or classical hemephilia. It is due to the
deficiency of clolting factor VI {antihemophilic factor).
ii. Hemophilia B or Chrgtmas diseasa. It is dua to the
deficiency of clotting facter X (Chrisimas factar),

What is purpura?

Purpura is a disorder wilh prolonged bleeding me.

How is hemophilia differantiated from purpura by
simple laboratory test?

In hemophilia, the elotting lime is prolonged whareas in
purpura the bleeding ime is prolonged.

What is von Willebrand disease? What is its causa?
wan Willebrand disease is a bleeding disorder, characterized
by excess bleeding even with a mild injury. It is due lo the
deficiency of von Willebrand factor.

What is von Willebrand factor?
von Willebrand factor iz a protein secreted by endothelium
of damaged blood vessel and platelets.

What is Landsteiner's law?
Landsleiner’s law states that
i. If a particular agglutinogen (antigen) is presant in red
bleod cells of a person, the corresponding agglutinin
{antibody) must be absent in the serum
ii. If an agglulinogen is absent in the red blood calls, the
corresponding agglutinin will be present in the semum.
Though the second part of Landsteiner's law is a fact. it is
not applicatie for Rh factor.
Classify the blood group
lawe.
Aceording to Landsteiner’
as A, B, AR and O

ciEtairarie

ending ubEraE GHliEned Br

This grouping is also knowr| as
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237. Mame the agglutinogen (antigen) and agglutinin
(antibody) present in ABO system.

A group Agglutinogen is ‘A’ and agglutinin is bela
(anti "B')

‘B'group  : Agglutinogen is ‘B° and agglutinin is alpha
(anti ‘&)

*AB group : Both "A° and 'B° agglutinogens are present
bul o aggiutinin

. Mo agglutinogen is present bul bolh alpha
and beta agglutining are present.

238. Who is universal donor? Why?

Person with ‘0 group blood is called universal donor
because his blood does nol contain any agglutinogens in
his blood. Usually, during transfusion of blood, the RBCs
of the donor (which contaings agglutinegen) agglulinate with
the agglutinin present in recipient’s plasma, Since ‘0" group
bleod does mot contain any agglutinogen il can be given ta
any blood group person wilthoul the risk of agglutination.
So, he is known as universal donor.,

239, Who is universal recipient? Why7?
Person with "AB' blood group is called universal recipient,
because, his blood does not contain any agglutinin in his
plasma. Usually, during blocd transfusion, the donor’s
agglutinagen will agglutinate with recipient’s agglutinin,
But, "AB’ group blood does not contain any agglutinin in
plasma and. so the person with "AB" group ¢an raceive
blood from persons with any olher blood group. So, this
person e called universal recipient,

240, What is matching? What is cross matching? What is
the importance of cross matching?
Matching (or blood typing) is a laboralory tesl done to
determineg the bood group of a person. It is done by mixing
recipient’s RBCs with test sera.
In cross matching, the serum of the recipient and the
RBCs of the donor are mixed, Cross malching is always
done before blood transfusion. If agglulination of the RBCs
froen a donor eecurs during cross malching, the blood fram
that person is not used for ransfusion,

241. What is H antigen?
H antigen is the precursor of ABO group anligens ie.
antigen A and antigen B. H anligen is present in RBCs of
all individuals, If a person has the gene for A antigen or B
antigen or both, these antigens are formed from H antigen,
If there is no gene for A and B antigens, the person will not
have A or B antigen in spite of having H antigen. The blood
of this person belongs 1o O group.

242, What is Rh factor? Why is it called so?
Rh factor is an antigen present in the red blgod cell, It
was lirst found in rhesus monkey and hence il is called
Rh factor.

243. How is Rh blood type classified?
Rh blood type s classified depending upon the presence
or absence of Rh facter (antigen) in the RBCs. If Rh factor
is present, the person is called Rh positive and if Rh factor
is absenl, the person is called Rh negative.

244, In what way Rh type is ditferent from ABO system?
In ABOQ system of blood grouping. theére is natural
cormesponding antibody {agglutinin} whereas, in Rh Iyping,
there is no palural corresponding antibody.
245. Name the blood groups other than ABO group.
i. Lewis blood group
iil. MNS blood group

‘0" group

iil. Auberger group
v, Drego group
v. Bombay group
vi. Dutty group
vil, Lutheran group
wiii. P group
ix. Kell group
%, | group
wi. Kidd group
xil, Suller Xg group,
246, What is the importance of determining blood group?
i. For safe blood transfusion and tissue transplanis
ii, For donating blood
iii. To prevent complications like erythroblastosis fetalls.

247. What are the complications (transfusion reactions) of

mismatched bleod transfusion?
i. Jaundice
ii. Cardiac shock
iii. Renal shul down.

248. Why the transfusion reactions do not occur when Rh
negative person is given Rh positive blood for the first
time? And what happens if the same person is given
Rh positive blood for the second time?

There is no anbgen in Rh negative bloed and there is no
anlibody in the Rh positive person. So. when Rh posilive
blocd is given to Rh negative person for the firsl tima, there
i no reaction. But the Rh antibody devetops and remains in
his blood. So, when the same person receives Rh positive
blood for the second time, the iransfusion reactions ocour.

249. What is erythroblastosis fetalis7
Eryihroblastosis felals is a hemolytic disease characlerized
by the presence of erylhroblasts in fetal blood, It ocours
dua to Rh incompalability.

250. Explain erythroblastosis fetalis briefly.

It i= the complication developed in the felus of Rh negative
mather. When the mother is Rh negative and father is Rh
positive, the fetus may be Rh posilive. The placental barrier
doas not allow Rh antigen (D antigen) to move from fetal
blocd into mother's blood. So, therne is no complication and
the child escapes. Bul, during delivery of the child, due
to the severance of umbilical cord, the Rh antigen from
the fetal blood enters the mother's blood. This causes
development of antibody in mother’s blood.

During second pregnancy, the Rh antibedy from
mother's blood enters fetus since, the placental barrier
permits the Rh antibody. If this fetus also is Rh posiiive,
agglulination occurs in fetal blood leading to complications
like severe hemolysis, jaundice and anemia. This condition
is called erylhroblastosis fetalis.

251. Why erythroblastosis fetalis is called so?

During erythrablastosis fetalis, severe hemolysis occurs.
To compensate the destruction of more and more
red blood cells, there is rapid production and release
of RBCs inte the circulation. Mow, a large number of
immature cells in proerylhroblasiic stage are réleased into
circulation. Because of the presence of large number of
proerythroblastic cells in the blood, the condition is called
erylhrablastosis fetalis.

252. What are the complications of hemolytic disease in
fetus or infant?
i. Severe anemia
ii. Hydrops fetalis
iil, Kernicherus,
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Name the conditions when blood transfusion is
essential.

i. Anermia

il. Hemorrhage

iii. Trauma

iv. Burns

v, Surgery,
What are the precautions to be taken before the
transfusion of blood?

i, Donor must be healthy without any diseases like

syphilis, hepatitis and AIDS

ii. Only compatible blood must be transfused

iii. Both matching and cross matching must be done

v, Rh compatibility must be confirmed.

What are the precautions to be taken while transfusing
blood?
i. Apparatus for ransfusion must be sterile
ii. Temperature of the blood must be same as body
temperalure
iii. Transfusion must be done slowly to avoid the load on
the heart.

‘What are the hazards of blood transfusion?
i. Reactions due to mismatched blood transfusion
. Reaction due 1o massive blood transfusion
i, Reachons due lo faully techniques during blood
transfusion
iv. Transmission of infections.

What are blood substitutes? Name some commonly
used biood substitutes,
Blood substilule are the substances used as a replacemeant
for blood or 1o expand blocd volume.
Commonly used blood substilutes:
i. Human plasma

ii. 0.9% sodium chloride solution

Hi. 5% glucose solulion

iv. Colloids like gum acacia, isinglass, albumin and animal

gelatin.

What is exchange transfusion or replacement transfu-
sion? What is its significance?
Exchange transiusion is the procedure which involves the
removal of patient's blood and replacing it with fresh donor
blood or plasma. It is an important lifesaving procedure
uswally done to decrease or remowve the effecis of severe
jaundice or changes in the blocd like sickle cell anemia.
What is autelogous blood transfusion? What is
allogenic blood transfusion?
Autalogous blood ransfusion is the collection and reinfusion
of patient's own blood. Allogenic blood transfusion is the
conventional transfusion of blood that is collected from a
person other than the patient.
What is the normal blood volume?
5 liters im @ young healihy adult weighing about 70 kg.
How is blood wolume regulated?
Blood volume is regulated by renal mechanism and hormonal
machanism which are controlled by hypolhalamus.,

What is hypervolemia? Name some conditions when
it occurs.
Hypervalemia is the increase in blood velume.
It oceurs in:

I. Hyperthyrobdism

il. Hyperaldosteronism

fii. Cirrhesis of liver

iv. Congestive heart failura.

263, What is hypevelamia?. Name some conditions when
it ococurs.
Hypovolemia is decrease in blood volume
It eecurs in;
i. Hemorrhage
fi. Fluid loss
iil. Hemolysis
v, Anemia
v. Obesity
vi, Hypathyroidisrm,

264, What is reticuloendothelial system or tissue macro-
phage system?
Raliculoendothelial sysliem or lissua macrophage syslem
is a system of primitive phagocytic cells, which play an
important role in defense mechanism of body.

265. What Is macrophage?
Macrophage is a large phagocytic cell derived fram
monocyles.,

266. Classify reticuloendothelial cells?

i. Fixed reticuloendothelal cells
Siluated in:
a. Connective lissue
b. Endethelium of blood sinuscids
c. Reticulum
d. Central nervous system
e, Lungs
f. Subculaneous lissue
. Wandernng retculoendathelial cells
Twao types:
a. Free histiocytes of blood
b. Free histiccytes of solid tissues.

267. What are the tissue macrophages?

Tissue macrophages are (he fixed reliculoendothelal celis
present in the lissues.

268. What are the functions of reticuloendothelial system?
Most of the funclions of reticuloendothelial system are
carried oul by tissue macrophages. The functions are:

i. Phagocytic function

ii. Secretion of baclericidal agents

iii. Secretion of interleuking

iv. Secretion of tumor necrosis factors

v. Secretion of ransforming growth factor
vi. Secretion of colony stimulation factor

vii, Secretion of platelet derived growin factor
viii, Removal of carbon particles and silican
i, Destruction of senile RBC

% Destruction of hemoglobin

269. What are the functions of spleen?
i. Formation of blood cells
ii. Destruction of blood cells
ii. Blood reservoir funclion
iv. Role in defense machanism of ihe body.

270. What is splenomegaly and hypersplenism?
Enlargement of spleen is called splenomegaly and
increased aclivities of spleen is called hypersplenism,

271. HName some causes of splenomegaly.

i. Infectious diseases
ii. Inflammaltory diseases
ii. Pernicious anemia

. Liver diseases
¥. Hematclogical disorders
¥i. Cysls in splean

vil. Hodgkin's disease

vill. Glandular fever
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272. What is asplenia?
Absence of normal functions of spleen is called asplenia.
273. What is lymphatic system?

Lymphatic system is a closed system of lymph channels or
lymph vessels. And lymph is a tissue fluid,

274. What are lymph nodes? And mention their situation.
Lymph nodes are small glands of nodes interposed in
the course of lymph vessels. Lymph nodes are present in
elbow, axilla, knee, groin, abdomen, thorax and neck,

275. What are the functions of lymph nodes?
i. Filtration of lymph
ii. Destruction of bactaria and loxic substances by acling
like defense barriers.

276. What is lymph?
Lymph i a clear luid denved from lissues and passes from
lissue space inte blood via lymph vessels.

277. What is the compaosition of lymph?
Lymph contains 96% of water and 4% of solids. Solids are
organic and inorganic substances,
Orgamic substances:
i, Prodgins: Albumin, globulin, fibrinogen, prothrombin,
dotting facters, antibodies and enzymes
il. Lipids: Chylemicrons and lipoprateins
ili. Carbohydrate: glucose
v Aming acids
v. Monprotein nitrogenous substances: Urea and
creatining, Inorganic substances: Sodium, calcium,
polassium, chiorides and bicarbonates.
278. What are the functions of lymph?
i. Return of proteins from sswe spaces to blood
ii. Redistribution of fluid in the body
i, Removal of substances like toxing and bacleria
iv. Maintenance of structural and funclicnal integrity of
lissues
v. Serves as the roule for absorption of fat
vi, Transport of lymphocyles,
279. What is tissue fluid or interstitial fluid?
Tissue fluid is the medium in which cells are bathed. It
forms aboul 20% of the total body waler.

280. What are the functions of tissue fluid?
i. Itacis as a medium for exchange of vanous substances
between the cells and the blood in capillaries.
i, It functons as a medum for exchange of respiralory
gases,

281. How is tissue fluid formed?
Tissue fluid is formed by means of a process called filtration.

282. How is volume of tissue fluld regulated?
Volume of lissue fluid is regulated by the process of
reabsorption,

283. Define edema?

Edema is defined as the swelling caused by exCessive
accumulation of fluid in the lissues.

284, Name the types of edema.
i. Intracellular edema: Callection of fluid inside the cell
ii. Extraceliular edema: Collection of fluid outside the call.

285. What are the causes for intracellular edema?
i. Malnutrition
il. Poor metabalism
iii. Inflammation of lissus,

286. What are the causes for extracellular edema?
i. Abnormal leakage of fluid from capillaries into
interstitial spacae
il. Obstruction of lymphatic vessels that prevents fuid
retunn from inferstilium o bood,

287. Name some common clinical conditions when
extracellular edema ococurs,
i. Hear failure
ii. Renal disease
ili. Hypoproteinemia
. Lymphatic ebstruction
v, Increased endothelial permeablity,

288. What is pitting edema?
When the area of edema is pressed by a finger,
displacement of fluid occurs producing & depression or
pit. The pit remains for few seconds to one minute il the
fluid lows back into that area. This type of edema is called
pilting edema.

289. What is nonpitting edema? What is its cause?
When the area of edema is pressed by a finger, there is no
dizplacement of fluid or development of a depression or pil
and the area remains hard. This type of edema is called
nonpitting edema.

This cccurs because the accumulated fluid is bound
in @ protecglycan meshwork, which is hard, Sa, the Auid
is not displaced when the area is pressed. The nenpitting
edema also occurs due to swelling of the calls or clotting of
interstitial fluid in the presence of fibrinogen.
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. Name the methods to classify muscles.

. Depending upon the structure: Striated and non-
sriated muscles

ii. Depending upon the control: Voluntary and inveluntary

muscles

Depending upon the function: Skeletal muscle, cardiac

mugcle and smooth muscle,

. Which are the striated muscles?

Skeletal muscles and cardiac muscles are siriated muscles,

. What is the nerve supply of different types of muscles?

Skeletal muscle: Supplied by somatic nerves,
Cardiac and smooth muscles; Supplied by autonomic
narve fibers.

. What is the other name of muscle cells or fibers?

Myctytes,
What is a fasciculus in skeletal muscle?
Faseculus is the group or bundle of muscle fibers.

. What is a tendon?

Tendon is a tough cord of connective lissue to which
muscle ibers are attached.

. Mame the different connective tissue sheath in skeletal

muscle.
i. Epimysium which covers the whole muscle
ii. Perimysium which covers each fasciculus of muscle
fibers
ili, Endomysium which covers each muscle fiber,

. What iz sarcolemma?

It iz the cell membrane or plasma membrane of the muscle
fikseer.

. What is sarcoplasm?

It is ther cytoplasm of the muscle fiber

What are myofibrils?
Myofibrils are the thin parallel filamenis presant in
sarcoplasm of the muscle fiber.

What is sarcomerns?
The structural and funclional unit of skeletal muscle is
known as sarcomere. Il extends belween two "Z' lines.

What is 'A’ band in the muscle? Why is it called so?
‘A band is the dark band prasent in the myofibrils of the
muscle. It is anisotropic to polarized light; i.e., if polarized
light is passed through this area of tha muscle, the light
rays are refracted at different directions. So this band is
called "A° band.

What is I' band in the muscle? Why is it called so?

‘I band is the light band present in the myofibrils of the
muscle, It is isolropic to polanzed light, Le. when palarized
light is passed through this area of the musclea, all tha light
rays are refracted at the same angle. So this band is called
I' band.
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Define and classify myofilaments.

Myofilaments are the thread like protein flaments present
in the sarcomere, Myolilamenis are of two types—actin
filaments and myosin laments.,

Which myofilaments are present in 'A’ band 7
Myesin Maments and par of actin flaments,

Which myofilaments are present in *I' band?
Actin filaments.

Explain the features and situation of myofilaments
briefly.

Actin filaments ane thin laments with diamater of 20 A and
extend from either side of the “2° knes, run across ‘" band
and enter into A’ band up to 'H’ zone. Myosin filaments are
thick flaments with diameter of 115 A and are situated in
the center of A band.

What are the components of actin and myeosin fila-
ments?
Actin filament consists of three lypes of proteins called
actin, trepomyasin and troponin,

Myosin filament consists of myosin molecules.
What are the contractile elements of the skeletal muscle?
Contractile elements of the skeletal muscle are the muscle
proteins namely myosin, actin, tropomyosin and troponin.
What is 'H' zone? And what is 'M" line?
'H' 2one i a light area in the middle of "A’ band, ‘M’ band ks
the middle part of myosin flaments situated in the maddle
of 'H' zane,
What are cross-bridges and myosin heads?
Cross-bridges are lateral processes or projections arising
frarn each myosin filament, The enlarged structures at the
lip of the eross-bridges are called myosin heads,

What is sarcotubular system? What are its compo-
nents?

Sarcolubular system is a system of membranous tubular
structures present in the skeletal muscle fiber. The
components of this system are 'T" tubules (transverse
tubules) and L' whutes (lengitudinal lwbukes). 'L ubube is
olherwise called sarcoplasmic reticulum.

What is the functional importance of sarcotubular sys-
tem?

The T' tubules are responsibla for rapid ransmission of
action potential through the muscle fiber. The “L” tubules
store a large quantity of calcium ions.

What are the organic substances present in skeletal
muscle?
i. Proteins: Actin, myosin, iropomyosin, tropanin, actinin,
desmin, mebulin, titin and myoglobulin
ii. Carbohydrates: Glycogen and hexophosphate
iii. Lipids: Neutral fa1, cholesterol, lecithin and stercids
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v, Mitrogenous substances: ATP, adenylic acid, carmo-
sine, carmiting, crealine, phosphocreatine, urea, uric
acikd, xanthinge and hypoxanthine.

25. Name the properties of skeletal muscle.
Excitability, contractlity and muscle tone.

26. Define excitability.
Response of the living tissue to a stimulus in the
form of physicochemical change is known as excitability,
27. Define stimulus. What are the types of stimulus?
Stimulus is an agent or influence that brings about the
fespanse in an excilable lissue.
Stimulus is of four types, mechanical, electrical, thermal
and chemical stimulus.

28. Name the qualities of a stimulus.
i. Intensity or strength
ii. Duration.

29. What is strength duration curve? What is its other
name?
Strength duration curve is the curve thal demonstrates
the relationship between the strength and the duration of
stimulus. 1L is otherwise called excilability curve.

30. What is rheobase?
Rhecbase is the minimum strength of the stimulus that is
required 1o excile the tissue.

31. What is utilization time?
Utilization time is the minimum time required lo excite the
lisswe when a stimulus with rheabasic strength (threshold
strength of stimulus) is applied.

32. What is chronaxie?
Chronaxie is the minimum time required 1o excite the
tissue when a stimulus with double the rhecbasic strength
is applied.

33. What is the importance of chronaxie?
Chronaxie helps to determine the excitability of the lissue.
Longer the chronaxie, lesser is the excilability.

34. Name some conditions when chronaxie increases.
i. Paralysis of muscles
ii. Meural diseases.
35. Name the types of muscular contractions?
i. |sotonic contraction
il. Isometric contraction.

36. Define isotonic contraction and give example.
Isolonic contraction is the type of contraction in which the
lension remaing the same and change occurs only in the
length of the muscle fibers,
Example: Contraction of the biceps muscle during simple
flexion of arm.

37. Define isometric contraction and give example.
Izametric contraction is the lype of centraclion in
which the length of the muscle fibers remains the
same and change occurs only in the tension,

Example: Contraction of arm muscles while pulling any
heavy object.

38. What are the different periods in a simple muscle
twitch?
i. Latent period: Between point of stimulus and point of
contraclion
ii. Contraction period: Belween poinl of contraction and
point of maximum contraclion
iii. Relaxation period. Belween point of maximum
contraction and point of maximum relaxation.
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Give the normal duration of different pericds of a sim-
ple muscle twitch,

Latent pericd = 0,01 sac

Contraction pericd = 0.04 sec

Relaxation peried = 0.05 sec

Total twitch period = 0,10 sec

Why is the contraction period shorter than relaxation
period?

Contraction period is shorter than relaxation pericd
because i contraction is an active process and relaxation
is @ passive process.

Define latent period,

Latent period is defined as the time interval between the
peint of stirmulus and point of contraction.

What are the causes for latent period?

i It is the time taken for (he impulse to travel along the
nerve from the place of stimulation to the muscle

ii. Itis the time taken for the initiation of chemacal changes

fi. It is the delay in the conduclion of impulse at the
neuromuscular junction

iv. It is the time taken for the release of neuratransmitier
alt the neuromuscular junclion

v. It is the time faken to overcome the viscosily of Ihe
muscle

vi. It is the time taken to overcome the ineria of tha
instrumeants in experimental condilicns.

Mame some conditions when the latent period is pro-
lenged.

i. Cold conditions

ii. During onset of faligue

ii. When the load on the muscle is increased.

. When does the latent period decrease?

Latent pericd decreases when lemperalure is increased.

Classify the skeletal muscles depending upon the con-
traction time. Give examples,
i, Slow or red muscles, which have longer contraction
time.
Examples: Back musclas
ii. Fasl or pale muscles which have shorter conlraction
tirme.
Examples: Hand muscles and ccular muscles.
What are the factors affecting the force of contraction
of the muscle within physiclogical limits7?
i. Increase in the sirength of stimulus
ii. Increase in the number of stimulus
ili. Temperaiure
iv. Load.
Classify the stimulus depending upoen the strength.
i. Subminimal stimulus
ii. Minimal stimulus
iii. Submaximal stimulus
iv. Maximal stimulus
v. Supramaximal stimulus.

What is threshold stimulus?

Threshold or minimal stimulus is the stimulus with minimum
strength required to cause minimum response in the
tissuas,

What are the effects of two successive stimuli on mus-
cle?
i. Baneficial effect
ii. Superposition
iii. Summation,
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. What is beneficial effect?

When two stimuli are applied o a muscle one afler
another in such a way that the second stimulus falls
after the relaxation paricd of the first twitch, two separate
conltraclions are recorded and the force of second
contraction is greater than that of the first contraction, This
is known as beneficial effect.

What is the cause for beneficial effect?
Increase in the temperature during first centraction

decreases the viscosity of muscle. So, the force of second
coniraction is more.

What is superposition or iIncomplete summation?
While applying two successive stimuli, if the second
stimulus falls during relaxation of the first twitch, the first
curve is superimposed by the second curve, This is called
supearposilion or incompletle summation.

What is summation or complete summation?

When two stimuli are applied ong alter another and if
the second stimulus falls during the contraction period
or second half of the latent period, two contractions are
summed up, giving single contraction which is bigger
and broader tham simple muscle curve, This is known as
summaticn or complete summation,

. Define fatigue.

Fatigue is the decrease in responsa of the muscle due 1o
repeated stimuli.

Mame the instrument used to record fatigue in human
beings.
Mosso's ergograph.

What are the causes of fatigue?

i, Exhaustion of acetylcholing

ii, Accumulation of matabolites like lactic acid and carbon
dioxide

iii. Lack of nutrients like glycagen

iv. Lack of oxygen

Mention the order of site (seat) of fatigue in the intact
bady.

First site of faligue
Second site of fatigue

: Belz cells of cerebral cortex
: Molar neuron in spinal cord
Third site of fatigue » Meuromuscular junclion
Fourh site of faligue : Muscle.

Mention the order of site of fatigue in frog's muscle
nerve preparation,
First site of faligue
Second site of fatigue

How to prove that the neuromuscular junction is the
first site of fatigue in frog's muscle nerve preparation?
in the isclated muscle nerve preparation, nerve is stimu-
lated continuously and the curves are recorded il the
fatigue occurs, i.e. fill the muscle fails lo respond 1o the
stimulus. Then, immediately the muscle is stimulated
directly. A response is noficed in the form of curve. This
shows that the muscle is not yel fatigued. The nerve cannol
be fatigued. So, the site where fatigue must have occurred
is the neuromuscular junction.

: Meuromuscular junclion
: Muscle-nerve praparation,

Is fatigue a reversible or irreversible phenomenon?
Fatigue is a reversible phenomenon.

What are the causes for recovery from fatigue?
i, Removal of melabolites
il. Fermation of acetylchaling at the neuromuscular
junclion
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ili. Re-establishment of normal polarized stale of the
muscle

v, Availability of nutrients

v. Avaiability of oxygen.

What is tetanus?
Tetanus is the sustained conlraction of muscle due to
rapeated stimul,

What is clonus?
incompleta latanus is called clonus. When the frequency
of stimuli is mot sufficient to cause letanus, the fusion of
confraction is not complete. This is known as clonus.
What is the frequency of stimuli to cause tetanus and
clonus?
Frog muscle:
Fragueancy of stimuli to cause tetanus = 40/sec
Frequency of stimuli to cause clonus = 35/sec
Human muscle:
Frequency of stimuli to cause tetanus = 60/sec
Frequency of stirmuli 1o cause conus = 55/sec
What is physiological tetanus and what pathological
tetanus?
Physiological tetanus is the sustained contraction of muscle
due to repeated stimuli.
Pathalogical tetanus is 8 disease caused by bacllus
Clostridium tetani. It affects the nervous system and its
common fealuras are muscle spasm and paralysis.

. What are the effects of pathological tetanus?

Pathological tetanus affects the nervous systam and its
common fealures are muscle spasm and paralysis.

What lockjaw disease?

It is the locking of jaw due lo tightening {spasm) of jaw
muscles. It is the first appearning symplom of pathalagical
latanus.

What is the effect of moderate increase in temperature
on the muscle? What are the causes for the effect?
Moderate increase in temperalure to about 30 1o
40" C, increases the force of contraction and decreases all
the periods, i.e. the activity is accalerated.
Causas:

i, Increasae in excitability of the muscle

ii. Acceleration of chemical processes

iii. Decrease in the viscosity of the muscle.

What is the effect of decrease in temperature on the
muscle? What are the causes for the effect?
Decrease in temperature o about 10° C, reduces the force
of cantraction and increases all the periods, i.e. the activity
is slowed down.
Causes:

i. Decreasa in excitability of the muscle

ii. Slownass of he chemical processes

iii. Increase in the viscosity of the muscla,

What is the effect of very high temperature on the
muscle?

Heal rigor occurs when the temparalure increases above
80" C.

What is heat rigor? What is its cause?

Stiffening and shortening of the muscle fibers because
of high temperalure is called heat rigor, It is due to the
coagulation of muscle proteing,

Is heat rigor reversible?

Heal igor is nol reversible.
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. What iz cold riger? Is it reversible?

Stiffening and shortening of the muscle fibers due lo
extreme cold is called cold rigor and il is reversible,

What is caleium rigor? Is it reversible?
Rigor dye 1o increased calcium content is known as calcium
rigor. It is reversible,

What is rigor mortis? What is the cause for it?

Rigidity i.e. the stiffness of muscles and joints thal develops
ater death is called rigor mortis.

Cause: After dealh there is loss of ATP. Relaxation cannot
occur becausa of lack of ATP and that is the cause of rigor
madis.

What is the medicolegal importance of rigor mortis?
Rigor monis is used to determing the time of death,

. What is afterload? Give an example.

Afterload is the load, that acts on the muscle after the

beginning of the muscular contraction.

Exampile: Lifting any object from the ground.

What is free load? Give an example.

Free load or fore load is the load which acts on the muscle

freely even before the onset of coniraclion of the muscle.

Example: Filling water from a tap by holding the bucket in
hand.

State whether the muscle works better in after loaded
condition or in free loaded condition, Why?

Muscle works better in free loaded condition than in the
aher naded condiion. Because, in free loaded condition
the initial length of the muscle fibers increases even before
the enseat of muscular conftraction. It is according to Frank
Starding’s law.

And according to Frank Starling's law, the force of
contracticn of muscle is directly proportional to initial length
of the muscle fibar within physiological limits.

What is Frank Starling's law?

Frank Staring's law slates that the force of contraction of
muscie is direclly proportional 1o inflial length of the muscle
fiber within physiclogical limits,

What is eptimum load?

Optimum load is the load at which the work donae by the
muscle is maximum.

Define passive tension, total tension and active ten-

sion in skeletal muscle.

Faszsive tension: Tension dewveloped in muscle during
resting condition.

Total tension: Tension developed during contraction of the
muscle,

Active lension: Diference between passive tension and
fotal tension at a paricular length of the muscle.

What is length-duration curve or length-force curve?®
It is the curve that shows the relationship between length of
the muscle fibers and the tension developed by the musde,

. What is refractory period?

Refraciory pariod is Ihe period at which the muscle does
neol show any response 1o & stimulus.

What are the types of refractory period?

i. Absoclute refractory period: Period during which the
muscle does not show any response at all, whatever
may be the sirength of stimules.

ii. Relative relractory period: Period during which the
muscle shows some response il the strength of
Shimulus is increased 1o maximum,
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‘What is the duration of absolute and relative refractory
periods in skelatal muscle?
Absalute refractory period extends for 0,005 see, L. during
the first half of latent period,

Relative refractory period extends for 0.005 sec,
i.e. during the second hall of latent period.

Thus, the duration of refractory pericd in skeletal muscla
is 0.01 sec.

What is the duration of absolute and relative refrac-
tory periods in cardiac muscle? Absolute refractory
period is 0.27 sec, l.e. it extends throughout contrac-
tion period.

Ratative refractony perod ks 0.25 sec, Le, i extends during
the first half of relaxation period. Thus, totally the refractory
period in cardiac muscle extends for about 0.52 sec. It is
vary long compared to that of skeletal muscla.

What is the significance of long refractory period In
cardiac muscle?

Because of long refractory period, fatigua, telanus and
complate summation cannot be produced in cardiac musche.

. What is muscle tone?

Muscle fibers always maintain a siate of slight contraction
with cerain degree of vigor and tension. This is known as
muscle lone or tonus.

How is the tone maintained in skeletal and cardiac

muscle?

Skeletal muscle: Malntenance of tone is neurcgenic and it
is under the influenca of gamma mater neuwron System,

Cardiac muscle: Maintenance of tone is puraly mycgenic
and it is by the muscle itself.

Hame the abnormalities of muscle tone.
i. Hyperonia
ii. Hypotonia
ili. Myalonia.
Name the changes taking place during muscular con=
traction.
i. Electrical changes
ii. Physical changes
ili. Histological {molecular) changes
iv. Chemical changes
v. Thermal changes.

What is resting membrane potential (RMP)7?

Resting membrane potential is defined as the electrical
potential difference (voltage) across the cell membrane
balwean inside and oulside of the cell under resting
condilions is known as RMP. It is negalive inside and
posilive outside,

What is polarized state of a cell?

Resting membrana potential is otherwise called polarized
slate.

What are the mechanisms invalved in the ionie basis
of RMP?
Two transport mechanisms are involved in the ionic basis
af RMP.

i. Sodium-Polassium pump

ii. Selective permeability of the cell membrane,

Hew much is the RMP in neuron and differant types
of muscles?

Meuron L= T0 mv
Skeletal muscle @ =90 my
Cardiac muscle ;- 85 to - 95 mV
Smooth muscle =50 to - 95 m\/
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Action polential is defined as a series of elecirical changes
that oceur in the membrane potential when the muscle or
marve is slimulated.

What are the properties of action potential?
Action potential:
i. |3 propagative
il. |8 biphasic
ifi, Cbeys all or non law
iv. Summation is not possible
v, Shows refractory period.

. What are the phases of action potential?

i. Depolanzation
il. Repolarization,

‘What is depolarization?

Depolanzation is the initial phase of action potential in
which inside of the cell (muscle) becomes posilive and
outside becomes negative. That is polarized state (RMP)
is abolished resulting in depolarization.

‘What is the cause for depolarization?

Depolanzation is due 1o opening of sodium channels and
rush of sodium ons into the ceall.

Why the depolarization is short lived?
Because of the rapid tnactivation and closure of sodium
channels.

‘What is repolarization?

Repolarization is second phase of action polential in which
the cell (muscle) reverses back to polarized stale (RMP).
That is the inside of cell becomes negative and outside
becomes positive,

What is the cause for repolarization?
Repaolarization is due to opening of potassium channels
and efflux of polassium ions from inside to outside the cell.

What is firing level?

When the cell is stimulated, depaolarization starts slowly.
Afier the initial slow depaolarization up to = 15 mV, the rate
of depolarization increases suddenly. The point at which
the rate of depolarization increases suddenly is known as
firing level.

What is spike potential?
Dwring action potential, the rapid depolarnization and rapid
repolarization are together called spike potential.

What is after depolarization? What is the cause for it?
AHler rapid repolarization, a slow repolarization takes place
and this is known as after depolarization or negative after
potential, It is due to decrease in the rate of potassium
efflux.

What is after hyperpolarization?
More negativily in a call than narmal level during resting
membrane is called hyperpolarization.

What is after hyperpolarization? What is the cause for
it?

When repolarizalion occurs, it does not stop at the level
of resting membrane potential but goes beyond that level
causing more negativity inside the cell. This is known as
after hyperpalarization or positive after potential. Unlike
sedium channels, the potassivm channels remain cpened
for a longer duration allowing large number of potassium
ions to mowe oul of the cell. So, the interlor of the cell
becomes more negative than the resting level.

110. Define different types of action potential.

i. Monophasic aclion patential
Itis the series of electrical changes cccurting in a single
phase when a mustle of & nerve is stimulated, It is
characterized by either positive deflection or negalive
deflection.
i, Biphasic action polential
It is the senes of electrical changes occurring in bwo
phases whan a muscle or a nerve is stimulated. It is
charactenzed by both positive and negative deflections.
Compound action potential
Itis the algebraic summalion of all the action potantials
produced by all fibers of a nerve.

111. What is graded potential, graded membrane potential
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or graded depolarization)?
Graded potential is a mild local ehange in the membrane
potential that develops in receptor, synapse or
neuramuscular junction when stimulated. ILis characlerized
by mild depalarization or hyperpolarization.
What are the properties of graded potential?
Graded potential:

i. Is non propagative

ii. Is monophasic

iii. Doas not obay all or non law

iv. Summalion is possible

v. Has no refractory period,

What is patch clamp technigue?
Patch clamp technique is a method to measure the lopic
currenls across the b‘i:Dngi'.‘.ai membraneas,

What is actomyosin complex? How is it formed?
Actomyosin complex iz the complex of actin and myasin
filaments that constitute the muscle fibers and responsibla
for contraction of muscle. It is formed by gliding of
aclin filaments over myosin filaments during muscular
contraction,

What Is the molecular basis of muscular contraction?
When muscle is stimulated, action potential develops
leading o the dewelopment of excitation contraction
coupling and fermation of actomyosin complex. This
makes the actin ilaments to slide aver the myosin filaments
leading to the coniraction of the muscle.

What is excitation-contraction coupling? What Is re-
sponsible for it?

Excitation-coniraclion coupling is a process thal accurs in
batween the excitation and the cenfraction of the musdle,
Caleium is responsible for it

What is sliding theory? What are the other names for
it?

Sliding theory explains the mechanism invoived in the
sliding of actin filaments over the myosin filaments during
the muscular contraction, s other names are ratchat
theory and walk along theary.

What is power stroke?
Power stroke is the tilting of the haad of myosin towards the
arm and dragging the active filamant along with it.

What are the changes taking place in the sarcomera
during contraction of muscle?
i. Length of sarcomere decreasas and ‘Z' limes come
clasa
ii. Length of *I' band reduces because of overlapping of
actin filaments from opposite ends
ili. "H" zone disappears
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iv. Length of A’ band. actin Maments and myosin filamants
FEMAINS Same,

How does the relaxation of muscle take place?

After contraction, the calcium iong are aclively pumped
back into the sarcotubular reticulum from the sarco-
plasm, Decreased calcivm content in sarcoplasm leads
to detachment of calcium ions from troponin. This causas
release of myosin from actin and the relaxation of muscle
QCCUrS,

What are the chemical changes taking place during
muscular contraction?

i, Glycolysis and liberation of energy

ii. Changes in pH.

What are the sources of energy for muscular con-
traction?
The energy for muscular conlraction is obtained by
the breakdown of adenosine triphosphate (ATP) and
resynthesis of ATP from crealine phosphale and glycohytic
palhway.

What is glycolytic pathway or Embden=Meyerhof path-
way? How many molecules of ATP are formed in this
pathway7?

Breakdown of glycogen inle pyruvic acid is called glycolylic
pathway or Embden-Meyernof pathway. Two molecules of
ATF are formed in this pathway.

Ameongst the aerobic glycelysis and anaerobic gly-
colysis, which one is better and why7?

Aerobic glycolysis is beller because greater amount of
energy is liberated during this process.

How many molecules of ATP are formed during carbo-
hydrate metabolism?

Total of 38 molecules of ATP are formed during carbohydrate
metabolism
During glycolysis : 2 molecules of ATP
During Krebs cycle : 2 molecules of ATP

By utilization of hydrogen : 34 molecules of ATP

Explain the changes in pH of the muscle during con-

traction.

In resting condition @ Muscle is alkaling with a pH of 7.3

During onset of conlraction : Muscle becomes acidic due
o break down of ATP

Dwring later part of contraction ; Muscle becomes alkaling
due 1o resynthesis of ATP from creatine phosphala.

Al the end of contraction : Once again it becomes acidic
due 1o the formation of pyruvic acid and lactic acid.

Hame the different stages of heal production during
muscular contraction.
Heal is produced in three stages during muscular
contraclion,

i. Resiing heat

i, Initial heat

iii. Recovery heal.
What is neuromuscular junction?
Meuwromuscular junclion is the junclion belwean the
terminal branch of nerve fiber and muscie fiber.

What are the parts of neuromuscular junction?
i. Axon termanal with motor end plate
ii. Presynaptic membrane
ii. Synaplic cleft
iv. Postisynaplic membrane
v. Subneural clefis.
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What is motor endplate?

Mator endplate in a neuramuscular junclion is the terminal
porlion axen near the muscle fiber, it loses the myelin
sheath and expanded fike a bulb.

What is synaptic cleft?
Synaptic clefl is the space belween presynaplic and
postsynaptic membranes of a synapse.

What are the important structures present in axon ter-
minal?

Mitochondria and synaptic vesicles which contain
neuralransmitler,

What is the neurotransmitter secreted in neuro-
muscular junction?
Acatylcholine.

Where is acetylcholinesterase present in neuro-
muscular junction? What is its action?
Acelylcholinesterase is present in the basal lamina of
synaplic cleft in the neuromuscular junclion. It destroys
acetylchalina.

Mame the important events taking place during neuro-_
muscular transmission.
i. Releage of acetyichaling.
ji. Action of acetylcholine
jii. Development of end plate potential
iw. Destruction of acetylcholine.

Which ion is responsible for release of acetylcholine
during neuromuscular transmission?
Calgium

What is end plate potential?

End plale patential is the change in electrical pelential in
newromuscular junction. it is a slight depolanzaticn up o
— B0 m\.

What are the differences between end plate potential
and action potential?
End plate potential differs from aclion potential by its
proparties viz.

i. Il is non-propagaltive

il It iz monophasic

iil. It does not cbey all or none law,
What is the significance of end plate potential?
It causes development of action patenlial in the muscle
fiber.

What is miniature end plate potential?

Miniature end plate potential is a weak end plate potential
up to = 0.5 mV developed by release of a small quantity of
acetylcholing is released from axon terminal.

What are neuromuscular blockers? Give examples.

Meuromuscular blockers are the drugs which preveant

transmission of impulses from nerve fiber to muscle fiber

through neuromuscular junclion.

Examples: Bungaratoxin, succinylcholine, carbamylcholine
and botulinum texin.

Mame some drugs, which can stimulate the neuro-
muscular junction.

Meostigming, physosligmine and di-isopropyl
fiuoraphosphate.

What is motor unit?

Singla motor neuron with ils axon lerminals and the muscle
fibers innarvated by it are logether called motor wnit.



144. What Eaton-Lambert syndrome?
It is also an autcimmune disorder of neuromuscular
junction. It is caused by antibodies to calcium channels in
axon lerminal.

What are the smooth muscles?

Smooth muscles are non-striated involuntary muscles,
which farm the contractile elemenis of various organs in
the body.,

Name the types of smooth muscle fibers.

i. Multiunil smooth muscle fibers

ii. Visceral smooth muscle fibers.,

H1arna the muscle proteins present in the smooth mus-
cles.

Actin, myosin, and tropomyosin, Troponin or troponin like
substance is absent in smooth muscles.

Hame the substance that iniliates the contraction of
smooth muscles.

Calmodulin initiates the contraction of smooth muscle
along with calcium.

What are the differences between the electrical activity
of amooth muscle and skeletal muscle?

i. In smooth muscle, the resting membrane potential is
low ranging between — 50 and — 70 mV whereas in
sketetal muscle it is = 90 mV,

ii. Three types of action potential cccur in smooth muscle
(spike potential, spike potantial with slow wave rhythm
and action potential with plateau). But in skelatal
muscle only one type of action polential occurs.

What is tonus or tone in smooth muscles? What is it
due to?

Tonus or lone is a state of partial contraction maintained by
the smooth muscles of some visceral organs. |1 is due to
the tonic contraction of the smoath muscle without action
potential,

What is latch-bridge mechanism? What is its signifi-
canca?

It is the attachment of phosphorylated myosin o actin
molecule for a longer period during smooth muscle
contraction. It is responsible for sustained contraction of
smeoth muscle with expenditure of MINiMUM energy.

What is plasticity of smooth muscle?
Plagticity is the adaptability of smoolh muscle to a wide
range of lengths when it is stretched.

What is the difference between the nerve supply of
smooth muscles and skeletal muscles?

Smooth muscles ane supplied by autonomic nerve fibers
(sympaihetic and parasympathetic fibers) whereas the
skeletal muscles are supplied by somatic nerve fibers,

Define electromyogram (EMG)T What is its use?
Electromyogram (EMG) is the record of the electrical achivity
of the muscle. |tis uselul in the diagnosis of neuromuscular
diseases.

What is myopathy?

Myopathy is a neuromuscular disease in which progressive
dysfunclion of muscle fiber occurs leading 1o muscular
weakness,

Mame the disorders of muscles.
I. Muscular dystrophy
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ii. Diseases involving muscle tone: Hyperonia, hypaotonia
and myclonia
iii. Fibrillation and denervation hypersensitivity
. Myasthenia gravis
v. Lamben-Eaton syndrome
wi. Mchrdle's disease
wit, Mitochondrial myopalhy
wiii, Memaline myapathy.
157. What is hypertonia? When does it cccur?
Hyperionia Is 8 muscular disease characterized by
increased muscle lone and inabilily of the muscle to
stretch, It occurs in upper molor lesion,

158. What s hypotonia? When does it ococur?
Hypotonia is a muscular disease characlerized by
decreased muscle lone. |1 oocurs in iower motor lesion.

159. What is myotonia® What is the cause for it?
Myaotonia is a congenital disease characterized conlinuous
contraction of muscle with slow relaxation evan after
cessalion of voluntary act. It is caused by mutation of
genes of channel proteins in sarcolemnma.

160. What is myasthenia gravis?
Myasthenia gravis is an autoimmune disorder of
nauromuscular junclion characterized by extreme
weakness of muscles due lo inabilily of neuromuscular
junction to transmil the impulses from nerve to muscle, It
is caused by anfibodies against cholinergic receptars.

161. What is the cause for myasthenia gravis?
Myasthenia gravis is caused by development of antibodies
against its own acetylcholine receptors. Antibodies destroy
the acetylcholine receptors. So even if he acetylcholing is
released, il cannot act because of the destruclion of the
receptors, So the neuromuscular transmission is affected
leading to weakness of the muscles.

162, What are the symptoms of myasthenia gravis?
Initialky, the muscular contraction is very weak and stow, If
patient attempts repeated muscular contraclions. fatigue
occurs, In severa conditions there is paralysis of muscles.
Death cccurs dus to paralysis of respiratery muscles.

163. What is strength of the muscle?
Maximurn force thal can be developed during contraclion
is known as strength of the muscle.

164. What is power of the muscle?
Amount of work done by the muscle in the given unit of time
is called power of the musche.

165. What is gradation of muscle power?
Gradation muscular aclivity refers 1o gradual increase in
force generated by muscles during any muscular activity.

166. Name some factors influencing gradation of muscle
power.
i. Rate of recruitment of motor units,
il. Strength of stimulus.
iii. Rate of action potential.
. Temperalura.
v. Length of muscle fibers.
vi. Faligue.

467. What is endurance of the muscle?
Capacity of the muscle to wilhsiand the power produced
during activity is known as endurance.
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Digestive System

. Define digestion.

Digestion is the process by which food is broken down into
simple chemical substances that are absorbed and used
as nuirients by the body.

. What are the functions of digestive system?

. Ingestion or consumption of food substances.
it. Breaking them into small particles.
iii, Transport of small particles to different areas of the
digestive tract.
bv. Secration of necessary enzymes and other sub-
stances for digestion,
v. Digestion of the food particies,
vi. Absorption of the digestive products (nutrients).
vii. Removal of unwanied substances from the body.

. Mame the primary organs of digestive system or Gas-

trointestinal (Gl) tract.
i. Mouth

ii. Phanynx

iii. Esophagus

iv. Stomach

v. Small intestine

vi. Large intestine,

. Name the accessory organs of Gl tract.

i. Teeth
i Tongue
iil. Salivary glands
iv. Exocrine part of pancreas
v, Liver
vi. Galibladder.

5. Name different layers of Gl tract from outside to inside.

i. Serous coat

ii. Muscular coal
iii. Submucus coat
v, Mucus coat,

What are the nerves supplying Gl tract?
Gl tract is supplied by two types of nerve fibers:
I Intrinsic nerves:
a. Auerbach's or myenteric nerve plexus present in
the muscular layer
b. Meissner's plexus or submucus merve plexus
situated in betweesn the muscular and submucus
layers.
il. Extrinsic nerves:
a. Sympathetc nerve fibers
b. Parasympalhelic nerve fibers.

7. What are the functions of sympathetic nerve fibers

suppling Gl tract?

Sympathetic nerve fibers inhibit the movements and
decrease the secretions of Gl fract by secreting the
neurctransmitter noradrenaling. Sympathetic fibers also
cause constriction of sphinclers.
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What are the functions of parasympathetic nerve fibers
suppling Gl tract?

Parasympathetic nerve fibers accelerate movements and
secretions of Gl tract by secreling the neuratransmiller
acelylcholine,

What are the functions of mouth?
i, Mastication or chewing and mizing the food with saliva

ii. Appreciation of laste of the food
iii. Coordination with other organs like larynx, pharynx,

lips and tongue during speech

iv. Role in appearance of face along with jaws, lps and teeth
v, Role in facial expressions along with lips and cheeks
vi. Role in breathing when nasal breathing is inadequale.

Hame the major salivary glands in human beings.
i. Paratid glands
il. Submandibular or submaxillary glands
ili. Sublingual glands.
What are the properties of saliva?

Valurme 1000 to 1500 mliday

Reaction and pH . Slightly acidic with a pH of §.35 to 885
Specific gravity  : 1.002 to 1.012

Tondcity : Hypotonic to plasma

HName the organic substances present in saliva.
i. Salivary enzymes:
a, Amylase (plyalin), maltase, lingual lipase, lysozyme,
phosphatase, carbonic anhydrase and kallikrein.
it. Other organic subslances:
a. Proteins: Mucin and alburmin
b. Blood group anligens
¢. Free aming acids
d. Mon-protein nilrogenous substances: Unea, uric aced,
creatininge, xanihine and hypoxanthing.

Name the inorganic substances present in saliva.
Sodium, potassium, calcium, bicarbonates, bromide,
chloride, flucride and phosphate,

Enumerate the functions of saliva.
Saliva:
i. Prapares the food for swallowing
il. Helps in appreciation of laste
ili. Helps in the digestion of cooked starch
iv, Keeps the mouth clean and protects it from bacterial
growth
v. Helps in speech
vi. Excrelas cartain substances like heavy metals

vii, Helps in regulation of body tempearalure in animals but
not in humans
viii, Helps in regulation of water balance via thirst

mechanism.
Name the enzymes present In saliva and mention thelr
functions.
i. Salivary amylase: Converis slarch inle mallose
iil. Maltase: Converts mallose inlo glucose
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iil. Lingual lipase: Convers trigiycerides of milk fal into
fatty acids and diacyiglycerol.

What are the nerves supplying the salivary gland?
Salivary glands are supplied by parasympathetic and
sympathetic nerves.

Parasympathatic nerves o parolid gland: Arise from the
inferior salivatory nucleus and reach the parotid gland
by passing through glassopharyngeal nerve.

Parasympathetic nerves to submandibular and sublingual
glands: Arise from the superior salivatory nucleus and
reach the glands by passing through the facial nerve.

Sympathetic nerves o the salivary glands: Arise from lateral
horns of first and second thoracic segments in spinal
coerd and reach the glands through the postganglionic
fibers of superior cervical ganglion.

What are the effects of stimulation of parasympathetic

nerve fibers to salivary glands?

Vasodilatation and increase in secretion of watery saliva,

What are the effects of stimulation of sympathetic
nerve fibers to salivary glands?

Vasoconsiriction and decrease in secretion of saliva that is
thick and rich in Mucus.

How salivary secretion is regulated?

S\alwary secretion is regulated by refllex phenomenon in
which both conditioned and unconditioned reflexes ara
involved.

. Mame some conditions when hyposalivation occurs.

Temporary hyposalivation: Occurs in emotional conditions
like fear, faver and dehydration.
Permanent hyposalivation: Occurs in sialolithiasis,
congenital absence of salivary glands and Bell's palsy.
What is Bell's palay?
Bell’s palsy is the paralysis of facial nerve,
What is xerostomia?
Xerostomia is the dryness of the mouth due to hyposalivation
or absence of salivary secrelion (aplyalism).
Mame some conditions when hypersalivation occurs.
i. Decay of tooth or neoplasm of mouth or tengue
ii. Diseases of esophagus, stomach and intesting
iii. Meurcdogical disorders like cerabral palsy and mental
retardation
iv. Parkinsonism
v, Paychological and psychiatric conditions
vi. Mausea and vomiting,

- What iz drooling?

Drooling s the uncontrolied flow of saliva outside the moulh
due lo excess production of saliva and inability 1o retain it
within the mouth.

What is chorda tympani syndrome?
It is the condition characterized by sweating while eating.

What is Sjégren’s syndrome?
Sjogren’s syndrome i an autoimmune disorder
characterized by dryness of mouth due to lack of saliva.

Mame the parts of stomach.
i. Cardiac region
ii. Fundus
iii, Body or corpus
iv, Pyloric region.

. What is cardiac sphincter?

It is the circular muscle that surrounds and guards the
opening of esophagus inlo cardiac region (upper part) of
stormach. It opens only lowards stomach,
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What is pyloric sphincter?

It is the circular muscle that surrounds and gLI-HIdS- the
opening of pyloric canal (lower part) of stomach into
duodenum. |l opens only towards ducdanum

What are the gastric glands? Mention the types of gas-
tric glands.
Gastric glands are the exocrine glands of the stomach,
which secrele gastric juice.
Types of gasiric glands:
i. Fundic glands situated in the body and fundus
ii. Pyloric glands situated in pyleric part
iii. Cardiac glands situated in the cardiac region,
Mame the substances secreted by different cells of
gastric gland.,
i. Chief or pepsinogen cells: Enzymes pepsinogen,
rennin, lipase, gelatinase and urase
i. Panelal or oxyntic cells: Hydrochloric acid and infrinsic
factor of Castle
iii. Mucus neck cells: Mucin
iv. G cells: Gaslrin
v, Enterochromaffin (EC) or Kulchitsky celis: Seratonin
vi. Enterochromatfin-like (ECL) cells: Histamine.
What are the functions of stomach?
i. Mechanical functions: Storage function and formation
of ehyrme
il. Digestive function
iii. Pratective function
iv. Hemopodetic function
v, Excratory function.

What are the properties of gastric julce?

Volume 1200 mliday

Reactiocn and pH  : Highly acidic with a pH of 0.9
to 1.2

Specific gravity 1,002 1o 1.004,

What is the cause for the high acidy of gastric juice?
It is becausa of hydrochloric acid.
Name the organic substances present in gastric juice.
i. Enzymes: Pepsin, rennin, gastric lipase, gelalinase
and urase
ii. Other arganic substances: Mucus and ininnsic factor
of Castle.

‘What are the functions of gastric mucus?
Mucus:
i. Protects the stomach wall from irrtation or mechanical
imju
(18 F"ij'a:'yenls the digestive action of pepsin on the wall of
the stomach
iil. Protects the gastric mucosa from hydrochlonic acid of
gaslric juice.
Briefly explain the secretion of hydrochloric acid in
stomach.
Hydrochloric acid is formed in the canaliculus of the
parietal cells of the gastric glands. In the parietal cell.
carbon dioxide combines with water to form carbonic acid,
Carbonic acid dissociales into hydrogen and bicarbonate
ions immediately, Whole reaction is acceleraled by the
enzyme carbonic anhydrase. Bicarbonate ion ditfusas from
the cell to the exiracellular fluid in exchange for chionda
ions. Hydrogen and chloride icns mowve from the cell into
the canaliculus and combine to ferm hydrochloric acid.
What are the functions of gastric juice?
i. Digestion of proteins and lipids
il. Hematopoietic funclion: Intrinsic faclor helps in
enyihropaiesis
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jii. Brotective funclion: Mucus protects the wall of siomach
fram proleoiylic enzymes and hydrochloric acid

iv. Antibacterial action: Hydrochlanc acid destroys the
microorganisms entering the gastrointestinal tract
through diet

v. Activator functlion: Hydrochloric acid aclivates
papsinogen inte pepsin, It also provides acid medium
for actions of hormones

349. Mame the enzymes present in gastric juice and men-
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tion their functions.

i. Pepsin: Converts proteins inlo protecses, peplonses
and polypeptides. |l also causes curdling and digestion
of milk (casein

il. Gastrclipase: Converts triglycenides of butter inlo fatty
acids and glycerides
iii. Gastric amylase: Converts starch inte dextrin and
mallase (negligible action)
iv. Rennin: Curdies milk {present only in animals)
How is pepsinogen converted into pepsin?
Pepsinogen is converled into pepsin by acid medium
provided by hydrochloric acid.
What is rennin?
Rennin is a milk curdiing enzyme present in animals,
What is Devenport theory?
According to Davenport theory, hydrochlonic acid secralion
is an active process thal takes place in the canaliculi of
parietal cells in gastric glands.,
MName the factors regulating the secretion of hydro-
chloric acid in stomach.
Gastrin, histamine and vagal stimulation increase the
sacrelion of hydrochloric acid. Secrelin, gasiric inhibitory
polypeptide and peptide Y'Y inhibil the acid secreticn.
Briefly explain Paviov pouch, What is its use?
It iz @ small pant of stomach thal is incompletely separated
from the main portion and made into a bag like pouch.
Russian scientist Paviov devised it. This pouch is fully
inmervated with both sympathetic and parasympathetic
nerve supply intact,
Paviov pouch is useful to study the hormonal and
nervous regulaltion of gasinc juice.

. What is Heidenhain pouch? What is its use?

It is @ modified Pavlov's pouch without parasympathetic
nanve supply. Its bleod vessels are intact. Il has only sym-
pathetic nerve supply.
Heidenhain pouch is useful 1o study the hormonal
regulation of gasiric secretion.
What is Bickel pouch? What is its use?
It ks @ modified Paviov's pouch. It is tolally denervated.
Bickel pouch is useful 1o study the hormanal regulation
of gastric secretion.
What is Farrel and vy pouch? What is its use?
It is modified Paviov pouch. The pouch is complately
separated from the main porlion of the stomach and
transplanted in subcutaneous tissue of abdominal wall. It
is totally danervated.
Farrel and vy is uselul to study the hormanal regulation
of gastric secrelion.

. What is sham feeding? What is its use?

Sham feeding means lalse leading, i1.e. the animal eals the
focd but the food does not reach the stomach. This is done
by culling the esophagus iransversely and the cul ends are
brought cut by making a hole in the neck. So, when the
animal swallows the food, it comes oul,
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Sham feeding is useful 1o demaonstiate the uncondilioned
reflex during cephalic phase of gastric secretion.
MName the phases of gastric secretion.
i. Cephalic phase
ii. Gasiric phase
fii. Intestinal phasa,
What is cephalic phase of gastric secretion?
Cephalic phase of gastric secretion is the secretion
of gastric juice by the stimuli arising from head region
(cephalus) such as sight, smell or thought of food or the
presence of foed in the mouth.
What are the reflex actions of cephalic phase of gastric
secretion’?

i. Unconditioned reflex: The inborn reflex when food is
placed in the mouth, salivary secretion is induced.
Simultanecusly. gastric secrelion also ocours.

il. Conditioned reflex; Il is the reflex response acquired by
previous axpenance. Presence of food in the mouth is
not necessary to elicit this reflex. Sight, smell, hearing
or thought of food, which induce salivary secretion
induce gastrc secretion also,

. What is appetite juice?

Gastric juice secreted during cephalic phase is called
appelile julce.

. What are the experimental evidences to prove cephalic

phase of gastric secretion?

Unconditioned reflex: Proved by sham feeding with Pavioy
pouch

Conditioned reflex: Proved by Paviov pouch and bell dog
experiment.

What is gastric phase of gastric secretion.

Gasltric phase of gasiric secretion is the secretion of gasinc
juice when focd enters the slomach.

What are the mechanisms involved in gastric phase of
gastric secretion,
Mervous control: Oparated through local myenteric reflex
and vagovagal reflex.
Hormeonal control: Operated through secretion of gastrin,
What ig local myenteric reflex?
It is the reflex elicited by stimulation of myenteric nerve
plexus in stomach wall, After entering stomach, the food
paricles stimulate the local nerve plexus present in the wall
of the stomach. These nerve fibers releasse acelylcholine,
which stimulates gasiric glands lo secrete a large quantity
of gastric juice. Acelylcholine also stimulates G cells o
secrete gasirin,
What is vagovagal reflex? Why is it called vagovagal
reflax.
Vagovagal reflex is the reflex inwhich entrance of bolus into
the slomach causes secretlion of gastric juice. It involves
both afferent and efferant vagal fibers. Since, both affarent
and efferent impulses pass through vagus, this reflex is
called vagovagal reflex.
What is gastrin? What is its action?
Gasirin is the G.l harmone secreted by the G cells present
in pylorc glands of stomach. It is also secreted in mucosa of
upper small intestine and islets of Langerhans in pancreas
{of fetus),

Gastrin stimulates secretion of pepsinogen and
hydrechione acid by gastic glands.
What are the experimental evidences to prove gastric

phase of gastric secretion?
Mervous mechanism: Proved by Paviov pouch,
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Hermenal mechanism: Proved by Heidenhain pouch,
Bickel pouch and Farrel and ivy pouch.

Briefly explain intestinal phase of gastric secretion,
When chyme enters the intestine, inilially, the gasiric
secrelion increases but later it stops. Inlestinal phase of
gasftric secretion s regulated by nervous and hormonal
control.

What are the mechanisms involved in intestinal phase
of gastric secretion,

Initial stage of intestinal phase: Initial secretion of gastric
secrelion due to gastrin.

Lalter stage of intestinal phase: Inhibition of gastric
secrelion in later phase is due to enterogastric reflex and
Gl hormones like secretin, cholecyslokinin, gasinc inhibitory
polypeplide (GIP), vasoactive intestinal polypeplide (VIP),
polypeptide ¥Y and somatostatin.

. What iz enterogastric reflex?

Il is the reflex which inhibits the gastric secretion and
motilily due to the distention of intestinal mucesa by chyme
or chemical or osmolic irmitation of intestinal mucosa by
chemical substances in the chyme. It is mediated by
myenlenc nerve (Auerbach) plexus and vagus.

What are the effects of alcohol and caffeine on gastric
secretion?

Alcohol and cafieine stimulate gastric secrelion.

. What are the experimental evidences to prove intesti-

nal phase of gastric secretion?

Intestingl phase s proved by Bickel pouch and Farrel and
by pouch.

How is gastric juice collected in human beings?

By using Ryle's tube.

. How is gastric juice collected in human beings?

By using Ryle's tube.

What is gastric analysis? What are its uses?

Gastric analysis is analysis of gastric juice, It is done for
diagnosis of peptic ulcer and ofher disorders of stamach.

. What are the methods of gastric analysis?

i. Measurement of peptic activity.
ii. Measurerment of gastric acidity: Total acid, free acid
{hydrochions aced) and combined acid.

. What is fractional test meal (FTM)7?

It is gne of the methods of gastric analysis. Afler overnight

fasting, a sample of gasiric juice i3 collected. Then a test

meal is given and the samples of gastric juice are collectad
al the interval of 15 minules for aboul 2% hours. Al the
samples are analyzed for peplic activity and gastric acidity.

What is gastritis? What are its types?

Inflammation of gasiric mucosa is called gastritis. It may

be acute or chronic.

Acute gastritis: It is characterized by inflammation of
superficial layers of mucus membrane and infiltration
with leukocytes, mostly neutraphils.

Chranic gastritis: Il invelves inflammaltion of even the
deeper layers and infillration with more lymphocytes.
It resuits in the atrophy of the gastric mucosa, with loss
of chief cells and parietal cells of glands. Theralare, the
secretlion of gastric juice decraaseas,

List the causes of gastritis.

i. Infection with bacterium Helicobacter pylan
ii. Excess consumplion of alcohal
iii. Excess administration of Aspirin and other non-
stercidal anti-inllammatory drugs (NSAIDs)
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iv. Trauma by nasogasinc lubes
v. Repeated exposure o radiation (rare)
vi. Auloimmune diseases

What is gastric atrophy? What are its causas?
Itis the cendition inwhich the musclas of the stomach shrink
and become weak, It is caused by chronic gastritis called
chranic atrophic gastritis. It is also caused aulgimmune
gastrilis,
What is peptic ulcer? What are its causes?
Paptic ulcer is the injury or damage of gastrointestinal mu-
cosa. Causes for peplic ulcer:
i. Increased peplic activity in gasinic juice
ii. Hyperacidity of gasiric juice
iii. Rreduced alkalinity of duodenal content
. Decreased mucin contant in gasiric juica or decreased
pratective activity in stomach or duedenum
v. Constant physical or emotional siress
Wi, Food with axcess spices
vii, Smoking
wiil. Long term use of nonsteroidal anti-inflammatory drugs
like aspirin, ibuprofen, and naproxen
i, Chronic inflammation due to Helcobacter pylor,
What is Zollinger-Ellisan syndrome?

It is the condition characlerized by secretion of excess
hydrochloric acd in slomach.

Why pancreas is called a dual srgan?
Pancreas is called a dual grgan because it has two
funclions, namely endocrine funclion and exocrine function,

What are the basic structures of exocrine part of pan-
creas’y

Alveali or acini are the basic structures of exocrine part of
pancreas.

Hame the pancreatic duct. How does it open into the
intestine?

Pancreatic duct is called Wirsung's duct. It joins the
common bile duct and forms ampulla of Valer that opens
inte the duodenum.

What are the properties of pancreatic juice?

Valume 2S00 to B00 mliday
Reaction and pH : Highly alkaline with apH of 8t 8.3
Specific gravity $1.010 te 1.018.

What is the cause for high alkalinity of pancreatic
juica?
Presence of large quantity of bicarbonate (110 to 150
mEgiL) is responsible for the high alkalinity of pancreatic
Juice,
Name the enzymes present in pancreatic juice.
i. Proleglytic enzymes: Trypsin, chymolrypsin, car-
boxypeplidases, nuclease, elastase and collagenase
ii. Lipalylic enzymes: Pancrealic lipase, cholesterol ester
hydrolase, phospholipases A and B, colipase and bile
salt-activated lipase
iii. Amylolytic enzyme: Pancreatic amylase.
What are the functions of pancreatic juice?
i. Digestive functions: Digestion of proteins, lipids and
carbohydrates
ii. Meutratizing action: Meutralization of acidity of chyme
in nlestine.
How is trypsinogen converted into trypsin?
Trypsinogan is convertad into active trypsin by the
anzyme enlerckinase. Onca formed trypsin also converls
trypsanegen into trypsin by means of autocatakytic action,
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What are the actions of trypsin?

i, Digestion of proteins: I converls proteins into
prolecses and polypeplides

ii. Curdling of milk: It converls caseinogens in the milk
into casein

iil, Acceleration of blood clotling

iv. Activation of other enzymes of pancreatic juice: It
converts chymolfypsinegen into chymotrypsin and
procarboxypeptidases into carboxypeplidases,

B4, What is endopeptidase? Which is the powerful endo-
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peptidase?

Endopeptidase is the enzyme thal breaks the inlerior
bonds of protein molecules and converis prolein inlo

proteoses and polypeptides. Trypsin is the most powerful
endopeplidase.

What are the actions of chymotrypsin?

Chymolrypsin:

i. Hydrolyses the proteing into polypeplides
ii. Degests milk.

What is the action of carboxypeptidasa?
Carboxypeplidase converls polypeplides into amino acids.
What is the importance of pancreatic lipase?
Pancrealic lipase is the strongest lipalyic enzyme in the
gastrointestinal tracl. 80% of the fal is digested by this
enzyme, Absence of pancreatic Bpase leads to steatorrhea.
What is bile salt-activated lipase? What is its action?
Bile salt-activated lipase is the lipolytic enzyme activated
by Bbile sall. It is also called carboxyl ester lipase or
cholesterol esterase. It hydrolyses a variety of lipids such
as phospholipigs, cholestercl esters and triglycendes.
How neutralizing action of pancreatic juice is per-
formed? What is its significance?

When acid chymse enlers intestine from slomach, pancreatic
juice is released into intestine. Presence of large guantity
of bicarbonate ions makes the pancreatic juice highly
alkaling. This alkaline pancreatic julce neutralizes acidily
of chyme in the intestine.

Meutralizing action of pancreatic juice because protects
the intesting from destructive action of acid in the chyma.
Name the phases of pancreatic secretion.

i, Cephalic phase

il. Gaslric phase

iit. Imestinal phasa.
Mame the hormones, which increase the secretion of
pancreatic juice.
Gastrin, secrelin and cholecystokinin.
What is the effect of secretin on pancreatic juice?
Secretin causes secrelion of watery juice which is rich in
bicarbonate ions. Volume of pancreatic juice is large.
What is the effect of cholecystokinin on pancreatic
julea?

Cholecystokinin causes secretion of pancrealic juice which
is meh in enzymes. Velume of juice is low,

. Hew iz pancreatic juice collected in human beings?

By using a muitlumean tuba.

What is steatorrhea?

Steatorrhea is the condition in which large quantity of
undigested fal is excréted in feces. It is due to the lack of
pancrealic lipase.

What is pancreatitis? What are its types?
Inflammation of pancreéatic acini is called pancreatitis. I
may be acule or chronic.
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Acube pancrealilis: It is more severe and It octurs due to
heavy alcohol intake or gallsiones.

Chrenic pancreatitis: 1| develops due 1o repealad acute
inflammation or chronic damage of pancreas.

What are hepatocytes? Explain the arrangement of

hepatocytes.

Hepalocyles are liver cells arranged in columns, which form

the hepatic plates. Each plate is made up of 2 columns of

hepatocyles.

. What is bile canaliculus?

Space between two columns of hepatocytes is called bile
canaliculus,

Explain the flow of bile.

Bile is secreted by liver cells and emptied into bile
canaliculus. From canaliculus, bila enters the tributary
of bile duct. Tributaries of bile duct from canaliculi of
neghboring lobules unite to form small bile ducts. These
small bile ducts join together and finally form left and right
hepatic ducts, which emerge out of liver,

What iz biliary system or extrahepatic biliary appa-
ratus? How is it formed?

Bilary system or extrahepatic biliary apparatus is formed by
gallbladder and exirahepalic bile ducls (bile ducts oulside
the livar). Right and left hepatic bile ducts which come oul
of liver join Lo farm common hepatic duct. IL urmtas with the
cystic duct from galloladder to form common bile duct. All
these ducls hawve similar struclures,

Commaon bile duct unites with pancreatic duct to form
the common hepalopancrealic duct or ampulla of Vater,
which opens into the ducdenum,

What is sphincter of Oddi? What is its function?
Sphincter of Oddi is the sphincter present at the lower
parl of common bile duct, before il joins the pancreatic
duct. This sphincler is farmed by smooth muscle fibers
of common bile duct, It is normally kept closed. So, bile
secraled from liver enters gallibladder and it is stored tharea.
Upon appropriate stimulation, the sphincter of Oddi opens
and allows flow of bile from galibladder inlo the intesting.
What are portal triads or portal canals in liver? What
are the vessels present in each portal triad?
Portal triad or canals are the canals surrounding each
hepatic lobule. The triads are lined by perivascular fibrows
capsube,
Each portal triad consists of three vessels:
i. Abranch of hepalic artery,
ii. Abranch of hepatic portal vein,
ini. Atribulary of bile duct.
What are the sources of blood supply to liver?
Liver has dual blood supply i.e., it receives blood from two
SOUTCES.
i, Hepatic artery: Arises direcily from acria and supply
oxygenaled blood to liver
ii. Hepatic portal vein: Formed by superior mésanteric
vein and splenic vein. It supplies deoxygenated biood
fram stomach, intesline, spleen and pancreas.
What is the importance of deoxygenated blaod flowing
through hepatic portal vein?
Decxygenated blood flowing through hepatic portal vein
contains large amount of monosaccharides and aming
acids. Il also contains bile salts, bilirubin, urobilinogen and GI
hormanes. However, oxygen content is less in ponal blood.
What is bila?
Bile is a golden yellow or greenish fluid produced by liver,



106. How is bile stored?
Maost of the bile secreled by liver is stored in gallbladder.
Iis released from gallbladder into intesling whenaver it is
recquined.

107. What aré the changes that oceur in bile when It is
stored in gallbladder?
When bile is stored in gallbladder, it undergoes many
changes both in qualily and quantity such as;

i. Violume is decreased becausa of absorption of a large
amount of water and elecirolytes (except calcium and
patassium)

li. Conceniration of bile salts, bile pigments, cholesteral,
fatty acids and lecithin is increased because of
absorplion of waler and electrolytes

iii. The pH is decreased slightly

iv. Specific gravity is mcreased

¥. Mucin is added 1o bile

108. What are the properties of bile?
Volurna 1 1200 mLfday
Reaction and pH : Alkaling with pH of 8 to 8.6
Specific grawty P 1.010 te 1001,

MName the organic substances present in bile.
i. Bile salts

il. Bile pigmeants

ii. Cholesterol

iv. Fatty acids

. Lecithin

vi. Mucin.
What are the bile salts?
Bile sakls are the sodium and polassium salls of primary
bile acids which are conjugated with glycing of taurine, Bile
acids are chelic acid and chenodeoxycholic acid.

Name the bile acids?
EBile acids are cholic acid and chenodeoxycholic acid.

Explain briefly the formation of bile salls.

Primary bile acids, cholic acid and chenodeoxycholic
acids are formed in liver and enter the intestine. Due to the
baciertal aclion in intestine, cholic acid is converied into
deoxycholic acid and chenodeoxycholic acid is converied
into thocholic acid.

Deoxycholic acid and lithocholic acid are called
secondary bile acids. Mow, thase two acids fram inlesting
enter the hiver through enterohepatic circulation. In liver, the
secondary bile ac:ds are conjugaled with glycine and taunine
forming glycochalic acid and taurocholic acid. These two
conjugated bile acids combine with sodium or polassium
sall to form bile salls.

Name the functions of bile salts.
i. Emulsification of fat
. Absorption of fals
i, Cheleretic action
. Cholagogue action
v. Laxative action
vi. Prevention of galistone farmation.
What are the bile pigments?
Bile pigments are bilirubin and biliverdin and these
pigments ara the excretory praducts of bile,

How are the bile pigments formed?

When senile red blood cells are destroyed in the reti-
culoendothelial system, hemoglobin is released. It is
broken into glabin and heme. Heme is split into iron and
the pigment biliverdin. Biliverdin is reduced to bilirubin,
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116. Explain briefly the circulation of bile pigments. i

Bilirubin formed in reticuloendothelial system is rel@ased
into blood. 11 is called free bilirubin, Through blood it rea-
ches the livar. Thera, the free bilirubin is conjugated by
glecurcnic acid to form conjugated bilirubin, Conjugated
bilirubin is excreted throwgh bile imlo the intestine,

From intestine, 50% of conjugated bilirubin enters the
liver via enterchepatic circulation and excreted through
bile. Remaining 50% of conjugated bilibin is converted
into wrobilinogen. Urobilinogean is excreted through uring as.
urobilin and through feces as stercobilinogen.

What is enterohepatic circulation?
Flow of blood from intestine to liver through portal vein
is known as enterohepalic circulation. Bile salls and bile
pigmenls are transponied threugh enterchepatic circulation.
Mame the functions of bile.
I Digestive function
ii. Absorptive function
iii. Excretory function
iv. Laxative action
v. Anliseplic action
wvi. Chaleretic action
vii. Maintenance of pH in Gl tract
vil, Prevention of galistone formation
ix. Lubrication funclion
%. Cholagogue action,
Mame the functions of liver.
. Starage function
Synthetic function
Secretion of bile
hetabolic function
Excrefory funclion
wi. Heal production
vii. Hemopaoialic funclion
will, Hemaglytic funclion
ix. Inactivation of hormones and dregs
%. Defensive and detoxification functions.,
What are the functions of gallbladder?
i, Storage of bile
ii. Concentration of bila
iii, Reduction of pH of bile
iv. Secration of mucin
v. Maintenance of pressure in biliary system.

121. What are the differences between liver bile and gall-
bladder bile?
i. Liver bile is dilute and gallbladder is concenirated

il. The pH of liver bile (8 to 8.6) is more than the pH in
galitladder bile (7 to 7.5)

iii. Concentration of bile salls, bile pigments, cholestersl,
fatty acids and lecithin is less in liver bile and mare in
gallbladder bile

v, Mucin is absent in liver bile and present in gallbladder
bile

v. Sodium, chloride, and bicarbonate are more in liver
bile than in gallbladder bile

vi, Calcium and polassium are less in liver bile than in
galibladder bile.

122, What is jaundice or icterus?
Jaundice or icterus is the yellow pigmentation of the skin,
mucous mambrane and deeper tissuas dua 1o increased
bilirubin content in blood.

123. What is the normal bilirubin content in blood and at
what level jaundice ocours?
Mormal bilirubin content in blood is 0.5 to 1.5 mg%. When
it exceeds 2 mg% jaundica ooours,
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124. What are direct and indirect bilirubin?
Diresct bilrubin is the conjugated bilinubin, It is water scluble,
Indireel bilirubin is the unconjugated bilirsbin. It is fat
sofuble and transported in bloed by albumin,
125, What are the commaon causes of jaundice?
i. Excessive destruction of red blood celis
i, Liver damage
ji. Obstruction of bile ducl
126, What are the types of jaundice?
Jaundice is classified into 3 types depending wpon the
CAUSES,
i. Prehapatic or hemolylic jaundice : Caused by axcess
desiruciion of red blood cells
ii. Hepatic or hepatocellular jaundice : Caused by
damage of hepatc cells
Hi. Posthepatic or obstructive jaundice : Caused by
abstruction of bile duct.
127. What are the causes for prehepatic jaundice?
b Liver failure
ii. Renal disorder
i. Hypersplenism
Burns
Infections like malaria
Hemoglobin abnormalities like sickle cell anemia or
thalassemia
vii. Drugs or chemical substances causing red cell
destruction
128. What are the causes for hepatic jaundice?
i. Infection (infective jaundice) by vires resulling in
hepatts (viral hepalitis)
ii. Alcoholic hepatitis
iii. Cirrhosis of liver
iv. Exposure to loxic malerials.
129, What are the causes for posthepatic jaundice?
i, Gallsiones
ii. Cancer of biliary system or pancreas.
130. What is hepatitis?
Hapattis 15 the inflammation of liver characterized by
swelling and inadequate funclioning of liver. Hepaltitis may
be acute or chrenic. In severe conditions, it may lead to
liver failure and death.

131. What is viral hepatitis?
Viral hepatitis is the type of hepatilis caused by viruses_ Itis
caused by two types of viruses, hepatitis A and B,
Hepalilis caused by hepatitis B virus is more common
and considerad more serious because it may lead lo
cirrnosis and cancer of liver.
132, What is cirrhosgis of liver?
Cirrhosis of liver is the inflammatien and damage of
parenchyma of liver, It resulls in degeneration of hepalic
cells and dysiunction of liver.
133. What is cholelithlasis?
Formation of gallstone is called cholelithiasis.
134. How is gallstone formed?
Gallstone 15 formed by the precipilation of cholestaral,
Cholesterol in gallbladder bile combinges wailh bile salls and
lecithin. Now, choleslerol becomes soluble in water and
it is precipitated forming crystals. To these crystals, bile
pigments and calcium ions get altached forming gallstones.
135. What are the causes for gallstone formation?
i. Reduction in bile salls andlor becithin
ii. Excess of cholesterol
iil. Disturbed cholesterol metlabolism
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v, Excess of calcium ions due 1o increased concantration
of bile
v, Damage or infaction of gatibladder epithelium
vi, Obstruction of bile fliow from the gallbladder.
136. What are parts of small intestine?
Small inlesting consists of thrae parls:
i. Prosimal par : Dusdenum
il, Middle part : Jejunum
iii. Distal par : lleum,
137, What are crypts of Lieberkuhn?
Crypis of Lieberkuhn are the intestinal glands.
138. What are the cells present in the intestinal glands?
i. Colummnar epithehal cells called enteroctyes, which
secrete enzymes
ii. Argentaffin or enterochromaffin cells which secrete
intrinsic factor of Castle
iii. Goblet cells which secrete mucus
iv. Paneth cells which secrete defensing (cylokines).
138. What are Brunner's glands?
Brunner's glands are the mucus glands present in the fiest
part of dusdenum,
140. What is succus entericus?
Digestive juice secreted by small intestine is called succus
entericus or small intestinal julce.
141. What are the properties of succus entericus?
olume 1 1800 mLiday
Reaction and pH | Alkaling with a pH of 8.3

142. Mention the composition of succus entericus.
Succus entericus conlains waler, organic and inorganic
substances
l. Organic subslances are enzymes, mucus. intrinsic
facior and defensing
ii. Inorganic substances are sodium, calcium, polassiem,
bicarbonate, chloride, phosphate and sulfale,

143. What are the enzymes present in succus entericus?
i. Proteclytic enzymes: Peptidases, namely amino pepli-
dase, dipeptidase and tnpeplidasa
il. Lypolytic enzyme: Intestinal lipagse
iii. Amylolytic enzymes: Sucrase, maliase, laclase,
dexftrinase, rehalase
iv. Enterokinase.

144, What are the functions of suceus entericus?
i, Digestive function by enzymes
ii. Protecctive funclion by mucus
iil. Activator funclion by enterokinase
iv. Hemopoletic function by intrinsic factor
v. Hydrolytic function by water,
145. What are the functions of small intestine?
i. Mechanical function
i, Secretory funclion
iii. Hormanal function
iv, Digestive funclion
v, Activator function
vi. Hamopaialic function
vil, Hydrolylic function
viii. Absorptive funclion.
146. How is succus entericus collected?
Succus entericus is collecled by using multilumen tube.

147, What is malabsorplion? What are the effects of mal-
absorption?
Malabsorption is the failure to absorb nutrients such as
protens, carbohydratas, fats and vitamins, Malabsorplion
affects growih and development of the body.
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What is malabsorption syndrome? What are the causes 159, What is the significance of dietary fiber? :
Diet with high-dietary fiber has the following heafth benefits: |

for it?

Malabsarption syndrome is the condilion characterized by

the failure of digestion and absorption in small inlestine.
It iz caused by Crohn's disease, tropical sprua,

stealorrhea and celiac disease,

What is Crohn's disease or enteritis?

Crohn's disease is an inflammalory bowel disease
(IBD) characterized by inflammalion of small intestine.
Inflammation causes malabsorpion and diarrhea.

What is tropical sprue?
It is a malabsorption syndrome, affecting the residents of or
the visitors o ropical areas where the disease is epidemic.

What is celiac disease?

Cefiac disease is an autcimmune disorder characterized
_b'f the damage of mucosa and alrophy of villi in small
intestine, resulting in impaired digestion and absorption. It
15 also known as glulen-sensitive enteropathy, celiac sprue
and non-lropical sprue.

What are the parts of large intestine or colon?
i. Cecum with appendix,
il. Ascending colon.
ii. Transverse colon,
iv. Descending colon,
v. Sigmeid colen or pelvic colon.
vi. Rectum.
wil. Anal canal.

What are the properties of large intestinal juice?
Large intestinal juice is a watery fiuid and highly alkalina
wilh the pH of 8.0,

What is the composition of large intestinal jules?

Large intestinal juice contains waler and solids. Solids are

organic and inorganic subslances.

Crganic substances: Albumin, globulin, mucin, urea and
dabris of epithelial cells,

Inorganic substances: Sodium, calcium, potassium,
bicarbonate, chioride, phosphate and sulfate,

What are the functions of large intestinal juice?
i. Meutralization of acids
i, Lubrication activity.

What are the functions of large intestina?

i. Absorplive function: Absorption of waler, electrolyles,
glucose, alcohal and drugs like anesthelic agents,
sedatives and stergids

il. Formation of feces

iii. Excretory function: Excrelion of mercury, lead, bismuth

and arsenic

iv. Secretory function: Secretion of mucin, chloride and
bicarbonate

v. Synihetic funclion: Synihesis of folic acid, vitamin B12
and vitamin i,

What is dietary fiber or roughage?

Diatary fiber or rosghage is a group of food particles which
pass through stomach and small intesting without being
digested and reach the large intestine unchanged. Cther
nutritive substances of food are digested and absorbed
bafore reaching large intesting.

What is the eharacteristic feature of dietary fiber?
Characteristic fealure of dietary fiber is that it is not
hydralyzed by digestive enzymes. So, it escapes digestion
in small intestine and passes to large intestine. It provides
subsirate for microflora of large inlestine and increases tha
baclenal mass.

:

i. Dietary fiber delays emplying of stomach and givas the
person a sense of fullness of stomach, Also, diet with
high-fiber content tends 1o be low in enargy and it may
be useful in reducing the body weighl.

. It contains substances such as antioxidanls and other
useful substances.

ili. Intake of high-dietary fiber food may reduce quantity
some disease-producing food substances or such food
subslances may be complelely excluded in dief.

iv. Some components of dietary fiber also reduce blood
cholesterol level and thereby decrease the nsk for
caronary heart diseaseé and gallstones.

v, Digtary fiber is useful for trealing or o prevent
constipation and bowel syndrome.

wi. Itis also usefud in reatment of some disorders such as
diabetics, cancer, ulcer. elc.

Dietary fiber increases the formation of bulk and soft
feces and eases defecation.

160. What is diarrhea?

Diarrhea is the frequent and profuse discharge of
intastinal contents in loose and fMuid form. It occurs due
to the increased movement of intesting, It may be acule
or chronic,

161. What are the causes of diarrhea?

i. Dietary abuse: Intake of conlaminaled food or water,
ar very spicy food

ii. Food intolerance: Indigeston of food substances such
as lactose

iii. Infections by bacteria ar viruses

w. Reaction to medicings such as anlibiotics,
antihypertensive drugs, antacids containing
magresium and lagatives,

v, Intestinal disorders such as inflammation, irritable
bowel syndrome and abnormal maotility.

162. What is constipation?

Failure of vouding of feces which produces discomiort is
known as conslipation,

163. What are the causes of constipation?

i. Dietary causes such as lack of iber or waler

. Irregular bowel habils

i, Spasm of sigmaid colon

iv. Many types of diseases

W Megacolon

vi, Drugs such as diuretics, pain relievers (narcotics),
antihypartensive drugs (calcium channel blackars),
antiparkinsonian drugs, anlidepressants and
anticenvulsants.

164. What iz megacolon or Hirschsprung's disease? What

is its cause?

Megacolon is the condition characterized by distension and
hypertrophy of colon, asseciated with constipation.
Megacolon is caused by:

i. Dysfunction of myenteric plexus in colon due o absencs
of damage of ganglionic cells in myeantefic plexus,

il. Inflammatory bowel disease or bacterial infection of
colon causes megacolon which is associated with
amebic dysentery. Such lype of megacolon is called
loxic megacolon.

165. What is appendicitis? What is its cause?

Appendicitis is the inflammation of appandix. It may occur
due o infection due o bacteria or viruses and blockage of
conneclion betweean appendix and large intestine by laces,
foreign body or lumor.
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4166. Define mastication or chewing.
Culting the food substances into small particles and
grinding them into a soft bolus is known mastication or
chawing.
167. What are the significances of mastication?
i. Breakdown of foodsiuffs inlo smaller paricles
ii. Mixing of saliva wilh food substances
iii. Lubrication and moistening of dry food by saliva so
ihai, the bolus can be easily swallowed
. Appreciation of taste of the food.

168. Name the muscles of mastication?
i. Masseter muscle
i, Temporal muscle
iii, Plerygoid muscle
iv. Buccinator muscle.

168. What is deglutition?
Swallowing of food is known ag deglutition. It is the pro-
cess, by which the masticated food moves from mouth into
stomach via pharynx and esophagus,

170. What are the stages of deglutition?
i. Oral stage : Entrance of food into phanynx from mouth.
ii. Pharyngeal stage : Entrance of food inlo esophagus
from pharymnx.
ili. Espphageal stage : Entrance of food inlo stomach
from esocphagus.
171. What is the nature of different stages of deglutition?
Oral stage of deglutition is a voluntary process. Pharyngeal
and esophageal siages are involuntary processes.

172. What are the possible passages for bolus from phar-
ynx?
From phanynx, the bolus can enfer inlo four paths;
i. Backward into mouth
i, Upward inlo nasopharynx
i, Forward into larynx
iv. Downward into esophagus.

173. Explain in brief how the entrance of balus through dif-
ferent passages other than esophagus is prevented.,

i. Return of bolus back into the mouth is prevented by
the position of tongue against the roof of the mouth
and the high inlraaral pressure

i. Movement of bolus into nasopharynx is prevented by

elevation of soft palate
ini. Movement of bolus into the larynx is prevented by:
a. Approximation of vocal cords
b. Forward and upward movement of larynx
¢. Backward movemant of epiglottis to close the lanmx
causing deglutition apnea.

174. What is deglutition apnea or swallowing apnea?
Deglutition apnea or swaliowing apnea is the temporary
arrest of breathing during pharyngeal stage of deglutition.

175. What is the significance of deglutition apnea?
Deglutition apnea prevents enlrance of bolus inlo larymnx
during swallowing.

176. What are the movements of esophagus during deg-
lutition?
Movements of esophagus dufing deglutition are the primary
and secondary peristallic conlractions. Sometimes teriiary
conlraclion may also accur.

177. Define peristalsis.

Penstalsis 15 Ine wave of contraction followed by wave of
relaxaton thal travels in aboral direction,

178. What Is the significance of paristalsis?

By peristalsis, the contenis are propelled along the
gastraintestinal ract,

179. Trace the pathway for deglutition reflex,

Receplors: Present in Ihe pharyax

Afferent fibers: Fibers of glossopharyngeal nana

Centar: In medulla oblongata

Efferent fibers: Fibars of glossopharyngeal and vagus
NENes,

Glassopharyngeal nerve: Concerned with pharyngeal
stage of deglutition

Vagus nerve: Concerned with esophageal stage of
degiutition

Effectors: Muscles of pharynx and esophagus.

180. What is gag or pharyngeal reflex? What Is its signifi-

cance in babies?
Gag reflex or pharyngeal reflex 1s the elevation of soft
palate and retching (strong involuntary effor to vomil) or
gagging (opening of mouth), It is initated by louch of a
wisp of cotton or any other object at roaf of mouth, back of
tomngua, uvula, tonsils or back of throal.

Gag reflex is very aclive in babies below & months.
Forcelul gag makes the baby to vemit. Thus, in babies. the
gag reflex prevents swallowing of hard and solid food and
its entry into respiratory passage.

181. What is choking? How it is prevented naturally?
Choking is the inabilily to breathe due to obstruction or
compression of respiratory passage. Il may happen
sometimes when food parlicles enter larynx from mouth
during swallowing.

It is prevented by gag reflex. Gag reflex is a normal
protective reflex and prevents choking by thrusting the
objects from threal lowards opened mouth.

182. What is dysphagia? What are its causes?
Dwysphagia means difficulty in swallowing,
Causes:

i. Mechanical obstruction of esophagus
ii. Decreased movement of esophagus
fil. Muscular disorders.

183. What is esophageal achalasia or achalasia cardia?
What is it due to?
Itiz a neuromuscular disease charactenzed by accumulation
of food in esophagus preventing normal swallowing, It is
due the failure of lower esophageal (cardiac) sphincter 1o
relax during swallowing.,

184. What Is gastroesophageal reflux disease (GERD)?
What is it due to?

GERD is a disorder characterized by regurgitation of acidic
gastric content into esophagus. It is due to the weakness
or incompetenca of cardiac sphincier,

185. What is trachecesophageal fistula?
Tracheoesophageal fistula or TE fistula or TEF iz a
congenital defect characterized by abnormal conneclion
between lrachea and esephagus. Air can pass through the
fistula and enter gastrointestinal tract resulting in distensicn
of intestine. Also, liquids laken by the baby may enler lungs
causing pneumaonia and breathing problems.,

186. What is esophageal atresia?

Esophageal atresia is anolher congenital defact in which
the esophagus is shortened and closed off forming a blind
pouch al any level along its lenglh. As it develops mostly
along with rachecesophageal fistula, one or more fislulae
may ba formed belween the defected esophagus and
trachea resulling in feeding and swallowing difficulties,



Whan the baby tries to swallow thare is regurgiation
because of the blind pouch of esophagus leading to choking.
Entry of mucus and saliva into trachea causes breathing
difficulty and pneumania.
187. What are the types of movements of stomach?
i. Hunger contraclions
ii. Receplive relaxation
iii, Peristalsis when the stomach |s filled with food.
188. What are hunger contractions?
Hunger conlractions are movements of empty stamach.
185, What is receptive relaxation?
Receptive relaxation is the relaxation of the upper part of the
stomach when bolus enters the siomach from esophagus,
130. What is digestive peristalsis?
Digestive peristalsis is the peristallic contraciion that starts
from lower part of body of stomach and passes through
pylorus till pyloric sphincter. It is called digestive perisialsis
because it is responsible for the grinding of food particles
and mixing them with gastric juice for digestive aclivities.
191. What are the factors influencing emptying of stomach?
i. Wolume of gastric content
ii. Consistency of gasiric content
ili, Chemical composition of gastric content
iv. pH of gastric comntent
v. Osmalar concentration of gastric contents.
192. What are the factors, which inhibit gastric emptying?
i, Mervous faclor: Erlerogastric reflex
ii, Hormonal factors: Hormones VIR, GIP, secretin and
cholecystokinin.
193. What is enterogastric reflex?
Enterogastric reflex is the reflex that inhibils gastric
emplying. Whan (he chyma enters the intesting, the gastric
muscle is inhibited and the gastric movements are reduced
or slopped. It causes sloppage of gastric emplying.
194. What is gastric dumping syndrome?
Gastric dumping syndrome or rapid gastric emplying is
the condition characterized by series of upper abdominal
symploms. It is due 1o the rapid or quick dumping of
undigested food from stomach into the jejunum.
195. What are the causes of dumping syndrome?
i. Gastric surgery.
ii. Zolinger-Ellizon syndrome (rare disorder due (o severs
peplic ulcer and gastrin-secrefing tumor in pancreas).
196. What is gastroparesis?
Gastroparesis is a chronic disorder characterized by
delayed gasinic emplying.
187. Define vomiting or emesis.
Vomiting or amesis is Ihe abnormal emplying of stomach
and upper part of intesting throwgh mouth,

198. What are the causes for vomiting7?
i. Presence of irntating contents in G tract
ii. Mechanical stimulation of pharynx
iii. Pregnancy
. Excess intake of alcahol
v, Mauseating sight, odor or tasia
vi. Unusual stimulation of labyninthing apparalus
vii. Abnormal stimulation of sensory receptors in other
argans like kidney, heart, semicircular canals or ularus
vili. Drugs like antibiolics, opiates, elc.
ix. Any Gl disorder
x. Acule infection like urinary tract infection, inflluenza,
ale,
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xi. Metabolic disturbances like carbohydrate starvation
and ketesis (pregnancy). uremia, keloacidosis
(diabetes) and hypercalcamia.

What is the cause for vomiting during pregnancy?
During pregnancy, vomiling octurs because of metabolic
disturbances such as carbohydrale starvation and kelosis.

What is nausea?

Mausea is an unpleasant sensation that occurs before
vomiting. It is characterized by secretion of large amount
of saliva with more amount of mucus along with some
disagreeable sensations.

What is retching?

Retching is the condilion characterized by spasmodic
respiralory movemanis and reverse movemeants in the
Gl tract without vomiling, The word retching means try to
vomil’ or ‘affort to vomit’, The movements of relching stant
before actual vomiling and intensify the feeling of vomiting.
And vamiling etcurs few minutes after this,

What are the movements involved In vomiting?
Vomiting nvolves:
L Antiperistalsis from leum towards mouth through
intesting, stomach and esophagus
ii. Relaxation of lower and upper esophageal sphinclers
iii. Closure of glotlis
iv. Contraction of abdominal muscles.
Trace the pathway for vomiting reflex.
Receplors: Mostly in gastrointestinal tract
Aflerent fibers: Fibers of vagus and sympaihetic afferent
nerves
Center: In medulla oblongata near traclus sclitarius
Efferent fibers: Fibers of . VII, IX, X and XI| cranial nerves
and spinal nerves,
Effectors: Muscles of gastroiniestinal tract and abdeminal
musclas,

. What are the movemaents of small intestine?

i. Mixing movements: Segmentation movements and
pendular maovermants

il. Propulsive movemenis: Peristaliic movements and
peristaliic rush

iil. Peristalsis in fasting (migrating molor complex)

iv. Movements of villi,

What is peristaltic rush? What is its cause?

Paristallic rush ks a powerul penstaliic contraction in amall
intesting thal begins in ducdenum, passes through entire
length of amall intestine and reaches lleocecal valve, Itis
by excessive irmtation of intestinal mucus membraneg or
extreme distention of intesting.

What is the significance of peristaltic rush?

Peristaltic rush sweeps the contents of small intesting into
colon and thus it relieves the small intestine off imitant
substances or excessive distention.

What is migrating motor complex or peristalsis in fast-
ing?

It iz the most powerful peristaltic contraclion involving a
large portion of stemach or intestine during the period of
fasting or several hours after the meals. It starls in slomach
and runs through the entire length of small intesting,

What is the significance of migrating motor complex?
It sweaps the excessive digestive secretions into the calon
and prevents the accumulation of secrelions in stomach
and small intestine,
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209. What are the movernents of large intestine?
i. Mixing movements: Segmentation conirachons
ii. Propulsive movemanis: Mass panslalsis,

210. What is the significance of mass peristalsis or mass
movament?
It propels the feces from colon lowards anus.

Define defecation.
Defecation is the woiding of feces.

What is gastrocolic reflex?
Gastrocolic reflex is the contraction of rectum, followed by

1.
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vi. Glucagon,
vii. Glicentine
. GLP-1 (glucagon like polypeptide)
i, GLP-2
¥, Somatostatin
xi. Pancreatic polypeplide
xii, Peptide Y'Y
iii. Meurcpeptide
xiv. Maotilin
xv. Substance P
xvi. Ghrelin

desire for defecation caused by distention of stomach BY 553 what are the actions of gastrin?

entrance of food,

What is the nerve supply to internal and external anal
sphincters?

Internal anal sphincter that is formed by smooth muscla
fibers is innervated by parasympaihetic fibers via pelvic
nene.

213.

fibers is innervated by somatic nerve fibers via pudendal

nerde.
214, Trace the pathway for defecation reflex.
Receplors ¢ In rectum
Afferant fibars : Fibers of pelvic nerve
Centar : In sacral segment of spinal cord
Efferant fibers  : Fibers of pelvic nerve
Effectors :Musclas of rectum and internal
sphincter.
215. What ig the importance of pudendal nerve?

Pudendal nerve always keeps the external anal sphincler
censiricted. Dunng defecation reflex, the pudendal nerve is
inhibited by impulses arizing from cerebral cortex and this
causes reélaxalion of external anal sphincter and defecation.

What is belching or burping?

It is the process by which the gas accumulated in stomach
is expelled through mouth,

What is flatulence?

Flawlence s the mixture of intestinal gases (Matus) that is
released thicugh anus.

What are the gastrointestinal hormones?
Gastroinlesimal hormones are ihe local hormenes secreled
in Gl tract.

What are enteroendocrine cells?
Entercendocring cells are the hormone-secreting cells
preseni in Gl tract.

What is the name given to enteroendocrine cells which
secrele gastrointestinal hormones?

Enteroendocring cells which secrete gastiointestinal
hormones are called APUD (amine precursor uptake and
decarboxylation) celis,

Mame the hormones secreled by stomach,
i, Gasirin
i. GIP
iin, Somatostatin
iv. Molilin.
Hame the hormones secreted by small intesting,
i, Gastnin
ii. Secralin
ili. Cholecysiakinin
. GIF (glucose dependent insulinolropic hormang or
Qasiric inhitilory peptide)
v. VIP ivasoactive intestinal peplide)
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Gastrin:
i. Stimulates gastric secretion and motility
ii. Promotes growth of gastric mucosa
iii. Stimulates release of pancreatic hormones
. Stimulates secrelion of pancreatic juice
v. Stimulates secretion of pancraatic hormones

External anal sphincler thatis formed by skeletal muscle oo, What are the actions of secretin?

Sacrelin:

i. Causes secrelion of large amount of watery juice with
high conlent of bicarbonate ions

ii. Inhibits secration of gasinic juice

i, Inmmbits matility of stomach

iv. Causes constriction of pyloric sphincler

v. Increases the polency of action of cholecystokinin on
pancreatic secration.

225. What are the actions of cholecystokinin?

Cholecystokinin:
i. Contracts gallbladder
ii. Causes secretion of pancreatic juica with large amount
of enzymes
ii. Accelerates the aclivily of secretin
iv. Increases the secretion of enterokinase
. Inhibits the gastric motility
vi. Increases the matility of intestine and colon
vil. Augmenis conlraction of pyloric sphincier
vill. Flays an important role in saliely by suppressing
hunger
ix, Induces drug tolerance to opioids.
226, What are the actions GIP?
GIP:
i. Stimulates insulin secrelion
ii. Inhibits gasiric secrelion and matility

227. What are the actions VIP?
VIR
i. Dilates splanchnic (peripheral) blood vessels
ii. Inhibits HCI secretion in gastric juice
iii. Stimulates secretion of succus entaricus.
. Relaxes smooth muscles of intesting
W, Augments acetlylcholing action on salivary glands
vi. Stimulates insulin secrelion.
228. What are the actions of glucagon?
Glucagen increases blood sugar level
229, What are the actions of Glicentin?
Glicentin increases blood sugar level
230, What are the actions of GLP-17
GLP-1:
i, Stimulates insulin secretion
i, Inhibits gastric motilily
231, What are the actions of GLP-27
GLP-2 suppresses appelite.



232. What are the actions of somatostatin?

Somatostatin:
i. Inhibits secretion of growth hormone
i, Inhibils gastrc secretion and motility
iii. Inhibis secretion of pancrealic juice
iv. Inhibils secretion of Gl hormones,

233. What are the actions of pancreatic polypeptide?

Pancreatic polypeptide:
i Increasas secrebon of glucagon
ii. Decreases pancreatic secrabion.

234. What are the actions of peptide YY7?

Paptide ¥Y:
i. Inhibits gastric secretion and molility
ii. Reduces secrelion of pancrealic juice
iii. Inhibits intestinal mofility and bowel passage
Iv. Suppresses appetile and food inlake.

235, What is the action of neuropeptide ¥'?

Meuropeptide ¥ increases blood flow in enteric blood
viassals,

236. What are the actions of motilin?

Motilin;
i. Accelerates gastric emptying
ii. Increasas movements of small intestine
il Increases peristalsis in colon.

237, What is the action of substance P7

Substance P increases movements of small intestine,

238. What are the actions of ghrelin?

Ghrelin:
i. Promotes growth hormone (GH) release
il. Induces appette and food intake
iii. Stmulates gastric emplying.

238, What are the carbohydrates present in diet?

Carbohydrates in human diet are of three types
i. Palysaccharides: Glycogen, amylose and amylopectin
ii. Disacchandes: Sucrose and laclosa
iil. Monosaccharides: Glucose and fruciose.

240. How is carbohydrate digested?

Carbohydrate digestion stans in the mouth by ptyalin and
continues in the stomach where gastric amylase also acls,

Final digestion occurs in small inlesline by pancrealtic
amylase, sucrase, maltase, laclase, dextrinasa and
Irahalase,

241. What are the final products of carbohydrate digestion?

Final producis of carbohydrate digestion are
monosacchandes namely glucose, galactose and fruciose.
i. Glucose: Represenis B0% of final products
ii. Galactose and fruciose: Represent 20% if final
products,

242. How is carbohydrate absorbed from small intesting?

Carbohydrate is absorbed from small intesting mainly as
monosaccharides {glucose, galactose and fructose).

243. What are the proteins present in common food stuffs?

i. Wheat: Glutenin and gliadin, which conslilule gluten
il. Milk: Casein, lactalbumin, albumin and myosin.
iil. Egg: Albumin and vitellin,
iv. Meat: Collagen, albumin and myosin.

244, How iz protein digested?

Protein digestion stans only in the stomach, Pepsin breaks
proteins inte prolecses, peptones and large polypeptidas.

In small intesting, final digestion of proteins occurs
because of proteolytic enzymes in pancrealic juice and
SUCCUS entericus,
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. How is protein absorbed from small intestine?

Protein is absorbed from small intesting mainly as amino
acids.

. What are the lipids present in human diet?

Lipids presant in human diet are triglycerdes (neutral fats),
Cholesteral and cholestercl esters. Triglycarides form
major portion of lipids in diel.

. How is lipid digested?

Lipid digestion starts in the stomach by gastric lipase. Bul
it is & very weak lipolylic enzyme.

In small inestine, most of the lipid is digested by
pancreatic lipase. Succus entericus alse conlaing hipase
but it is very weak and its action is neglgible.

What is the role of bile salts in lipid digestion?

Lipid molecules are not saluble in waler due 1o the surface
tension. So, the lipids cannot be digested by any lipoiytic
enzymes. Due fo the detergent aclion of bile saits in small
intestine, the lipid molecules become waler soluble. This
achon of bili salls is known as emulsification, During this,
the bile salls convern the lipid Substances into micelles, The
emulsified fal molecules in micelles are easily digesied by
lipolylic enzymes.

How ig lipid absorbed from small intestine?

Lipid is absorbed from small intesling in two forms:

i. In the form of fatty acids which are absorbed into blood
by diffusion.

ii. In the form of chylomicrons, which contain trighycenides,
and cholestarol esters. Because of the larger size,
chylomicrons cannol pass through membrane of bleod
capillares. And, these lipid maternals are absorbed into
lymph vessels and transferred into blood from lymph,

. What are lipoproteins?

Lipoprateins ara the small padicles in blood which conlain
cholesteral, phospholipids, tnglycerides and proleins (beta
globulins called apoproleins).
Classify lipoproteins?
i. Very low-density lipoproteins (VLDL)

il. Intermediate low-densily lipoproteins (I0L)

iil. Low density lipoproteing (LDL)

iv. high density lipoprateins (HOL).
What are the importance of HDL and LDL?
HOL {good cholesterol) carmies cholesteral and phos-
pholipids from lissues and organs back o the liver for
degradation and eliminatien. It prevents the deposition of
chaolesterol on the walls of arteries by carmrying cholesterol
away from artéries to liver. High level of HOL indicates a
healthy heart, because it reduces the blood cholesterol
lewvel.

LOL (bad cholesterol) carries cholesterol and
phospholipids from the liver to muscles, olher tissues and
organs such as heart. It is responsible for deposition of
chalestercl on walls of areries causing atherosclerosis. Hgh
leval of LOL increases the nsk ol hean disease.

What is lipid profile?
Lipid profile is a group of blood lests which are carried out
1o determing the risk of coronary artery diseases (CAD).
What are the tests involved in lipid profile? Give the
normal values.

i. Total chotesterod (200 to 240 mg%)

il. Triglyceride (150 to 200 mg¥s)

fii. HOL {40 o B0 mg%)

iv, LOL (80 to 100 mg%s)

v. Total cholesterol — HOL ratio (2 to 6).

waysks aansabig



e e

¥ d

5 Renal Physiology and Skin

1. Define excretion.
Excretion is the process by which the unwanied substances
and melabolic wastes are eliminated from the boady.

2. What are the systems | organs involved in excretory
function?
i. Renal system: Has maximum excretory capacily.
Excretes water and waste products

il. Digastve system: Excreles food residues in the form
of feces, Some bactena and toxic substances are also
excreted through feces

iii. Lungs: Excretes carbon dioxide and water vapor

iv. Skin: Excrates water, salls and some wastes. It also
remaoves heat from the body

v. Liver: Excretes many substances like bile pigments,

heavy metals, drugs, toxing, bacteria, etc. through bile.
3. What are the functions of kidney?
Primary function of kidney iz homeostasis, i.e. the
maintenance of internal environmenl. Various funclions of
kidney:

i. Role in homeosiasis: By the formation of uring and
excretion of water, elecirolyles and wasle products
through urine

. Hemopoietic function

. Endocrine function

. Regulation of blood pressure

. Regulation of blood calcium level.

4. Name the components of renal system.
I. A pair of kidneys
il. Ureters
iii. Urinary bladder
v. Urethra.
5. Hame the layers of kidney.
i. Outer corlex coniaining renal corpuscles and
convoluted tubules
ii. Inner medulla containing tubular and vascular
structures arranged in the form of medullary pyramids
i, Renal sinus containing renal pelvis, major calyces,
minor calyces, branches of nerves and aneres,
triputaries of veing, loose connective lissue and fat,

6. What are uriniferous tubules? Name their parts.
Uriniferous tubules are the Wwbular structures forming the
pareanchyma of kidney.

Uriniferows tubules include nephrons and collecling ducts,

7. What are papillary ducts of Bellini?
Papillary ducis or papillary ducts of Bellini are shon ducts
formed by union of straight collecting ducts, Papillary ducls
open into minor calyces through papalla,

8. Define nephron.
Mephron is deflined as structural and funclicnal unit of
kidney.
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How many nephrons are present in each kidney?
1 @ 1.3 millicn nephrons are present in each kidney.

What are the two types of nephrons?
i. Cortical or superficial nephrons whose renal corpuscles
are siluated in the outer parl of corex
ii. Juxtamedullary nephrons whose renal corpuscles ane
siluated in the inner part of cortex near medulia,

What are the parts of nephron?
i. Renal corpuscle or Malpighian corpuscle
ii. Tubular portion or renal tubule.

What are the structures of renal corpuscle?
i. Glomerulus
ii. Bowman’s capsule that encloses the glomerulus.

What is glomerulus?
Glomerulus is a tuft of capillaries formed from the afferant
arleriola and drained by efferent arteriale.

What are the layers of Bowman's capsule?
i. Inner visceral laver
il. Quter parietal layer.
What are fenestrae or filtration pores?
Fenesiraa are minubte pores present in endothelial cells of
glomerular capillaries, .

What are podocytes?

Podocytes are the epithelial cells of visceral layer of
Bowman's capsule, which are connected to basement
membrane by means of fool ke projections called padicles.

What is filtering membrane of glomerulus?

It is the membrane in glomerulus formed by capillary
endothelial layer, basement membrane and epithelium of
visceral layer of Bowman's capsule.

What are the parts of renal tubule?
i. Proximal convoluted tubule
ii. Loop of Henle that includes the thick descending limb,
thin descending limb, hairpin bend, thin ascending limb
and thick ascending limb
iii. Distal convoluted tubula.
What is the unigue feature of the wall of proximal
convoluted tubule?
Wall of proximal convoluted tubule iz formed by brush
bordered cuboidal epithelial cells.
¥What is the advantage of brush bordered cuboidal
epithelial cells in proximal convoluted tubule?
Brush bordered cuboidal epithelial cells increase the
surface area for reabsonplion.

Hame the type of epithelial lining in different parts of

nephron and collecting duct.

Bowman's capsule: Flallened epithalium

Proximal conveluted tubule: Cuboidal cells with brush
bordar
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Thin descending segment: Flattenad epithelium

Haigpin bend: Flatlened epithalium

Thin ascending segment: Flattened epithelium

Thick ascending segment: Cubaidal cells without brush
border

Distal convoluted twbule: Cubsidal cells without brush
border

Collecting duct: Cuboidal cells without brush border.

What is the other name for cuboidal epithelial cells in
distal convoluted tubule?
Intercalated cells (| celis).
What are the two types of cuboidal epithelial cells
present in collecting duct?

i. Principal celis or P cells

ii. Intercalated cells or | cells.
What is juxtaglomerular apparatus?
It is a specialized organ siluvated near the glomenulus of
each nephron,
Mame the parts of juxtaglomerular apparatus.

i Macula densa

ii, Extraglomerular mesangial cells

iii. Juxtaglomerular cells,
What is macula densa? What is its importance?
Macula densa is the part of distal convoluted ubule near
the afierent artericle. which is formed by lighlly packed
cuboidal epithelial celis,
Macula densa plays an imporant role in tubuloglomerular
feedback?

What are extraglomerular mesangial cells? What are
the other names for these cells?
Extraglomerular mesangial cells are the special type of
agranular or lasis cells siluated in the triangular region
bouwnd by afferent anericle, afferent arencle and macula
densa.

These cells are also called agranular cells, tacis cells
or Goormaghtigh cells.
What is the function of extraglomerular mesangial cells?
Exiraglomerular masangial cells secrete prostaglandin and
cytokines.
What are intraglomerular or glomerular mesangial cells?
Intraglomerular or glomerular mesangial cells mesanglal
cells siluated in between glomerular capillaries,

What are functions of glomerular mesangial cells?
i. Suppori the glomernular capillary loops
ii. Play an important role in regulating the glomerular
fillration
iii. Phagocytic in nature
iv. Secrete glomerular intersiitial matrix, prostaglandins
and cytokines,
What are juxtaglomerular cells or agranular cells?
Juxtaglomerular cells or agranular are the specialized type
of smooth muscle cells present in the afferent areariole
before it enters the Bowman's capsule.

What Is polar cushion or polkissen?
Juxtaglomerular cells form a thick cuff called polar cushion or
polkissen around afferent areriole enlers Bowman' capsule,

What are the functions of juxtaglomerular apparatus?
i. Secretion of hormaones: Renin and prostagiandin

i. Secrefion of other substances: Cylakines, interiukin-2
and thromboxane A

i#. Regulation of glomerular bload flow and glomerular

filtration rate by means of ubuloglomerular feedback,
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What is the role of renin in the body?
i. Renin converls inactive angslensinogen Inlo angic-
tensin |
ii. Angiotensin | is converted into angiotensin Il by tha
converting enzyma
i, Angiotensin 1l I8 converted inlo angiotensin Nl by
angiolensinases
. Angiotensin 11l is converted into angiotensin IV,
Name the factors which stimulate renin secretion.
i. Decreased anerial blood pressure
ii. Reduction in ECF volume
iil. Increased sympathetic aclivity
iv. Decreased load of sodium and chloride in macula
densa.
What are the funcltions of anglotensins?
Angiatensin I: It is physiologically inactive
Angiotensin Il;
i. Increases blood pressure
il. Increases aldosterone secretion
ii. Regulates glomerular filtration rate
. Inhibits response of baroreceplor reflex
Angiotensins I and IV:
i, Increase blood presaune
ii. Increase the aldosterone secrelion,
How much of blood is supplied to both the kidneys?
1300 mUiminute. It forms 26% of cardiac oulpul,
What are the blood vessels forming arterial system and
capillary system in kidney?
i. Renal arlery arising from aorta
ii. Segmental arleries
iii. Interiobar arteries
iv. Arcuate arteries
v. Imertobular arteries
vi, Aflerent arlericles
ii. Glomerular capillaries
iii. EHerent arterioles
ix. Perilubular capillaries
%. Vasa recta (singular = vas rectum}

. What are the blood vessels forming venous system?

i. Perilubular venules

ii. Interlobular veins

ili. Arcuale veins

. Inteflabar veins

v. Segmental veins

vi. Renal vein which draing into inferior vena cava
Hew is renal blood flow measured?
By renal clearance tes! using para aminohippuric acid.
What is autoregulation? What are the mechanisms
Invalved in renal autoregulation?
The intrinsic abality of an organ to regulate its own blood
flow is called autoregulation. Renal autoregulation involves
myagenic response and tubuloglomerular feedback.

What are the special features (peculiarities) of renal
circulation?
i. Renal arteries arise directly from aorta
ii. Kidneys receive maximum amount of blood
{1,300 mU/minute) next to liver (1.500 mUminute)
iii. Whobe blood passes through glomerulus
v, Renal circulation has a portal system
v. Capillary pressure in glomerulus is very high
{60 mm Hg). It formis high pressure bed
vi. Peritubular capillanes form low pressure bed
il Auloregulation is well established in kidney,
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What is the normal urinary output?

110 1.5 Liday.
Mame the processes involved in urine fermation.

i. Glomendar filtration

ii. Tubular reabsorplion -

iif, Tubular secretion of éxcration.
Define glomerular filtration. What is glomerular filtrate?
It is the process by which blood is fillered while passing
through glomerular capillanes by fration membraneg, The
filered fiuid is called glomenular fiitrate,

What is the compesition of glomerular filtrate?
Glomerular filirate is the plasma withoul plasma prolains,
i.e. all the substances present in the plasma are present in
glomerular filirate also except plasma proleins.

Why glomerular filtration is called ultrafiltration?
Giogmerular filtration is called ulirafilration because even
the minute pamicles are fillered from glomernudar caoillary
into Bowman's capsule.

Define glomerular filtration rate {GFR).

Glamerular filtration rate (GFR) i defined as tolal amount
of fillrate formed in all the nephrons of both the kidneys
per unil time.

What is the normal value of GFR?
125 ml/minute or 180 Liday.

What Is filtration fraction?

Filtration fraction if the fraction [portion) renal plasma that
becomes the fiftrate. Or, il s the ratio of renal plasma flow
and glamerular fillration rate. It is expressed in parcantage.

What is the normal filtration fraction?
15 to 20%.

Name the pressures, which determine the GFR.
i. Glomerular capilary pressure (60 mm Hg)
ii. Collaidal esmotic presswre in the glomeruli (25 mm Hg)
i, Hydrostatic pressure in the Bowman's capsule (15 mm
Ha).
Glamerular capillary pressure favors filtration. Colloidal
OSMoNG pressure and hydmiatic PrEssung oppose or
prevent filtration.
What is net or effective filtration pressure? How much
is n?
Net or effective fillr.ation pressure is the balance between
the pressure favoring filtration and pressures opposing
fitration,
Effective filtration pressure = 80 = (25 + 15) mm Hg
Mormally it is 15 1o 20 mm Hg.

. What is Starling’s hypothesis?

Slarhng’s hypothesis siates thal the net filiration through
capillary membrane is proportional 1o the hydrosialic
pressure diference across the membrane minus the
oncolic pressure difference.
What are Starling forces of glomerular filtration?
Starling forcers of glomerular are the pressures invabead in
deterrmnation ol glomerular filtration.
What Is filtration coefficient?
Filtraton coeficient 15 ine GFR in terms of ot fillration
pressurg, It is the giomerular filraton rale per mm Mg of
affective liitralion pressure.
Name the factors affecting GFR.

i. Renal blocd Now

il Tubuwloglomerular feedback

i, Glomanlar capdlary pressure
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iv. Colloidal osmotic pressure

v. Hydrostalic prassure in Bowman's capsule

wi, Canstriction of afferen! areriole

vil, Constriction of efferen arerale
viii. Systemic anerial prassure

i, Sympathetic stimulation

x. Surlace area of capillary mambrans

xi. Permeability of capillary membrane

xii. Contraction of glomerular mesangial cells
il Hormonal and other faclors,

What is tubuloglomerular feedback?
Tubuloglomerular feedback is the mechanism thal
regulates GFR throwgh renal tubule and macula densa,

What is macula densa? What is its function?
Macula densa of juxiaglemerular apparatus in the terminal
portion of thick ascending limb.

Itiz sensitive to the sodium chionde in the tubular luid.
When the glomenslar filtirate passes through the terminal
portion of thick ascending segment, macula densa acts ke
a sensor, It detects the comcentration of sedium chicride in
the lubular fluid and accordingly alters the glomerular blood
flow and GFR.

What is tubular reabserption?

Tubular reabsorption is the process by which water,
alactrolytes and other substances are transported from
renal tubule into the blood in pentubular capillaries,

Why the tubular reabsorption is called selective
reabsorption?

Tubular reabsorption is called selective reabsorplion
because lWwbular cells reabsorb only the subsiances
necassary to the body.

. Why is tubular reabsorption called selective reabsorp-

tion?

Tubular reabsorption i called seleclive reabsorplion
because tubular cells reabsorb only the substances
necassary o lhe body.

. What are the mechanisms involved in tubular

reabsorplion?

i. Active Reabsorplion: Mavement of molecules against
the electrochemical (uphill) gradient. It reeds ibaration
of energy, which is derived from ATP.

i, Pagsive Reabsorplion: Movement of molecules along
the electrochemical (downhill) gradient. This procass
does not need enargy.

. Name the substances reabsorbed actively from renal

tubules,

Sodium, calcium, polassium, phosphates, sulfates,
bicarbonales, glucose, aming acids, ascorbic acid, uric
acid and kelone bodies.

Name the substances reabsorbed passively from renal
tubules.
Chilaride, urea and water,

What are the routes of tubular reabsorption tubular
reabsorption?
i. Transcellular Route: In this route, the substances
move through Lhe cell
ii. Paracellular Route: In this roule, the substances move
through the intercellular space.

HName the substances reabsorbed in proximal con-
voluted tubule,

Glucose, aming acids, sodium, potassium, calcium,
bicarbonates, chlondes, phosphates, unc acid and water.
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Mame the substances reabsorbed in loop of Henle.
Sodwm and chlonde.

Mame the substances reabsorbed in distal convoluted
tubule.

Sodum, calcium, bicarbonate and water.

What is glomerulotubular balance?

It 1% the balance belween filtralion and reabsorplion of
solutes and waler in kidney, When GFR increases, the
lubular load of solutes and water in the proximal convoluted
tubule is increased. It is followed by increase in the
reabsarption of solutes and water.

What is the significance of glomerulotubular balance?
This process helps constant reabsorplion of sodium and
water from renal tubule,

What are high threshold substances? Give examples.
High-threshald substances are those substances, which
do not appear in urine under narmal conditions, Food
substances like glucose, aming acids, acetcacetate wns
and vitamins are completely reabsorbed from renal lubules
and do not appear in uring under normal condilions.

Such substances appear in urine, only if their
concentration in plasma is abnormally high or in renal
diseases when reabsorplion is affected. Hence, these
substances are called migh= threshold substances,

What are low threshold substances? Give examples.
Low-threshold substances are lhe substances, which
appear in urine evan under normal conditions. The
substances such as urea, une acid and phosphate are
reabsorbed 1o a little extent, So, these substances appear
im urine even under normal condilions.

What are non-threshold substances?

Men-threshold substances are those substances, which are
not at all reabsorbed and are excrated in urine irrespeclive
of their plasma level. Metabolic end producis such as
creatining ang the non-threshold substances.

What is wbular maximum (Tm)?
Maximum rate at which a substance is reabsorbed from the
renal tubule is called wbular maximum {Tm).

What is TmG7? What is its normal valua?
TmG means lubular maximum for glucose, Le. the
maximum rate at which glucose is reabsorbed from renal
tubule is called TmG. It is about 375 mg/minule in adult
males and 300 mg/minute in adult females,

What is threshold value?

Bleod level of a substance below which it is completely
reabsorbed and does not appear in urine is known as the
threshold value for that substance. When the concentration
increases abovea that level in bleod, the excess amount is
excreted through urne.

What is the renal threshold for glucose?
180 mg.

How is water reabsorbed from renal tubules?
By two ways:
i. Obligatory water reabsorplion in proximal convoluted
lubule
fl. Facultative water reabsorplion in distal convaluted
tubule.

What s obligatory reabsorption of water reabsorbed
from renal tubules?

Obligatory reabsorption s the lype of water reabsorption in
proimal convoluted tubule, which is secondary (obligalory)
to sodium reabsorplion. When sodium is réabsorbed from
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the tubule, the asmotic pressure decreases. It causes
osmosis of water from renal tubule.

What is obligatory reabserption of water reabsorbed
from renal tubules?

Faculiative reabsorplion is the fype of waler reabsorption
in distal convoluted fubule and collecting duct thal eccurs
by the activity of antidiuretic hormaone

What are aquaporins?

Aquaporing are membrane proteing which fupclion as
water channels,

What are the carrier proteins for glucese Iin renal
tubules?

Carrier protein called sodium-dependent glucose
cotransporter 2 (SGLT2) ransports glucose from lumen of
renal tubule into tubular epithelial cell. From tubular cell,
glucose is transponed inte medullary interstitium by another
carrier protein called glucose ransporter 2 (GLUTZ2).

. What iz rena! threshold curve?
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It is the curve used to determine renal thresheld of a
substance. It is drawn by using the values of ransport
maximum and blood level of ihal substance,

Explain splay in remal threshold curve for glucose?
What is the cause for it?

Splay in renal Inreshaold curve ig referred (o deviation of tha
curve from ideal shape.

With normal GFR of 125 mLSf min and TmG of 375
mgimin in an adull male the predicted (expected) renal
threshold for gluecose should be 300 mgidL. Bul actually, it
is only 180 mghdL.

When the renal threshald curves are drawn by using
these values, the aclual curve deviates from the ‘should be
or predicted or ideal curve. This type of deviation is called
splay. Splay is because of the fact that all the nephrons
do nol have the samae filtering and reabsorbing capacities.
What are the substances secrebed into renal tubules?
Potassium is secreted in distal convoluted wbule and
collecting duct. Ammaonia is secreted in proximal conwvo-
luted tubule. Hydrogen ions are secreted in proximal and
distal convoluted bules,

What are the factors determining concentration of
urine’?

i. Medullary gradient

il. ADH mechanism.
What is medullary gradient?
tedullany gradient is the gradual increase in the osmalarity
of medullary interstitial fluid frem 300 milllosmelesiL near
the cortex up to 1,200 milliosmoles! L at the innermost part
of medulla,
How is medullary gradient developed and maintainad?
Medullary gradient is developed and maintained by counter
current mechanism. Development of medullary gradient is
because of counler current multiplier and the mamlenance
of madullary gradient is bacause of counter current
axchanger.

What is counter current system?
Flow of fluid in epposite direclions through "U* shaped
tubules is known as counter current system.
Hame the divisions of counter current system In
kidney.
i. Counter current multiplier thal is formed by loop of
Henle
ii. Counter current exchanger that is formed by vasa
recia.
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92, Why the loop of Henle is called counter current

multiplier?
Loop of Henle is called courder currant mulliplier because it

is responsible for the increase or multiplication of asmolanty
in meduliary interstitivm.

93. Why vas rectum s called counter current exchanger?
Vas rectum is called counter current exchanger because it
helps to exchange the sodium ions betwean the ascending
limb and descending limb of loop of Henle by which the
hyperosmalarily of medullary interstitium and medullary
gradient are maintained,

94. What are the special features of vasa recta, which help
it to act as counter current exchanger?

Each vas rectum has got an ascending limb and a

descending limb

ii. Only 5% blood flowing to kidney passes through vasa

recia

iii, The velocity of blood flow through vasa recta is very

less.

95. How does the final concentration of urine occur?
Final concentration of unine occurs under the influence
of antidiuretic hormonea (ADH). ADH increases the water
reabsorplion in distal convoluted ubule and collecting duct
and causes concentration of uring.

96. What is the importance of acid-base balance?
Acid-base balance is very important for the homeosiasis of
the body and almaost all the physiclogical activities depend
upon the acid-base slalus of ithe body.

87. What is pH?
The pH is the expression of hydrogen ion concentration,

98. What is the normal pH of ECF?
Mormal pH of ECF is 7.4, It varies between 7,38 and 7.42
in physiological conditions.

99. How is the pH of ECF and plasma determined?
The pH iz of ECF is calculated by means of Henderson-
Hasselbalch equation by using concentrations of
bicarbonate ons and carpon dioxide dissolved in the fluid.

The pH of plasma is determined by pH meter.

100. What are the mechanisms which regulate acid base
balance?
1. Blood buffer systern
ii, Respiratory mechanism
iii. Renal mechanism.

101. What are the buffer systems in the body?
i. Bicarbonale buffer sysiem
ii. Phosphate bufler system
ii. Pralein bulfer system.

102. What is basic mechanism invelved in the regulation of
acid base balance by respiratory system?
Respiratory system regulales acid base balance by
regulating carbon dioxide content in the blood.

103. What is basic mechanism involved in the regulation of
acid base balance by kidney?
Kidney regulates acid base balance by secrelion of
hydregen ions and retention of bicarbonate ions.

104. What are the disturbances of acid base status?
i. Acidosis: When hydrogen ion concenlralion increases,
il leads 1o reduction in pH. It is called acidosis,
ii. Alkalosis: When hydrogen ion concentration
decreases, il leads to increase in pH. Il is known as
alkalosis.

105. Classify acidosis. Explain briefly.

i. Respiratory acidosis thal occurs during respiratory
disturbances. This is due to the increase in the parial
pressure of carbon dioxide above B0 mm Hg in the
arlerial blood.

jii. Metabaolic acidosis lhat occurs during metabolic
disturbances. It is due to the excessive accumulation
of arganic acids like laclic acld, aceteacelic acid and
beta hydroxyl butyric acid.

106, Name some conditions when respiratory acidosis
OCCUrs.
Respiralory acidosis occurs in conditions leading Lo
hypoventilation like:

i. Airway abstruclion (as in bronchitis)

il. Lung diseases (like fibrosis)

ii. Respiratory cenler depréssion (by anesthelics,
sedalives etc.)

iv. Extrapulmonary tharacic diseases (like kyphosis and
scolinsis)

v. Meural diseases (poliomyelitis)

wi. Paralysis of respiratory muscles,

107. Name some conditions when metabolic acidosis
OCCUrs,
i. Lactic acidosis (as in circulatory shock)

ii. Ketoacidosis (as in diabates mellitus)

fii. Uric acidosis (as In renal lailure)

iv. Acid poisoning

v. Renal lubular acidosis

wi. Loss of excess of bicarbonata ions (as in diarrheal
108. What are the types of alkalosis? Explain briefly.

i. Respiratory alkalogis thal oceurs during respiratory
disturbances, It i5 due to the reduction in the partial
pressure of carbon dioxide (< 20 mm Hg) in arterial blood

ii. Metabolic alkalosis that occurs during metabolic
disturbances. It is due lo the excessive loss of
hydregen ions from the body.

108. Name some conditions when respiratory alkalosis
OCCUrs.
Hyperventilation is the primary cause for loss of excess
carbon dioxide from the body leading o respiratony alkalosis.
Hyparventilation occurs in hypoxic conditions, anamia,
cerabral disturbances, pulmonary diseases like edema and
embalism and psychological and ematicnal trauma.

110. Mame some conditions when metabolic alkalosis
GLCUrs,
Metabolic alkalosis is due lo loss of excess hydrogen ions
that ocours in;
i, Womiting and diarrhea
ii. Endocrine disorders (Cushing’s syndrome, Conn's
syndrome)
iii. Diuretic therapy.
111. What is role of kidneys in maintaining acid-base
balance?
Kidney plays an important rale in maintenance of acid-
base balance by excreting hydrogen ions and retaining
bicarbonate ions.

112. How iz urine acidified?
Urirvz is acwdified by the excrelion of hydrogen lons,
113. Name the mechanisms invelved In excretion of
hydrogen ions.
i. Bicarbonate mechanism
ii. Phosphate mechanism
iii, Ammonia mechanism,
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What are the properties of urine?

Volume: 1,000 to 1,500 mliday

Reaction: Shightly acidic with pH of 4510 6

Specific gravity: 1.010 10 1.025

Osmalanity: 1,200 mOsmiL

Color: Mormally, straw colored

Odor: Fresh wring has light aromatic odor. Odor becomes
strenger in stored urine due o baclenal decomposition.

Name the renal function tests.
i. Examination of urine alone
il. Examination of blood alone
i, Examination of urine and blood,

Name the bleod test to determine renal functions.
i. Estimation of plasma proteins
. Estimation of urea, uric acid and creatine,

Give normal blood level of urea, uric acid and creatine.
When does the blood level of these substances
increase?
Urea : 25 o 40 mgldL
Uric acid: 2.5 mg/fdL
Creatinine: 0.5 to 1.5 mgfdL

Blood level of these substances increases in renal
falure,

Define plasma clearance.
Plasma clearance is the amount of plasma that is clearad
off a substance in a given unit of time,

What are the advantages of determining plasma
clearance?
Determination of plasma clearance helps 1o measure;

i. Glomerular filtration rate

. Renal plasma flow

iii. Renal blood fow.

Name the substances used to measure glomerular
filtration rate and renal plasma flow by plasma clea-
rance.

Inulin is used to measure glomerular filiration rate.

Para arminohippuric acid is used o measure renal plasma
Tlow.

Classify renal disorders.
i. Acute renal failure
ii, Chronic renal failure,

What is renal failure?

Renal failure refers to failure of excretory funclions of
kidney. It s usually charactenzad by decrease in glomerular
filtration rate.

What are the causes of acute renal failure?
i. Acute nephritis
ii. Damage of renal tissues by poisons
ili. Renal ischemia
. Acule ubular necrosis in Kidnay
v. Severs iransfusion reactions
vi. Sudden fall In blood pressure
vii. Blockage of ureter,

What are the causes of chronic renal failure?
i. Chronic nephritis
ii. Polycystic kidney disease
fil. Renal stones
. Urethral constriclion
v. Hypertension
vi. Atherosclerosis
vii. Tuberculosis
vili. Slow poisoning by drugs or matals.
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What is uremia?

Excessive accurmulation of metabolic end products like
urea and creatining in blood is called wremia. It is the most
characteristic feature of chranic renal failure.

What is micturition?

Micturition is the process by which urine iz voided from
wrinary bladder.

What is detrusor muscle?

It i= the: smooth muscle forming the body of urinary bladder,

Mention the differences between the intermal and
external urethral sphincters.
i. Internal urethral sphincter is farmed by smooth muscle
bul the external urethral sphincter is formed by skeletal
muscie
ii. Internal sphincter is innervated by sympathelic and
parasympathetic fibers of autonomic nervous system,
whereas, the exiternal sphincler is innervated by
somalic nerve fibers
Internal sphincter functions under reflex control and
the external sphincter is under voluntary conirol,

What is the functional difference between male urethra
and female urethra?
Male uvrethra has both winary funclion and reproductive
function. It carmes unne and samen.
Female urethra has only urinary function and it camies
only ufine,
What are the parts of male urethra?
i. Prostatic urethra
il. Membranous urethia
ili. Spongy urethra,
Name the nerves supplying urinary bladder and
sphincters.
Detrusor muscle and internal sphincter are supplied by:
i. Parasympathetic fibers (pelvic nerve)
i, sympathelic fibers (hypogastric nerve)
External sphincter is supplied by:
i. Somatic nerve fibers (pudendal naerva).

What is the actlon of parasympathetic nerve on urinary
bladder and internal sphincter?

Parasympathetic (pelvic) nerve causes contraction of
detrusor muscle and relaxation of internal sphincter leading
te micturition. Hence it is called the nerve of mictuntion or
nerve of emplying.

What is the actlon of sympathetic nerve on urinary
bladder and internal sphincter?

Sympathetic (hypogasiric) nerve causes relaxation of
detrusor muscle and constriction of intemal sphincter. This
hielps in filling of wrinary bladder and so it is called the nere
of filling.

What is the action of pudendal (somatic) nerve on
external sphincter?

FPudendal (somatic) nerve is always aclive and keeps
the external sphincter consthicted. When urine antars the
urathra from bladder, the pudendal nerve is inhibited and
the external sphincter relaxes leading o micturition. Thus,
the pudendal nerve is responsible for voluntary control of
micturition.

‘What Is cystometrogram?

Cystometrogram is the graphical recording of pressure
changes in relation to volume changes in the urinary
bladder while filling.
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136. What ig intravesical pressure?
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It i3 the pressure in the urinary bladder,

When does the desire for micturition arise?

Desire for mictuntion anses when about 300 mL of uring is
collected in urinary bladder and the intravesical pressure
increases 1o aboul 1010 15 cm Hzﬂ.

What is the maximum amount of urine collected in
the bladder and intravesical pressure up to which the
voluntary control of micturition is possible?
Voluntary control of micturition is possible up to 600 o 700
mL of urine colleclion in the urinary bladder al which the
intravesical pressure is aboul 35 to 40 om H,0.

When the volume of urine in the bladder increases
beyond 700 mL, the pressure rises lo 40 cm H=D' Mow, the
woluntary control of micturition fails.

Explain briefly the micturition reflex.

bicturition reflex oocurs in bwo phases,

Initially, when 300 1o 400 mL of urine is collected in the
urinary badder, the sireich receplors in the wall of the
Bladder are stimulated. This leads to coniraction of detrusor
muscies and relaxation of internal sphincter and urine flows
into the urethra from the urinary bladder.

Inihe second phase, whan uring flows through urethra,
the strefch receptors present in urethra are stimulated. This
leads to inhibition of pudendal nerve, relaxalion of extarnal
sphincler causing voiding of urine.

Trace the pathway for first phase micturilion reflex.

Receplors: Stretch receptors in the wall of uninary bladder

Afferent fibers: Pass through pelvic nerve

Center: Sacral segments of spinal cord

Efferent fibers: Pass through pelvic nene

Response: Contraction of detruser muscles and relaxation
of inlernal sphincter.

Where are the centers for micturition
In sacral segments of spinal cord.

What are the higher centers for micturition?

Spinal centers for micturition are regulated by two types of

higher cenlers in brain.

Inhibitory centers: Centers in midbrain and cerabral corlex
irthibit the micturition by suppressing spinal miclurition
oEniers.

Facilitatery ceniers for micturition: Cenlers in pons and
some Centers in cerabral corex facilitate micturition.

What is atonic bladder? What are the other names for
?
Algnic bladder is the urinary bladder wilh loss of lone in
detrusar muscle. Due to loss of tone in bladder, micturition
contraction s lost and there is overllow dribbling. It occurs
in conditions like syphilis, labs dorsalis or injury lo sacral
segments of spinal cord.

Atoruc bladder is also called Naccid neurcgenic bladder
or hypoactve neurogenic bladder

What is everflow incontinence or overflow dribbling?
In atonic bladder. due to loss of tone in detrusar muscle
and absence of miclurition contraction, the bladder is
completely Tiled with unne. Later thera is overflow of unna
in drops as and when uring enters the bladder, This is
called overflow incontinence or overlow drbbling.

What is automatic bladder?

Bladder with automalc empiying of urine is called
automatc bladder. During the siage of recovery after spinal
transechon, the voeluniary conlrol of urinary bladder is lost,
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Whenever, some amount of urine reachas the bladder,
there is aulomatic emptying of bladder,
What is uninhibited neurogenic bladder? What are the
other names for it?
In brainstern lesion, the higher canters continuolsly excite
the spinal micturition cenlers causing uncontrollable
micturition. Even a small quantity of urine collected in the
bladder elicits the miclurition reflex, This type of bladder is
knenem 8% uninhibited newrogenic bladder.

it is also called spastic neurogenic bladder or
hyperactive neurcgenic bladder.
What is nocturnal micturition?
Bedwetling is called nocturnal miclurition or enuresis.
It is due to the loss of voluntary control of miclurition, It
iz comman in children below 3 years due lo incomplete
myelination of motor nerve fibers of urinary bladdar, In
adults it cocurs in neurological or psychological disorders.
What is dialysis?
Dialysis means diffusion of solutes from an area of highar
concentration to the area of lower concenlration through
a semipermeable membrane, And, this is the principle of
arlificial kidnay.
What iz artificial kidney?
Artificial kidney iz a machine thal is used o carry out
dialysis during renal failure,
What is dialysate?
Diialysate is the dialyzing fluid that is used in artificial
kidney. Through this fluid, the blocd is punfied during
dialysis.
What is the composition of dialysate?
Dialyzing fluid contains more quantity of glucose,
bicarbonate and calcium. It containg less quantity of
sodium, potassium and chloride than in patient’s blood.
It does not contain urea, uric acid, sulfate, phosphate and
creatinine.

What is peritoneal dialysis?
It Is the technigue in which peritoneal membrane is used
as a semipermeable membrane o remove wasie malerials
and toxic substances from body fuid.
What are the complications of dialysis?

i Sleep disorders

i, Anxiaty

iii. Depression,
Define diuretics?
Diuretics are the substances that increase the urine outpul.

What are the general uses of diuretics?
Diuretics are generally used for the treatment of disorders
invalving increase in extracellular fluid volume like:

i. Hyperension

ii. Congestive cardiac failure

lil. Edema.
Diwretic agents prevent these disorders, by increasing
the urinary output and reducing extraceliular fluid (ECF)
valurme.,

What is syndrome of diuretic-dependent sodium
rilention? What is the cause for it?
It is a disorder charactenzed by edema. It is causad by
pralonged wse of diurelics,
What are adverse effects of diuretics?

i. Dehydration

ii. Electralyle imbalance

iii, Potassium deficiency



v, Headache
v. Dizziness
i, Renal damage
vii. Cardiac archythmia
viii. Heart palpitations.
158. What are types of diuretics?
i. Diurelics which increase osmolic pressure in renal
lubules (osmolic diuretics)
i. Diurelics which inhibit active reabsorption of
electrolyles
fiii. Diuretics which inhibit action of aldosterone
iv. Diurebes which inhibit activity of carbonic anhydrase
v, Diuretics which increase glemerular filtration rate
wi. Diuretics which inhibit secretion of ADH
wil. Diuretics which inhibit ADH receptors

159. What are osmotic diuretics 7 Give examples.
Some of the osmotically active substances which are not
reabsarbed from renal lubules can increase the osmolic
pressure in the lubules and thereby increase the urine
output. Such substances are called osmotic diuretics.

Examples: Urea, manniiol, sucrose and glucese,

160. What are loop diuretics? Give examples.
Subslances, which inhibit the reabsorption of electrolytes in
the ascending limb of loop of Henle and thereby increase
the urine output, are known as loop diuretics,
Examples: Furosemide, lorasemide and bumetanide.

161. Hame some diuretics, which act on distal convoluted
tubule.
Chiorothiazide, metolazone and chlorialidone inhibit
reabsorption of sodwm and polassium from proximal part
of distal convoluted tubule.

Triamterena and amiloride inhibit reabsorption of

elecirolyles from distal part of distal conveluted tubule,

162. Name the diuretics inhibiting action of aldosterone on
renal tubule,
Spironolactone and eplerenaneg,

163. HName the diuretics which inhibit the secretion of
antidiuretic hormone.
Waler and ethanol.

164. Name some diuretics, which increase glomerular
filtration rate.
Xanthines such as caffeine and theophylline,

165. What are the layers of skin?
i. Epidermis: Formed by stratified epithalium
ii. Dermis: Connective lissue layer formed by collagen
fibers, fibroblasts and histiocytes.

166. What are the layers epidermis?
i. Stratum cormeumn: Formed by dead cells
ii. Stratum lucidum: Formed by flatiened epithelial cells
ili, Stratum granulosum: Formed by flattenaed rhomboid
cells
iv. Stratum spinosum: Formed by epithelial cells with
spine-like proloplasmic projections
v, Stratum germinativum: Formed by polygonal cells
superficially and columnar or cuboidal cells in deeper
layers. Contains keratinocytes, melanocyles and
Langerhans cells.
167. What are the layers dermis?
i. Stratum corneum: Formed by dead cells
ii. Stratum lucidum: Formed by flattened epithelial cells
iii. Stratum granulosum: Formed by flattened rhomboid
cells,

168. What are the appendages of skin?
i. Hair folliclas wilh hair
i, Mails
iii. Sweat glands
iv. Sebaceous glands
v. Mammary glands.
169. What is melanin?
Melanin is the skin pigment and it forms the major color
daterminantl of human skin. Skin becomes dark when
melanin contenl increases.

170. Which is the source of melanin?
Melanin is synthesized by melanccytes, which are present
mainly in the stratum germinativem and stratum spinosum
of epidermis, After synthesis, this pigment spreads lo the
cells of the other layers.
171. What are the glands present in skin?
i. Sebacecus glands which sacrete sebum
il. Sweat glands which secrete sweat,

172. What is the function of sebaceocus glands?

Sebacecus glands secrete an oily substance called
sabum that has antibacterial action, antifungal aclion and
protective function. Sebum also prevents heat loss,

173. What is the composition of sebum?

Sebum containg free fally acids, Iriglycerides, squalene,
sterols, waxes and paraffin.

174, What are the types of sweat glands? Name them.
Sweal glands are of two types, eccrine glands and apocring
glands.

175. What are the functional differences between eccrine
and apocrine glands?

Ecenine glands funclion throughout life singe birth and
secrale clear watery sweal, These glands play major role
in temperature regulation.

Apocring glands start funclioning only during puberty
and secreta thick and milky sweat. These glands do not
play any role in temperature regulation,

176. Name the nerves supplying the sweat glands.

Eccrine glands are supplied by sympalthalic cholinargic

fibers whereas, apocring glands are supplied by sym-

pathetic adrenergic fibers,

What are pheromones or vomeropherins?

Pheromones or vomeraphering are a group of chemical

substances that are secreted by apocring glands. When

secreled into environment by an erganism, pheromones
produce some behavioral or physiclogical changes in ather
members of the same species.

Pheromones ara mostly present in uring, vaginal Nuid
and olher secretions of mammals and influence the behavior
and reproductive cycle in these animals,

178. What are the functions of skin?
I. Protective funclion: Protection from bacteria, toxic
substances, mechanical blow and ultraviolet rays
ii. Sensory function
iii, Storage function; Storage of substances like fat and
walar
i, Synthetic function: Symhesis of vitamin D
v. Regulation of body lemperalure
vi. Regulation of water and electrolyte balance
vii. Excretory funclion: Excretion of urea, salls and fatty
substances

177,

vili. Absarptive function: Absarption of fat soluble

substances and some gintments
ix. Secrelory function: Secration of sweal and sebum,
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What are homeothermic or warm-blooded animals?
Homeothermic of warm-blooded animals are the animals
in whom the body temperature is maintained at a constant
level, rrespective of the environmental temnperalune. Birds
and mammals inclueding man belong to this category.

180, What are poikilothermic or cold-blooded animals?
Poikilothermic or cold-blocded animals are tha animals
in whom the body temperature is nol constant. It varies
according o the environmenial temperature. Amphibians
and repides are the poikilothermic animals.
How body temperature is measured?
Body temperature is measured by placing the clinical
thermometer in different pars of the bedy such as:

i. Mouth (oral temperature).

il. Axilla (axillary lemperaiure).

ili. Rectum (rectal temperaiure).

iv. Orver the skin (superficial or surface temperature)

What is the normal body temperature?

a7°C (88.6°F).

What is the temperature at different parts of the body7?
Oral temperature: 37°C (98.5°F)

Axillary temperature: 0.3 to 0.6°C (0.5 1o 1°F) lower than
the oral temperature

Rectal temperature: 0.3 to 0.6"C (0.5 to 1*F) higher than
oral temperalure

Swiace temperature: 29.5 to 33.9°C (85.1 and 93°F).

184. What is core temperature?
Core temperalure is the average temperature in deeper
tissues of the body. Itis always more than the oral or rectal
temperature. It is abowt 37.8°C (100°F).

Mame the physiological factors affecting body
temperature.
i. Age
il Sex
fil, Churnal variation
iv. Meals
v. Exercise
vi, Sleep
wii. Emation
viii. Menstrual cycle
What are the pathological variations of body tem-
peralure?
i. Hyperhermia: Abnormal increase in body temperature
ii. Hypothermia: Decrease in body lemperalure.
Name some conditions when hyperthermia or fever
OCCUrs.
i Infection
il. Hyperthyroidism

1748.
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iii. Brain lesions
. Diabetes insipidus.,
188. Mame some conditions whan hypothermia oceurs.
i. Exposure to cold
ii. Immersion in cold water
iii. Drug abuse
v, Hypothyroidism
v, Hypopiluttarism
vi. Hypothalamic lesions
vil. Hemorrhage in brainstem.
189. What is heat balance?
Difference between heat produced in the body and the heat
lost from the body is called heat balance.

180. How is heat produced in the bady?
By:
I. Metabolic activities
il. Muscular activity
iil. The actions of hormones
iv. Radiation of heat from environment
v, Shivering
vi. Brown fal tissue.
191. What is heat of metabelism?
Heat produced by metabelism of foodstuffs, It is the major
portion of heat produced in the body.

192. What is heat of activity ?

Heat produced during muscular activity. 80% of heat is
proeduced by skeletal muscles,

193. What is heat brown fat tissue? What is its importance?
It is one of the two types of adiposa issees, the olher being
while fat tissue, Brown fat tissue produces encrmous body
heat particularly in infanis.

1894. How is heat lost from the body7?

. Conduction
ii. Radiation
i, Convection
iv, Evaporalion
v. Paniing.
195. What is insensible perspiration or insensible water
loss?
It iz the amount of water evaporated from skin and lungs
continuously which we are not aware of iL. It is about 400

o 600 mL'day.
186. Where are centers for temperature regulation in
hypothalamus.
i. Heat loss center in the preoptic nucleus of
hypothalamus

ii. Heat gain center in the posterior hypothalamic nucleus,
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Endocrinology

1. What is a cell-te-cell signaling? What are the other
names for it?
Cell-to-cell signaling refers o transfer of information from
ong call to ancther call. It is also called cell signaling or
intercaliular communication.

2. Define chemical messengers.
Chemical messengers are the subsiances through which
the celis of the body communicate with each other.

3. Classify the chemical messengers.
i. Endocrine messengers: Classical hormones secreted
by endocrine glands
ii. Paracrine messengers: Which diffuse from control
calis 1o target calis
iii. Autocrine messengers: Which control the source cells
which sacrele them.
v, Neurocirne messengeds: Neurolransmillers released
from nerve endings.

4. What is a hormone?
Hormane is a chemical messanger thal is secreled ductless
(endocring) gland and other organs like kidney and hear.

5. What is a classical hormone? Give examples.
Classical hormane is the chemical messenger synthesized
by endocrine glands and transported by blood to target
ofgans of issues (site of actkon).

Examples: Growth hormone and insulin,

6. What are paracring messengers?
Paracring messengers are the chamical massengers,
which diffuse from the control cells to the target cells
through the interstitial fluid,

T. What are juxtacring messengers or local harmones?
Give examples.
Juxtacnne messengers of local hormones ane some of the
paracnne messengers which directly enter the neighboring
target cells through gap junctiong.
Examples: Prostaglanding and histarmine.

8. What are autocrine messengers or intracellular
chemical mediators? Give examples.
Autocring messengers or intracellular chemical mediators
are the chemical messengers, which confrol the source
calls which secrate them.
Examples: Leukolrienas,

9. What are neurocrine or neural messengersy
Meurocring or neural messengers are neurotransmitters
and neurghormones,

Heurolransmitter; Meurolransmilter is an endogenous
signaling molecule thal carries information form cne
nerve cell to another nerve cell or muscle or another
lisgue,

Examples: Acetylcholine and dopamine.

Neurohormone: Neurchormone is a chemical substance
that is released by the nerve cell direcily into the blood
and transporied (o the dislant larget cells.

Examples: Oxylocin, antidiuretic hormone and h;rpi:ahafamic
releasing hormones.

10, What are endocrine glands? Why the name ductless

1.
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glands for them?
Endocrine glands are the glands which synthesize and
releasa the classical hormoneas inlo the blood,

Endocrine glands are called ductiess glands, because
the hormones secreted by them are released directly into
the blood without any duct.

Define sign and symptom. Give examples.

Sign: It Is the feature of a disease as detected by the doctor
during the physical examination. So, it is the objective
physical evidence of disease found by the examiner

Examples: Yellow coloration of skin and mucous membrane
in jaundice, paleness in anemia, anlargement of liver,
ele.

Symptom: It is the feature of a disease falt by the patient.
Sa, il is the subjective evidence perceived by the
patient. In simple words, it is a noticeable change in
tha body, expearienced by the palient

Examples: Fever, ilching, swelling, tremor elc,

Define syndrome. Give example

Syndrome is the combination of signs and symptoms
{associated with a disease), which occur together and
suggest the presence of a certain disease or the possibility
of developing the disease.

Examples: Stoke-Adams syndrome and syndrome
of inapprapriate antidivretic hormone hyparsecretion
(S1ADH).

Classify the classical hormones.
Classical harmones are classified by their chemical nature:
i. Steroid hormones.
ii. Protein hormones
ili. Hormones denved from the aming acid tyrosine.

What are the stercid hormones?

Steroid hormones are the hormones synthesized from
cholesterol or ils derivatives. Steroid hormones are
secrated by adrenal cortex, gonads and placenta,

What are the proteins hormones?

Protein hormones are large or small peplides. Protein
hermones are secreted by pituitary gland, parathyroid
glands, pancreas and placenta {'P's).

What are the hormeones derived from tyrosine?

Two types of hormones, namaely thyroid hormones and
adrenal medullary hormones are derived from the aming
acid tyrosine.

What are hormones receptors?

Hormone receptors ara the large proteins present in tlarget
cills to which the hopmones bind o execute the hormonal
actions.,
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18. Where are the hormonal receptors situated in the
target cell?
i. Cell membrane: Receplors of catecholamines and
profein hormones are siluated in the call membrana

il. Cytoplasm: Receptors of stersid hormones are in the
cyloplasm

i, Mucleus: Receplors of thyroid hormones are situated
in nucleus.

18. What is hormone-receptor complex?
It is the eomplex formed when a hofmone combings with
its receptor on the target cells.
20. Name the mechanism of action of different types of
hermanes.,
Hormones acl by any of the fallowing mechanisms:
i. By gltering the permeability of cell membrane:
MNeurotransmifters
it. By activating the intfracellular enzymes and formation
of second messenger:. Pretein hormeones and
catgcholamines
fii. By activating the genes: Thyroid and sterokd hormones.

21. What is second messenger?
Substance through which the hormonal actions are
exgcuted 15 known as second messenger, the hormone
being the first messenger.

22, Name some second messengers.
Cyclic AMP, calcium, calmoduling, inositol triphosphate
{IPs). diacyiglycercl (DAG) and cyclic GMP are second
MESSENgers.

What are G proteins? What is their significance?

G proleins or guanosine nucleofide binding proteins are
the membrane proteins to which the receptor proteing
are attached in most of the target cells. G proteins play
imparant role in the formation of cyclic AMP.

24. What are the actions of cyclic AMP?
Cyclic AMP execules the actions of hormone inside the cell
by stimulating the enzymes like protein kinase A, Cyclic
AMP produces the response, depending upon the funclion
of the target cells through these enzymes.

25. Name the major endocrine glands in the body.
Puuitary gland, thyroid gland, parathyroid gland, adrenal
glandg. islels of Langerhans in pancreas and gonads
{ovanes in females and testes in males).

26. Where is pituitary gland (hypophysis) situated?
Piluitary gland (hypophysis) is situated at the base of tha
brain in sella rcica of sphancid bone.

27. What are the two parts of pituitary gland?
i. Antenar piullary of adenohypophysis
ii. Posternor pituitary or neurahypophysis,
2B8. Briefly explain development of pituitary gland.
Antenor piluitary is eclodermal in ongin and anses fram
pharyngeal epithelium as an wpward growlh as Rathke
pouch.
Fostenor piluitary is neuroectodermal in origin and
arises from hypothalamus as & dowmwand diveriiculum.

29. Mame the parls of anterior pltuitary.
i, Pars distalis
il. Pars uberalis
iii, Pars intermedia.
30, Mame the types of cells in anterior pituitary.

. Somatclrophs: Secrele growth hormane
in. Coricotropes: Secrete adrenocorticolropic hormane
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iii. Thyrotropes: Secrete hyroid stimulating hormane
v, Gonadotrophs: Secrete gonadotropic hormaones
v. Lactotrophs: Secrete prolactin.

31. Enumerate the hormones secreled by anterior pituitary.
i. Growth hormona
ii. Thyroid stimulating hormone
lil. Adrenocorticotropic hormone
iv. Follicle stimulating hormone
v. Luteinizing hormone
wi. Prolactin.
32. What are the gonadotropic hormones?
Follicla stimulating hormone and luteinizing hormone are
together called gonadoiropic hormones or gonadotroping
because of their action on gonads.

33. What is hypothalamo-hypophyseal system?
Hypothalamo-hypophyseal syslem is the conneclion
between the pituitary gland and hypothalamus through
which hypothalamus controls piluitary gland.

34. Name the parts of hypothalamo-hypophyseal system.

i. Hypothalamo-hypophyseal portal system which

connects the hypothalamus with anterior pituitary
through blood vessels

il. Hypethalamo-hypophyseal tract which connects the

hypothalamus with postarior pituitary through nerves.

35. How is anmterlor pitultary regulated?
Anterior pituitary is regulated by hypothalamus by the
secralion of releasing and inhibitory hermanes, which reach
the anterior pituitary throuvgh hypothalamo- hypophyseal
porial vassals.

36. Mame the releasing hormones, which regulate anterior
pituitary.
i. Growth hermone releasing hormone
ii. Growth hormone releasing polypeptide
iii. Thyrotrophic releasing hormone
iv. Corticatropin releasing harmone
v, Gonadotropin releasing hormone.,

37. Hame the inhibitery hormones, which control anterior
pituitany.
i, Gronwdh hormone inhibitory hormone or somatostatin
ii. Prolactin inhibitory hormaone,

38. What are the metabolic effects of growth hermone?
Growlh hormone acts on protein, carbohydrate and fat
metabalism,

i. On protein metabolism: It increases protein synthasis
ii. On carbohydrate metlabolism: ltincreases conservation
of sugar
fii. On fat metabolism: It increases mobilization of fat fram
fat depots and utilization of fat.

319. How does growth hormone Increase protein syn-
thesis?
Grewih harmone increases the protein synthesis by:
i. Increasing amino acid iranspar through cell membrane
ii. Increasing RNA translation
iii. Increasing transcription of DNA to RNA
iv. Decreasing the calabolism of proteins.
¥, By promoting anabolism of protein indirectly via insulin

40. How does growth hormone act as protein sparar?
Growth hormone acls as prolein sparer by mobilizing fats
from fat depots and making lham availabla for anaergy
production 3o thal the proleins ara sparad and not broken
down,
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How does growth hormone increase the blood sugar
level?
Growth hormone increases the blood sugar level by:
i. Decreasing lhe peripheral utilization of glucose
il. Increasing the deposition of glyeogen in the cells and
salurating the cells with glycogen
i, Decreaging the uptake of glucose by the cells.

What is diabetogenic effect of growth harmane?

Hypersecretion of GH increases blood glucose level

enormously. It caugses continuous stimulation of tha B-cells

in the islets of Langerhans in pancreas and increase

in secretion of insulin. In additicn to this, the GH also

stimulates p-cells directly and causes secretion of insulin,

Because of the excess stimulation, B-calls are burnt cul at

one stage. This causes deficiency of insulin, leading to true

diabetes mellilus or ful-olown diabetes mellitus. This effect

of GH is called the diabetogenic effect.

‘What is the effect of growth hormene on bones?

In felus: Growth hormone is responsible for the
differentiation and development of bone cells,

During childhood till puberly: Growth hormone increases
the length and thickness of bone,

After puberty: When the head of the bone fuses with shaft,
the growih hormeone increases the thickness of bones.

. What is the mode of action of growth hormone on

bones?

Growth harmone does nol act direclly on the banes.
Instead, i acls on liver and causes secreétion of a subslance
called somatomedin. The somatomedin acts on the bones
and causes increase in tha length and thickness of bones.,

What is somatomedin?
Somatomedin is a polypeptide secreted in liver under the
influence of growth hormone,

What are the types of somatomedin? Mention their
actions.
i Insulin like growth facter | (IGF = 1) ar somatomedin C:
Acts on bones and protein metabolism
ii. Imsulin like growih factor I {IGF - 11): Promotes growih
of fetus.

Which is the receptor for growth hermone?
Growth hormone recepter is called growth hormone
secratagogue (GHS) receptor which is a transmembrane
raceplor belonging to cylokine family.
How is secretion of growth hormone regulated?
Growth hormone secretion is regulated by hormones
secreled by hypothalamus:

i. Growth harmone releasing hormone

ii. Growth harmone releasing polypeplide

iii. Growth hormone inhibitory harmone (somatostaling,

Whenever the blocd level of growth hormone decrea-
ses, hypothalamus secretes growth hormone releasing
hormone, and growth hormone releasing polypeptide
which in furmn act on pituitary and increase the secretion of
growih hormone.

When blood level of growth hormone increases, it is
controlied by negailive feedback mechanism. Hypothalamus
secretes growth hormone inhibitory harmone which
decreases or stops the secretion of growlh hormone.
Explain feedback control of GH secretion.
Hypothalamus releases GHRH and GHRP, which in turn
promote the release of GH from anterior pituitary. GH acts
on vanous lissues, It also activates the liver cells to secretle
somalomedin C (IGFI),

51.
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Mow, the sematomedin C increasaes the release of
GHIH from hypothalamus, GHIH, in lurn inhibits the release
of GH from pituitary. Somatomedin also inhibils release of
GHRP from hypothalamus. It acts on pituitary directly and
inhibits the secretion of GH.

. Explain short-loop feedback control,

GH inhibits s own secretion by stimulating the release of
GHIH from hypothalamus, This type of feedback is called
shor-loop feedback control. Similarly, GHRH inhibils ils
own release by shorloop feedback contral.
¥hat is ghrelin? What is its role of ghrelin in secretion
of GH?
Ghrelin is a peplide hormone synthesized mainly by
epithelial cells in the fundus of stomach. It promotes
gecretion of GH by stimulating sematatrophs directly,
What are the actions of follicle stimulating hormone
(FSH) in females?
In females, FSH:
i. Causes the development of Graafian fallicle from
prmardial folliche.
ii. Stimulates the theca cells of Graaflian follicle and
causes secretion of estrogen
iii. Promotes the aromatase activity in granulosa cells,
resulting in conversion of androgens into estrogen.
What are the actions of follicle stimulating hormone
{FSH} in males?
I males, FSH acts along wilh leslosterons 1o accelarala
the process of sparmiogenesis,
What are the actions of luteinizing hormone (LH) in
females?
In females, LH:
i. Causes maturation of vesicular follicle into Graafian
follicle along with follicle stimulating hormone
ii. Induces synthesis of androgens from theca cells of
growing follicle
jii. 1s responsible for ovulation
v, Is necessary for the formation of corpus luleum
w. Activates the secrelory funclions of corpus luleum.
What is the name of LH in males? What is its action?
In males, this hormone is known as interstitial cell
slimulating hormonea (IC5H). It slimulates the interstitial
cells of Laydig in tesies lo secrete lestosterone.

What are the actions of prolactin®?
Prolactin acts on the mammary glands and preparas it
for production and secrelion of milk by causing localized
alveolar hyperplasia,
What is B-lipotropin? What is its action?
Itis a polypeplide hormone secreted from anteriaor piluitary.
It also forms the precurser of endorphins. It mobilizes fat
from adipose tissua and promates lipalysis.
What are the parts of posterior pituitary.

i. Pars nervosa or infundibular process

ii. Meural stalk or infundibular stem

iii. Median eminence,
What is hypophyseal stalk?
It is the connection between pituitary and hypothalamusg,

. Mame the hormones of posterior pituitary.

i. Antidiuretic hormone (ADH)

ii. Oxytocin.
Which is the source of secretion of posterior pituitary
hormones?
Fosterior pituitary hormones are secreted from
hypothalamus. ADH is secreted mainly from supraoplic

i
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nueleus and oxylocin ks secreted mainly from paraventricular
nucteus af hypothalamus,

62. How do ADH and oxytocin reach the posterior pituitary
from hypothalamus?
ADH and oxytocin, which are secrated from hypothalamic
nuclei, reach the posterior pituitary through the nerve fibers
of hypothalamao hypophyseal tract,

63. What is hypophyseal stalk?
It is the connection between pituitary and hypothalamus.
64. What are neurophysins? Mentien their actions.
Meurophysing arg Ihe binding proteins which transport ADH
and oxytocin from hypothalamus o posterior piluitary via
hypothalamohypophyseal tract,

65. What are the two types of neurophysins?
Neurophysin | of oxytocin-neuraphysin: Binding protein for
oytocin
Meurophysin Il or ADH-neurophysin: Binding protein
for ADH.

66. What are the actions of ADH?

i. Retention of water: Major funclion of ADH is retention of
waler by acting on kidneys. ltincreases the facultative
reabsorption of waler from distal convoluted tubule
and collecting duct in the kidneys

ii. Vasopresor action: In large amount, ADH increases
blood pressure by consiriction of the arteries in all
pars of the body.

67. Why ADH is called s07
Since this hormone prevents diuresis by reabsorplion of
water from distal convoluled tubule and collecting duct. it
is called antidiurelic hormone (ADH).

68. How is ADH secretion regulated?
ADH secrefion is regulated by the volume and osmiclar
concentration of ECF. ADH secretion is stimulated by
decrease in ECF volume and increase in the osmolar
canceniraton of ECF.

69, What are osmoreceplors? Mention their situation.
Csmoreceplors are the receplors which give response to
change in tha osmolar concentralion of the blood. These
receplors are situated near supracplic and paraventricular
nuclei of hypothalamus,

T0. What is the function of osmoreceptors?

When osmolar concentration of blood increases, the
osmoreceplors are aclivated and stimulate the supraoptic
and paraventricular nuclei. These nuclei send motor
impulses 1o posierior piluitary through the nerve fibers and
cause release of ADH.

ADH causes reabscrption of water from the renal
lubules, This increases ECF volume and restores the
normal asmolanty.

71. What is the mode of action of ADHT
ADH increases water reabsorplion in ubular apithelial
membrane by regulating the waler channel protens called
agquaponns through V2 receplors,

72. Mention the sites of action of oxytocin,
Mammarny glands and ulerus.,

73. What is the action of oxylocin on mammary glands?
Oxylocin causes ejection of milk by contraclting the
mycepiihelial cells of mammary glands.

T4. What is milk ejection reflex? Why is It cailed neura-
endocrine reflex?
When the infant suckles mother's nipple. the impulses
produced from the touch receptors on and around the

nipple pass through somalic afferent nerve fibers and reach
the paraventricular and supracphic nuclei of hypothalamus
via cerabral cortes.

Mow, oxytocin i released into the blood. When the
hormone reaches the mammany glands, it causes ejaction
of milk. As this reflex is initiated by nervous factors
and completed through hormonal aclion, it is called
neuroendocring reflex.

During this reflex, large quantily of oxytocin & secreted
by pasitive leedback mechanism.

75. What is the action of oxytocin on pregnant uterus?
O=ylocin causes contraction of uterus and helps in the
expulsion of lelus during labor. Due to the movement of
fatus through cervix during the onset of labor, the recep-
tors on the cervix are slimulated and discharge the
impulses. These impulses are carmed (o cerabral cortex by
somatic nerve fibers, Cerabral cortex sends impulses o
hypothalamus causing the release of oxyiocin inlo blood.

And oxytocin enhances labor by causing contraction of
uterus. This is a neuroendocrine reflex,

Curing labor a large quanlity of ceytocin is released by
means of positive feedback mechanism.

T6. What Is the action of oxytocin on non-pregnant ute-
rus’?
On non-pregnant uterus, oxytocin increases the utering
contractions during sexual infercourse and facilitates the
transport of sparms through ulering cavily towards the
fallopian tube.

77. What is the mode of action of oxytocin?
Omytocin acls on mammany glands and uberus by activating
G-protein coupled oxylocin receptor.
78. What are the disorders of pitultary gland?
Hypaeractivity of antenior pituitary:
i Gigantizm
ii. Acromegaly
iii. Acromegalic gigantism
Hypoactivity of anternor pituitary;
i. Dwarfism
i. Acromicria
iii. Simmond's disease
Hyperaclivity of posterior pituitary
Syndrome of inappropriate hypersecretion of ADH
(SIADH)
Hypoactivity of posterior piluitany:
Diabetes nsipidis
Hypoactivity of anterior and posterior pituitary:
Dystrophia adiposogenitalis.
79. What is gigantism7?
Gigantism is the pituitary disorder characlerzed by excess
growth of the body.

80. What is cause for gigantism7?
Gigantism is due lo hypersecretion of GH in childhood
of in preadult life before the fusion of epiphysis af bona
with shalfl. Hyperseeretion of GH i because of tumor of
acidophil cells in the anterior pituitary,
B1. What are the important features of gigantism?
i. Increase in haght of the person 1o 7 or B fest
ii. Hyperglycemia leading to diabetes mellitus and
glycosuria
iil. Constant headache
. Visual disturbances (bitemporal hemianopia).
82. What is acromegaly?
Acromegaly is the pituitary disorder characlenized by
enlargement, thickening and broadening of bones
panticularly in extremities of the bady.



B3.

a7,

Ba.

B9.

0.

o,

What is the cause for acromegaly?

Acromegaly % due to hypersecretion of GH in adults afler
tha closure of epiphysis, Hypersecretion of GH is because
of tumor of acsidophil cells in anterior pituitary.

. What are the important features of acromegaly?

i. Facial features: Acromegalic face ar guerrilla face with
protrusion of supraorbital ridges, broadening of nose,
thickening of lips, wrinkles on forehead and profrusion
of lower jaw (prognathism)

ii. Enlargement of hands and feet with kyphosis

iii. Kyphosis

iv. Bulldeg scalp

. Owvergrowth of body hair

vi. Enlargement of visceral organs like lungs, thymus,

heart, liver and spleen

Hyparactivity of other endocrine glands

Hyperglycemia and glycosuria resulling in diabates

miedlitus

. Hypertension,

¥. Headacha

xi. Visual disturbance (biternporal hemianopla).

il
wiil.

. What is acromegalic gigantism?

Il is a rare disorder with symptoms of both gigantism and
acromegaly.

. What is the cause for acromegalic gigantism?

Hypersecretion of GH in children, belere the fusion of
epiphysis with shaft of the bones causes gigantiem and if
hypersecretion of GH is conbinued even after the fusion of
epiphysis, the symptoms of acromegaly also appear.
What is Cushing's disease?

It is a disease characterized by obesity. It is due to
hypersecretion of glucocorticoids,

What are the features of Cushing's disease?

Refer O 254,

What is dwarfism?
Dwarfism is a pituitary disorder in children characlerized
by stunted growih.

What is the cause for dwarfism?
Dwarfism is due lo hyposecretion of growlh hormone in
infancy or early childhood. Hyposecretion of GH occurs
due o
i, Tumor of chromophobes
ii. Deficiency of GH-releasing hormong secreted by
hypothalamus
ili. Deficiency of somatomedin
iv. Atrophy or degenaration of acidephilic cells in the
anterior piluitary
v. Panhypopituitarism.
What is panhypopituitarism?
It is the condition charactenzed by hyposecretion of all
hormones of anterior pituitary.

. What are the important features of dwarfism?

i. Stunted growih is the prominent feature of dwarfism
ji. Different parts of the body are almasl proporonate.
Only the head becomes slightly longer.
iii. Mo olher deformity and mental activity is normal
iv. Reproductive funclicn is normal il there is only GH
deficiency.
List different types of dwarfism?
i. Pituitary dwarfism
ji. Growih hormone insensitivity: Laron dwarfism
iii. Psychosocial dwarfism or Kasper Hauser syndroma

a5,
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iw. Dwarfism in dystrophia adiposogenitalis

¥, Dwarfiam in panhypopituitarism

vi. Cratinism
What is growth hormone insensitivity?
Growth hormone insengitivity (GHI) iz a group of rare
genelic disorders characterized by dwarfism caused by
miutations in genes of growth hormone receptors (GHR) or
mutations in IGF-1.

What is Laron dwarfism or Laren syndrome?

Laron dwarfism or Laron syndrome is one of GHI that
gccurs due to mulalions in genes of GHR. GH secretion
is narmal or high, Since, the hormone cannot stimulate
growth because of abnormal GHR, dwarfism occurs.

What is psychogenic dwarfism or Kasper Hauser
syndrome?
Psychosocial or stress dwarfism is a pituitary disorder that
ocours due 1o deficiency of GH caused by exposure of the
child to extreme emclional deprivation or stress.

It is also called Kasper Hauser syndrome since it was
noticed first in a patient called Kasper Hauser.

What is dystrophia adiposogenitalis or Fréhlich
syndrome?

Dystrophia adiposogenitalis or Friéhlich syndrome is a
pituitary disorder caused by hypoaclivity of both anterior
and posterior pituitary. It resulls in dwarfism if it allects
children.

What is acromicria?

This is a rare condiion in adults characterized by atrophy
of extremities of the body,

What is the cause for acromicria?
Deficiency of GH in adulls causes acromicria.
Hyposecretion of GH accurs in the following conditions:
i, Deficiency of GH-releasing hormone from
hypothalamus
ii. Atrophy or degeneration of acidephilic cells in the
anterior patuitary
iii. Tumor of chromaphobes
iv. Panhypopituitarism.

What are the important features of acromicria?
i. Atrophy and thinning of hands and feet
ii. Hypothyroidism
ili. Hyposecretion of adrenocortical hormonas
iv. Lethargy and obesity
v. Loss of sexual functions.

What is Simmond’s disease or pituitary cachexia?
It iz & pituitary disease that occurs mostly in panhypo-
pituitarizm due to atrophy or degeneration of the gland.

What are the features of Simmond's disease?
i, Rapid development of senile decay and appearance
of old age
il Loss of hair and teath
ili, The skin over the face becomas dry and wrinkled,

What is syndrome of inappropriata hypersecretion of
antidiuretic harmone (SIADH)?

SIADH is the disease due 1o the excessive secration of
ADH.

What are the features of SIADH?
I. Loss of appetita,
ii. Welght loss.
iii. Mausea and vomiting,
. Headacha.
¥. Muscle weakness, spasm and cramps.
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wi. Faligue.
vii, Restlessness and irmitability,
viii. In severe condiions: Convulsions, coma and death.

What is diabetes insipidus?
Itis a posterior pituitary disorder characterized by excessive
excretion of water through urine.,

What are the causes of diabetes insipidus?

Diabetes insipidus is due o the deficiency of ADH, which

occurs in the following conditions:

. Lesion (injury) or degeneration of supraoptic and
paraventricular nuclei of hypolhalamus

ii. Lesion in hypothalamohypaphyseal tract

iii. Atrophy of posterior pituitary

iv. Inability of renal tubules to give rasponse to ADH

harmone,

What are the important features of diabetes insipidus?
i. Palyuria: Excretion of large quantity of dilute urine
ii. Polydipsia: Excessive thirst inducing intake of large
quantity of water
iii. Dehydration: If thirst is also affected.

What is nephrogenic diabates insipidus?

Nephrogemc diabeles insipidus is 8 genebic disorder due io
inabiity of renal tubules to give response o ADH. 1is caused
by mutations of genes of V2 receptors or aquaporin 2.
What is dystrophia adiposogenitalis? What are its
other names?

It iz a dizease charactenzed by obesity and hypogonadism,
affecting mainly the adolescent boys. It is also called
Frahlich syndrome or hypothalamic eunuchism.

What are causes of dystrophia adiposogenitalis?
Dysirophia adiposogenitalis is due 1o hypoactivity of both
amterior pituitary and postenor piluitary.
Causes:
i. Tumor in pituitary gland and hypothalamic regions
ii. Injury or atrophy of pituitary gland
iii. Genetic inability of hypothalamus 1o secrete luteinizing
hormone releasing hormone

What are the important features of dystrophia
adiposogenitalis?

In children: Obesity, dwarfism and sexual infantilism

In adults: Obesily and atrophy of sex organs.

What are the cells present in fellicles of thyroid gland?
i. Fallicular cells: Secrete telraiodothyroning (thyroxine)
and triodothyroning
ii. Parafelicular cells: Secrete calcitonin.
MHame the hormones secreted by thyroid gland.
i, Triodothyroning (T,)
i, Tetrawpdothyroning (T, or thyroxine)
iii. Calcilonin,
Which is more potent amongst T, and T,7 Why it is 807
Ty is more potent than T, because T, is found freely in
the plasma and can act immediately. But T, is bound with
plasma proteing, so il lakes Ume for il 1o be released and
then to act,

What are the substances necessary for the synthesis
of thyroid hormones?

1. Aming acsd tyrosina

ii. Ingrganic ion ipding,
How much of lodine is reguired for the synthesis of
normal quantity of thyroid hormones?
One mg of iodine per week or 50 mg per year.

4417. Name the stages in the synthesis of thyroid hormones,
i, Thyroglobulin synthesis
ii. lodide trapping and iodide pump
jii. Oxidalion of iodide into elemental iodine
v, Transport of indine into fallicular cavity
v. lodination of tyrosineg
vi. Coupling reaclions.
What are the enzymes invelved in the synthesis of
thyroid hormones?
i. Peroxidase thal converts iodide into elemental ioding
i, lodinase that accelerates the iodination of tyrosine.
What is pendrin?
Pemdrin is an iodide-chionde pump which iransports iodine
from follicular cells into follicular cavity of thyroid gland,
120. What is thyroglobulin? What is its importance?
Thyroglebulin is a large glycoprotein secreted by the
endoplasmic reliculum and Golgi apparatus of follicular
cells and stored in he follicles of thyroid gland.
Thyroid hormoenes are secreted in thyroglobulin,
121. How are thyroid hormones released from thyro-
globulin?
Follicular cells form pinocytic vesicles around thyreglabulin—
hormone complex, Then the digestive enzymes like
profeinase present in lysosomes of the folicular cells digest
the thyroglobulin and release the hormones,

122, How are the thyroid hormones transported in the
blood?
Thyroid hormones are transported in the blood in
combination with plasma proteins;
i. Thyroxine binding globulin {TBG)
i, Thyroxine binding prealbumin (TBPA)
iii. Albumin.
123. What is the normal plasma level of T, and T,7
Ty=0.12 pgrdL
T,= 8 pgidL.
124. What is the action of thyroxine on basal metabolic rate
(BMR)?
Thyraxine increases BMR by increasing rmelabalic activities
in most of the body tissues, except brain, retina, spleen,
testes and lungs. This action is called calorigenic aclion.
125. What are the actions of thyroxine on protein meta-
bolism?
Thyroxing increases:
I. Translation of RMA
ii. Transcription of DNA into RNA
iii. Mitochondrial activily
iv., Activity of cellular enzymes,

126. What are the actions of thyroxine on carbohydrate
metabolism?
Thyroxine is a diabetogenic hormone, It increases:
i. Glucose absorplion from gastrointestinal ract
i, Transpor of glucose into the oells
iii. Breakdown of glycogen {glycogenclysis) into glucose
iv. Gluconecgenesis.
127. What are the actions of thyroxine on fat metabolism?
i. Mobilizes fat from fal depols and increases free falty
acids in the blood
ii. Decreases the level of cholesteral and triglycerides
in plasma.

128. What is the action of thyroxine on vitamins?
Tl'ysgmxina increases the formation of many enzymes by
utilizing. Hence, vilamin defliciency is possible during
hypersecretion of thyroxing,
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What is the action of thyroxine on body temperature?
Thyroid hormone increases the heal production in the
bedy, by accelerating varicus cellular metabolic processes
and increasing BMR. It is called thyrokd hormong-induced
lharmogenesis.
What is the action of thyroxine on growth?
Thyraid hormones have general and specific effects on
growth, 1| accelerates the growth of the body, especially in
growing children. Thyroxing is mone important (o promole
growth and development of brain during fetal life and first
few years of postnatal life,
What is the action of thyroxine on blood?
Thyroxinge accelerates erythropowetic activity and increases
blood velume. It is one of the important general factors
necessary lor erylhropolesis,
What are the actions of thyroxine on cardiovascular
system?
Thyroxine increases overall activity of cardiovascular
system, it

i Increases the heart rate

ii. Increases force of contrachons of the hearn

i, Causes vascdilatation and increases blood flow

iv. Increases systolic blood pressure and decreases

diastalic pressure leading to increase in pulse pressure.

What is the action of thyroxine on respiratory system?
Thyrozine increases the rate and force of respiration.
What are the actions of thyroxine on Gl tract?
Thyroxine increases:

i. Appetile and intake of food

ii. Secretions and movemants of Gl tract.
What are the actions of thyroxine on central nervous
system (CHS)7
Thyrawing iz necessary for the developraent of CNS during
felal life. In adult life, it stimulates and maintains the normal
function of CNS.

What are the effects of thyroxine on sleep?
Hypersecretion of thyroxine causes excessive stimulation of
miuscles leading 1o exhaustion and sieepiness. But the person
cannol sleep because of the stimulatory effect of thyroxine on
CHNS. On the other hand, hyposecretion of thyroxine causes
lethargy and somnalence (excessive sleep).

What is the mode of action of thyroid hormones?
Thyroid hormones act by aclivating the genes and
increasing the genetic iranscripion. Thyroid hormaones also
acl at mitochondrial level by stimulating the synthesis of
profeins and RNA,

Mame the factors increasing the secretion of thyreid
hormones.
i. Low basal malabolic rate
i, Leptin
iii. Alpha melanccyte stimulating hormans,
Mame the factors decreasing the secretion of thyroid
hermaones.
i. Excess iodide intake
ii. Stress
ili. Somatastatin
iv, Glucoconicokds
v. Dopamine.
What are the actions of thyroid stimulaling hormone
(TSH)?
TSH increases:
i. Mumber of follicular cells of thyroid
ii, Devalopment of follicles by converling cubaidal cells
inte columnar cells

ill. Size and secretory activity of follicular cells
iv. lodide pump and iodide trapping in follicles
v. Secretion of thyraglobulin into folliclas
vi. lodination of tyrosine and coupling to form thyroid
hormones
vii. Proteciysis of the thyroglobulin by which the thyroid
hormones are released into the blood.

141. What is Welff-Chalkoff effect?

Wollf-Chaikoff effect is the suppression of synthesis of
thyroid harmones by high intake of dietary iodine,

142. Define hyperthyroidism and thyrotoxicosis.

Hyperihyroidism refers to excess synthasis and release of
thyroid hormones by thyroid gland resulting in increased
level of hormones in blood.

Thyrotoxicesis Is defined as high level of thyroid
hormones in blood is the condition caused by not only
excess secrelion by thyroid glands, but also release of
stored hormones.

143. What are the causes for hyperthyroidism?

I. Grave's disease
ii. Thyroid adenoma.

144. What is Grave's disease? How it causes hyperthy-

raidism?

Graves’ disease I3 an autoimmune disease. In Graves'
disease, B Ilymphocytes (plasma cells) produce
autoimmune antibodies called thyroid-stimulating
autoantibodies (TSAbs). These anlibodies act like
TSH by binding with membranea receptors of TSH
and activating cAMP system of the thyreld follicular
cells, This results in hypersecretion of thyroid
harmones.

145. What is thyroid adenoma’?

It = a localized wmor developed in thyroid tissue. It
secretes large quaniities of thyroid hormones.

146. What are the important features of hyperthyroidism?

i. Inlolerance to heat
ii. Increased sweating
ii. Loss of weight
iv. Diarrhea
W, Muscular weakness
vi, Mervousness
vii. Toxic goiter
viil. Oligomenorrhea or amenorthea
i®. Exophthalmos
*%. Polygythemia
xi. Tachycardia and atrial fibrillation
wii. Systolic hyperdension
xii. Cardiac failure,

147. What is exophthalmos?

Pratrusion of eyeballs is known as exophlthalmos.

148, What are the causes for exophthalmos in hyper-

thyroidism?

Exophthaimos in hyperhyroidism is due (o the edemalous
swelling of retro-orbital tissues and degenerative changas
in the extraocular muscles.

149. Why does exophthalmos lead to blindness If left

untreated?
If left untreated, exophthalmos leads to blindness because
of two reasons:
i. Protrusion of eyeball stretches the oplic nerve causing
damage 1o it and blindness
ii. Due to protrusion of eyeball, the eyelids cannot
be closed fully even during sleep. So, the constant
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exposure of eyeball 1o aimosphere causes dryness of
the comea leading to irialion and infection. This finally
results in wleeration of comea and Dlindness,

What are the effects of hypothyroldism?
In adulls : Myxedema
In Chitdren  © Crelinism,

What is myxedema?
My=edema is the hypothyroidism in adulls, characlerized
by generalized edemalous appearance,

‘What are the causes of myxedema?
i. Diseases of thyroid gland
ii. Genelic disardear
fil. lodine deficiency
iv. Deficiency of thyroid-stimulating hormaone
v. Deficiency of ihyrotropin-releasing hormone.
vi. Hashimoto's thyroiditis.
What Hashimoto's thyroiditis?
It is an auvtoimmune disease characterized by inflammation
and destruction of thyroid gland. It is the common cause of
myxedema late middie-aged women.

What are the features of myxedema?
Swelling of the face

Bagginess under the eyes

Monpifting edema

Atherosclerosis leading to arteriosclerosis and
hypartension

v. Anemia

i. Fatigue and muscular sluggishness

i. Somnolence

i. Menofrhagia and polymenarrhea in females
. Decreased cardiovascular functions

x. Increased body weight

i. Constipation

i. Memal sluggishness

i, Depressed hair growth

xiv, Scaliness of the skin

xv. Frog like husky voice

zvi. Cold inlolerance.

What is cretinism?
Cretinism is a congenilal hypothyroidism characlerized by
stunted growth, physical deformity and mental retardation.

156. What are the causes of cretinism?
i, Congenital hyposecretion or absence of thyroid gland
ii. Genetic disorder affecting synthesis of thyroid
hormones
i, Lack of iedine in mother's diet during pregnancy
v, Use of antithyroid drugs during pregnancy
v. Failure of pitlultary 1o stimulate thyroid gland

157. What are the features of cretinism?
L. Sleggish movemenls
i, Croaking sound while crying
iit, Menial retardation
iv. Stunted growth
v. Bloated body
vi. Protrusion of lengue with dripping of saliva
vii, Pol belly,
Al these symploms give idiotic look to the baby.
158. What are the major differences between cretinism and
pituitary dwarfigm?
i. In cretimsm, there is menial relardation and In dwar-
fism, ihe development and functions of nervous system
ara normal

151.

152,

153.

154.

155.

i, The different pars of the body are disproporionate
in cretinism but, in dwarfism, the different parts of the
body are proportionale

iii. In cretinism, the repreductive function is abnarmal
whereas, i may be normal in dwarfism,

159. What is goiter?
Goiler is the enlargement of thyroid gland which accurs In
hyperhyroidism and hypathyroidism,

160. What is toxic goiter?
Toxic goiter is the enlargemant of thyroid gland wilh
hypersecretion of hormones caused by thyroid tumor.

161. What Is nontoxic goiter and what are the types of
nontoxic goiter?
Montoxic goiter is the enlargement of the thyroid gland with
hyposecretion of harmones
It is of two types:
i. Endemic colloidal goiter that is due to lack of ipdine
ii. Miopathic nontoxic golter that is due to thyroidilis or
presence of goitrogenic factors in foodstuffs,

162. Name some antithyroid substances.
i. Thiocyanate
li. Thyourylenes
iii, Inorganic iodides in high concentration.

163. What is thyroldectomy? When it is done?
Thyroidectomy is the surgical removal of thyroid gland, Nis
done in advance cases of hypedhyiodism when treatment
wilh anlithyroid substances is nol possible,

164. Name the thyrold function tests.

i. Measurement of T, and T, in blood
ii. Measurement of basal metabolic rate
fii. Measurement of TRH and TSH in blood.

165. How many parathyroid glands are present in human
beings? Mention their location,
Human beings have four paraihyreid glands situated on
posierior surface of upper and lower poles of thyroid gland,
166. Name the types of cells present in parathyroid glands
and mention their functions.
i. Chiel cells: Secrete parathormone
il. Qxyphill cells: Degenerated chief cells and secrete
parathormone only in patholegical conditions. like
adenoma,
167. What is the important function of parathyroid glands
in the body?
Parathyroid glands secrete parathormone thal is very
essential to maintain the blood calcium level.

168. What are the actions of parathormone (PTH)?
PTH:
i. Increases blood calcium level
ii. Decreases blood phosphate level,

169. Name the hormones invalved in the regulation of blood
calcium level.
i. Parathormone secreted from parathyroid glands
il. 1, 25 dihydroxy cholecalciferol synthesized in kidney
from witamin D thal is released from the liver
iii. Calcitonin secreted from parafallicular cells af thyroid
gland.

170. How does PTH increase blood calcium level?
PTH increases the blood calcium level by increasing:
i. Resorption of calcium from bonas
ii. Reabsorption of calcium from renal lubules
iii. Absorption of calcium from intesting by activating
vitamin .
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How does PTH decrease blood phosphate level?
PTH decreases blood phosphate level by increasing
urinary excretion of phosphate {phosphaluric action). PTH
increagses urinary excretion of phogphate by inhibiting
reabsorption from renal tubules.
What is the action of PTH on bone?
i, PTH increases resorption of calcium from bones
{osteoclastic activily) by acling on ostecclasts
ii. I stimulates proliferation of osteociasis
iii. PTH also increases absorption of phosphate from
bones.

What is the action of PTH on kidney?
i. PTH decreases urinary excretion of calcium by
increasing reabsorption of calcium from renal ubules
ii. PTH increases urinary excretion of phosphate by
inhibition tubular reabsorption of phosphate,
What is the action of PTH on Gl tract?
l. PTH increases absorption of calcium from Gl tract
indirectly through 1, 25 dihydroxycholecalciferol
i. PTH also increases absorplion of phosphate from Gi
tract through calcitricl.

How is 1, 25 dihydroxycholecalciferol {active form of
vitamin D} formed?
1. 25 dihydroxycholecalciferol (active form of vitamin D) is
formed from vitamin Dy, (inactive form of vitamin D). Vitamin
Dy is conwerted into 25 hydroxycholecalciferol in liver and
this is converted into 1, 25 dihydroxycholecalciferal in
krdnay in the presence of parathormone.
What are the actions of 1, 25 dihydroxycholecalciferol ?
tincreases:
i. Absorption of calcium from intesting
ii. Synthesis of ATPase in intestinal epithefium
iii. Alkaline phosphatase in intestinal epithelium.

How is secretion of PTH regulated?

i. Increase in blood calcium level decreases secretion of
PTH. Thus, PTH secrelion is inversely proportional lo
blocd calcium level,

ii. Increase in blood phosphate level increases secrefion
of PTH. Thus, PTH secrelion is directly propartional o
bloed phosphate level.

What is the effect of hyposecretion of parathormone?
Hyposecration of parathormane leads to reduction in biood
calcium level (hypocalcemia).

What are the causes of hyposecretion of parathormone
leading to hypocalcemia?
i. Surgical removal of parathyroid glands (parathy-
reideciomy).

ii. Remeval of parathyroid glands during surgical remowval
of thyroid gland (Ihyroddectomy),

fii. Autoimmune disease.

iv. Deficiency of receptors for PTH in the target cells, In
this, the PTH secretion is normal or increased but the
harmone cannat act on the target cells. This condition
is called pseudohypoparathyroidism.

What is tetany?

Tetany is an abnormal condition characterized by vialent
and painful muscular spasm, particularly in feat and hand.
What is the cause for tetany?

Tetany is because of hyperexcilability of nerves and
skalatal muscles due to hypocaleemia caused by
hypoparathyroidism.
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What are the important features of tetany?
i. Hyperrefiexia and convulsions
ii. Carpopedal spasm
iil. Laryngeal stridar
v, Cardiovascular changes.
What is muscular spasm?
Muscular spasm refers o involuntary muscular contraction.

What is carpopedal spasm?
Carpopedal spasm is the spasm in hand and feet that
occurs in hypocalcemic tetany. During spasm, the hand
shows a peculiar altilude as follows:

i. Flexion at wrist joint

ii. Flexizn at metacarpophalangeal joints

iii. Extension at imerphalangeal joints

iv. Adducton of thumb.

What is laryngeal stridor?

Siridor means noisy breathing. Lanyngeal stidor means a
loud crowing sound during inspiraticn, which occurs mainly
due Lo laryngospasm.

What is latent tetany or subclinical tetany? What are
its signs?
Latent telany is the neuromuscular hyperexcitability due to
hypocalcamia that develops before the onset of tetany, It
is charactenized by general weakness and cramps in feel
and hand. Hyparaxcitability in thesea patients is detected by
some signs, which do not appear in normal persons.
i. Trougsseau's sign

ii. Chvostek’s sign

iii. Erb-Wasiphal sign.
What is Trousseau’s sign?
Trousseau's sign is ihe spasm of the hand that is developed
after 3 mnutes of arresting the Blood New 1o lower arm and
hand. The blood Now to lower arm and hand is arrested
by inflating the blocd pressure cufl 20 mm Hg above the
patient's systolic pressure.
What is Chvostek's sign?
Chvostek’s sign is the twitch of the facial muscles, caused
by a gentle tap over the facial nerve in front of the ear. It is
due to the hyperirritability of facial nerve,

What is Erb"s sign?

Hyperexcilability of the skeletal muscles even 1o a mild
alactrical stimulus is called Erb's sign. It is also called Erb-
Westphal sign.

What are the important features of hypercalcemia?
i. Depression of neuranal activities
ii. Sluggishness of reflex activities
iii. Reduction in the duration of ST segment and QT
interval in ECG
. Lack of appatite
v, Conslipation.

What are the actions of calcitonin?
Calcitonin decreases blood caleium level and blood
phosphate lavel.
How does calcitonin decrease blood calcium level?
Calcitonin decraases blood calcium level by:
i. Increasing deposition of calcium in bones

il. Increasing excration of calcium through urine

iil. Decreasing the absorplion of calcium from intestine.
Why should the blood calcium level be maintained?
Because, calcium is very assential for many impartant
aclivities in the body such as:
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i, Weuronal activity
i. Muscular activity
I, Cardiac functidn
iv. Secretory activities of the glands
v. Coagulation of blood.
184, What is the normal blood calcium level?
9.4 mg%. It rangas between 9 and 11 mg¥.

195. What are functions of bone?

Protective funclion: Prolects soft tissues and vilal organs
of the body.

Mechanical function: Supporis the body and brings oul
movements of the body.

Metabolic funclion: Plays an importanl role in the
metabolism homecstasis of calcium and phosphate
ifi the Body.

Hematopoietic functicn: Red bene marrow in the bones is
the site of praduction of blood cells.

196. Classify bones with examples.

Long bones : Bones of the imbs

Shor bones : Bones in the wrist and ankle

Flat bones : Skull bones, mandible, scapula, etc
Irregular bomes  : Verlebra

Sesamoid bones : Patella.

197. What are the parts of bone?
Long bones are farmed by a cylindrical iube of bone tissue,
which has three portions;

i. Diaphysis: Mid portion or mid shaft

ii. Epiphysis: Wider extremily or the head on either end

iii. Metaphysis: Poriion beiween the diaphysis and
epiphysis.
188. What are the major types of celis in bone? Mention
their functions.

i. Ostecblasts: Concerned wilth bone formation that
involves the formation of bone mairix and deposition
of calcium (osteablastic activity)

ii. Osteocytes: Concerned with maintenance of bone

iii, Ostecclasts: Concerned with bone resorption that
involves the desiruction of bone matrix followed by
remaval of calcium (osteoclastic activity).

199. What is osteoporosis? What is the cause for it?
It 5 a bone disease characlerized by loss of bone matrix
and minerals. It occurs due (o excess of bone rasorption
and decreased bone formation.

200. What is rickets? What is its cause?
It is a bone disease in children characterized by collapse of
chestwall and curvature of spine. ILis due 10 the inadegquala
mineralization of bene malnix.

201. What iz esteamalacia? What is its cause?
Rickels in adulls is called osteomalacia. I is because of
deficiency of vitamin D,

202. What |5 osteomyelitis?
Osleomyelitis is the inflammation of bone or bone marrow
caused bacterial infection or injury. It masilly affecis the
bones of arms, legs. pelvis and spine.

203. What is endocrine part of pancreas?
Isleis of Langerhans form the endocrine part of pancreas.

204. Name the types of cells in islets of Langerhans.
i. Aor alpha cells ; Secrele glucagon
ii. B or beta cells : Secrete insulin
iin. O or della cells : Secrele somatostatin
. For PP ecelis  : Secrele pancrealic polypeplide.

205, What is the significance of C-peptide test?
Measurement of concentralion of C-peplide in blood is
useful to avaluate insulin synthesis by pancreas and o
dererming mode of treaiment of diabetic patients.

206. What are the actions of insulin?

i Insulin is the antidiabetogenic hormone, ie. it
decreases the blood sugar level by acting on
carbohydrate metabolism

ii. Itincreases synthesis and storage of protains

i, It increases the synihesis and storage of fat

iv. It promotes growlh of the body along with growth
hormane,

207. What are the actions of insulin on carbohydrate
metabalism?
Ingulin:
i. Facilitates the transport of glucose into the cells
ii. Increases peripheral ulilization of glucose )
iii. Increases the conversion of glucose inla glycogen in
liver and muscle
iv. Inhibits glycogenolysis
v. Inhibits gluconaogenasis.

By all ihese actions, insulin acls as an antidiabatogenic
hormone, i.e. it decreases blood sugar lavel.

208. What are the actions of insulin en protein metabolism?
Insulin acts as protein sparer by:

i. Facilitating transport of amino acids inlo the calls
ii. Acceleraling protein synthesis by inflluencing
transcription of DA and translation of mRNA
iii. Prevenling the catabolism of proteins
. Preventing the cenversion of proteins into glucose,
209. What are the actions of insulin on fat metabolism?
Insulin increases:
i. Synthesis of fatty acids and triglycerides
il. Transport of fally acids into adipose lissues
lii. Storage of fat,

210. What is the effect of insulin on growth?

Insulin promoles growih of the body by its:
i. Anabolic effects on protens
ii. Protein sparing efiects.

211. What is Houssay animal? What is its importance?
Houssay animal is the one in which both pancreas and
anterior piluitary are removed.

This preparation proves the impenance of insulin in
growth of the animal along with growth hormona. When
growlh hormaone alone or when insulin alone i3 administered
to a Houssay animal, growih is not accelerated. Bul, when
both growth hormone and insulin are given together, growlh
i% accolerated very much,

How is insulin secretion regulated?
Insulin secretion is regulated mainly by blood glucose
level. When blood sugar level is more, insulin secraticn
increases. And, when blood glucose level is less, insulin
secrelion decreases.
Insulin secretion s also increased by the following
faclors:
i. Increase in levels of amino acids such as arginine and
Iysine in biood
Increase in B ketoackds level in blood
Gastraintestinal hormones like gastrin, secratin,
cholecyslokinn and GIP
i, Other endocrine hormonas like glucagon, growth
harmone and cortisol
v, Stimulation af parasympathetic perve fibers (right
vagus) lo pancreas,
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213. What are the actions of glucagon?
Glucagon:
i. Increases the blood sugar level
il. Imcreases the transport of amino acids into the liver
celis leading 1o gluconeogenesis
iii. Shows lipolytic and ketogenic actions
iv. Inhibits gastric secretion and increases bile secrelion.

214. How does glucagon incréase the blood sugar level?
Glucagon increases the biced sugar level by increasing
glycogenalysis and gluconeogenasis,

215. Name the factors which increase secretion of glu-
cagon.

i. Reduchon in blooad glucose leval

il. Increase in amino acid level

il Exercme

v, Stress

v, Hormanes such as gastrin, cholecystokinin and
corlisal,

Name the factors which inhibit secretion of glucagon.
i. Increase in blood glucose level
ii. Somatostatin
iii. Insulin
iv. Free fally acids
v. Kelone bodies.

What are the sources of secretion of somatostatin?
i. Hypothalamus
il. D eells present in islels of Langerhans
iii, D cells present in stomach and upper part of small
intestine.
What are the actions of somatostatin®
Somatostatin:
i. Inhibils the secretion of insulin and glucagon
li. Decreases the motility of stomach and small intestine
ili. Decreases the secrelion of CCK, GIP and VIP
. Decreases the secrelion of growih harmonea and thyroid
stimulating hermone (hypothalamic somatostating.

219. What is the action of pancreatic polypeptide?
Pancreatic polypeptde is believed to increase the secretion
of glucagaon,
What is the necessity for regulation of blood sugar
level?
Glucose is the only nutrient that can be ulilized by the
fissues like brain, retina and germinal epifhelivm of gonads.
So, the blood sugar level has to be regulated within normal
fimits.
221. What is the normal blood sugar level?
Fasting blood sugar = 70 1o 110 mg%: Postprandial blood
sugar = 100 1o 140 mg%.

222. How is the blood sugar level maintained?
Bloed sugar level is maintained by a regulating mechanism
that is operated through liver and muscle under the influence
af insulin and many other hormones like thyroxine, corlisol,
glucagon and adrenaline.

223. What is the role of liver in the maintenance of blood
sugar level?
Liver acls as an important glucose buffer system, When
bleod sugar level increases alier meals, the excess glucose
is converted inlo glycogen and stored in liver, Afterwvards,
when blood sugar level decreases, liver glycogen is broken
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into glucase that is released into blood. Thesa actions are

brought about under the influence of insulin and glucagon. |
224. What is diabetes mellitus?

Persistent increase in blood sugar level with other clinical
manifestations is known as diabeles mellius.

225, What are the types of diabetes mellitus?

i. Type | diabetes mellilus or insulin dependent diabetes
mellitus (IDDM) which is due 1o deficiency of insulin

ii. Type Il diabetes mellitus or non-insulin dependent
diabetes mellitus (MIDDM ) which is due to the absence
or reduced number of insulin receptors in the cells of
the body.

226. What is juvenile diabetes?

Juvenile diabetes is a type of IDD that occurs in infancy
or childhood.

227. What are the causes for Type | diabetes mellitus?

i. Degeneration of beta cells in islets of Langerhans
ii. Desiruction of bela cells by viral infection
iil, Congenital disorder of beta cells
iv. Formalion of antibodies against bela cells during
auloimmune diseases.

228. What are the causes for Type || diabetes mellitus?
i. Genetic faclors
ii. Lifestyle changes such as bad eating habits and
physical inactivity leading to obesity.
229, Mame the endocring disorders In which diabetes
mellitus is commaon.
Gigantism, acromegaly and Cushing’s syndrome.

230. What are the features of diabetes mellitus?

i Glucosuna

ii. Osmolic divresis

iii. Polyuria

iv. Polydipsia

v. Polyphagia

vi. Asthenia

vii. Acidosis

witl. Acelone breathing
ix. Kussmaul breathing
x. Circulatory shock
*xi. Coma.

231. What is metabolic syndrome?
Metabolic syndrome or insulin resistance syndrome or
syndrome X is a group of risk factors that increase the
chances of developing heart disease, stroke and diabeles.

232, What are the risk factors involved in metabolic
syndrome’?
i. Orbesity particularly abdominal obesity.
il. High blood pressure.
fil. Increased fasting Blood sugar level,
iv. Abnormal cholesterol level.
v. Abnormal triglyceride level.
vi. Low HDL level.

233. What is the cause of hyperinsulinism?
Tumor of beta cells of islets of Langerhans.

234. What are the features of hyperinsulinism?
I. Hypoglycemia
ii. Manifestations of CMS like nervousness. remor
and excessive swealing. If not treated immediately,
hyparinsulinism leads to clonic convulsions and
unconsciousness leading 1o coma,
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Why are adrenal glands called life-saving glands?
Because. absence of adrenoconical hormones causes
death within 3 to 15 days and absence of adrenomedullary
hormones decreases the resslance 1o mental and phygical
stress,
Why are adrenal glands called suprarenal glands?
Because, adrenal glands are sitluated in abdomen above
kidneys.
¥What are the parts of adrenal glands?
i. Quter portion called adrenal medulla
ii, Inner portion called adrenal corex.
What are the parts of adrenal cortex?
i. Cuter zona glomerulosa
ii. Middie zona fasciculata
iii. Inner zona retculans.

. Name the hormones secreted by adrenal cortex.

Adrenal cortex secreles three groups of hormones:

i. Mineralocorticoids: Aldosterone and 11 deoxycor-
ticosterone secreted by zona glomerulosa

il. Glucocomceids: Conisol and coricosterone secrated
mainly by zona fasciculata and in small quantities by
zona raticularis

i, Sex hofmanes (androgens): Dehydreepiandrosterans,
androstenedicne and testosterone and small quaniity
of astrogen and progesterona secreted by zona
reticulans.

. Why is aldosterone called life-saving hormone?

Because, absence of aldosterone causes death within 3
1o 14 days.

. What are the actions of aldosterone [mineralo-

corticoid)?
Aldosterone increases:
i. Reabsorption of sodium ions
ii. ECF valume
Hi, Blood pressure
iv. Excretion of potassium
v. Excretion of hydrogen ions
vi. Reabsorption of sedium from sweat and salivary
glands
wil. Absorption of sedium from intestine,
Hame the factors which stimulate the secriétion of
aldosterone.
i Increass in polassium on concentration in ECF
ii. Decrease in sodium ion concenlralion in ECF
wi. Decrease in ECF volume
e, ACTH,

How iz aldosterone secretion regulated?

Increase in polassium ion concentration in ECF directly
acts on zona glomerulosa of adrenal cortex and increa-
ses the secrelion of aldostercne. Reduction in sadum
concentration and volume of ECF causes release of
renin from juxtaglomerular apparatus of kidney. Renin
converts angiotensinogen into angiotensin 1. Angiolensin
1 is converted into angictensin |l by converling enzyme,
Angiotensin 1l stimulates zona glomerulesa of adranal
corex and increases the secretion of aldosierone,

Why is cortisol called life-protecting hormone?
Because, it helps ihe body to wilhsiand siress and irauma
in life,

What are the actions of cortisol on carbohydrate
metaboliam?

Cortisol 15 a diabelogenic hormone and il ngcreases the
blood sugar level by:
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i. Promoling gluconeoagenasis.
i, Inhibiting glucose uptake and wtilization by perpheral
cells (anlitnsulin action).

What are the actions of cortisol on protein metabolism?
Cortiscl causes calabolism of proteins by
i. Relgasing amino acids from body cells into blood
ii. Increasing uptake of amino acids by livers cells for
synthesis of proteins and carbohydrales,

What are the actions of cortisol on fat metabelism?
Cortisol increases:
i. Mobilization of fatty acids from adipose lissue
ii. Concentration of fatty acids in the blood
iii, Lhidization of fat for energy.

What are the actions of cortisol on mineral meta-
bolism7

Cortizol increases retention of sodium and water and
excretion of potassium.

‘What are the non-metabolic actions of conisol?

i. On blood cells: Cortisol decreases the circulating
eosinophils, basophils and lymphocyles and increases
neutrophils, red blood celis and plateleis

ii. On vascular Response: Cortisol is essential for
vasoconsticlor action of adrenaline and noradrenaling

iii, On nervous system: It is essential for normal fung-
tioning of nervous system

iv. Permissiva action: It is essential for execulion of
actions of some hormonas

V. Antistressor effects: It increases the resistance to
stress

vi. Anti-inflammatory effects: Cortisol prevents inflam-
matory changes in cells caused by injury or infecton
vii. Antiaflergic actions: It prevenis reactions in allergic
conditions
ii. Immunosuppressive effect: Cortisol suppresses
immune sysiem.

How is the secretion of cortisol regulated?

By negative feedback mechanism through ACTH secreted
by anterior plluitary and corticotropin releasing hormone
by hypolhalamus.

What are the actions of adrenocorticotropic hormone
(ACTH)?
i. Adrenal actions (on adrenal cortex):
a. Maintains the structural integrity and vasculari-
zation of gland
b. Converls cholesterol into pregnenclone frem which
the glucocoricoids are synihesized
c. Causes release of glucocoricoids
d. Prolongs the glucocorticoid action.
ii. Mon-adrenal actions:
a. Mobilizes the fats from fat lissues
b. Melanocyte stimulating eflect.

252. What are the effects of hyperactivity of adrenal cortex?

253,

i. Cushing’s syndrome
ii. Hyperaldostergnism
ill. Adienoganital syndrome,

What is the difference between Cushing's disease and
Cushing syndrome?

If the disorder is due o piluitary origin (hypersecretion of
ACTH resulting in hypersecretion of glucocorticaoids). it
i3 called Cushing's disease. If it is due to adrenal origin
(hypersacretion of glucocorticoids), il is called Cushing's
syndrome,



254. List the features of Cushing's syndrome.
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i Abnormal distribution of body fal resulling in moon
face, torso, buffalo hump and pot belly
ii. Purple siriae
iii. Thinmireg of extrermities
iv. Thinning of skin and subcutanecus lissues
v. Darkening of skin in neck: Acanthosis
vi. Hyperpigmentation
vii. Facial plethora: Facial redness
wiii. Hirsutism: Facial hair growth
ix. Muscular weakness
%, Bone resorplion and osteoporosis
®i. Hyperglycemia
Hii. Hyperension
i, Immunosuppression
A, Poor wound haaling,

What is Nelson syndrome?

Melson syndrome is a disorder that develops after surgical
remaoval of both adrenal glands. It is because of the growth
of piluliary tumor that secretes excess ACTH. The fealures
include headache and visual problems.

What is hyperaldosteronism?
Excessive secretion of aldosterone is known as hyper-
aldasteronism,

Hame the types and causes of hyperaldosteronism.
i. Pimary hyperaldesteronism {Conn's syndrome): Due
to lumar in zona glomerulosa
ii. Secondary hyperaldosteronism; Due lo exira adrenal
causes such as congestive cardiac failure, nephrosis,
texemia of pregnancy and cirrhosis of liver,

What are the features of hyperaldosteronism?
i. Increase in ECF wolume and Bood volume
ii. Hyperension
iii. Polyuria
v, palydipsia
v. Muscular weakness
vi. Matabolic alkalosis.

What is aldosterone escape or escape phenomenon’®
It is the escape of kidney from salt-retaining effects of
excess administration or secretion of aldosterone.

In primary hyperaldosieronism, there is retention of
sodium and water leading lo increase in ECF volume. When
ECF wolume increases to cerlain level, atrial natriuretic
peplide (ANP) is released from atrial muscles. ANP causes
excrelion of sodium and water from the kidney in spite of
increased aldosterone secretion. This is known as escape
phenomenon. Because of this, edema is not developed in
primary hyperaldosteronism.

What is adrenogenital syndrome?

Adrenogenital syndrome is the condition with increased
activity of sex organs due to excessive secrelion of sex
harmenes from adrenal corlex,

What is virilism? What are its features?
Virilism is the development of male secondary sexual
characlers in females due to increased secretion of
androgens.
Fealures:

i. Increase in muscle bulk

ii. Deepaning of voice

fii, Amenorrhea

. Enlargement of clitoris

v, Mate type of hair growth,

262. What are the features of adrencgenital syndrome in
males?
i. Ferminizalion
fi. Gynecomastia (enlargement of breast)
iil. Atrophy of testes
iv. Loss of interest in woman,

263, What are the effects of hypoactivity of adrenal cortex?
i. Chronic adrenal insulficiency or Addison’s disease
ii. Congenital adrenal hyperplasia,

264. What is Addison's disease?
It is the filure of adranal cortex 1o sacrale coficostercids,

265. What is the cause of Addison's disease?
i. Atrophy of adrenal cortex due o autoimmune diseases
il. Destruction of the gland because of tuberculosis
fii. Destruction of hormone secreling cells in adrenal
cortex by malignant lissues
iv. Congenital failure to secrete cortisol,
v. Adrenalectomy and failure to take hormone therapy

266. What are the features of Addison's disease?
i, Hyperpigmentation of skin and mucus membrans
I, Muscular weakness
iii. Dehydration
iv. Hypotension
v. Decreased cardiac output
vi. Hypoglycemia
vii. Mausea, vomiting and diarrhea
wiil. Susceplibility to infections
ix. Inabality to withstand slress.

267. What is Addisonian crisis? When does it occur?
Addisonian crisis is the sudden collapse of the person due to
gsaevera and acute need for large quaniity of glucocorticoids.
It ooccurs in

i, Exposure lo even mild stress.
ii, Hypoglycemia due o fasting
iii. Trauma
iv. Surgical operation
v. Sudden wilhdrawal of glucocorticeid lraatmeanl.

268. What Is congenital adrenal hyperplasia?

It is the disease thal develops due to the comgenital
absence of enzymes necessary for the synthesis of
cortizel, particularly 21-hydroxylase, Since cortisol
secretion is decreased, secretion of ACTH increases by
fexdback mechanism. ACTH acls on the adrenal glands
and increases the number of cells leading to hyperplasia,
Since, corligsl cannol be synthesized due lo lack of
enzymes, the synthesis of andregens increases leading to
sexual abnormalilies,

269, What are the features of congenital adrenal hyper-
plasia?
In boys:
Congenital adrenal hyperplagia leads 1o a8 condiion called
macrogenitosomia praecoy. The features of this condition are:
i. Precogious body growth causing appearance of infant
Hercules
ii. Precocious sexual development with enlarged
penis. In girls, adrenal hyperplasia develops mas-
culinization or virilism. In some cases, il causes
pseudohermaphrodites.
in girls:
i. Masculinization or virilism
i, Pseudoharmaphroditism in some genelic disorders.

s
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270. What are the hormones secreted by adrenal medulla?
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Adrenal madulla secretes the following catecholamines
i. Adrenaline or epinephring

ii. Moradrenaling or norépinephrnne

ili. Dopamine.
Why are the hormones secreted by adrenal medulla
called catecholamines?
Adrenal medullary hormones are the amines derived from
canechel and $o these hormones are called calecholamines.

Which is the precursor for catecholamines?
Catecholamines are synihesized from amino acid tyrosine.
What iz the mode of action of catecholamines?
Actions of catecholamines are exeried through some
receplors present in the largel organs called adrenerngic
rEceplars,

. What are the types of adrenergic receptors?

i. Alpha adrengrgic receptors, which are divided inlo
alpha,and alpha, receptors

ii. Beta adrenergic receptors, which are divided into
beta,and beta, receptors.

. What is the difference in the response of adrenergic

receptors to adrenaline and noradrenaline?
Alpha receplons give mone response 1o noradenaling than
for agrenaline.

Beta, receptors have eqgual response to both
adrenaline and noradranaling.

Bela, receptors give mone response o adrenaline than
to naradrenaling.

What are the actions of adrenaline and noradrenaline
on metzbolism?

Adrenaline has metabolic actions bul noradrenaline does
not have metabolic effecis, Adrenaline is a calorigenic
hormane and it increases the basal metabolic rate. It
increases blood glucose level by increasing glycogenclysis.
On fals, it causes mobilization of fatty acids from adipose
lSSUes,

What is the action of adrenaline and noradrenaling on
blood?

Adrenaline increases the red blood cell count and hemo-
glebin content of the blocd by causing contraction of
spleen, Noradrenalineg does not show this action.

What is the action of adrenaline and noradrenaline on
heart?

Adrenaline increases overall activily of the hear, ie. it
increases the rate and force of coniraction and excitability
of the cardiac muscie. Noradrenaling has mild effect on
heart.

What are the actions of adrenaline and noradrenaline
on blood vessels?
Neradrenaline has got stronger aclion on blood vessels,

It causes vasoconsinction throughoul the bady thus,
increasing the tolal penpheral resistance, So noradrenaling
15 called general vasoconstnclor.

Adranaline also causes vascconsiniction. Bul il causes
the dilatation in some areas like skeletal muscle, liver
and hear. So, adrenaling decreases the tolal penpheral
rasistance.

What are the actions of adrénaling and noradrenaline
on blood pressure?

Adrenaiine increases systolic biood pressure by increasing
the rate and force of contraction of hean and cardiac output,
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But it decreases diastolic blood pressure by reducing the
lctal paripheral resistance.

Moradrenaling increases diastolic blood pressure 1o a
greater exlent because of its general vasoconsinctor aclicn
that increases the lotal peripheral resistance. It increases
systolic pressure 1o a lesser axlant.

What are the actions of adrenaline on respiratory
system?

Adrenaling increases the rate and force of respiration,
When injected, it produces adrenaline apnea. Il also
causes bronchodilalation,

What are the actions of adrenaline on skin?
I, Causes contraction of arrector pili
il. Increases sweaat secrelion.

What are the actions of adrenaline on skeletal muscle?
Adrenaline:
i, Causes severe contraclion and quick faligue of
skelelal muscle
it. Inereases glycogenolysis and release of glucose from
muscle into blood
iii. Causes vasodilatation in skeletal muscles,

What are the actions of catecholamines on smooth
muscle?
Catecholamines cause confraction of smooth muscles in
the following ohgans:

i, Splenic capsule

ii. Sphincters of gastrointastinal (G1) tract

i, Arrector pili of skin

v, Gallbladder

v. Uterus

vi. Dilater pupillae of irs
vil. Mictitating membrane of cat,

Catecholamines cause relaxalion of smooth muscles in the
following organs:

i. Mon-sphincteric part of Gl tract (esophagus, stomach

and intesting)

i, Bronchioles

ii. Urinary bladder.
What are the actions of adrenaline on nervous system?
Adrenaline increases the aclivity of brain. Adrenaline
secretion increases during “fight or flight reactons’ after
exposure o stress. It enhances the cortical arousal and
other facilitatory funclions of central nervous system.

What are the stimuli for the secretion of catecho-
lamines?

I. Exposure 10 stiess

ii. Exposure o cold

iii. Hypoglycemia,
What is pheochromocytoma®
Phagochromocyloma is & condition characterized by
hypersecretion of catecholamines. It is caused by lumar
of chromophil cells in adrenal medulla. Hypertension,
hyperglycemia and glucosuria are ihe imporiant features
of this condition.

Where is pineal gland situated?
Pineal gland is situaled in diencephalic area of brain above
hypothalamus,

What is the function of pineal gland?

Pineal gland secreies melatonin. In some animals,
malatonin stimulales gonads and, in some animals, it
inhibits the gonads. in humans, it inhibits onset of puberly
by inhibiting the gonads.



290. Where is thymus situated?
Thymus is situated in front of trachea below thyroid gland.
251. What are the functions of thymus gland?
i. It plays an imporiant role in cellular immunily by
processing the T lymphocytles
ii. It secretes thymosin (that helps in the proliferation
of T lymphocytes) and thymin (that suppressas
neuromuscular actlivity by inhibiting release of
acetylchaoline).

292. Mention the hormones secreted by kidney.
i. Erythropaiatin
ii. Thrombopoietin
iii. Renin
. 1, 25 dihydroxy cholecalciferal
v. Prostaglanding,
293. Name the hormones secreted by heart. What is their
action?
Atrial natruretic peptide (ANP), brain natiuretic peptide
{(BNP) and C-type natrivretic peptide (CMP) are the
hormonas secrated by heart.

Thesa hormonas:
i. Increase sodiuvm excretion through urine (escape
phenomenon)
ii. Dacrease blood pressure,

294, What are local hormones? What are the types of local
hormones?
Lecal hosmones are the substances which act on he same
area of their secretion of in immediate neighborhood.
Types:
i, Hormones synthesized in lissues
ii. Hormenes synthesized in the blood.

285. Mame the local hormones synthesized in the tissuwes,
i. Progtaglandins and relaled substances like throm-
boxanes, prostacyclin, leukoirienes and lipoxins
ii. Other local hormones like acetylcholine, seratonin,
histamine, substance P, hepann, leptin and Gl
harmanes.

246, Mame the local hormones synthesized in the blood.
Seratonin, angiotensin and kining,

ABojouLnopuy



ey =R
i Seciion
4 R, S W

Reproductive System

-

10.

. Name the sex organs in males.

Primary sax organs of gonads: Testes

Accessory sex organs: Seminal vesicles. prostate gland,
ureihra and external genitalia such as penis and
scrotum.

. What are seminiferous tubules?

Semimferous wbules are coiled wbular structures in the
lestes conlaining bwo lypes of cells, the spermatogenic
cells and Sertal cells.

. What are the spermatogenic cells?

Spermalogenic cells are the cells producing sperms in the
testes, In children, only one type of spermatogenic cells iz
present called spermatogonia.

Alter puberty, diferent stages of spermatogenic
celis (spermatogonia, primary spermatocytes, secondary
spermatocytes and spermatids) are found in the testes,

. What are Sertoli cells?

Sertoli cells are the supporting cells present in semini-
ferous tubules of lesies,

What are the functions of Sertoli cells?
Seriali cells:
i. Support and nourish the spermatogenic cells
ii. Secrete the enzyme aromatase
iii. Secrete androgen-binding protein (ABP)
iv. Secrete estrogen-binding protein (EBP)
v. Secrete inhibin
wi. Secrete activin
vil. Secrate Mdllerian-regression factor (MRF) in fetus

What is Millerian-regression factor (MRF) Millerian-
inhibiting substance (MI5)7

MRF is secreted by Senoli cells in fetal testes. It is
responsible for regression of Mallenan duct during sex
differentiation.

What is blood-testes barrier?

It 5 & mechanical barrier that separales blood from
seminiferous wbules of the testes. I is formed by light
junclions between the adjacen Senol cells.

What is the function of blood-testes barrier?
Blood-testes barner:

1. Prodects seminilercus tubules and spermatogenic calls
by preventing the eniry of toxic substances from blood
il he lumen of semanilferous lubules

il. Prevents development of autoimmune disorders
by inhibiling entry of anligenic products of
spermatogenesis from lestes into blood.

. What ara the functions of testes?

Gametogemc funclion: Production of sperms. Endocring
function: Secration of male S&x NOMONEs.

What is spermatogenesis?

Froduction of sperms is known as spermalogenesis,
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Hame the stages of spermatogenesis.
i. Stage of preliferation
il. Stage of growth
iii. Stage of maturation
iv. Stage of translformation,

Atwhat stage of spermatogenesis the number of chro-
mosomes becomes haploid?
Al the stage of maturation, i.e. in the spermalids,

What is spermicgenesis?

It is the process by which spermalids become malure
spermalozoa.

What is spermination?

It is the process by which matured sperms are released
from Sertoli cells into seminifercus lwbules,

Mame the hormones necessary for spermatogenesis.
i. Testosterone

ii. F&H

ii. LH

iv. Estrogen
v. Growilh hormone

i, Inhikbim

wii. Activin

Mame some factors which inhibit spermatogenesis.
i. Increase in tempearature
ii. Infectious diseases such as mumps.

What is cryptorchidism? What is its cause?
It is a congenital disorder with undescended testes. It
occurg because of absence of lestosterone secration.

What are the hormenes secreted by testes?
Androgens or male sex hormones:

i. Testosterone

ii. Dihydroteslostarone

iii. Androstenedions.

What is the source of secretion of testosterone?
i, Interstibal cells of Leydig present in testes
i, In smiall guantity in the adrenal corex.

What is the period of life during which testosterone is
not secreted?
During the pericd between binh and puberty.

What are the functions of testosterone In fetal life?
Testosleraone helps in;

i. Sex differantiation

il. Development of sex organs

in. Descent of lestes.

What are the genital ducts present in fetus?
i, Misllerian duct
i Walffian disct,

What is Millerian duet?
iz a genital duct in fetus, Il gives rise 1o lemale accessary
sek organs such as vaging, wefus and fallopian lubes.



24. What is Wolffian duct?
It i% a genital duct in fetus. It gives rise to male accessary
sex organs such as epldidyims, vas deferens and serménal
vesicles,

25, What are the functions of testosterone in adult life?
Testosterona:
i. Increases the size of sex argans
ii. Causes developmen! of secondary sexual characters
such as muscular growlh, bone growih, changes in
skin, hair distribution, voice, BMR, blood, electrolyte
concentralion and water content in the body.
26. How is testosterone secretion regulated?
In fetus, testosterone secretion is stimulated by human
chorionie gonadotropin secreted from placenta. Alter
puberty, lestosterone secration is stimulated by inter-
stitial cell stimulating hormone (ICSH) secreted by antenior
pituitary. The regulation is by negative feedback mechanism
that invalvas ICSH and LH releasing hormona.
27. What is inhibin? What is its action?
Inhibin i5 a peptide hormone secreted by Sertoli cells. In
fernales, itis secreted by ovarian follicles. Itinhibits secration
of F5H and decreases the pace of spermatogenesis.
28. What is activin? What is its action?
Inhabin i% a peptide hormone secreted by gonads. ltincreases
secrelion of FSH and accelerales spermatogenesis.

29, What are anabolic steroids or anabelic-androgenic
steroids?
Anabolic stersids are synthetic forms of lestesterone, which
are used (o increase the growih of muscies and bones. Like
androgens, these slerods increase growth of muscles and
bones by acceleraling protein synihesis (anabolic effect).

30. What is male andropause? What are its other names?
Male andropause of climacledic is the conditien in men,
charactenzed by emoclhional and physical changes in lhe
body, due to low androgen level with aging.

It iz also called male climactenic or vircpause or male
menopause,

3. What are the effects of extirpation of testes before pu-
berty?
i, The infantile sexual characters remain throughout life
(Bunuchism}
ii. Height iz slightly mare
iii, Bones are weak and thin
iv. Muscles are weak
v, Sex organs do not increase in sizé and male secondary
sexual characters do not davelap
vi, Feminine distribution of fat ocours.

32. What are the effects of extirpation of testes immedi-
ately after puberty?
i. Functions of sex organs are deprassad
ii. Seminal vesicles and prostate gland undergo atrophy
iii, Penis remains smaller in size
v, Many of the secondary sexual characters such as
mala distribulion of hair, musculature and thickness
of bones are lost
v. Loss of sexual desire and sexual activities.

33. What are the effects of extirpation of testes in adults?
i. Accessory sex organs such as seminal vesicle and
prostate gland degenarate
il. Penile araction may occur bul there is no ejaculation
iii. The secondary sexual characters and sexual desire
may nol be affected much,

34. What Is hypergonadism? What is its cause in males?
It is the condition characlerized by hypersecretion of sex
harmones from gonads. In males, it is duea to the Wumar of
Leydig cells.

35. What are the effects of hypergonadism in males?

i. Rapid growth of muscles, bones, sex organs and
secondary sexual characlers

ii. Height of the person is less because of early closure
of epiphysis

iii. Development of gynecomastia,

36. What is hypogonadism? What are its causes in males?
The condition characierized by reduction in the funclicnal
aclivity of gonads is known as hypogonadism.

Causes in males:

i. Congenital nonfunclioning testes
il. Underdeveloped lestes
fii. Cryptorchidism

v. Caslralion
v. Absence of androgen receplors in testis
vi. Disorder of gonadolrophs

vii. Hypothalamic disorder,

37. What are the effects of hypogonadism in males?
Effacts are similar 1o the effects of removal of lestes befora
puberly. Refer Cuestion 19 of this section.

38. What are the functions of fluid secreted from seminal
vesicles?
i. It provides nutrition to the sperms
il. Fibrinogen prasent in this fuid causes coagulation of
SEmen
ii. Prostaglandin of the fluid enhances the fertilization of
QWM.
38, What are the functions of prostatic fluid?
i. Prostatic fluid provides oplimum pH for motility of
SPEIMS
ii. Clotting enzymes in this fluid cause coagulation of
SEImEn
iii. Fibrinolysin present in this fluid causes lysis of
coagulum,

40. What is the nature of semen?
Al the time of ejaculation, semen i3 liquid in nature.
Immediately it is coagulated and the coagulated samen is
known as coagulum.
Finalty, it undergoes a secondary liqualacltion.

41. What are the properties of semen?
Specific gravily : 1.028
Velume : 4 1o 6 mUejaculation
Reaction : Alkaling with a pH of 7.5

42, What is the compesition of semen?
Semen conlains sparms (10%) and seminal plasma (90%).
Seminal plasma conlaing:

i, Fluid from seminal vesicles (B0%) containing ascorbic
acid, fibringgen, flavin, fructose, inositol, pepsinogen,
phosphorylcholing, prostaglandin, citrate and citric
acid

ii. Prostatic fluid {30%) containing acid phosphatase,
cholesterol, clotling enzymes, fibrinolysin, glucose,
lactate dehydrogenase, phospholipids, plasminogen
aclivator, serminin, spermine, and inorganic
substances

ili. Small amount of secretions from bulbourathral glands,

43. What is the normal sperm count?
100 te 150 millignsimL of semen.
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44, At what level of sperm count does the sterility occur
in males?

Whien the sperm count is below 20 million/mL of semen,

45, What Is the survival time of sperms after ejaculation?
Aboul 24 10 48 hours at a temperalung squivalent to body
lumperau.lre.

46, What is the survival time of sperms after ¢jaculation?
About 24 10 48 hours at a temperature eguivalent to body
lemperalure.

47. What are the minimum qualities of semen required for
fertilization?

i. Violume of semen per ejaculation : 2 mL
il. Sperm count : 20 milions/mL
iii. Mumber of sperms n each ejaculation ; 40 millions
iv. Live sperms per ejaculation : 75%
v. Motile sperms @ 50%
vi, Sperms with normal shape and structure @ 30%
wil. Sperms wilh head defect must be less than ; 35%.
Vil Spemms wilh midpiace defect must ba less than : 20%.
ix, Sperms with (ail delect must be kess than : 20%.

48. What are the abnormalities of sperm?

Azrgospermia; Lack of sparm in semen

Teratozoospermia: Presence of sperms with abnormal
morphology. It is also called teratospermia

Aspermia: Lack of semen

Cligospermia; Low volume of semen

Hematospermia: Appearance of blood in semen

459, Name the sex organs in females.
Primary sex organs or gonads: Ovaries
Accessory sex organs: Fallopian lubas, ulerus, carvix,
vagina and external genitalia such as labia majora,
labia minora and cliloris.

50. Name the parts of uterus.
i. Fundus {above the entrance points of fallopian tubes)
ii. Body (between fundus and isthmus) :
ii. Cervix {below isthmus).
51. Name the layers of uterus,
i. Serous or outer layer
il. Myométhurm or middie muscular layer
i, Endomeinum of inner mucus fayer.

52. Name the periods of lifespan of a female
First pericd: From bifth 10 puberty
Second period: From puberly menopause
Third peried: From menocpause 1o rest of the life.
53. What are the functions of ovaries?
i. Secreticn of female sex hormones
i Cogenesis
iil. Menstrual cycle.
54, Mame the hormones secreted by ovaries,
i. Female sex hormones: Estrogen and progesierone
ii. Inhibin
iil, Relaxin
iv. Small guanlities of androgens.
55. What are the sources of estrogen?
In & non-pregnant female: Follicles of ovaries
During pregnancy: Corpus luteumn and placenta
Asmall guanbity of estrogen is secreled from adrenal corfex
throughout life.
56. What are the actions of estrogen on ovarian follicles?
Estrogen:
i. Promotes growth of avanan follicles
ii. Increases secrelory activity of theca celis.

37. What are the actions of estrogen on uterus?
Estrogen causes:

i. Enlargement of uterus

ii. Increase in blood supply to uterus

iil. Deposition of glycogen and fats in endometrium

iv. Proliferation and dilatation of endometrial blocd

vessels

v. Proliferaton and dilatation of endometral glands

vi. Increase in spontanaous activity of ularine muscles

and sensitivity o oxytecin
vii. Increase in the contractility of uterine muscles,

58. What are the actions of estrogen on fallopian tubes?
Estrogen:

i. Increases the number and size of ciliated epithalial
cells lining the fallopian tubes

i. Increases the aclivity of cilia that facilitates the
movement of ovum through the fallopian tube

iii. Enhances the proliferation of glandular tissues in

fallopian tubes.

59. What are the actions of estrogen on vagina?

Estragen:

i. Changes the cuboidal epithelium of vagina into
sieatified apithalivm, which has more resistance lo
trauma and infecticn

il. Increases the number of layers of vaginal epithelium
by proliferation

iii. Reduces the pH of vagina causing more acidily.

60, What are the female secondary sexual characters in-
fluenced by estrogen?

i, Hair growth in pubic region and axilla and profuse hair
growth in scalp

ii. Softness, smoothness and increased vascularity of the
skin

i, Marrow shoulders, broad hip. converged thighs and

diverged arms and deposilion of fal in breasis and
butiocks

iv. Retention of prepubertal voice with high pilch.

61. What are the actions of estrogen on mammary glands?
Estrogen increases the size of mammary glands by
causing:

i. Davelopment of stromal tissuas

ii, Extensive growlh of ductile system

iii. Deposition of fat in the ductile system.

62. What are the actions of estrogen on bones?

Estrogen increases osleoblastic activity thal accelerates

the height at the time of puberty, Al the same time, il causes

early closure of epiphysis.

63. What aré the actions of estrogen on metabolism?
Esirogen;

i. Increases the protein synthesis

i, Causes deposition of fat in the subcutanecus lisswes,
breasts, buttocks and thighs.

G4. How is the secretion of estrogen regulated?
Secretion of estrogen is regulated by FSH secreted
from antenor piluitary through negative feedback
mechanism. The secretion of FSH. in tur, is under the
cuniral of gonadotropic releasing hormone secreted from
hypaothalamus,

65. What are the sources of progesterone?

Ina non-pregnant female: Small guantity of progesierone
is secreted from theca cells of ovary during follicular
phase and large quantily is secreled from corpus
luteum of ovary during the luteal phase of menstrual
cyche,



In first rimester of pregnancy: Corpus luteum and placenta
secrate a large quantily of progaesterans.

In second and third trimester of pregnancy: Flacenta
secretes a large quanlily of progesierons

A small quanlily is secreted from adrenal cortex through-
out life.

66. What is the action of progesterone on fallopian tubes?

Progesterone increases the secretion from mucosa of
fallopian tube that is essential for the nutrition of fertilized
ovum.

&7. What are the actions of progesterone on utarus?

Progesterone:
I. Increaseas thickness of endometrium
i Increases size of the ulenne glands
iii. Increases secretory activities of glandular epithelial
cells
iv. Increases deposition of lipid and glycogen in the
stromal cells
v. Increases blood supply to endometrium |
vi. Decreases the frequency of ulerine contractions, which
favor the implantaticn and continuation of pregnancy.

68, What are the actions of progesterone on cervix?

Progesterona increases the thickness of cervical mucosa
and thereby inhibils the transport of spem into ulterus,

69, What are the actions of progesterone on mammary

glands?
Progesierone:
i. Promotes the development of lobules and alveali of
mammary glands
ii. Makes the mammany glands secretorny In nalure,
ii. Increases the size of mammary glands by increasing
the secretory aclivily and fluid accumulation in the
subculaneous tissue.

70. How is the secretion of progesterone regulated?

LH from anterior pituitary activates the corpus luteum to
secrete progesierone. Secrelion of LH is influenced by the
gonadotroginreleasing hormone secraled in hypolhalamus,
F'rn-gastemna inhibits the release of LH from anterior
pitluitary by negative feedback.

7T1. Define menstrual cycle.

Cyclic events which take place in a rhythmic fashion
during the reproductive period of a women's life is called
menstrual cyclhe.

72, What is the normal duration of menstrual cycle?

Normal duration of menstrual cycle is 28 days. Under
normal conditions it ranges between 20 and 40 days.

73. What is menarche? At what age does It occur?

Commencement of menstrual cycle is known as menarcha.
It eceurs at the age of 12 1o 15 years that marks the onsel
of puberty.

T4, What is menopause?

Mencpause is the permanent stoppage of menstrual cycle
in cld age.

75, Enumerate the changes taking place during menstrual

cycle.
i, Qvarian changes
il. Utarine changes
iii. Vaginal changes
iv. Changes in carvix uberi.

T6. Mame the phases of ovarian changes during menstrual

cycle,
i. Follicular phase: Development of Graafian follicle and
secretion of large amount of estrogen

7.
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ii. Luteal phase: Development of corpus luteum and |

secretion of large amount of progesierone. [

Hame the diferent ovarian fallicles.
i. Primordial folliche
ii. Primary folliche
i, Vesicular follcle
v, Graafian follicle,

What is evulation? When dees It oecur?
Process by which ovum is released by rupture of Graafian
follicle is known as owulation. It occurs on 14th day of
mensirual cycle in a normal 28 days cycle.

How does ovulation occur?

Owulation occurs because of rupture of stigma which is
a protrusion developed on the surface of the Graafian
Tollicle. Rupture of Graafian follicle releases ovum into the
abdorminal cawvity.

What is LH surge?

Just prior to ovulation, a large quantity of LH is secretled.
The need for axcessiva secretion of LH is known as LH
surge or luleal surge or ovulalory surge.

How is ovulation time determined?
i. By determining basal body temperature
ii. By determining the hermonal excretion in uring
iii. By determining hormanal level in plasma
iv. By ullrasound scanning.
v. By cervical mucus pattern

What is the importance of knowing ovulation time?
Determination of ovulation time is necessary o adopt
rhythm method (safe pericd) of family planning.

What is corpus luteum?

It is the glandular yellow body that develops from the
remaining cells of Graafian follicle after the release of ovum
{after ovulation).

Hame the types of cells present in corpus luteum.
i. Lutein cells derived from granulosa cells
i, Cells of theca inlearma.

Lutein cells are surrounded by cells of theca externa.

What is the function of corpus luteum?
Corpus luteum:

i. Funclions as temporary endocrine gland and secrates
large amount of progesterone and small amount of
esirogen.

il. Helps to mainiain the pragnancy in the first tAmester
(till the: placenta stars secreling the hormones).

B6. What is the fate of corpus luteum?

a7

Fale of corpus luteum depends whelher pregnancy oocurs

or nol.

If pregnancy does not occur: Carpus lutéum involutes
and degenerates into corpus luleum mensirualis or
spurium. Corpus luteum menstrualis is transformed
into a whitish scar called corpus albicans.

If pregnancy occurs: Itincreases in size and remains for 3 to
4 months. During this period, it secretas large amount
of progesterans and small amount of estrogen, which
are essenlial to maintain pregnancy.

Name the phases of uterine changes during menstrual

cycle.

i. Menstrual phase
ii. Prolilerative phase
iii. Secratory phase.
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88. What are the uterine changes during menstrual phase?
i. Lack of estrogen and progesterone causes sudden
invelution of endometum
i It leads o reduction in the thickness of endometrium
ili. During the next 24 hours, tortuous blood vessels in
endomatrium undargo severe consiriction
. Vasoconsiriction leads 1o hypoxia and necrosis of
endamelnum
v. Mecrosis causes rupture of blood vessels and oozing
of blood
vi. Cuter layer of the necrotic endometrium is separated
and passes oul along with blood
vii. This process is continued for aboul 24 1o 36 hours
viii. Within 48 hours after the reduction in the secretion of
estrogen and progesterone, the superficial layers of
endometrium are completely desquamaled
ix. Desguamaled lissues and the blood in the endometrial
cavity initiate the contraction of ulerus
¥, Uterine contractions expel the blood along with
desquamated ulenine tissues 1o the exterior through
Vaginag,
£9. What are the causes for uterine changes during men-
strual phase?
Al the end of menstrual cycle, there is sudden decrease
in the level of estrogen and progestercne. This leads o
sudden involution of endometrium at the beginning of next
cycle, Since estrogen and progesiercne are vasodilalors,
lack of these hormones causes severe vasoconsiriclion.
Prostaglandin secreted by the involuled endometnum also
causes vasoconsiriction. Due to severe vasoconstriction,
hypoxia and necrosis occur in the endometrium. Necrosis
causes rupture of blood vessels leading to bleeding.

90. What is the composition of menstrual fluid?
i, Blood (about 35 mL)
il. Serous fluid (about 35 mL)
ini. Desquamated endometrial tissues.

91. How much of blood is lost during menstrual phase?
Aboul 35 mL

92. Why the menstrual blood does not clot?
During menstruation, bload clots as soon as il oozes
inte the uterine cavity. Fibrinolysin released from the
endoihelium of damaged blood vessels causes lysis of the
clot in the ulerne cavily ilsell 5o that the menstrual blood
does not clot.

93. What are the uterine changes during proliferative
phase?
i. Endomeirial cells proliferaie
ii. Epithelivm reappears on the surface of endometrium
iil. Uterine glands stan developing
iv. Blood vessels also appear in siroma
v. Endomeirium reaches the thickness of 3 lo 4 mm.

894. What are the uterine changes during secretory phase?

i Uaring glands increase in size and become more
teruous

ii. Cytoplasm of stromal cells increases due 10 deposition
ol glycogen and lipsds

ili. Mew blood vessels appear in endometnum

. Blood supply 10 Ihe endomalrium incraases

v. Thickness of endometrium increases to about 5 10 6 mm.

95. What are the changes, which occur in cervix during
menstrual cycle?
Duwring menstrual phase, under the influence of estrogen,
the mucouws membrane of cennx becomas thin and alkaline.
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This helps for the survival and motility of sperms. During
secrefory phase, because of the aclion of progesterons,
mucous membrane of cervix becomes thick and adhesive.

What are vaginal changes during menstrual cycle?

During proliferative phase; Vaginal epithelium is comified
because of estrogen.

Duwring secratory phase: Proliferation of vaginal epithelium
because of progestercne and infiltration of leucocyles
in the vaginal epithelium.

Name the hormones, which influence the ovarian

changes during menstrual cycle.

Dwring follicular phase: FSH, LH and estrogen

Dwring owulation: LH

During luteal phase: FSH and LH.

Name the hormones, which influence the uterine

changes during menstrual cycle.

During proliferative phase: Estrogen

During secretory phase: Progesterone

During menstrual phase: Sudden withdrawal of estrogen
and progestarona.

What are the abnormal types of menstruation?
i. Amenorrhea: Absence of menstruation during
repraductive period of females
ii. Hypomenorrhea: Decreased menstrual Nuid
iil. Menorrhagia: Excessive menstrual bleeding
iv. Oligomenorrhea: Decreased frequency of mensinual
Bleading
v. Polymenorrhea: Increased frequency of menstrual
bleeding
vi. Dysmenorrhea: Menstruation with pain
vil. Metrorrhagia: Utenine bleeding in belween mens-
truations.

What is anovulatory cycle?
Anavulatory eycle is the menstrual eycle withoul evulation.

What are menstrual symptoms?

Menstrual symptoms are unpleasant symptoms with
discomfert, which appear in many women during
menstruation. These symploms are due to hormonal
withdrawal, leading to cramps in uterine muscle before or
during menstruation,

What are the common menstrual symptoms?

i Abdominal pain

ii. Dysmenorrhea (menstrual pain)

iii. Headache

v, Occasional nausea and vomiting

v Irritabiliby

vi. Depression

vil. Migraine (neurolegical disorder, characlerized by

intense headache causing disability).
What is premenstrual syndrome? What are the other
names for it?
It is the symptom of siress that appears before onset
of menstruation and lasts for about 4 1o 5 days prior to
meanstruation, Il is due to salt and water retention caused
by estrogen.
It is also called premensirual stress syndrome,

premensireal siress or premensinual tension,
‘What Is the cause for menopause?

Throughout life there is degeneration of primordial follicles
in the avary. Al the age of 45 years and above, the number
of primordial follicles reduces leading 1o decrease in he
sedfetion of estregen by the avary, When all the primordial



follicles are atrophied estrogen secretion stops completely.
This pericd is called menopause,

. What is postmenopausal syndromae?
Postmenopausal syndrome is the group of symptoms
that appear in women immediately after menopause. It
is characterized by certain physical, physiclogical and
peyeholegical changes, The symptoms start appearing
soon after the ovaries stop functioning.

. What are the symptoems of postmenopausal syn-
drome?
i. Hot flashes characterized by extreme flushing of the
skin
i, Wasomaotor instability
iii, Fatigue
. Nervousness
v. Emational outburst like crying and anger
vi. Mental depression
vii, Insomnia
wili, Palpitation
ix. Vertigo
x. Headache
. Mumbness or tingling sensalion
¥, Urinary disturbances such as increased frequancy of
miclurilion
¥ill, Long-term effects of estrogen lack such as ostecparosis
and atherosclerosis,

How is postmenopausal syndrome treated?
FPosimenopausal syndrome can be treated by
paychotherapy and hormone tharapy. In hormone therapy,
estrogen and progesterone are administrated with careful
adustment of dose.

10E. What are the causes for male infertility 7

i, Decrease in sperm count to about 20 milllons/mL
il. Presence of abnormal sperms like 1ailless sperms, two

headed sperms and non-molile sperms
ini. Obstruction of reproductive ducts like vas deferens
. Other causes such as:

a. Cryptorchidism

b. Trauma

& Mumps

d. Long-term use of drugs

&, Alcoholism

{. Genelic disorders.

g. Hypothalamic disorders

h. Disorders of pituitary, thyroid and pancreas.

109. What are the causes for female infertility 7

I. Abnormalities of ovaries

il. Abnormalities of ulerus

ill. Absence of avulation

iv. Other causes such as
a. Diabeles mellilus
b. Renal diseases
¢, Liver diseases
d. Hypothalamic disorders
e, Disorders of pituitary gland, hyrold and adrenal

glands.

110. ‘What is fertilization?

Fertilization refers to fusion (union) of male and femnale
gametas (sparm and ovum) to form a new offspring.

111. Where does fertilization of ovum occur?

Ferilization of ovum occurs in the fallopian tube.

112.
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When does the zygote get Implanted in the uterus? 3
After fertilizaticn, the zygole takes 3 to 5 days to reach |
the uterus. In the uterus, the zygote remains freely in the
utering cavily for 2 to 4 days and then gets implantad. So,
it takes about one week for the zygote to get implanted.

What is the duration of pregnancy (gestation period)?
280 days.

What are the consequences of abnormality in sex de-
termination?

i. Hermaphreditism: A cengenital condilion characterized
by the presence of bath male and female reproductive
organs.

ii. Gonadal dysgenesis: Defective development of
gonads.

What are the changes taking place in ovary during
pregnancy?

When pregnancy occurs, follicular growth does not occur
in ovary because of lack of F3H and LH. Corpus luteum
grows in size and remaing for three months and secretles
large amount of progesterone and small amount af
estrogen. After third month of pregnancy, when placenta
slarts secraling the hormones, corpus luteurn degenerates.

What are the changes taking place in uterus during

pregnancy®

. Increase in the volume (from zero volume to 5 10 7 L)

. Increase in size

iii. Increase in waight (from 30 to 50 g o 1000 to 1200 g)
of the ulerus

iv. Shape of the ulerus changes from pyriform o globular

v. Histological changes also ocour with the development
of decidua.

What are the changes taking place In vagina during
pregnancy?
i. Size increases
ii. Viedel caloration due to increase in blood supply
iii. Deposition of glycogen in epithelial cells.

What are the changes taking place in cervix during
pregnancy 7
i. Increase in number of cervical glands
ii. Increase in blood supply
fii. Increase in mucus secretion
iv. Seltening of cervix
v. Formation of mucus plug, which closes cervical canal.

What are the changes taking place in mammary glands
during pregnancy?
i. Development of new ducts

ii. Formation of new alvecli

ii. Deposition of fat

v Increase in size

w. Increase in vascularization

vi. Pigmentation of nipple and arecla.

How much is the weight gain of the body during preg-
namcy?
Average weight gain of the body during pregnancy is 20
to 30 kg,

What are the metabolic changes during pregnancy?
i. Increase in BMR
ii. Increase in protain synthesis
iii. Increase in blood glucose level that may lead to
diabetes in preagnancy

B
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iv. Deposition of fat in maternal body with increased blood
eholesterol level and ketosis
v. Retention of water, sedium, calcium and phosphorus,

122, What are the changes taking place in blood during
pregnancy?
i. Blood volume increases by about 20% (1 liter) mainty
because of the increase in plasma volume
ii. Hemodilution oceurs
iii, Anemia may develop,

123. What are the cardiovascular changes during preg-
nancy?
i. Cardiac output increases
il. Blood pressure decreases shightly in second trimester
iii. Hypertension may develop later if proper prenatal cara
is not taken.

124. What are the changes taking place in excretory system
during pregnancy 7
i. Increase in renal blood fow, glomerular fillration rate
and urine formation
il, Formation of dilute urine
iii, Increase in frequency of micturition.

125. What are the changes taking place in digeslive system
during pregnancy?
i. Morning sickness involving nawvsea, vomitling and
grddiness occurs during initial stage of pregnancy
il. Movement of gastrointestinal iract decreases resulting
in constipation
i, Indigestion and hypochlorhydria may occour.

126. What are the changes taking place in endocrine glands
during pregnancy 7
Generally, all the endocrine glands increase in size with
increased hormonal secretion.

127. What are the changes taking place in nervous system
during pregnancy?

Dwring early stages of pregnancy, there is excilement of
nervous system leading te psychological imbalance such

as change in the mooads, excitement and depression,

What is preeclampsia?
Toxemia of biood characterized by elevated blood prassure
is known as preeclampsia.

128.

129, What are the causes for hypertension in preeclampsia?
i Release of vasoconsinctor substances from placenta
ii. Hypersecretion of adrenal hormones

iii. Development of auloimmune processes induced by

the presence of placenta or felus.

What is eclampsia?
Toxemia of bload characlerized by severa hyperiension
and convulsions is known as eclampsia.

130

131. What are the features of eclampsia?
i. Convulsions
ii. Hyparension due lo spasm of blood vessels
1ii. Renal failure
tv. Liver failure
v. Hear fanlura
vi, Convulsions
vii, Coma.

What is parturition?
Expulsion or delivery of the fetus from the mother's body at
the and of pregnancy 15 known as pafurlion.

132.

133, Enumerate the hormones invelved in the process of
parturition.
i. Maternal harmones: Quytocin, prostaglanding, cortisal,
catecholamines and relaxin
ii. Fetal hormones: Oxytocin, cortisol and prostaglanding
ii. Placental hormones: Estrogen, progesterone and
prostaglandins.

134. What is the role of estrogen in parturition?
Estregen increases the force of uterine contractions and
the number of cxytocin receplors in the ulering wall, It also
accelerates the synthesis of prostaglanding.,

135. What is the role of progesterone in parturition?
Progesterone does not play any role in parlurition. But it
is responsible for the suppressicn of uterine contractions
throughout the perod of gestation. So, it is essential for the
maintenance of pregnancy. Al the end of gestation period,
progesterone secredion decreases suddenly and parturibon
is induced. .

136. What is the role of oxytocin in parturition?
Ouxytocin causes contraction of uterus and enhances labor
through positive feedback mechanism and neurcendocring
redlex.

137. What are Braxton Hicks contractions?
Eraxton Hicks conlractions are the weak, frregular, shor
and usually painless uterine contractions, which start after
Bth week of pregnancy. These conlraclions do nat induca
cervical dilatation, but may cause softening of cervix, Often
called the practice contractions, Braxlon Hicks contractions
help the uterus practice for upcoming labar,

138. Mention sources of relaxin secretion. What are the ac-
tions of relaxation?
Dwuring initial pericd of pregnancy; Corpus luteum
At the time of labor: Placenta and mammary glands,
Relaxin:

i. Helps labor by soflening the cervix and loosening the
ligaments of symphysis pubis, so that the dilatalion of
CEMVIX OCCUTS

ii. Inereases the number of receplors for oxytocin in the
myametrium

Simultaneously suppresses the inhibitery action of
progesterone on utering contraction, so that the uterus
starls contracting,

iv. Facilitates the development of mammary glands.

139, What are the actions of prostaglandins during labor?
Prostaglandins particularly PGE; facilitate labor by
increasing the force of ulering contractions.

140. What s placenta?
Placenta is a temporary membranous vascular argan that
develops in females during pregnancy. It is expelled after
childbirth. Placenta forms a link between the felus and
rother. Itis considered as an anchor for the growing fetus.

141, Enumerate the functions of placenta.
i. Archodng function
ii, Mutritive function
iii. Excretony function
iv. Respiratory function
v. Endocrine function,
142. What is Bohr's effect? And what is double Bohr's ef-
fect?
Bohr's effect is the reduction in affinity of hemaglobin for
oxygen due Lo increased carbon dioxide tension, On the
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othar hand, when the carbon dioxide tension decreases,
the affinity for oxygen is increased. In fetus, along with
metabolic end products, carbon dioxide is completely
excreted from fetal blood into mother's blood. This
develops low partial pressure of carbon dioxide in the
fetal blood. So, the affinity of fetal hemogiohin for oxygen
increases resulting in diffusion of more amount of oxygen
from mother's blood into fetal blood.

Simultaneously, the parial pressure of carbon dioxide
increases in mother's blood. This reduces the affimity
of hemoglabin in mother's blood for axygen resulting in
diffusion of more amount of oxygen from mother's blood
into fetal blood. This type of operation of Bohr's effect in
bath fetal blood and mother's blood is known as double
Bohr's effect.

Name the hormones secreted by placenta.
1. Human cherionlc gonadotropin (hCG)
ii. Estrogen
i, Progesterone
v, Human chonoanic somatomammatropin (HES)
v. Relaxin,

What are the actions of hCG?

On corpus lutium: hCG is responsible for the preservation
and malntenance of secretory activity of corpus luleum

On fetal testes: In male fetus, it stimulates the interstitial
cells of Leydig and causes sacrelion of lestosterona.

What are the actions of human chorionic somato-
mammotropin (HCS)7?
HCE:

i. Causes enlargement of mammary glands in animals.
But, in human baings, its aclion on marmmary glands
is nol known

ii. Causes synthesis of proteing

iii. Reduces peripheral utilization of glucose in mother
resulting in availability of more glucose for felus

iv. Causes mobilization of fal from fal depats, thus making
the availability of large.

What is fetoplacental unit?

Fetus and placenta are logether called feloplacental unit
because of their interaction during the synthesis of steroid
harmanes.

Explain the function of fetoplacental unit briefly.
i. Cholesteral enters placenta from mother's bleod
il. Frem cholestercl, placenta synthesizes pregnenalone
iii, From pregnenclone, progesterone is synthesized.
Some amount of pregnenclone enters fetus from pla-
centa. Fetal liver also produces small amount of preg-
nenalane.

. Fram pregnenoclone, dahydroepiandrosterone sulfale
(DHEAS) and 16 — hydroxy dehydroepiandrosterona
sulfate {16 DHEAS) are formed, DHEAS and 16 -
DHEAS enter placenta from fetus to form estrogen.

. Some amount of progesterone enters the felus from
placenta to form cortisol and corticosterone in fetal
adrenal gland.

‘What is the basis for pregnancy tests?

Determination of presence or absence of the hermone
called human chorionic gonadotropin (hCG) in the urine of
woman suspected for pregnancy.

Enumerate the biological tests for pregnancy.
i, Aschheim-Zondek tast
ii. Kupperman test
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iii. Friedman test
iv. Hogben lest
v, Gall-Mainini test,

What is the principle of immunological test for preg-
nancy?
Principle of immunclogical test is to determine the presence
or absence of agglutination of sheep's red blood cells or
lalex paricles coated with hCG. Presence of agglutination
indicates that the woman is nol pregnant. And absence of
agglutination indicates that the woman ks pregnant.
What are the advantages of immunological test for
pregnancy?
i. Immunoclcgical test is accurate
ii, The result is obtained within few minutes
iii. Procedure of the tests is easy o pedorm
iv. Test can be performed within first few days of
conceplion.
What is thelarche?
Thelarche is the beginning of changes in mammary glands
at the time of puberty.
Name the hormones involved In the growth of mam-
mary glands.
i. Estrogen
ii. Progestarona
i, Prolactin
iv. Growih hormona
W, Thyroxine
vi, Corigol
vii. Placental hormoneas.

What is benign breast disease?

Banign breast disease is a group of conditions characlerized
by noncancerous changes in tissues of mammary glands.
Some type of benign breast condilions may cause pain or
discomfort and may need trealment.

What are the types of benign breast disease?
i. Fibroadenoma of breast.
ii. Hyperplasia of breast.
iii. Cysls.
iv. Intraductal papilomas.
v. Adenosis of breasl,
vi. Fal necrosis.

What is lactation?
Laclation means synthesis, secretion and ejection of milk,
What are the processes invelved in lactation?

i. Milk secretion

ii, Milk ejection.

What are the phases of milk secretion?

i. Lactogenesis: Initiation of milk secretion

ii. Galactopoiesis: Maintenance of milk secration.
What are the hormones involved in milk secretion?
Prolactin: Mecessary for initiation of milk secration
Growth hormone, thyroxine and cortisol: Mecessary for
maintenance of milk secretion.

What is the effect of lactation on menstrual cycle?
Woman who nurses her child regularly does not have
menstrual cycle for about 24 to 30 weeks after delivery. it
is because, regular nursing the baby stimulates prolactin
sacretion continuously. Prolactin inhibits GnRH secretion
resulling in suppression of gonadotropin secrelan. In the
absence of gonadotropin, the ovaries become inactive and
ovulation does not ocour.
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When the frequency of nursing the baby decreases
{after aboul 24 waeks) the secretion of GnRH and
gonadolroping stans slowly. When sufficient quantity of
gonadotroping is secreted, the menstrual cydle slans,

161. What are the contraceptive methods in females?
i. Rhythm mathod
ii. By using mechanical barriers like cervical cap of
diaphragm
iii. Pill methed (oral confraceptives)
v. By using intrautening conlraceptive devices (IUCD)
v. Medical termination of pregnancy (MTF)
vi. Tubeclomy.

162. What is safe period? When does it exist?
Pencd of menstrual eyele during which there I3 no danger
of pregnancy afler sexual intercourse is known as safe
pericd. It is 4 to 5 days after menstrual bleeding and S5to &
days before the onsel of next menstrual cycle,

163. What is the disadvantage of rhythm method of concep-
tian?
Knowledge of determining the ime of ovulation is difficult
for uneducated or less educated women. So, it Is not a
successful method among such women. Alsg, there must
be underslanding betwean the couples regarding this and
sell restrain is essential, Otherwise, it cannol be practiced,

164, What are oral contraceptives?
Oral contraceptives are the pills containing synthetic

estrogen and progesterone,

165. What is the mechanism of action of oral contraceptive
pills?
Cral contraceptive pills prevent maturation of follicles and
owvulation by suppressing the secretion of gonadolropins
from piluitary. Thus, menstrual cycle becomes anovulatory
in nature under the influence of these pills,

166. Name the types of oral contraceptives.
I. Classical pils
ii. Sequeniial pills
iii. Mini pills.
167. What are the disadvantages of using oral contra-
ceplive pills?
i. Regular inlake of pills without fail is difficult

ii. Long term use of these pllls results in inhibition of
synthesis of anticoagulants and clotting factors and
andomelrial carcinoma.

168. What is the mechanism of action of intrauterine con-
traceptive device (IUCD)?
The ILCD prevents ferilization and implantation of ovum,
The IUCD with copper contant has got spermicidal action
also.
Name the commeonly used IUCD.
Lippe's loop and copper T.
What are the disadvantages of using IUCD?

i. It causes heavy bleading in Some women

il. It has the tendency to cause infection

iii. It may come oul of uterus accidenlally.

What is medical termination of pregnancy? How is it
done?
Abaortion during first few months of pregnancy is called
medical termination of pregnancy (MTP), There are three
ways of doing MTP:

i. Dilatation and curettage (D and C)

ii. Vacuwm aspiralion

jil. Administration of prostaglandin,
What is the permanent method of sterilization in fe-
males?
Parmanent mathad of sterilization in females is tubeclomy.
In this, the fallopian tubes are cul and the cul ends are
ligated so that, the entry of ovum into ulerus is prevented,
Though this can cause permanent sterility. il necessary,
recanalization of fallopian Wwbe can be done using plastic
lube.

Mame the contraceptive methods in males.

L. Using condoms

ii. Vaseclomy,
What is the permanent method of sterilization in
males?
Permanent method of sterilization in males is vasectomy.
In thig, the vas deferens is cut and the cul ends are ligated
50 that, the entry of sperms into ejaculatory duct and mio
semen is pravented, Though vaseclomy causes permaneant
sterility, if necessary, recanalization of vas deferens can be
done,
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Cardiovascular System

. Name the layers of wall of the heart.

i. Outer pericardium
ii. Middle myocardium
iii. Inner endocardium.

. What are the layers of pericardium?

i. Outer parietal pericardium
ii. Inner visceral pericardium or epicardium.

. What pericardial cavity or pericardial space?

It is the space between the two layers of pericardium.

. Name the types of muscle fibers that form the myo-

cardium?
i. Muscle fibers which form contractile unit of heart
ii. Muscle fibers which form pacemaker
iii. Muscle fibers which form conductive system.

. What is intercalated disk? What is its significance?

Each cardiac muscle fiber is branched. Branches from the
neighboring fibers join together. At the point of the union
of the branches, the membranes of both the muscle fibers
fuse together and form a tough structure which is called
intercalated disk.

These disks pull the muscle fibers with one another
during contraction.

. What is syncytium?

Syncytium is the structure in which all the muscle fibers
act like a single unit. Gap junctions present at the sides
of adjacent cardiac muscle fibers, which allow the free
exchange of substances between the muscle fibers.

. What are the actions heart? Mention their types.

. Chronotropic action is the frequency of heartbeat or
heart rate. It is of two types:
a. Tachycardia or increase in heart rate
b. Bradycardia or decrease in heart rate.
ii. Inotropic action or force of contraction of heart. It is of
two types:
a. Positive inotropic action or increase in the force of
contraction.
b. Negative inotropic action or decrease in the force
of contraction.
Dromotropic action or conduction of impulse through
heart. It is of two types:
a. Positive dromotropic action or increase in the
velocity of conduction
b. Negative dromotropic action or decrease in the
velocity of conduction.
iv. Bathmotropic action or excitability of cardiac muscle.
It is also of two types:
a. Positive bathmotropic action or increase in the
excitability of cardiac muscle
b. Negative bathmotropic action or decrease in the
excitability of cardiac muscle.
v. Lusitropic action is the ability of cardiac muscle to relax
after contraction.
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It is also of two types:

a. Positive lusitropic action or increase in relaxation of
cardiac muscle

b. Negative lusitropic action or decrease in relaxation
of cardiac muscle.

. What are the layers of wall of aorta and arteries?

i. Outer tunica adventitia, which is made up of connective
tissue layer. It is the continuation of fibrous layer of
parietal pericardium

ii. Middle tunica media, which is formed by smooth
muscles

ii. Inner tunica intima, which is made up of endothelium.
It is the continuation of endocardium.

. What are the layers elastic tissue of aorta and arteries?

Aorta, arteries and arterioles have two layers of elastic
tissues:
i. External elastic lamina between tunica adventitia and
tunica media.
ii. Internal elastic lamina between tunica media and
tunica intima

What is the difference in content of elastic tissue and
smooth muscle fibers between different blood vessels
of arterial system?

Aorta and arteries have more elastic tissue and arterioles
have more smooth muscle fibers.

Why are arterioles called resistant vessels?
Because, resistance (peripheral resistance) is offered to
blood flow in the arterioles.

Why are venules called capacitance vessels?
Because, a large quantity of is held in venules at a time.

What is arteriosclerosis?

Arteriosclerosis is a disease of arteries associated with
hardening, thickening and loss of elasticity of wall of the
vessels.

What is atherosclerosis?
Arteriosclerosis is a disease characterized by narrowing of
lumen of arterial vessels due to deposition of cholesterol.

What are the divisions of circulation?
i. Systemic or greater circulation
ii. Pulmonary or lesser circulation.

Enumerate the properties of cardiac muscle.

i. Excitability

ii. Rhythmicity

iii. Conductivity

iv. Contractility. Contractility includes
a. All or none law
b. Staircase phenomenon
¢. Summation of subliminal stimuli
d. Refractory period.
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How much is the resting membrane potential in cardiac
muscle fiber and SA node?

Cardiac muscle fiber: = 85 1o = 95 my/

SA node: — 90 1o — 100 m\.

. What is the difference between the action potential in

skeletal muscle and cardlac muscle?
In skeletal muscle: Action polental oocurs in two slages:
i. Depolarization
il. Repaolarization.
In eardiac muscle: Action potential occurs in four stages:
i. Rapid depolanzation
ii. Initial rapid repolarization
fii. Plaleau
iv. Final repolarization.
What is the cause (ionic basis) of plateau in action po-
tential of cardiac muscle?
Flateau in the action potential of cardiac muscle is due to
influx of ealcium lons into the cardiac muscle,
What is the significance of plateau in action potential
of cardiac muscle?
Because of the plateau, the contraction tima of cardiac
muscle is prolonged. It is about 5 1o 15 times longer than
the contraction lime in skeletal muscle.
Why the action potential spreads rapidly through car-
diac muscle?
Because of presence of gap junctions between cardiac
muscle fibers.

. Define rhythmicity.

It is the ability of a tissue to produce its own impulses
regulary.

. Define pace maker of the heart.

Pace maker is the pan or area of the heart that produces
the impulses for the heartbeal.

Name the pace maker in mammalian (human) heart and
amphibian (frog) heart.

Mammalian hear: Sinoatrial (SA) node

Amphibian heart: Sinus venosus

What is sinoatrial node?

Sinpatnal (SA) node is a small strip of modified cardiac
muscle, siluated in superior parl of lateral wall of right
atrium, jusl below the opening of superior vena cava. It
generates impulses for hearl beat, Fibers of this node do
not have contractile elements.

What are the experimental evidences to prove the 5A
nede as the pace maker in human heant?
i. Stimulation of SA node increases the hearl rale
ii. Destruction of it causes immediale stoppage of heart
iil. Local cooling of 5A node decreases heart rale
v. Local warming of SA node increases heart rate
v. Electrical activity stars firsl in SA node.

. Giwve the rhythmicity (per minute) in different parts of

the heart.

SA node + 70 to 80
AV node : 40 to 60
Atrial muscla : 40 ko B0
Purkinje fibers 135 0 40
Ventricular muscle  : 20 to 40

What is pace maker potential? What is its significance?
What is funny current?

The unsiable resting mambrane polential in batweesn the
action polentials in SA node is known as pace maker
potential or prepotential. it is responsible for development
of action potental.

29. What is funny current?

Pacemaker current (pacemaker polential) is ahways referred
as funny current because of its unusual properdias. I is
imtiated by opening of channels thorough which there i
inward movement of sodium ions. It triggers aclion potential,

30. What is the ionic basis of pace maker potential?

Imitial part of pace maker potential is due to slow influx
of sodium ions and the later part is due te slow influx of
calcium ons.

31. Name the components of conductive system (junc-

tional tissues) in human heart.
i. ImMerncdal fibers (fibers of Bachman, Wenckebach and
Thorel)
ii. Atrioventricular (8} node
ili. Bundle of His.
iv. Right and left branches of bundle of His
v. Purkinje fibers,

32. What is the velocity of conduction of impulses (meter

per second) at different parts of conductive system of
the heart?

Atrial muscle fibers 03
Internodal fibers |
AV node : 005
Bundle of His sz
Purkinje bers 14

Ventricular muscle fibres : 0.5

33. What is all or none law?

When a stimulus is applied, whalever may be the strenglh
of stimulus, ihe muscle gives maximum response or it does
not give response at all. This is called all or none law.

34. To which muscle is all or none law applicable?

All or none law is applicable 1o whole of cardiac muscle and
to one single muscle fiber in skeletal muscle,

35. What Is the cause of all or none law in whole of cardiac

muscle?
All or none law is applicable to whole of cardiac muscle
because syncytial arrangement of cardiac muscle.

36. Define staircase phenomenon. Why does it ocour?

If stimuli are applied repeatedly with an interval of 2
seconds to the cardiac muscle, the foree of contraction
increases gradually for the first few contractions, Later, the
force remains the same, The gradual increase in the force
of contraction is known as staircase phenomenon.

Staircage phenomenon occurs because of the short
interval of 2 seconds in between the stimuli, During this
pericd, the beneficial effect iz produced and this facilitates
the force of successive contraction,

37. Define refractory period.

Refractory period is the period during which the muscle
does not show any response o a stimulus.

38. What are the types of refractory period?

i. Absolute refractony period: The period during which the
muscle doas nol show any response at all, whatever
may be the strangth of the stimulus

ii. Relative refractory pericd: The period during which the
muscle shows response il the strength of stimulus is
PRAXIMINT.

39. What is the duration of refractery period in cardiac

muscle?

Cardiac muscle has long refractory period.

Absolule refractory period (Throughout systole): 0.27 sec
Relative refraclory pariod (first half of diastole): 0.26 sec
Tatal refraciory period; 0.53 second.



40, What Is the significance of long refractory period in
cardiac muscle?
Because of long refractory pericd, the complete summalion
of contractions, fatigue and tetanus do netl socur in cardiac
muscle.

41. Define cardiac cycle.
Cardiac cycle is defined as the sequence of coordinated
aclivities, which lake place during every hearibeat.

42. Name the divisions and subdivisions of ventricular
events of cardiac cycle.

i. Veniricular sysiole
Subdivisions:
a. lsomelric confraction
b, Ejgction pericd

i. Ventricular diastole
Subdivisions:
a. Prolodiastole
b, Isometnic relaxation
c. Rapid filling
d. Slow filling
. Last rapid filling which coincides with atrial systole.

43. Give the time duration of divisions of cardiac cycle.
Duration of:
One cardiac cycle 0.8 second
Atrial systole 101 second
Atrial diastole 0.7 second

Ventricular systole 10,27 second
Ventricular diastole  : 0.53 second

44. What is isometric (isometric) contraction of the heart?
Pericd during which the ventricles of the heart contract
as closed cavities (because all the valves are closed)
without any change in the volume of ventricular chambers
or in the length of muscle fibers is known as isometric
{isovolumedric) contraction. During this period, the pressure
increases very much,

45. What is the significance of isometric contraction of
the heart?
Cwring isometric contraction, pressure in the ventricles is
greally increased. When ventricular pressure increases
maore than the pressure in aorta and pulmonary artery tha
samilunar valves open. Thus, the high pressure developad
during isomatnc contraction is responsible for the opening
of semilunar valves leading o ejection of blood fram the
venlricles.

46. What is isometric or isovolumetric relaxation of the
heart?
Period during which the ventricles of the heart relax as
closed cavities (because all the valves are closed) without
any change in the volume of ventricular chambers or
in the length of muscle fibers s Known as isomelnc of
isovalumetric relaxation. The pressure decreases vary
much during this period.

47, What is the significance of isometric relaxation of the
heart?
During isometric relaxation, the pressure decreases greally
in ventricles, When the pressure becomes less than the
alfial pressure, the alrioventricular valves open resulling
in vantricular filling.

How Is intraatrial pressure determined?

Right atrial pressure: By cardiac cathelerization

Left atrial pressure: By measuring pulmonary capillary
wedge pressure,
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Mention the maximum and minimum pressures in right
and left atria.

Right atrium:

Maximum pressure = 5 to 6 mm Hg

Minimum pressure = 0 to 2 mm Hg

Left atrium:

Maxirmum préssureé = 7 1o 8 mm Hg

Minimum pressure = 0 1o 2 mm Hg,

. How I= intraventricular pressure determined?

By cardiac cathelerization.

Mention the maximum and minimum pressures in right
and left ventricles.

Right ventricle:

Maximum pressure = 25 mm Hyg

Minimum pressure = 2 lo 3 mm Hg

Left ventricle:

Maximum pressure = 120 mm Hg

Minimum pressure = 5 mm Hg.

. Why is the pressure always more in left ventricle than

in right ventricle?

Because of the thick wall of lefl ventricle.

How is the ventricular volume determined?
i. By Henderson's cardeometer: Used only in animals
ii. By angiography: Done in both animals and humans,

. Define and give the normal value of end-systolic volume.

End systolic volume s the minimum volume of blood present
in each venfricle at the end of systole (afler ejection)
Mormal value: About 70 mL in each ventricle.

Define and give normal value of end-diastolic volume.
End diastolic volume i3 the maximum volume of blood
present in each ventricle at the end of diastole (after filling)
Marmal value: 130 1o 150 mb in each ventricle,

Mention the metheds of measurement of end-systolic
volume and end-diastolic velume.
i. Radionuclide angiocardiography (multigated
acquisition: MUGA scan)
ii. Echocardiography
lii. Cathetlerization
iv. Compuled tomography (CT) scan
v. Magnetic resonance imaging (MRI}.
‘What is ejection fraction? Give its normal value.
Ejection fraction refers to the fraction (or portion) of end-
diastolic volume that is ejecled out by each venincle per
beal. From 130 to 150 mi of end-diasiolic volume, 70 mL
s ejected out by each ventricle (stroke volumal,
Normal ejection fraction is 60 to 65%.

Give the maximum and minimum pressures in system-
ic aorta and pulmonary artery.
Systemic aorta:
Maximum pressure = 120 mm Hg
Minimum pressure = 80 mm Hg
Pulmonary artery:
Maximum pressura = 25 mm Hg
Minimum pressure = T to & mm Hg.

. What are heart sounds?

Heart sounds are the sounds produced by mechanical
aclivities of heart during each cardiac cyche.

What is the cause for each heart sound?

First haar sound s Simultaneous closure of altrio-
wvenlricular valves

Second heart sound : Simultaneouws closure of semilunar
valves

Third heart sound @ Rushing of blood into ventricles

Fourth heart sound  : Alrial systole.

¥

i
i
(|
E

Wwajsks JR[NISEADIPIRY)



Review of Medical Physiology

61. Name the methods to study the heart sounds.
i. By using stethoscope : First and second heart sounds
can be heard
ii. By using microphone : First, second and third heart
sounds are heard.
iii. By phonocardiogram : All the fourth heart sounds are
recorded.

62. What are the auscultation areas? Name them.
Areas on the chest wall where the heart sounds can be
heard with the help of stethoscope are known as the
auscultation areas. Auscultation areas:
i. Mitral {bicuspid) area: In left V intercostal space aboul
3 inches from midling (apex beal area)
i, Tricuspid area: Over the xiphoid process
iii. Pulmonary area: Over left Il inlarcostal space close
to starmum
. Aortic area: Over right 1l intercostal space close to
slernurm,
Firs! hear sound is heard best in mitral and trcuspid
areas, Second hear sound is heard best in pulmonary and
aortic Breas,

63. What is apex beat? And what is apex beat area?
Apex beat is the thrust of the apex of the ventricles against
the wall of the chest during systole.
Apex beat area is the milral area which lies in the left V
intercoslal space about 3 inches from the midline.

64, Define phonocardiogram.
Phonocardiogram is the graphical record of hearl sounds.

65. What are the characteristic features of heart sounds?

First hear sound: Long, soft and low pitched. It resembles
the spoken word "LUB"

Second heart sound: Shert, sharp, and high pitched. It
resembies the spoken ward "DUB™

Third hear sound: Short and low pitched

Fourth heart sound: Shor. low pitched and inaudible, Many
times, it merges with first heart scund.

66. What is reduplication of first heart sound? Mention
its types.
Reduplication means splitting of the heart sound. First
hean sound is split when the atroventricular valves do not
close simullangously (asynchronous closure).
Types of reduplication of first hearl sound:
i, Pnysiofogical sphitting: Occurs normal conditions but
itis rare
ii. Pathological splitting: Occurs in stenosis of
atrioventricular valves and atrial septal defect.

67. What is reduplication of second heart sound? Mention
its types.
Splitting of second heart sound occurs due to asynchronous
closure of semilunar valves.
Types of reduplication of second heart sounds:
i. Physiological splitting: Occurs during deep inspiration
il. Pathological sphiting: Occurs in pulmanary slenosis,
nght bundie branch block and right ventricular
hyperirophy.
68. What s reverse splitting or paradoxical splitting of
second heart sound? When does it occur?
It i5 the sphiting of second heart sound, in which aorlic
valve closes alter the closure of pulmonary valve., It is due
o the delay in emptying of lefi venincle.
I occurs in ek bundle-branch block, aortic slenosis and
lefl ventricular hypenrophy.

69. What is triple heart sound or gallop rhythm? When
does it occur?
It is an abnarmal rhythm of hearl, characterized by three
clear heart sounds during each heartbeat. I is due o an
abnormal third or fourth heart sound that is heard besicdes
first and second hear sounds,

It accurs in myocardial infarction and severe

hyperension.

70. What is guadruple heart sound or quadruple gallop?
When does it occur?
It is an abnormal rhythm of heart, characterized by four
clear heart sounds during each hearibeat. It is also called
guadruple rhylhm, It is due 1o third and fourth hear sounds
that are heard basides first and second heart sounds. It
occurs during congestive hear failure.

71. Define cardiac murmurs or bruits.
Cardiac murmurs or bruils are abnaormal hear sounds.

72, What are the causes for cardiac murmurs?
I. Valvular diseases
ii. Septal defecis
iii. Vascular defects.

What are the valvular diseases?
. Stenosis or narnowing of the valveas
ii. Incompetence or weakness of the valves or valvular
insulficlency.

T4, Classify cardiac murmurs.

i. Systolic murmur that is produced during:
a. Incompetence of alficventncular valve
b. Stenosis of semilunar valve
c. Anemia
d. Intraveniricular or intra-atrial seplal defecls
e. Coarctation of aorta.

ii. Diastolic murmur that is produced in:
a. Stenosis of alrioveniricular valve
b. Incompetence of semilunar valves

. Continuous murmur that is produced during patent
ductus artericsus,

T75. What is coarctation of aorta?
Itis a congenital disorder characlerized by narrowing of a
part of aorta,

What is patent ductus arteriosus?
Intact duclus arteriosus is called patent ductus arteriosus.

77. Define electrocardiogram (ECG).
Electrocardiogram (EGC) is the graphical registration
of electrical activities of the heart, which accur prior to
mechanical activilies,

78. What are the uses of ECGT
ECG is used in determining the following:
i. Hear rate
ii. Heart rhythm
ECG is also used in diagnosis of the following:
i. Abnormal electrical conduction in heart
i, Poor blood flow to heart muscle (ischemia)
iii. Hearl attack
iv. Cargnary arlery diseasa
v. Hyperirophy of hean chambers.

T9. Explain electrocardiographic grid. What are the uses
of it?
Electrocardiographic grid refers to the markings (lines)
on ECG paper. ECG paper has horizontal and vertical
lines at regular intervals of 1 mm. Every 5th ling (5 mm)
i% thickened.
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What are the uses of electrocardiographic grid?
It is used lo delermine the following:
i. Time duration of different ECG waves which is plotled
horizontally on X-axis
On X-axis:
1 mm = 0.04 second
5 mm = 0.20 second
Amplilude of ECG waves which is ploited vertically
on Y-axis,
On Y-axis:
1 mm = 0.1 my
Smm = 0.5 mV

What is the speed of the paper in ECG machine?
Usually movement of paper through the machine is fixed at
the speed of 25 mmJ/sec. If heart rate is very high, speed of
the paper is changed o 50 mmfsec,

Define ECG leads.
ECG leads are the electrodes connecting the surface of the
body and ECG machine while recording ECG.

What are the types of ECG leads?
ECG leads are of two lypes:
i. Bipolar leads (standard limb leads) in which bath the
leads are active electrodes
i, Unipolar leads in which one is active electrode and the
other one i3 an indifferent electrode,
Unipolar leads are of two types:
a. Unipolar limb leads
b. Unipolar chest leads,

. What are bipolar limb leads or standard limb leads?

Bipolar limb leads or the standard limb leads are thoge in
which both the electrodes are active electrodes and are
taken from two of the three limbs, i.e. right arm, laft arm
and lefi leg.

Bipolar limb leads are of three types:
i. Lead | connecting right arm and laft arm
ii. Lead Il connecting right arm and laft leg
i, Lead |1l connecling left arm and left leg.

What are unipolar limb leads or augmented limb leads?
Unipolar limb leads or augmented limb leads are those in
which the active electrode is connected to one limb and the
indifferent elecirode is oblained by connecting the other
two limbs through a resislance.

Augmented limb leads are:
i. aVR: Active elecirode is from right arm
ii. AVL: Active electrode is from left arm
iii. aWF: Active electrode is from the left leg (foat).

What are unipolar chest leads?

Unipalar chest leads are those in which the indifferent
electrode is obtained by connecting the three limbs, ie.
left arm, left leg and right arm through a resistance of 5000
ohms.

Active electrode is placed on six paints over the chiest:
W1: Over IV intercostal space near right stermal margin
W2: Owver IV intercostal space near left sternal margin
V3: In between Ve and V4
Wd: Cver lefi W intercostal space on the midalavicilar line
W5: Ower left Vintercostal space on the anterior axillary line
WB: Owver lefl V intercastal space on the midaxillary line.
What are the waves of normal ECG?

i. P wave or atrial complex

ii. QRS complax or initial ventricular complex

iii. Twawve or final ventricular complex.
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Why atrial repolarization is not recorded as a separate
event in ECG?

Since the atrial repolarization coincides with the venlricular
depolarization, it is merged wilh QRS complex in ECG,
What is the causes for P wave of ECG?

Depalarization of atrial musculaiure.

What is the normal duration and amplitude of P wave
of ECG?

Duration : 0.1 sec

Amplitede: 0.1 1o 012 my

What Is the cause for QRS compiex of ECG?

QRS complex is due o depolarization of ventricular

musculature

Q wave: Due to depolarization of basal portion of
inlerventricular septum,

R wave: Due to depclarizalion of apical portion of
interventricular seplum and apical portion of ventricular
muscla.

Swave: Due to depolanzation of basal portion of ventricular
muscle near the alrigveniricular ring.

What is the normal duration and amplitude of QRS

complex of ECG?

Dwration: 0.08 10 0.1 sec

Amplitude of "0 wawve: 0.1 to 0.2 m\y

Amplitude of *R' wave: 1 my

Amplitude of "5 wave: 0.4 mV.

What is the causes for T wave of ECG?

Repolanzation of ventricular musculature.

. What is the normal duration and amplitude of T wave

of ECG?

Duration : 0.2 sec

Amplitude ; 0.3 mV

What is U wawve in ECG? What is its cause?

U wave is a rare and insignificant wave in ECG. It is due
to repolarization of papdlary muscle and Purkinje fibers.

. Define P=R interval. What iz its significance?

P=R interval is the interval between the onset of P wave
and onset of O wave.

It signifias the atrial depolanization and conduction af
irmpulses thiough A=V node.
What is the normal duration of P-R interval? When is
it prolonged?
Mormal duration of P-R interval is 0.18 second (0.12 to
0.2 second).

Itis prolonged more than 0.2 second during A=Y nodal
defay.
What is 5-T segment of ECG?7
Itis the interval between the end of S wave and onsel of T,

What is the significance of observing 5=T segment?
Alteration of S-T segment indicales some pathological
condition. Mormally S=T segmenl is iscelectnc. It is elevated
in myocardial infarction and depressed in hypokalemia.
How will you ealculate heart rate in ECG7?
i. Time is plotted horizontally (X-axis).
ii. On X-axis, interval between two thick lines is 0.2
second,
iii. Time duration for 30 thick lines is B seconds
iv. Count number of R waves in & seconds (30 thick lines)
w. Mulliply it by 10 to oblain heart rata.
vi. For the sake of convenience, the ECG paper has
special time marking at every 3 seconds. So, il is easy
to find the lime duration of 6 seconds.
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101. What is heart rate variability (HRV)7?
Refers to the beattobeal variations. Under resting
condilions, the ECG of healthy individuals exhibils
s0fma periodic varation in RR inlervals, This thythmic
phenomenon is known as respiratory sinus arrhythmia
{RSA), since it Muctuates with the phases af respiralion.
‘RR" interval is shortened during inspiration and prolonged
during expiration.

102. What is the significance of HRV?

HRV decreases i many clinical conditions like:
i. Cardiovascular dysfunclions such as hypenension,
i, Diabetes melitus.
iii. Psychiatric problems such as panic and anxiety.

103. What is cardiac vector or axis?
Whean current flows through hear, the electrical potential
travels in a particular direction al an instant. The direction
of the fravel of the potential is called cardiac vecior or axis.

104. What are the types of vector?
i. Instantaneous vaclor
i, Calculated vector or mean QRS vector,

105. What Is the significance of vectoral analysis?
Vectoral analysis helps 1o determing the diseases of heart
like ventriculas hypeartrophy and bundie branch block.

106, What is vecter cardiogram?
Vector cardiogram is the simultaneows recording of
electrical potential in dilerent axis across the heart above
downwards and side-to-side. Il is oblained by using
calhode ray oscilloscopa.

107. Define arrhythmia.
Arrhythrmaa is the abnormal or irregular hearibeat.

108. Classify arrhythmia.
Arrhythmia is classified info two types:

i. Normotropic arrhythmia in which 3A node is the
pacemaker.

ii. Ectopic arrhythmia in which one of tha structures of
heart other than SA node s the pacemaker. This is
divided into two 1ypes:

2. Hometropic arrhythmia in which the impulses for
hearibeat arise from any part of the conductive
system

b. Heterotropic archythmia in which the impulses for
heanbeal anse from the musculature of the hear
other than conductive System.

109. What is sinus arrhythmia?

Senus arrhyihmia is fhe rhythmical variation in the heart rate
akong with respiration. * During inspiration, the heart rate
increases and during expiration the hearl rate decreases,
It is a physiiogical phanomenon,

110. What is sinus tachycardia? When does it occur?
Sinus tachycardia 15 the increase in hear rate due 1o
increased discharge from SA node. Hearl rate increasas
up to 150/ minule

It cecurs bolh in physiclogical and pathological

condions
Physiological conditions when tachycardia oocurs:

i. Exercise

ii, Emotion

ili. High altlude

. Pregnancy.
Pathological conditions when tachycardia occurs:

i. Fever

ii. Anemia

jii. Hyperthyraidism
iv, Hypersecretion of catecholamings
v, Cardiomyopathy
wi. Valvular heart disease
wii. Hemorrhagic shock.
111. What are the features of sinus tachycardia?
I. Palpitations {sensation of feeling the hearlbeat)
ii. Dizziness
iii, Fainting
iv. Shorness of breath
v, Chest discomior (angina).

112. What is sinus bradycardia? When does it occur?
Sinus bradycardia is the reduclion in heart rate due to
reduced discharge from SA& node sinus bradycardia, Heart
rale decreases to 40/minute.

It oecurs both in physiological and pathological
conditions
Physiclogical conditions when bradycardia occurs:
i. Sleap
ii. Athletic
Pathological conditions when bradycardia ocours:
i. Dizease ol SA node
ii. Hypothermia
iii. Hypothyroidism
iv, Hearl attack
v. Congenital heart disease
vi. Degenerative process of aging
vii. Obstructive jaundice
wiil. Increased intracranial pressure
i, Use of cerain drugs like beta blockers, channel
blockers, digitalis and other antiarrhythrmic drugs
¥, Atherosclerosis.

113. What are the features of sinug bradyeardia?
i, Sick sinus syndrome
il. Fatigua
iii. Weakness
iv. Shoriness of breath
wv. Lack of concentration
vi. Difficully in exercising.
114. What is sick sinus syndrome?
Itis the commen feature of sinus bradycardia characterized
by dizziness and unconsciousness.

115. Define and classify heart block.
Heart block is the bleckage of impulses generated from SA
node while passing through conductive system of the heart.
It is classified into two types:
i. Sinocatrial block
il. Atrioventricular block.

416. What is sinoatrial block or sinus block? And what Is
AV nodal rhythm?
Sinoatrial block is the failure of impulse transmission frowm
SA node 1o AV node.

117. What is AV nodal rhythm?
During sinoairial bleck, hearl stops bealing. Later the AV
node becomes the pacemaker and hean starts functioning
but with a slower rate. This is known as AV nodal rhythm.

118. What is atriowentricular block? What are its types?
Alrioventricular block is the heart block in which the
impulses are nol iransmitied from atria (from AV node) to
ventncles becauvse of defective conductive system.
Atrioveninicular block is of two types:

i. Incomplete heart block
i, Complete hear block,



119. What is incomplete block? What are its types?

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

Incomplete heart block is the condition in which the
transmission of impulses from atria to ventricles is
slowed down and not blocked completely. Impulses reach
ventricles late.

Incomplete heart block is of four types:
i. First degree heart block
ii. Second degree heart block
iii. Wenckebach phenomenon
iv. Bundle branch block.

What is Wenckebach phenomenon or syndrome?
Wenckebach phenomenon is a type of heart block
characterized by progressive increase in AV nodal delay,
resulting in missing of one beat. Afterwards, the conduction
of impulse is normal or slightly delayed.

What is complete block?

Complete heart block is the condition in which the impulses
produced by SA node cannot reach the ventricles. It is also
called complete atrioventricular block or third-degree heart
block.

What is idioventricular rhythm?

In complete heart block, the impulses from SA node do
not reach the ventricles. So, the ventricles beat in their
own rhythm, independent of atrial beat. This is called
idioventricular rhythm.

What is Stokes-Adams syndrome?

Stokes-Adams syndrome is the sudden attack of dizziness
and unconsciousness caused by heart block. It may be
accompanied by convulsions also.

What is ectopic focus?
Ectopic focus is the discharge of impulses for heart beat
from any part of the heart other than SA node.

What is extrasystole?
Extrasystole is the premature contraction of the heart
before it's normal contraction. It is caused by ectopic focus.

What is compensatory pause? What is its cause?
Extrasystole is always followed by a long pause (stoppage
of heart) when the heart stops. The temporary stoppage of
heart immediately after extrasystole is called compensatory
pause. It is because the heart has to wait for the arrival of
next natural impulse from the pacemaker.

Name the types of extrasystole.
i. Atrial extrasystole
ii. Nodal extrasystole
ii. Ventricular extrasystole.

Name some conditions when extrasystole occurs in
human heart.
i. Heart diseases
ii. Emotion
iii. Excessive ingestion of coffee or alcohol
iv. Excessive smoking
v. Hyperthyroidism.

What is paroxysmal tachycardia or Bouveret-Hoff-
mann syndrome?

Paroxysmal tachycardia is the sudden attack of increased
heart rate due to ectopic foci arising from atria, AV node
or ventricle.

What is circus movement or atrial echo beat?

Circus movement is defined as circuitous propagation of
impulses around a structural or functional obstruction,
resulting in reentry of the impulse and re-excitation of heart.
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When there is a sudden and temporary block in normal
conductive system, the impulses from SA node reach the
ventricle through bundle of Kent. By this time, the blockage
in normal conductive system disappears. Now, the impulse,
which passes through bundle of Kent, after exciting the
ventricular muscle, travels in the opposite direction through
the normal conductive system and finally, it re-enters the
AV node. Reentered impulse activates the AV node and
depolarizes the atria, resulting in atrial contraction.

What is circus Wolff-Parkinson-White syndrome?

It is the condition characterized by repeated attacks of AV
nodal paroxysmal tachycardia in persons with bundle of
Kent.

What is bundle of Kent?

It is an additional conductive system present in some
persons. It connects atria and ventricles directly so the
conduction is very rapid than the regular conductive
system.

What is circus Lown-Ganong-Levine syndrome?

Itis another condition characterized by AV nodal paroxysmal
tachycardia. This occurs in persons who have got another
type of abnormal conductive fibers like bundle of Kent.

What is atrial flutter? Why it is called so? What is the
atrial rate in this condition?

Atrial flutter is an arrhythmia characterized by rapid
ineffective atrial contractions, caused by ectopic foci
originating from atrial musculature. It is often associated
with atrial paroxysmal tachycardia.

Both the atria beat rapidly like the wings of a bird, hence
the name atrial flutter.

Atrial rate is about 250 to 350 per minute. Maximum
number of impulses conducted by AV node is about 230 to
240 per minute. So, during atrial flutter, the second degree
of heart block occurs. The ratio between atrial beats and
ventricular beats is 2:1 or sometimes 3:1.

When does atrial flutter occur?

Atrial flutter is common in persons suffering from
cardiovascular diseases such as hypertension and
coronary artery disease.

What is atrial fibrillation?

Atrial fibrillation is the type of arrhythmia characterized by
rapid and irregular atrial contractions at the rate of 300 to
400 beats per minute. It is mostly due to circus movement
of impulses within atrial musculature.

When does atrial fibrillation occur?
Atrial fibrillation is common in old people and patients with
heart diseases.

What is ventricular fibrillation?

Ventricular fibrillation is the dangerous cardiac arrhythmia,
characterized by rapid and irregular twitching of ventricles.
Ventricles beat very rapidly and irregularly due to the circus
movement of impulses within ventricular muscle. The rate
reaches 400 to 500 per minute.

What is the seriousness of ventricular fibrillation?
Ventricular fibrillation is a serious condition as it may lead
to death since ventricles cannot pump blood.

When does ventricular fibrillation occur?

Ventricular fibrillation is common in the following conditions:

i. Electric shock

ii. Ischemia of conductive system

ii. Coronary occlusion

iv. Chloroform and cyclopropane anesthesia
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v, Trauma of heart
vi. Disturbances of heart (due to improper handling)
during cardiac surgery.

141. What is abnormal pacemaker? What are the common
abnormal pacemakers?
Abnormal pacemaker is the part of the heart other than SA
node that becomes the pacemaker and discharges eclopic
foci.
Common abnormal pacemakers:
i, Atriovenircular node
ii. Atrial musculalure
iil. Ventncular musculature.

142. What is current of injury?

Courrent of injury means flow of current from an injured region
of heart to the unaffected part. When ischemia occurs in
any part of the ventricular musculature due 10 coronary
occlusion, that parl of veniricle becomes depolarized either
partially or comphealely and the repolarization does not
occur, It causes flow of current from affecled (depolarized)
part o unaffecied part of the ventricular muscle.

143. What is the effect of change in the blood sodium con-
centration on the heart?
Mommal scdium concentration in blood is 135 to 145 mE/L
i. Increased sodium concentration in blood decreases
the rate and force of contraction,
Wery nigh sodium conceniration can stop the heart in
diasiole.
iil. Very low level of sodium produces low voilage waves
in ECG.

144. What is the effect of hyperkalemia on the heart?
Normal potassium concentration in Serum is about 3.5 to
5 mEgiL

i. When it increases above 6 mEg/L (hyperkalemia),
resting membrane polential in cardiac muscle is
decreased ieading to hyperpolarizatien, It reduces the
excitability of the muscle

in. When it increases above 8 mEg/ L, it affects the
conductive syslem also

iii. Durning seveare hyperkalemia (above 8 mEg/L), atrial
muscle becomes unexcilable
In expernimental animals, increased potassium
concentration stops the heart in diasiole immediately.

145. What is the effect of hypokalemia on the heart?
Hypokalemia reduces the sensitivity of hearl muscle.

146. What is the effect of hypercalcemia on human heart?

Normal serum calcium leved is 9 1o 11 mgSe.
In hypercalcemia, there i shght increase in excitability

and contractility.

147. What is calcium rigor?
It is the sioppage of the hear in sysiole when a large
quantity of calcium ion is infused in experimental animals.
It i5 & reversible phenomenon. When the calcium ions are
washed, the heart stans functioning normally.

148. What is the effect of hypocalcemia on heart?
Hypocalcemia reduces the excilabilily of the cardiac
muscle,

149, What is cardiac output?
Cardiac oulpul 15 thi amount of blood pumped out by each
venincle,
Itis expressed by three tarms:
i. Stroke volume
ii. Minute volume
ili, Cardiac index,

150. What is stroke volume? Give normal value.
Sliroke volume is the amount af blood pumped out by each
wanlricle during each beat.
Mormal value: 70 mL (60 lo B0 mL) when heaart rate is
normal (72iminute).
151, What is minute volume? Give normal value,
Minute valume the amount of blood pumped oul by each
wvaniricle im one minute.
It iz the product of siroke velume and heart rate.
MNormal value: § Liventricle/minula.

152. What is cardiac index? Give normal value.
Cardiac index is the minute volume expressed in Squane
meter of body surface area of the body.
MNormal value: 2.8 Lisquare meter of body surface/ minute.

153. What is cardiac reserve? Give values.

Cardiac reserve is tha mazimum amount of blood that
can be pumped out by the heart above normal value. It is
expressed in percentage. In conditions like exercise, the
cardiac outpul reaches the maximum.
Values of cardiac reserve:

i, Innormal healthy adull: 300 to 400%

ii. Inold age: 200 to 300%

ini. In cardiac diseases: Minimum or nil,

154. Give some important physiological variations of car-
diae output.
Cardiac output increasas in the physiclogical cenditions
libe:
i. Increase in environmenial temperature
ii. Emofional conditions
iil. Afer meals
. Exercize
w. High altitude
vi. Pregnancy.
Cardiac ouplul decreases in conditions like:
i. Changing the posture from recumbent to upright
position
i. Sleep.
155. Give some pathological variations of cardiac outpul.
Cardiac culpul increases in:
i, Fever
il. Anamia
iii. Hypahyroidisem.
Candiac oulpul decreases in:
i. Hypothyroidism
ii. Adrial iibritlation
i, Incomplete heart Block
v, Congestive cardiac failure
v. Shock
vi. Hemarrhage,

156. Explain distribution of cardiac output,
The whole amount of blood pumped out by the right
venricle goes to lungs. Bul the blood pumped by the left
ventriche i distributed to different pans of the body,
Fraction of cardiac oulpul distributed 10 a particular
region or organ depends upon the metabolic activities of
that region or organ,

Distribution of Mood pumped oul of left ventricle:
i. Liver : 1,500 mLfmin (30%)
il. Kidney : 1.300 mL/min (26%)
iii. Sheletal muscles : 900 miLimin (18%)
iv. Brain : B00 mbimin {16%)
W, Skin, bone, G tract : 300 mL/min { §%)
wi. Heart ;| 200 mLimin { 4%)



157. Name the factors determining cardiac output.

158.

159,

160.

161.

162.

163.

i. Wenous return
i, Force of contraction of hean
iii. Frequency of hearl beal
iv. Peripheral resistance,
Cardiac output is directly proportional to venous relurn,
force of contractions of hearl and heart rate.
Itis inversely proportional te penpheral resistance.
Mame the factors determining venous return.,
i. Respiratory pumgp
ii. Muscle pump
iii. Gravity
iv. Venous pressure
v. Sympathelic lone
Wenous return is directly propoerional to respiratory
pump, muscle pump and sympaihetic tone
It is inversely proportional to gravily and venous
pressure.

What is the role of respiratory pump or abdomino-
thoracic pump in venous return?
Respiratory pump is the respiratory activity.

Cwring inspiration, thoracic cavily expands and makes
the intrathoracic pressure more negative. It increases
the diameter of inferior vena cava, resulling in increased
venous return,

At Ihe same time, descent of diaphragm increases he
intra-abdaminal pressure, which compresses abdominal
veing and pushes the blood upward towards the heart and
thereby the venous return is increased.

What is the role of muscle pump in venous return’?
Muscle pump is the muscular activity

Dwring muscular activities, the veins are compressed
of squeaszed

Due to the presence of valves in weins, during
compression the blood is moved lowards the heart

When muscular activily increases, the venous refurn
is mare.

What is Frank-Starling law? How is it applied to cardiac
muscle?

Frank-Starling law slales that, the force of conlraction is
direclly proportional to the initial length of the muscle fibers
within physialogical lmits.

When diastolic period increases and when venous
return is more, the ventricular illing is more. This causes
sireich and increase in the initial length of veniricular muscle
fibers. And when ventricles contract the force of contraction
is more resulting in increased cardiac output.

What is preload? What is the relation between preload
and cardiac output?
Praload is the streiching of the cardiac muscle fibers at
the end of diastole, just before contraction. Stretching of
muscle fibers increases their length, which increases the
farce of contraction and cardiac culput.

Force of contraction of heart and cardiac oulput are
direcily proportional to preload

What is afterload? What is the relation between after-
load and cardiac output?
Afterfoad is the force against which ventricles must contract
and gject the bloed, Force is determined by the arerial
pressure.

Al the end of isometric contraction pariod, semilunar
valves are opened and blood is ejected into the acra and
pulmeonary arlery. So, the pressure increases in these
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two vessels. Now, (he ventricles have 1o work against this
pressure for further ajection.

Thus, the afterlead for left ventricle is determined by
aoftic pressure and afterload for righl vantricular pressure
is determined by pressure in pulmonary artery.

Force of contraction of heart and cardiat outpul are
inversely proportional to afterload

What is peripheral resistance?
Pernpheral resislance is the resistance offered to blood flow
at the peripheral blood vessels.

Which blood vessels are called the resistant vessels
and why?

Arericles are called the resislant vessels because, the
resistance to blooad flow is offered mainly in artericles, The
sympathetic tone, i.e. the conslant padial vasoconstrictor
effect of sympalhelic nerves on anerioles is the cause for
resistance.

In which area is peripheral resistance maximum?
Peripheral resistance is maximum in splanchnic region.

List the various methods to measure cardiac output.
i. Direct methods (used only in animals): By using:
a. Cardiomeler
b. Flow meter
ii. Indirect methods (used in both animals and humans):

a. Fick's principle

b. Indicalor dilution lechnigue

c. Thermodilution technique

d. Ulirasanic Doppler transducer technique

e. Doppler echocardiography

1. Ballistocardiographic method.
What is Doppler effect?
Ultrasound is the sound with very high frequency. It is very
miuch beyond the audible range of human ears. The waves
of the vitrazound are transmilled through a blood vessel,
These sound waves are called transmitted waves. While
passing through the blood vessels, the sound waves hit
against the blood cells, panticularly the red blood cells and
are reflected back, Frequency of the rellected waves is
different from that of the transmitied waves. This affect is
called the Doppler effect.

What is Fick’s principle?
MAccording to Fick's principle, the amount of a substance
taken up by an organ (or by the whole body) or given out
in & unit time is the product of amount of blood flowing
through the organ and the arteriovenous difference of the
substance across the argan.

Fick's principle can be modified to measure cardiac
oulput.
‘What is cardiac catheterization?
Cardiac calheterization is an invasive procedure in which a
catheter is inserted intravenously inlo any chamber of the
heart or blood vessel.

What are the uses of cardiac catheterization?

Cardiac catheterization is useful for both diagnostic and
therapeutic purposes. It gives crucial infarmaton aboul the
need for cardiac surgery, coronary angioplasty and olher
therapeutic procedures. It also gives information about
anticipated risks and raversibility in the patent’s condition
during cardiac surgery or other therapeulic interventions,
What is interventional cardiclogy?

Interventional cardiology is a branch of cardiology that
deals with non-surgical cardiovascular treatment by using
intravascular catheter-based techniques.
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173. What are the uses of interventional cardiclogy or thera- ii. Pathological condition:

| peutic cardiac catheterization? ; e
i. Thrombolysis, by, Anemia
ii. Percutaneous transluminal coronary angloplasty. ¢ Hypoxia
iii. Laser coronary angioplasty. d. Hyperhyroidism i
iv. Catheter sbiation. e, Hypersacration of catecholamines
: f. Cardiemyopathy
174. What is thrombolysis or reperfusion therapy? g. Diseases of heart valves.

Thrombolysis or reperfusion therapy is the procedure used
to break up and dissalve a thrombus (clot) in the coronary 181, Mention the conditions when bradycardia occurs.

artery of patient affected by acule myocardial infarclion dus i. Physislogical conditions:
to coronary thrombus, Cardiac catheterization is used for a. Sleep
intracorcnary adminisiration of thrombelytic agents. b. Athletes

175. What is cardiac tamponade? ii. Pathological condition:
Cardiac tamponade is the mechanical compression of Hy‘pnthern'_ns_l
heart due ts accumulation of fluid in pericardial space. In :ﬂ:?ﬁf;'ﬂ“

addition to infrapleural pressure, accumulation of fluid in
pencardial space also increases the extracardiac pressure
and compressas the hear. In cardiac tamponade, the car-
diae oulpul decreases and oulput curve is shifted to right. iequniat AR Sk
176. What are thrombaolytic agents? Name some thrombo- x ;
lytic agents. 182. Mention the drugs which cause bradycardia.
Thrambolytic agents are the substances which dissolve the i. Beta blockers
thrombus (clot in blood vessel). Thrombolytic agents are: il Channel blockers :
i. Alleplase, reteplase and tenecieplase which are iii, Digitalis and olher antiarhythmic drugs.
the recombinant {(produced in lab by recombinant  483. How is heart rate requlated?

. Congenilal heart disease
Regenerative process in aging
Obstructive jaundice
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bistechnalogy) lissue plasminogen activalors Heart rate is regulated by nervous mechanism which
i, Streplokinase consists of:
iii. Urokinase. i. Vazomotar center
These thrombolytic agents converd plasminogen into i, Maotor (efferent) nerve fibars to heart
plasmin which degrades fibrin in clot and reslanes normal iii. Sensory (afferent) nerve fibers from hear.
blood flow. 184. What is vasomotor center? Where is it situated?

177. What is coronary percutaneous transluminal coronary Vasomotor center is the nervous center that regulates the
angioplasty? heart rate, It s the same center in brain, which regulates
Coronary angicplasty means the comection of narrowed or the blood pressure. It is also called the cardiac cenler.
totally obstructed lumen of blood vessals by machanical Vasomolor cenler is bilaterally siluated in tha reticular
methods. In percutaneous transluminal coronary farmation of medulla oblongata and lower par of pons.
ang-upla_sly (FTCA), a narrowed SO, arfery is dilaled 185, What are the areas vasomotor center?
by Inflaling a balicon altached 1o the lip of cathater that Vasomotor center has three areas:
is introduced into the blood vessel. Somelimes, a stenl i slfictor araa ;

{expandable wire mesh) is intreduced into the corected “' Vasodilator area
blood vesseal by the catheter 1o keep the vessel in dilated =
S iil. Sensory area.

178. Define cardiac function curves or Frank-Starling kL nwa::::;s \asnooTaictes aran s Wit ave: Je: ather
curves? Classify them. Vasoconsirictor area is situated in the reticular formation
Cardiac funclion curves are Frank-Staring curves which of medulia in floar of IV veniricle and it forms the lateral

demanstrate the capacity of ventricles to pump blood and cotion al o el
mamiain circulation of blood throughout the body. s i ok
Cardiac funchon &5 are of two types: Itis also called cardioaccelerator cenber or prassor area.
i, Cardiac oulput curves 187, What are the functions of vasoconstrictor area? )
ii. Venous return curves, Vasoconstrictor area increases the heart rate by sending

178. What is normal heart rate’? Define tachycardia and bra- pcoalanator Ipulses h@lari. through syrmpathalic ne )
It also causes canstriction of blood vessals.

dycardia?

Normal hear rate is 72/min. It ranges betwean 60 and 100/ 188. Where is vasodilator area? What are its other names?
min Vasodilator area is situated in the reficular formation of
Tachycardia is increased hear rata above 100/min medulla oblongata in the floor of IV ventricle. It forms the
Bradycardia 15 decreased hear rate below 60/min. medial portion of vasomotor center,

180. Mention the conditions when tachycardia occurs. It is also called cardicinhibitory center or depressor

i. Physiological conditions: area,
LA Rdnood 189. What are the functions of vasodilator area?
b Exsrche Vasodilator area decreases the heart rate by sending
& Elagraney inhititory impulses to heart through vagus nerve

d. Emotional condilions such as anxiety, I alsa causes dilatation of blood vessels.
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Where is sensory area of vasomotor center?
Sensory area lies in nucleus of tractus solitarius. It forms
posterior part of vasomotor center.

What is the function of sensory area of vasomotor cen-
ter?
Sensory area receives sensory impulse via
glossopharyngeal nerve and vagus nerve from periphery,
particularly, from the baroreceptors.

In turn, this area controls the vasoconstrictor and
vasodilator areas.

What are the motor (efferent) nerves supplying the
heart?

Heart receives efferent nerves from both the divisions of
autonomic nervous system.

Parasympathetic fibers: Arise from the medulla oblongata
and pass through cardiac branch of vagus nerve.
Sympathetic fibers: Arise from upper thoracic (T1 to T4)

segments of spinal cord.

What is the action of vagus nerve on heart?

Vagus nerve is cardioinhibitory in function. It carries
impulses from vasodilator area to heart. These impulses
decrease the rate and force of contraction of heart.

Explain distribution of fibers of right and left vagus
nerve in heart?
Most of the fibers from right vagus terminate in sinoatrial
(SA) node. Remaining fibers supply the atrial muscles and
atrioventricular (AV) node.
Most of the fibers from left vagus supply AV node and
some fibers supply the atrial muscle and SA node.
Ventricles do not receive vagus nerve supply.

What is vagal tone or cardioinhibitory tone or parasym-
pathetic tone?

Vagal tone is the continuous stream of inhibitory impulses
from vasodilator area to heart via vagus nerve. Heart rate
is kept under control because of vagal tone. Heart rate is
inversely proportional to vagal tone.

What is vagal escape?

Vagal escape refers to escape of ventricle from inhibitory
effect of vagal stimulation. If stimulation of vagus nerve is
stopped, heart starts beating normally.

What is the cause for vagal escape?

Stimulation of right vagus stops the heartbeat due to
inhibition of SA node and atria. However, ventricles are
not supplied by vagus. So, the ventricles are not inhibited
by vagal stimulation. Because of this, when stoppage of
heartbeat is continued for some time (by vagal stimulation),
a part of ventricular musculature becomes pacemaker
and starts producing impulses. It results in contraction of
ventricles, which is called vagal escape.

What is the mode of action of vagus nerve?
Vagus nerve inhibits heart by secreting neurotransmitter
acetylcholine.

Explain the sympathetic nerve fibers to heart.
Preganglionic fibers of the sympathetic nerves to heart
arise from lateral gray horns of first 4 thoracic (T1 to T4)
segments of the spinal cord. Preganglionic fibers reach the
superior, middle and inferior cervical sympathetic ganglia
situated in the sympathetic chain.
Postganglionic fibers from sympathetic ganglia form three
nerves:

i. Superior cervical sympathetic nerve, which innervates

larger arteries and base of the heart
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ii. Middle cervical sympathetic nerve, which supplies the
rest of the heart

jii. Inferior cervical sympathetic nerve, which serves as
sensory (afferent) nerve from the heart.

What is the action of sympathetic nerves on heart?
Sympathetic nerves have cardioacceleratory function and
carry cardioacceleratory impulses from vasoconstrictor
area to heart. These impulses increase the rate and force
of contraction of heart.

What is sympathetic tone or cardioaccelerator tone?
Sympathetic or cardioaccelerator tone is the continuous
stream of impulses produced by vasoconstrictor area.
These impulses past through sympathetic nerves and
accelerate the heart rate.

What is the mode of action of sympathetic nerves?
Sympathetic nerves accelerate heart rate by secreting
neurotransmitter noradrenaline.

Which are the afferent (sensory) nerve fibers of the
heart?

Afferent (sensory) nerve fibers of the heart pass through
inferior cervical sympathetic nerve. Afferent nerve fibers
carry sensations of stretch and pain from heart to the brain
via spinal cord. :

Define baroreceptors.
Baroreceptors are the receptors, which give response to
change in blood pressure.
Mention the situation and nerve supply of baro-
receptors.
Baroreceptors are situated in the carotid sinus and arch
of aorta.

Carotid baroreceptors are supplied by Hering's nerve,
which is the branch of glossopharyngeal nerve.

Aortic baroreceptors are supplied by aortic nerve, the
branch of vagus nerve.

What is the effect of baroreceptors on heart rate?
When blood pressure increases, the baroreceptors are
stimulated and send stimulatory impulses to vasodilator
area (cardioinhibitory center). This causes increase in
vagal tone and reduction in heart rate.

What is Marey's law? When is it applicable?
According to Marey's law, the heart rate is inversely
proportional to blood pressure. It is applicable only in
resting conditions.

What is Marey’s reflex?
Marey's reflex is a cardioinhibitory reflex that decreases
heart rate when blood pressure increases.

Define chemoreceptors.

Chemoreceptors are the receptors, which give response to
change in chemical constituents of blood such as decrease
in oxygen, increase in carbon dioxide and increase in
hydrogen ion concentration.

Mention the situation and nerve supply of peripheral
chemoreceptors.
Peripheral chemoreceptors are situated in the carotid body
and aortic body.

Carotid chemoreceptors are supplied by Hering's nerve,
which is the branch of glossopharyngeal nerve.

Aortic chemoreceptors are supplied by aortic nerve,
which is the branch of vagus nerve.
What is the effect of chemoreceptors on heart rate?
Whenever there is hypoxia, hypercapnea or increased
hydrogen ion concentration, chemoreceptors send inhibi-
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tory impulses to vasodilator area (cardioinhibitory center),
Mo, the vagal tone decreases and hear rate increases.

Chemoreceptors play a major role in maintaining
respiralion Ihan heart rate.

212. What is Bain-Bridge reflex or right atrial reflex?
Bain-Bridge reflex is a cardioaccelerator reflex that
increases heart rate when venous relum increases.

213. What is Bezold-Jarish reflex or coronary chemoreflex?
1L the reflex characterized by tachycardia and hypolension
caused by stimulation of chemoreceptors prasent in wall of
left vniriche by subslances such as alkaloids,

214, What is dynamics? What is hemodynamics?
Dynamics means sledy of moticn. Hemodynamics refers
1o study of movement of blood through circulatory system.

215. What is mean volume of blood flow?

Mean volume of biood flow is the volume of blood which
flows inte a regien of circulatony system in a given wnit of
time, It is the product of mean velocity of blood Nlow and
cross- sechonal area of vascular bed,

216. What are the types of blood flow through a blood vessel?
Blood flow through a blood vessel is of iwo lypes:

i, Streamling Nlow or laminar fiow: It is a silent fow.
ii. Turbulent Aow: It is a noisy fow.

217. What is Reynolds number?

Reynolds number is the crilical velocity at which flow
becomas lurbulent.

218. What is windkessel effect? What are windkessel blood
vassels?

Windkessel effect is the recoiling effect of blood vessels
that conweart the pulsatile flow info continuous flow,

Blood vessels showing this effect are known as windkessel
vessels.

215. What is the mean velocity of blood flow at differant
biood vessels?

Large anteries : 50 cmysec
Small arteries : 5 cmisec

Aneriples : 0.50 cmizec
Capillaries - 0.05 cmisec
Venules 1 0.10 crvizec
Small veins  : 1.00 cmisec
Large veins  : 2.00 cm/sec.

220. What is autoregulation. Name some organs where
autoregulation is more effective.
Autoregulation means the regulation of blood flow through
an organ by the grgan ilsell, It iz defined as the intrinsic
capacity of an organ o regulate a constant blood flow in
spite of changes in the perfusion pressurne,

Itis more effective in some vital organs such as kidney,

heart and brain.

221. What is perfusion pressure? What is effective perfu-
sion pressure?
Perdusion pressure is the balance between the pressures
on either side of an organ i.e. arterial pressure on one side
and venous pressure on othar side,
Effective perfusion pressure is the perfusion pressure
divided by resistance in blood vessels,
222, What are the theories of autoregulation?
I. Myogenic theory
ii. hMetabole theory.
223, Define arterial blood pressure.
Arenal blood pressure is dehined a% the 1aleral pressure
exerted by the contained column of blood on the wall of
the aranss.

224. What are the terms by which the arterial blood pres-
sure is expressed?
i. Systolic pressure; Maximum pressure axerted in
arteries during systole of heart
ii. Diastolic pressure: Minimum pressure exerted in
arleries during diastole of heart
ifi. Pulse pressure: Differance belween syslolic and
diaztalic pressuras
v, Mean arerial pressure: Average prassure existing in
the arteries. It is diastolic pressure plus one-third of
pulse pressure,

225, Give the normal value of arterial blood pressure.
Systolic pressure @ 120 mm Hg (110 10 140 mm Hg)
Diastalic pressure : B0 mm Hg (60 to 80 mm Hg)
Pulse pressure : 40 mm Hg.

Mean artenal pressure ; 93 mm Hg,

226. Why is diastolic pressure [not the systolic pressure)
considered to detarmine the mean arterial pressure?
Because the diastolic peried of heart is much longer (0.53
second) than the systalic paricd (0,27 second),

227. Mention some physiclogical variations of arterial
blood pressure.

Arerial blood pressure is less in infants, ehildren and in
females. It decreases during sleep. It increases during
emotional conditions, after meals and after exercise,

228. What are the pathological variations of arterial blood

pressure?

Hyperiension: Pathological increase in arterial blaad
pressure

Hypertension: Pathological decrease in arlerial bload
pressure.

229. Mame the factors determining arterial blood pressure.
Factors necessary lo mainfain normal blood pressure are
called local factors or mechanical factors or delerminants
of blood pressura.

These factors are of two types:
i. Ceniral factors:
a. Cardiac outpul
b. Heart rata.
ii. Peripharal factors:
a. Periphearal resistance
b. Blood volumea
. Venouws return
d. Elasticity of blood vessel
e. Velocity of blood flow
f. Diameter of blogd vessels
g. Viscosity of blood.

230. Mame the important factors determining systolic and
diastolic blood pressures.

i. Cardiac output: Il is the imporiant factor that
delermines systolic pressure, Systolic pressure is
directly proportional 1o stroke volume,

ii. Peripheral resistance: Il is the important factar, which
determines diastolic pressure. Diastolic pressure is
directly proportional 1o peripheral resistance,

231. Name the various mechanisms involved in the regula-
tion of arterial blood pressure.
i. Mervous mechanism o short-term regulation
ii. Renal mechanism or long-term regulation
lii. Hormonal mechanism
iv. Local mechanism,
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What is vasomotor system?
Vasomotor system is the one through which the nervous
mechanism operates to regulate arterial blood pressure.

What are the components of vasomotor system?
i. Vasomotor center
ii. Vasoconstrictor fibers
iii. Vasodilator fibers.

Where is vasomotor center situated?
Vasomotor center is bilaterally situated in the reticular
formation of medulla oblongata and lower part of ponds.

What are the components of vasomotor center?
i. Vasoconstrictor or pressor area
ii. Vasodilator or depressor area
ii. Sensory area.

Name the vasoconstrictor nerve fibers.
Vasoconstrictor fibers are the sympathetic adrenergic
fibers.

Name the vasodilator nerve fibers.
Vasodilator fibers are:
i. Parasympathetic fibers
ii. Sympathetic cholinergic fibers
iii. Antidromic nerve fibers.

What is the mode of action of sympathetic adrenergic
fibers on blood vessels?

Sympathetic adrenergic fibers cause constriction of blood
vessels (vasoconstriction) by secreting noradrenaline.

What is vasomotor tone? What are the other names
forit?

Vasomotor tone is the continuous discharge of impulses
from vasoconstrictor center to arterioles through
vasoconstrictor nerve fibers. Vasomotor tone maintains
arterial blood pressure by producing constant partial
constriction of blood vessels (peripheral resistance). The
arterial blood pressure is directly proportional to vasomotor
tone. Vasomotor tone is also called sympathetic constrictor
tone or sympathetic tone.

What is antidromic reflex? What are antidromic vaso-
dilator fibers?

Normally, impulses produced by a cutaneous receptor (like
pain receptor) pass through sensory nerve fibers. But,
some of these impulses pass through the other branches
of the axon in the opposite direction and reach the blood
vessels supplied by these branches. These impulses now
dilate the blood vessels. It is called the antidromic or axon
reflex and the nerve fibers are called antidromic vasodilator
fibers.

What is the role of baroreceptors when blood pressure
increases?

When arterial blood pressure rises rapidly, baroreceptors
send stimulatory impulses to nucleus of tractus solitarius.
Nucleus of tractus solitarius inhibits the vasoconstrictor
area and excites the vasodilator area.

Inhibition of vasoconstrictor area reduces vasomotor
tone resulting in vasodilatation and decrease in peripheral
resistance.

Simultaneous excitation of vasodilator center increases
vagal tone resulting in decrease in the rate and force
of contraction of heart, and reduction in cardiac output.
These two factors, i.e. decreased peripheral resistance and
reduced cardiac output bring the arterial blood pressure
back to normal level.
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What is the role of baroreceptors when blood pressure
decreases?

The fall in arterial blood pressure decreases the pressure
in carotid sinus. This causes inactivation of baroreceptors.
Now, there is no inhibition of vasoconstrictor center or
excitation of vasodilator center. Therefore, the blood
pressure rises.

What is pressure buffer mechanism? What are buffer
nerves?
Baroreceptor mechanism is called pressure buffer
mechanism since it acts against the rise in arterial blood
pressure.

Nerves from baroreceptors are called the buffer nerves.

Explain briefly the role of chemoreceptors in maintain-
ing blood pressure.
Peripheral chemoreceptors are sensitive to lack of oxygen,
excess of carbon dioxide and hydrogen ion concentration in
blood. Whenever blood pressure decreases, blood flow to
chemoreceptors decreases, resulting in decreased oxygen
content and excess of carbon dioxide and hydrogen ion.
These factors excite the chemoreceptors, which send
impulses to stimulate vasoconstrictor center. Blood pressure
rises and blood flow increases.
Chemoreceptors play a major role in maintaining
respiration rather than blood pressure.

What is sinoaortic mechanism?

It is the mechanism constituted by combined actions of
baroreceptors and chemoreceptors in carotid and aortic
regions. It regulates heart rate and blood pressure.

What is the role of kidney in regulation of arterial blood
pressure?
Kidney is responsible for the long-term regulation of arterial
blood pressure.
Kidney regulates blood pressure by:

i. Regulating extracellular fluid volume by means of

pressure diuresis
ii. Renin-angiotensin mechanism.

What is pressure diuresis? What is pressure natriure-
sis?
Pressure diuresis is the excretion of large quantity of water
in urine because of increased blood pressure.

Pressure natriuresis is the excretion of large quantity
of sodium in urine.

What is the significance of pressure diuresis and pres-
sure natriuresis?

Because of diuresis and pressure natriuresis, there is a
decrease in ECG volume and blood volume. Because of
these two factors arterial blood pressure is brought back
to normal.

Explain briefly the renin-angiotensin mechanism.
When arterial blood pressure falls, kidney secretes renin.
Renin acts on angiotensinogen and converts it into
angiotensin I. Angiotensin | is converted into angiotensin
Il by the action of converting enzyme secreted in lungs.
Angiotensin 1l increases blood pressure by vasocon-
striction. Simultaneously it stimulates adrenal cortex to
release aldosterone from adrenal cortex. Aldosterone
causes retention of water and sodium leading to further
increase in blood pressure. Angiotensin Il and IV also
increase the blood pressure by vasoconstriction and
increasing aldosterone secretion.
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250. Name the harmones which increase the blood pres-
Sure.
i. Adrenaline
ii. Moradrenaline
ili. Thyroxine
iv. Aldosierocne
v. Vasopressin
Vi, Angislensing
vil, Serotonin.
251. Mame the hormones which decrease the blood pres-
sure.
i. Vasoactive intestingl polypeptide
ii, Bradykinin
iii. Prostaglandins
iv. Histamine
v, Acetyicholine
vi. Afrial natriuretic peplide
vii. Brain natriurelic peplide
vild, C-type natriuretic peplide.
What is the action of adrenaline on blood vessels?
Adrenaline causes constriction of blood vessels. Bul it
causes vasodilation in some areas of the body like skeletal
muscle, liver and hearl. So total peripheral resistance
decreases.

Why noradrenaline is called general vasoconstrictor?
Because it causes constriction of all blood vessels in the
body.

What is the action of adrenaline and noradrenaline on
arterial blood pressure?

Adrenaline increases systolic blood pressure by increa-
sing force of contraction of hear and stroke volume. Bul
il decreases the diastolic blood pressure by decraasing
paripharal resistance through vasodilatalion in Some areas
of the body like skeletal muscles.

Moradrenaling increases diastolic blood pressure by
increasing tolal peripheral resistance through its general
vasoconstncior action. 11 has very mild effect on heart. It
increases force of contraction of heart and systolic blood
pressure 1o a cenain extent.

What is the action of thyroxine on arterial blood pres-
sure’?

Thyroxine increases systolic pressure by Increasing
cardiac oulput.

Butit decreases (he diastolic pressure indirectly, Due 1o
increased metabalic activity of thyroxine, many metaboliles
are produced, These melabolites cause vasodilatation
leading to reduction in diastolic pressure,

Mention the effects of some important hormones
which increase the arterial blood pressure,

252,
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254,
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Aldosterone causes retention of sodium and waler leading
to increase in ECF volume and blood volume, So, the blood

Pressund increases.,

Wasopressin (antidiuretic harmaone), angiotensin and
serotonin (5 HT) increase the arerial blood pressure by

CAUSING Vasooonstrnchon,

257,
which decréase the arterial blood pressure.

Hormones like vasoactive intestinal palypeplide (VIP),
bradykinin, prostaglandin (PGE,), histamine, acelylcholine,
alnal natriurelic peplide (ANP), brain natriuretic peplide
(BNP) and C-ype natfiurelic factor decrease the arerial

blood pressure by causing vasodilatation,

Mention the effects of some important hormones

MName the local vasoconstrictor substances. What is
their action?
Lecal vasocconstriclor substances are endolhélines.
Endathelines activate the phospholipase, This in turm
aclivates prostacyclin and thromboxane A; which cause
vasoconsiriction.
Mame the local vasodilator substances.
i. Vasodilators of metabolic onigin like carbon dioxide,
laciate, hydrogen lons and adenocsing
il. Vasodilators of endathelial orign like nitric oxide.
. What are Korotkoff sounds?
Korolkoff sounds are the sound heart through stethoscope
while measuring arterial blood pressure by auscultatory
method using sphygmomanomeler.
What are the five phases of Korotkoff sounds?
First phase : Tapping sound
Second phase © Murmuring sound
Third phasa : Gong sound
Fourth phase : Muffled sound
Fifin phase : Disappearance of sound
Appearance of tapping sound indicales syslolic pressure
Disappearance of muffled sound indicates diastolic
pressure.
. What is hypertension?
Persistent increase in arterial blood pressure is known
as hyperension. Clinically, when systolic pressure rises
above 150 mm Hg and diastolic pressure rises above 90
mm Hg. it is considered as hyperiension.
. What are the types of hypertension?
I. Primary hypertension
ii. Secondary hyperensicn.
What is primary hypertension? What Is its cause?
Incraase in arlerial blood pressure in the absence of
any underlying disease is known as primary or @ssential
hypertension or hypertension. The arterial pressure
increases because of increased peripheral resistance that
occurs due o Some Unknown cause.
What is secondary hypertension? What are the types
of secondary hypertension?
Increase in arterial blood pressure due to some underlying
disease or disorder is known as secondary hypertension.
Types:
i. Cardiovascular hyperiension: Due to atherosclerosis
and coarctation of acra
ii. Endocrine hypertension: Due to pheochromoctytoma,
hyperaldosteronism and Cushing’s syndrome
iii. Renal hypertension: Due 1o renal disorders
. Neuwrogenic hyperension: Due o nervous disorders
v. Hypenension during pregnancy: Due to toxemia of
blood, retention of water and sodium and secretion of
vasoconstrictors from placenta.

266. What is arteriosclerosis?
Aneriosclerosis is the narrowing of arteries, associated
with hardening, thickening and loss of elasticity in the wall
of the vessels. It occurs in old age leading lo increased
arlerial blood pressure,
267. What is atherosclerosis?
Alnerosclerosis is a disease of the arterial bBlood vessels
characterized by narrowing of the blood vessels due o
deposition of cholestarol, It leads o hyperension.
268. What are the manifestations of hypertension?
i. Renal fallure
i, Lefl ventricular falure
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jii. Myocardial infarction
v. Cerebral hemarrhage
v. Retinal hemarrhage

What is hypotension?

Hypotension is the low blood pressure. When systolic
pressure is less than 80 mm Hg, it is considered as
hypatension.

What is orthostatic hypotension?

Orthostatic hypotension is the sudden fall in blood pressura
while standing for some time.

What is the normal venous blood pressure in the

extremilies of the body?

Venous blood pressure is greater in paris of the body

above the level of the heart than in parts below the level

of the heart.

Venous blood pressure in dorsal venous arch of fool:
13.2 mm Hg (17.9 em HLQ),

Venous blood pressura in jugular vein 1 5.1 mm Hg
(6.9 em HO).

What is the normal venous blood pressure in periph-

eral vein and central vein?

Venous blood pressure is greater in peripheral velns than

in central veins.

Vanous blood pressure in antecubital wein: 7.1 mm Hg
(9.6 em H,0).

Venous bood pressure in superior vena cava: 4.6 mm Hg
(6.2 cm HO).

Name the factors regulating the venous blood pres-
sure,
i. Vis a tergo or force from behind (left ventricular
pressura),
ii. Vis a fronte or force from front (atrial pressure)
Hi. Vis a latre or force from side (resistance offered to
blood flow at veins)
. Volume of venous blood
w. Peripheral resistance
vi. Gravity and posiure,
What is Valsalva maneuver?
Valsalva maneuver is the forced expiration with closed
glottis. It increases intrathoracic pressure and peripheral
wvanous blood pressura.
What is Mieller's maneuver?
Moaler's maneuver is the forced inspiration with cloged
glottis, It decreases the inlrathoracic pressure and
peripheral venous blood pressure.

What is the normal capillary blood pressure?
Capillary blood pressure is about 30 to 32 mm Hg in the
anerial end of the capillary and 15 mm Hg in venous end.

MName the organs in which the capillary blood pressure
Is greatly altered with its functional significance.
Capillary pressure is very high (60 mm Hg) in renal giomer-
ular capillaries, This is responsible for glomerular filiration.

Capillary pressura is very low very low (7 mm Hg)
lungs. This is responsible for exchange of gases between
bload and alveali.
Define arterial pulse.
Arterial pulse is defined as the pressure changes
transmitted in tha form of waves through arterial wall and
blocd column from heart to peripheny.
How is the radial pulse recorded?
By:

i. Mercury manomeler

ii. Dudgeon's sphygmograph
il Elecironic transduger,

280, What are the different waves of radial pulse tracing?

281,
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i. Ascending limb or anacrotic limb: Obtained during
sysiole
ii. Descending limb called catacrotic limb: Obtained
during diastole
iii, Catacrotic notch in the upper part of descending limb:
Due 1o the back flow of blood tewards the left ventricle
during the dlosure of semi lunar valve
. Pracatacrolic wave: Wave appearing bafore calacratic
natch
v. Postcatacrolic wave: Wave appearing after catacrotic
mateh,

What are the observations to be made during the ex-
amination of arterial pulse?
i. Rate
Rhyihm

fii. Character

. Volume

v, Condition of wall of the blood vessel

vi. Delayed pulse.
Name some of the abnormal pulse,

i. Pulsus deficit

il. Pulses alternans

ili, Anacrofic pulse

iv. Thready or weak pulse

o, Pulsus paradoxus

vi. Water hammer pulse

vii. Pulse in patent ductus arleriosus
wiii. Abnormal pulse in aortic regurgitation,
What is pulsus deficit? When does it occur?
Puilsus deficil s the conddtion in which the pulse rate is less
than the hear rate. It cccurs during atrial fibrillation.

What is pulsus alternans? When does it occur?
Pulsus alternans is the condilion characterized by
alternation of strong and weak pulse. It is commaon in
severe myocardial diseases, paroxysmal lachycardia and
atnal fibriflation.

What is anacrotic pulse? When does it ocour?
Anacrotic pulse is the abnormal pulse, characterized by
a slow ascending limb which has an anacrolic noteh. It is
produced in aortic stenosis.

Whiat is thready pulse? When does it occur?

Thready or weak pulse is the abnormally weak and very
feable pulse because of its low volume. It oecurs in severa
hemorrhage and severe chills,

What is pulsus paradoxus? When does it occur?
Pulsus paradoxus is (he condilion charactenzed by aweak
pulse with marked decrease in volume during inspiration
caused by fall in syslolic blood pressure by 10 mm Hg.

FPulsus paradoxus and inspiratory fall in systolic
blood pressure are noticed in cardiac tamponade,
constrictive pericanditis, myocardial infarclion, hypovolemia,
asthma, chronic ebstruclive pulmonary disease (COPD),
preeumothorax and pulmonary embolism.

What is water hammer pulse? When does It occur?
Water hammer pulse or collapsing or Corrigan or pistol-
shot pulse is the abnormal putse, characlerized by a rapid
upstroke and an equally rapkd downstroke.

Itis seen in patent duclus areriosus, aofic regurgitation
and arteriovenous fistula.
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What type of pulse appear in patent ductus arteriosus?
Walter hammer pulse appears in patent duclus arenosus.

280. What type of pulse appear aortic regurgitation?

Water hammer pulse appears in aoric regurgilation also,

291. Define venous pulse.

Venous pulse is defined as pressure changes lransmiltad
im the form of waves from night alrium to the veins near
the heart.

282. What is the significance of venous pulse recording?

Venous pulse recording is used lo determine the rate of
atrial contraction. In addiion, mare phases of cardiac cycle
can be recognized by means of venous pulse tracing.

293, What is phlebogram? What are its waves?

Graphical recording of jugular vencus pulse tracing is
known as phiebogram,

It has three positive waves: a, ¢ and v and three
negative waves: x, x, and y.

284. What are the causes of different waves of phlebogram?

285,

2596,

288.

289.

‘a’ wava: Alrial systoke

x" wave: Atnal diasiole

‘' wave: Bulging of atrioventricular valves into atria during
isometric contraction

‘%1 wave: Pulling of atrioventricular ring lowards ventncles

' wave: Alrial filling

'y wave: Ventricular filling.

What are coronary arteries? Why the name coronary
arteries?

Hean 5 supplied by right and left coronary areries which
arse from aocra. Arleries encircle the heart in the manner
of a crown and hence the name coronary araries.

What is physiclogical shunt in heart? What is the other
component of physiological shunt?
Physialogical shunt is the conneclion, through which the
venous (deoxygenated) blood is mixed with arterial blood.
In heart deoxygenated blood flowing from thebesian
veing inte cardiac chambers makes up the part of normal
physiological shunl.
Other component of physiological shunt is present in
lungs.

- What is the normal blood flow to heart (through coro-

nary circulation)?
MNormal biood flow 1o heart is 200 mUiminute
Itis about B5 te 70 mUIminute/100 g of cardiac muscle.

What are the phasic changes in the coronary blood
flow?
During systole of the heart, the flow of blood to cardiac
muscle decreases due lo compression of intramural
vessels,

During diastole. these blood vessels are distended so
that, the blood flow increases.

What is the importance of autoregulation in coronary
of blood flow?

Because of autoregulation in caronary bleod Nlow, the blood
supply 10 the heart is maintained even il the mean arerial
blood pressure varies bebween 80 mm Hg and 150 mm Hg.

. Hame the factors determining the blood flow to the

heart. Which is the most important factor?
i. Need for oxygen
ii. Melabolic factors
iil. Coronary pardusion pressure
iw. Mervous factors. Most impornant faclor is the need for
CHYGER,

301. What is coronary perfusion pressure?

Coronary perusion pressure is the difference between the
mean arterial pressure and resistance offered 1o blood fow
fo heart.

302. Mame some metabolites, which increase the bload flow

to heart, What is their mode of action?

i. Adenosina

il. Potassium ions

iii. Hydragen ions

v, Carbon dioxide

w. Adenosine phosphate

All these substances increase the blood flow o heart

by causing coranary vasadilatation.

303. What is coronary occlusion?

Coronary occlusion is the partial or complete obstruction
of coronary arbery.

304. What is myocardial ischemia?

Myocardial ischemia is the reaction of myoccardium in
response 1o hypoxia due o occlusion of a coronary blood
vessel

305. What is necrosis? Explain necrosis in myocardium,

Mecrosis rafers 1o death of calls of lissues by injury or
disease in a lecalized area. Ischemia leads to necrosis of
myocardium if a large part of myocardiom is mvalved or the
acclusion is severa involving larger blood vessels. Necrosis
is irreversible.

306. What is myoecardial infarction or heart attack?

Myocardial infarction or heart attack is necrosis of the part
of myocardium due o ischemia,

307. What is myocardial stunning?

Myocardial stunning is a type of transient mechanical
dysfunction of heart, caused by a mild reduction in blood
fiow. A substantial reduction in coronary blood flow causeas
ischemia followed by necrosis. A mild reduction in blood
flow causes only ischemia and it may nol be sufficient
to cause necrosis of myocardium. Howewver, il produces
some transient (short lived) mechanical disturbances
or dysfunction of the heart. Since it is shor lived, heart
recovers campletaly from this.

308. What are the commen symptoms of myocardial infarc-

tion?
i. Cardiac pain
ii. Nausea
iii. Womiting
v, Palpitations
w. Difficulty in breathing
vi. Extrame weakness
vil. Swealing
wiil, Anxiety,

308. What is angina pectoris or cardiac pain?

Angina pecloris or cardiac pain is the chest pain produced
by myocardial ischemia. The pain siarts beneath the
sternum and radiales lo the surface of left arm and left
shoulder (referred pain).

310. What is the cause for cardiac pain?

During myocardial ischemia, there is accumulation of
anaerobic metabolic end products such as wric acid.
Metabelles and other pain producing substances like
subslance P, histamine and kinin stimulate he sensory
nerve endings, leading to pain.

311. What is cerebral eirculation? What is its importance?

Carebral circulation refers to Nlow of Blocd through the
blood vessels of brain, Brain tissues need adequale blood
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supply conlinuously. Stoppage of blood fow o brain for 5
seconds leads to unconscipusness and for S minutes leads
lo irreparable damage to the brain cells |

What are the cerebral blood vessels?

Brain receivas blood from the basilar artery and internal
caratid artery. Branches of these arleres form circle of
Willis. Venous drainage is by sinuses, which open inlo
internal jugular vein.

What is the nermal blood flow to brain?

Marmal blood flow to brain is 750 o 800 mU/minute.

It iz about S0 to 55 mL/minute/ 100 g of brain lissue.

What is the importance of autoregulation in cerebral
circulation?

Because of auloregulalion, the blood flow te brain is
maintained even if the mean arterial blood pressure varies
between B0 mm Hg and 140 mm Hg.

What is the important factor determining cerebral
blood flow?

The impartant factor thal determines cerabral blood flow
is the cerebral vascular resistance, The cerebral vascular
resistance reduces the blocd flow to brain, |1 is offered by
intracranial pressure, cerebrospinal fluid pressure and
viscosity of blood.

What is Cushing's reflex or Cushing's reaction?

Cushing's reflex or Cushing's reaction is the reflex that
maintaing the cerebral blood fiow when there is an increasa
in the intracranial pressure or cerebrospinal Aluid pressura.

What is Monro-Kelle doctrine?

According to Monro-Kelle doctrine, thowgh cerebral arteries
are compressed by increased intracranial pressure or
cérgbrospinal fluid pressure, the wolume of brain lissua
is nol affected. It is because the brain lissue is not
compressible,

Mame some chemical factors, which increase the ce-
rebral blood flow.
i. Decreased oxygen lension
il. Increased carbon dioxide tension
iil. Increased hydrogen ion conceniralion.
These faclors increase cerebral blood flow by causing
vasodilatation.

What is stroke? What are the other names for it?
Stroka is the sudden death of neurons in localized area of
brain due to inadequate blood supply. It is characterized
by reversible or ireversible paralysis with other symploms.

Stroke is also called cerebrovascular accident (CVA)
or brain altack.

What are the types of stroke?
Stroke is of two types:

i. Ischemic stroke: It occurs due 1o interruption of blood
flow to a part of brain by thrombus or atheroscleratic
embolus

il. Hermorrhagic stroke: This develops due 1o the rupture
of a blood vessel in the brain and spilling of blood into
the surrounding araas.

What are the cause of stroka?
I. Hear disease
il. Hypartension
iil. High cholesterol in blood
iv. Diabetes mellilus
v. Heavy smoking
vi. Heavy alcohol consumplion.
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What are the features of stroke?

Commaon fealures: E

I. Dizziness
ii. Loss of consciousness
iii. Coma or death.
Other features:;
i. Weaknass
il. Numbness or paralysis, particularly on one side of the
body
ill. Impairment of speech
iv. Emotional disturbances
v. Less of coordination
vi. Loss of memaory.

What is aneurysm? What is the consequence of aneu-
rysm in brain?

Aneurysm is the abnormal dilation or bulging of a blood
vessel caused by weakening of wall of the vassel. Al tha
point of aneurysm, the vessel may leak of rupture resulting
in bleading (internal hamaorrhage). Aneurysm in brain may
rupture and cause hemarrhagic stroke,

What are the constituents of splanchnic circulation?

L. Mesenteric circulation supplying blood 1o Gl tract

i, Splenic circulation supplying blood to spleen

iii, Hepatic circulation supplying blood to liver.
What are the unique features of splanchnic circula-
tion?
Unique feature of splanchnic circulation is that the blood
from mesentenc bad and splean forms a majer amount of
blood Nowing o liver, Blood flows 1o liver from Gl tract and
spleean through portal system

What is the distribution of blood flow in mesenteric
circulation?

Stomach 1 35 miL/100 gimin

Intestine 1 50 mLM00 g/min

Pancreas : B0 mLM00 gimin

What is functional hyperemia? When does it occur hy-
peremia In mesenteric circulation?

Functional hyperemia is defined as the increase in blood
flew to an organ due to increased metabalic aclivity of that
organ. It ocours in mesanternic circulation after feod intake.

What is the normal blood flow to liver?
Liver is the organ that recenves maximurm blosd supply.

It is about 1500 mLiminute or 100 mL/minute/
100 g of tisgue.

Explain in brief the pattern of capillary system.
Capillaries are disposed between arerioles and venules.
From artericles, meta- arterioles take origin. From mela-
artericles, two types of capillaries anse:

i. Praferantial channels or continuous capillaries: After
arising from meta-arterigles, these capillaries form a
netwark and finally join the venutes, These capillares
have same diameter as meta-arlerioles.

fi. True capillaries: True capilarias also form a network
and join the venules. Diameter of the true capillaries is
less than that of the metla-arteriolas.

What is precapillary sphincter?

It is the smooth muscle that encircles the beginning of

true capillaries and functions as a sphincter. it controls the

blood flow throwgh true capillares.

What is anatomical shunt? What physiological shunt?

Anatomical shunt or arteriovenous shunt: It is the
conneclion between arterioles and venules, Flow of
blood through capillaries where exchange of nutrients,
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gases and olher substances takes place is called
nutritional flow,

Physiological shunt: It is the conneclion arterial anpd
venous side of circulation provided by meta-
arteriole. Many tissues of the body such as musclas
da not have anatomical shunts, Howewver, the meata-
areriole in these lissues acls as the physiological
shuni between arterial and venous sides of the
circulation.

332, Whatis the difference between shunt in capillaries and

shunt in heart?
Physiological shunt in capillaries is different from
physiclogical shunt in hear.

In capiflares, the oxygenated blood flows towards
deoxygenated blood.

Butin heari, the deoxygenated blood flows towards the
ocxygenated blood”

333. What are the peculiarities of capillary blood flow?
i. Blood does not pass through capiliary system
continuously
ii. Derection of bood fow through capillaries is not ficed
as in the case of other blood vessels. Blood may flow
in opposite direction in two adjacent capillaries
ii. In capillaries, blood flows as a single pile or single row
of blood cells
iv. Under resting condifions, mast of the capillaries lie in
collapsed state, Only during aclivity, all the capillaries
open up and increase the wvascularity
v. Amount of blood flowing through the capillary system
throwghout the body is very low. It is only about 150
mLimin
vi. Vielocity of blood flow is least im capillaries. It is
only about 0.05 cmisec. It facililates exchange of
subslances between capillanes and lissuas.

334. What are the functions of capillaries?
Mozl important function of capillaries is the exchange of
substances between blood and lissues.

Oxygen, nutrents and other essential substances enter
the tlissues from caplilary blood, Carbon dioxide, metabolites
and other unwanted substances are removed from tissuas
by capillary blood.

335. Name some chemical factors, which affect the capil-
laries,
Capillary dilatation by:
i. Excess of carbon dioxide
ii. Increased hydrogen ion concentration
il Lack of oxygen
iv. Histamine
v. Metabolites like lactic acid.
Constnclion by:
i, Serolonin,

336. What is the amount of blood flow to skeletal muscles
during resting condition and exercise?
Resting condition t 4 to T mLiminute/ 100 g
Exercise 2 100 mlfminute100 g.

What is the peculiarity of sympathetic fibers to skeletal
muscles?

Sympathetic nerve fibers are generaily adrenergie in
nature, Bul the sympaihetic fibers supplying the skeletal
muscles are cholinergic and cause vasodilatation in
skelelal muscles,
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338. What is varicose vein?
Varicose vein is the vein that becomes irregularly swollen
[twisted or tortuous) and enlarged, Superficial veins of the
leg are mosily atfected,

339, What are the causes for varicose veins?

i. Permanent dilatation of veins due to incompelence of
ihe valves of the veins or absence of muscular activily
for long periods. So, varcose veins are common in
individuals with cccupations, which reguire standing
for long periods

. Thrombaophlebitis: Inflammation of vein associated
with formation of thrombus
Varicose veins may also develop in obese persons and
pregnant wWormen.

340. What are the functions of cutaneous circulation?
i. Bupply of nultrition to skin
ii. Regulation of body temperalure by heal loss.
341. What is the normal blood flow to skin?
i. Under normal conditions: 250 mbL/sg. mimin
ii. During increased body lemperature: 2800 mU'sg. m/
min because of culaneous vasodilation,

342, Mame the vascular responses of skin to mechanical
stimuli.
i. While reaction
ii. Triple response.
343. What is white reaction?
White reaction is the response of the blood vessels in
skin o a mechanical stimulus. When the surface of skin
is siroked lightly with a pointed object, a pale line appears
within 20 seconds. This line takes the path of the stroke.
This response in skin is known as white reaction. Maximum
intensity of the line is obtained in 1 minute and it fades
away after 5 minules.

344, What is the cause for white reaction?
White reaction is due 1o the constriclion of cutaneous
capillaries,

345. Define Lewis triple response. And mention the reac-
tions of this response.
Lewis triple response is the vascular response of skin that
includes three consecutive reactions of blood vessels of
skin to 2 mechanical stimulus,
Vascular reactions of skin to various injuries occur in
three stages:
i. Red reaction
ii. Flara
fii. Wheal,
346. What are the causes of each stage of Lewis triple re-
sponse?
Red reaction: Dilatation of capillaries by H substances
released by damaged tissues due to mechanical stimulus
Flare: Dilatation of afternoles due to axon reflex
Wheel: Leakage of fluid from capillaries.

347. What is dermographism or writing on skin?
Itis the process of embossing signs over skin, Some leliers
or designs can be embossed upon the skin over back or
in the forearm in the same manner by which the wheal is
produced.

348, How fatal circulation is different from adult circulation?
Fetal circulation is different from adult circulation because
of the presence of placenta. Since felal lungs are nan-
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functioning, placenta is responsible for exchange of gases
batween felal blood and mother's blood, So, the blood fram
right ventricle is diverted to placenta.

What is foramen ovale?

It is an opening intra-atrial septum in felal heart, From
right atrium, major portion of blood is diverted to left atrium
through this.

What is ductus arteriosus?

It is a small vessel connecting pulmonary artery and
systemic aora in fetus, It allows magority of bood from night
ventricle to bypass non-functioning fetal lungs.

Why pulmonary vascular resistance i very high in fa-
tus? What is the effect of this?

Pulmanary vascular resistance is wery high in felus
because the fetal lungs are non-funclional, Because of this
he prassure in pulmonary blood vessels s very high and
blood s diverted from pulmonary artery into systemic aorta
through ductus arteriogus,

What are the changes taking place in circulation and
respiration after birth?
i. First breath of the child

ii. Flow of blood to lungs

iii. Clogure of foramen ovale

. Reversal of blood fow in duclus anenosus

v, Closure of ductus venosus

wi, Closure of ductus artenosus

What is the cause for the onset of respiration after
birth?

Since the umbilical cord is cul after delivery of the baby,
the flow of placental blood stops. This leads to hypoxia
and hypercapnea in the baby. These two faciors strongly
stimulate the respiralory centers and this is responsible for
enset of respiration after birth.

Define hemorrhage and list the types of hemorrhage.
Hemorrhage is defined as excessive loss of blood due to
fuplure of blood vesseis. Types:

i. Accidental hemorrhage

ii. Capillary hemorrhage

iii. Internal hemeorrhage

v, Posipariurm hemarrhage

¥, Hemarrhage due to premature detachmaent of placenta,

What is acute hemorrhage?

Acule hemorrhage is the sudden loss of large quanlity of
blood. It occurs in conditions like accidents, Decreased
blood velume in acute hemorrhage causes hypovolemic
shock.

What is chronic hemorrhage?
Chronic hemorrhage is the loss of blood either by internal
of by external bleading over a long penoad of lima. Internal
bleeding occurs in conditions like ulcer. External bleading
BECUrs in conditions like hemophilia and excess vaginal
bleeding (meanorrhagia).
Chronic hemorrhage produces different types of effects
such as anemia.
What are the immediate effects of hemorrhage on
heart?
i. Reduction in venous return, ventricular filling and
cardiac oulput
ii. Reflex tachycardia.

358, What is the immediate effect of hemorrhage on blood
pressure?
Arerial blood pressure is not affectad if bleeding occurs
slowly or if there is less of a small amount of blocd up to
300 to 500 mL.
In savera hamorrhage with less of about 1500 to 2000
mlL of bleod, the arerial blood pressure decreases.
359, What are the delayed effects of hemorrhage?
i. Restoration of plasma volume
ii. Restoration of plasma proteins
iii, Restoration of RBC count and hemoglobin content,
360. What is the effect of severe hemorrhage on brain?
Severe hemorrhage decreases the blood supply to brain
causing hypoxia. Due to hypoxia, ischemia of brain tissues
(cerebral ischermia) dovelops within S minutes. This causes
irreversible damage to brain lissues.
361, Define shock and circulatory shock.
Shock s a general term thal relers 1o the depression or
suppression of body funclions produced by any disorder,
Cireulalory shock refers (o the shock developed by
inadequate blood flow throughout the body. It is a lile-
thraatening condiion and it may result in death if the affected
person is not treated immediately.
362. What are the stages of circulatory shock?
i. First stage or compensated stage
li. Second stage or progressive slage
iii. Third stage or irrevarsible stage.
363. What are the types and causes of circulatory shock?
l. Hypovolemic or cold shock: Due to reduced blood
volume
ii. Vasogenic or low resistance or distributive shock: Due
to increased vascular capacity
iii. Cardiogenic shock: Dua (o heard diseases
iv. Obstructive shock: Due to obstruction of blood flow,
364, Define syncope or fainting or syncope.
It iz the sudden and transiant {short time) loss of con-
sciousness and postural lone with sponlanecus recovery.
It pocurs temporary inadequate cerabral blood flow.,
365, List the different types of syncope.
i. Vasovagal or emotional or neurccardiogenic syncope
ii. Postural syncope
iii. Micturition syncope
iv. Effort syncope
v. Cough syncope
vi. Carotid sinus syncope.
366. What is trauma? What is traumatic shock?
Trauma means sericus injury of wound caused by some
external force.

Traumatic shock is the shock caused by trauma_ Shock
oceurs due to the damage of muscles and bones, wihich is
common in battlefields and road accidents. Apart from loss
of blood, the plasma escapes (o the lissue spaces.

367. Define vasovagal syncope or vasovagal fainting,
Fainting due to severe emolional disturbances is Known
as vasovagal syncope or vasovagal fainting. It is due 1o
activation of sympathetic vasodilator fibers, which cause
dilatation of peripheral bleod vessels leading to fall in

bBlood pressure. Simullaneously, the vasoconstficlor
(cardicinhibitory) center is stimulated and vagal tone
increases leading lo reduced heart raté. The reduced
heart rale and decreased blood pressure cause reduction

in blood flow 1o brain, leading to fainting
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368. What is anaphylaxis? What is anaphylactic shock.
Anaphylaxis means exaggerated allergic reaction io a
foreign protein or antigen or any olher substance to which
the person has been previously sensifized,

Shaock that develops during anaphylaclic reactions
is called anaphylaclic shock. Shock oceurs because of
vasodilatation and sudden fall in blood pressura. I is
caused by the chemical mediators such as histamine that
are secréled during anaphylactic reaction.

369. What Is sepsis? What is septic shock?
Sapsis is the pathological condition characterized by the
presence of pathogenic organisms of their loxing in blood
or lissues. Shock developed during sepsis is known as
septic shock or blood poisening.,
370. What is heart failure or cardiac failure?
Heart failure or cardiac failure is the condition in which the
heart loses the ability to pump sufficient amount of blood to
all parts of the body. Hearl fallure may invelve left ventricle
or right ventricle or both.

371. What is acute heart failure?
Acute hear failure refers 1o sudden and rapld enset of signs
and symptoms of abnormal hean functions. lts symptoms.
are severe initially. Howevar, the sympltoms last for a very
shon time and the condition improves rapidly. Usually it
reqguires treaiment.

372, What is chronic heart failure?
Chronic heart failure is the heart failure that is characterized
by the symptoms thal appear slowly over a period of time
and become worst gradually,

373, What iz congestive heart failure?

Congestive hear failure is a general lerm used to describe
the hear failure resulting in accumulation of fluid in lungs
and other tiszues. When hear is nol able lo pump blood
through aona, the blood remains in heart. It resulls in
dilatation of the chambers and accumulation of blood in
veins (vascular congestion). Fluid retention and pulmonary
edema also occur in this condition.

374. What is compensated and decompensated heart fall-
ure?
Compensated heart failure is the heart failure with adequate
cardiac oulpul. Hear thes 1o maintain cardiac oulpul by
normal compensatery mechanisms,

Decompensated heart failure is the heart failure
with inadequate cardiac cutput. It is characterized by
deterioration, and sudden and drastic worsening of cardias
function, resulting in death,

375, What are types of exercise. Give examples.
i. Dynamic axarcisa:
Dynamic exercise primarily involves the isotonic
muscular contraction. It keeps the joinls and muscles
meving.

In this type of exercise, the hear rate, force of
coniraction, cardiac output and systolic blood pressure
increase. Howewver, diasiolic blood pressure is unallered
or decreased.

Examples: Swirnming, bleyeling, walking, etc,
. ‘S1alic exercisa:
Stalic exercisa involves isometric muscular contraction
wilhout movermaent of joints. During this exercise, heart
rate, force of contraction, cardiac oulpul. sysiolic blood
pressure and diastolic blood pressure
Example: Pushing heavy objecl,

376. Classify exercise on the basis of metabolism,
i. Aerobic exercise
fi. Anasarobic exercise,

377. What is aerobic exercise? Give examples,

Agrable exercise is the type of exercize for which the

energy is obtained by utilizing nutrients in the presence of

ooygen. | invalves activities with lower intensity, which is
perlormed lor longer pariod.

Examples: Fast walking, jogging, running, bicycling, skiing,
skating, hockey, soccer, tennis. badminton, swimming
and rowing.

378. What is anaerobic exercise? Give examples.
Anaerobic exercise is the iype of exercise for which energy
is obtained by wtilizing nutrients without oxygen. It involves
exearlion for shorl pericds followed by periods of rest. It
uses the muscles at high intensity and a high rate of work
for a shor period.

Examples: Pull-ups, push-ups, weightlifing, sprinting and
any other rapid burst of strenuous axercise.

379. Classify exercise on the basis of severity.

i. Mild exercise
ii. Moderale exercise
iii. Savere exercisa.

380. What are the effects of moderate muscular exercise
on heart?

Increass in heart rate, wanous relurn, veniricular filling and

cardiac culpul.

381. What is the effect of moderate muscular exercise on
arterial blood pressura?
Systalic blood pressure increases due to increase in hean
rate and stroke volume, Diastelic blood pressure is nol
altered because the peripheral resistance is not alfected.

382. What is the effect of severe muscular exercise on arte-
rial blood pressure?
Systolic pressure increases because of increase in heart
rate and stroke volume.
Diastolic pressure decreases because of reduction of
peripheral resistance.

383, What happens to arterial blood pressure after exer-
cise?
After exercise, the blood pressure falls slightly balow the
rasting level. It is because of vasodilatation developed by
the metabolic end products produced in the muscles during
exercise. Pressure refurns gquickly as scon as the mela-
balic end products are removed from the muscles.

384, What is Harvard step test?
Harvard step lest is a type of filness test

385. What Is sedentary life?
Sedentary lifestyle is the ype of lifestyle in which the
parson does little or no physical activity.

386. What are the common consegquences of sedentary life?
i, QObasity.
ii. Anxiety and deprassion
lii. Diabates.
. Increase in cholesteral level,
v. Hyperansion,
vi. Cardiovascular diseases such as coronary artery
diseasa,
vil. Increased risk of cancer
viil. Early death.
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Define yoga.

Yoga is a system of exercise involving postures, breathing
and calmness in order o become more fit or Nexible, to
improve breathing and to relax the mind.

Yoga is also defined as a pgychosomalic discipling, that
works on helistic principle and aims to improve health as a
wihobe by providing a means o balance and hanmonize at
physical, mental and emotional levels.

Define the components of yoga.

Components of yoga are asanas, pranayama. Asanas
are the physical postures maintained dufng exercises in
yoga. Pranayama is defined as the technique that involves
conscious contral of breathing.

Mention benefits of yoga on muscles and bones.
Yoga:
i. Increases blood supply o skeletal muscles.
i, Improves muscle strength and muscle tone,
iii. Increases the flaxibility at different joints, muscular
endurance and muscle power,
. Improves strength of bones, prevents ostecporosis.
v. It reduces stiffness of joints, relieves pain in patients
having arthritis.

Mention benefits of yoga on digestive system.
foga:
i, Increases digestion and absorption of nutritive
substances.,
ii. Increases the basal metabolic rate.
fii. Improves bleod supply and helps removal of toxic
substances from most of the organs such as stomach,
intestine, liver, spleen and pancreas.
iv. Prevents diarrhea, constipation, gastnc acidity.
v. Reduces bleod sugar, cholestercl and LDL and
prevents obesity and heart diseasas.

Mention benefits of yoga on renal system.
Yoga helps the effective functioning of Kidneys and
decrease or prevent damage or dysfunction of kidneys.

Mention benefits of yoga on cardiovascular and lym-
phatic systems.
Yoga:
i. Increazses strangth of cardiac muscles.
ii. Decreases heart rale and blood pressure,
iii. Prevenis heart diseases and hyperlension.
iv. Increases the effectiveness of lymphatic system in
filterireg the toxing and allowing antibodies to recirculata
through cardigvagcular system,

Mention benefits of yoga on respiratory system.
Yoga:
i. Increases lung compliance, braath holding time, vital
capacity, FEV, FEV1 and peak expiratory flow rate.
ii. Increases the strength of inspiratory and expiratory
muscles,
iii. Improves breathing capacity in asthma patients and
the health condition of patients suffering from bronchitis
and tuberculosis,

294. Mention benefits of yoga on endocrine system.
Yoga:

I, Impraves blood supply and oxygen supply 1o brain
including hypothalamus and stimulates the activity of
pitullary and adrenal glands via hypothalamo-pituilary-
adrenal axis.

ii, Stimulate thyroid, parathyroid and pancreas also.

ili. Reduce the effects of symptoms of hypothyroidism,
adnenal disorders and diabetes mellibes,

385, Mention benefits of yoga on reproductive system.

L Increases the blood supply o reproductive organs also
both in males and females,

i, Reduces or prevents obstetric complications in
pregnant women.

396. Mention benefits of yoga on Immune system.
Yoga:
i. Helps to accelerate immune system of the body.
il. Pravents stress induced changes in immune systam.
iii. Increases blood level of interleuking, the cytokines that
accelerale inflammalory response and destruction of
invading ofganisms,

Mention benefits of yoga on nervous system.
oga:
i. Improves concentration, attenticn.
il. Decreases stress level, anziely, nervousness,
aggressivenass and deprassion.
iii. Improves coerdinaled activities and delays fatigue.
iv. Improves quality of sleep and decreases duliness,
lethargy, headache and verigo.
¥, Strenglhens the spine and decreases back pain.

What is meditation?
Meditation is an act of remaining silent and focussing the
mind 1o relax in order 1o relieve siress.

Mention benefits of meditation on stress and its con-
sequences.
Mediation:
i, Reduces the stress level and helps reliave the
symptoms of anxiaty.
ii. Helps relieve the symploms of depression.
iil. Prevents emolional outbursts induced by stress.

Mention benefits of meditation on stress and its con-
SeqUENCes.

Meditation helps to release tension, to relax the body
and mind and to obtain a peaceful state by which sleep
i induced.

. Mention benefits of meditation on blood pressure.
Meditaiion helps to conirol blood pressure by reducing
body's responsivenass to stress hormones such as cortisal
and by inhibiting sympalhetic activity on heart and blood
vessels,

Mention benefits of meditation on pain tolarance.
Meditation helps 1o increase pain toleranca.
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Respiratory System and

Environmental Physiology

1. Define respiration.
Respiration is ihe process by which oxygen is taken in and
carbon dioxide is given out,

2. What iz the normal respiratory rate?
12 to 16 per minute.

3. What are the types of respiration?

i. External respiration; This involves exchange of
respiratory gases, i.e. oxygen and carbon dioxide
between the alveoli of the lungs and blood

ii. Internal respiration: This involves exchange of
respiratony gases between bloed and tissues.

4. What are upper and lower respiratory tracts?

i. Upper respiratory iracl that includes all the siruciures
from nose up to vocal cords; vocal cords are the folds
of mucous membrane within larynx that vibrates to
produce the vaice,

ii. Lower respiratory tract which includes trachea, bronchi
and lungs.

5. What are the phases of respiration?
i. Inspiration: During this phase air enters the lungs from
almosphere,
il. Expération: During this phase air leaves the lungs.

6. What is pleura pleural sac? What are its layers?
Pleura is a wo layered serous membrane that encioses the
lung. it has two layers:

i. Inner viscaral layer
il Ouler panetal layer.

7. What is intrapleural space or pleural cavity?
It iz & narrow space between two layvers of pleura.

8. What is intrapleural fluid? What are its functions?
Intrapleural fluid ks a thin film of serous fluid that cccupies
intraplewral space, This fiuid i3 secreted by visceral layer
of pleura,

Functions of intrapleural fluid:
i. It funciions as the lubricant to prevent friction between
two layers of pleura
ii. Itis inwolved in creating the negative pressure called
intrapleural pressure within intrapleural space.

9. What happens to pleural cavity inabnormal conditions?
Expansion of pleural cavily in patholegical conditions:
i. Pneumothorac: Accumuiation of air
ii. Hydrothorax: Accumulation of water
ii. Hemothorax: Accumulation of blood
. Pyolhorax: Accumulation pf pus.

What is tracheobrenchial tree? What are its compo-
nents?
Trachea and bronchi are logether called racheobronchial
trese, It forms part of air passage.
Components of rachecbronciial tree:

i. Trachoa

ii. Right and left primary bronchi
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iii. Secondary bronchi

Iv. Tertiary bronchi

v. Terminal branchiole

vi. Respiratory bronchioles.

What are the parts of respiratory tract?
i. Upper respiratory tract: Includes all structures from
nose (o vocal cords
ii. Lower respiratory tract: Includes trachea, bronchi and
lungs.
Define respiratory unit. Mame the structures of
respiratory unit.
Respiratory unit is the terminal portion of respiratory tract
whera the exchange of gases ocours.
Structures of respiratory unit:
i. Respiratory bronchiole
ii. Alveolar ducts
iif, Antruem
. Alveolar sacs
v. Alveali,

‘What is respiratory membrane?

Respiratory membrane is the membranous siructure
through which exchange of gases occur. It is formed by
alvegiar membrane and capillary membrane.

List the non-respiratory functions of respiratory tract.
i. Qlfaction
ii. Vacalization
i, Prevention of dust particles
iv. Defense mechanism
v, Maintenance of walter balanca
vi. Regulation of bedy temparatura
wii, Regulation of acid base balance
viil, Anticoagulant funclion
k. Secretion of angiotensin converting enzyme (ACE)
x. Synthesis of hormonal substances.
What is the role of lungs in defense mechanism?
i. Lung's own defense: Secretion of immune factoss such
as defensing and catheliciding,
li. Leukocyles: Meulrophils and lymphocytes kill the
bacteria and virug,

lii. Macrophages: Engulf dust parlicles and pathogens,
act as anligen prasenting cells, Macrophages secrete
inerleuking, lumor necrosis factors and chemokines.

iv. Mast cell: Produces hypersensilivity reactions,

v. Matural killer cell; First line of defense against wirus,

vi. Dendritic cells: Function as antigen presenting cells.

List the hormonal substances synthesized in lungs.
i. Prostaglandins

ii. Acetylcholing

i, Serotonin

What are the respiratory protective refloxes?
Respiratory protective reflaxes are the reflexes that protect
lungs and air passage from foreign particles. Respiratory
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process is modified by these reflexas in order fo eliminate
the foreign particles or to prevent the entry of these particles
into the respiratory tract.
Respiratory prolective reflaxes:

i. Cough reflex

il. Sneezing reflex

iii. Swallowing reflex.
What is cough reflex?
Caugh raflex is a modified respiralony process charactenzed
by deep ingspiration foliowed by forced expiration with
clased glattis. It is a protective reflex thal causes expulsion
al irritant substances oul of respiratory tracl. It is caused by
irritation of respiratory tract and some other areas such as
external auditory meatus.

What is sneezing reflex?

Sneezing reflex is a modified respiratory process
characlerized by deep inspiration followed by forceful
expiralony effor wilh open glotlis. It is a protective reflex
that causes expulsion of irritant agents oul of respiratony
tracl. It is caused by irrtation of nasal mucous membrane,

. What is swallowing reflex?

Swallowing reflex is a respiratory protective reflex that
prevents entrance of food particles into the air passage
during swallowing,

Dwring second stage (pharyngeal stage ) of swallowing,
there is lemporary arrest of respiration is called swallowing
apnea. it prevents entry of food particles inta the respiratory
fract.

What is physiclogical shunt in lungs? What is the other
component of physiological shunt?

Fl'lysinlugil::al shunt is the diverted route (diversion],
through which the venous (decxygenated) blood is mixed
wilh arterial (oxygenated) bood,

In lungs deoxygenated blood from bronchial circulation
flows into pulmanary vein without being oxygenated and
makes up the part of normal physiological shunt,

Other component of physicbogical shunt is present in
heart.

. What is venous admixture? What is wasted blood?
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Venous admixture refers to mixing of deoxygenated blood
with oxygenated blood. It is caused by physiological shunt.
Fracton of venous Blood, which is not fully oxygenated,
is generally considered as wasted blood.
What is the relation between physiological shunt and
physiclogical dead space?
Physiclogical shunt is analogous te physiclogical dead
spaca. Physiclogical shunt includes wasted blood and
physiclegieal dead space includes wastad air.
Both wasted blood and wasted air exist on either side
af alvealar membrane and both affect ventilationperfusion
ratia.

What are the characteristic features of pulmonary
circulation?
i. Pulmonary arery has a thin wall
il. Pulmonary blood vessels are highly elastic and mare
distensible
iii. Smooth muscle coat is not well developed in the
pulmonary blood vessels
iv. True artericles have less smooth muscle fibers
v. Pulmonary capillaries are larger than systemic
capillaries, Pulmonary capillaries are also dense and
have mulliple anaslomoses =
vi. Vascular resistance in pulmonary circulalion is very
less
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vil. Pulmonary vascular system iz a low-pressure Sysiem
wiii. :urmanary artery caries deoxygenaled blood from
eart o lungs and pulmonary vains cany oxygenaied
bleod from lungs to heart.
ix. Physialogical shunt is present.

What is the normal blood flow to lungs?

Lungs receive whole amount of biood pumped out from
right ventncle Le. 5 L/ minute,

What is the normal pulmonary blood pressure?
Systolic pressure @ 25 mm Hg

Diastolic pressure ; 10 mm Hg

Mean arierial pressure: 15 mm Hg

Capillary pressure : 7 mm Hg.

- Enumerate the factors regulaling pulmonary

circulation.
i. Cardiac output
ii. Pulmonary vascular resistance
ili. Mervous factors
iv. Chemical faclors
v. Gravity and hydrostatic pressure,

Mention the type of blood flow in different areas
{portions) of lungs.

Apical portion of lungs: Area of zerg blood flow
Midportion: Area of intermittent blood flow

Lower portion : Area of continuous blood fow

. Mame the primary inspiratory and primary expiratory
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muscles with the nerve supply.
Primary inspiratony musces:
i. Diaphragm: Innervated by phrenic nerve
ii. External Inlercostal muscles: Innervated by intercostal
MEres.
Primary expiratory muscles:
Internal intercostal muscles: Innervated by inlarcostal
narvas.

Mame the accessory respiratery muscles.
Accessory inspiratory muscles:

i. Sternomasloid scalena

ii. Anlerior serrati

iii. Elevators of scapulae

. Peclorals.
Accessory expiralony musches:
Abdominal muscles.,

What are the movements of thoracic cage during

inspiration?

Thoracie cage enlarges duning inspiralion and its size

increases in all diameters.

Increase in anteropostarior diameter: Due to movement
of thoracic lid (manubrium sterni and first pair of nbs)
and elevation of upper costal senes (second o sbdh
pair of ribs) and the upward and forward movement
of sternum.

Increase in transverse diameter: Dua to the elevation of
upper and lower coslal series (seventh to tenth pair
of ribxs)

Increase in vertical diameter; Due to descent of diaphragm,

What is pump handle movement? What is its signi-

ficance?

During inspiration the upper costal series are elevated

and the sternum moves upward and forward, This type

of movement of ribs and sternum is called pump handle
movement.

Significance; It increases the anteroposterior diameter of
thoracic cage during inspiration.
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33. What is bucket handle movement? What is its signi-
ficanca?
Duning inspiration the central portions (arches) of upper
costal senes (second to sixth pair of ribs) and lower costal
senies (seventh to tenth pair of ribs) swing cutward and
upward, This is called bucket handle movement,
Significance: It increases the transverse diameter of

thoracic cage during inspiration.

34. What is the significance of contraction of diaphragm
during inspiration?
When the diaphragm conlracts, il i Nattened, Thas increases
the vertical diameter of thoracic cage during inspiration.

35. What is collapsing tendency of lungs?
Coenstant threat of collapse of the lungs is called collapsing
tendency of lungs.

36. What are the factors causing collapsing tendency of
lungs?

i. Elastic prepery of lung tissues that induces the
recoiling lendency of lungs
ii. Surface tension exéred by the alveclar fluid.

37. What are the factors preventing the collapsing ten-
dency of lungs?

i. Intrapleural pressure thal overcomes elastic recoiling
tendency of lungs
ii. Surfaciant inail overcomes surface lension.

38. What is surfactant? What is pulmenary surfactant?
Surfactant is a surface acling matenial or agent that is
responsible for lowering the surface tension of a fluid.

Pulmonary surfactant is surface acling material that
lines the epithelium of ihe alveoli in lungs and il decreases
the surface tension on alveolar membrane.

39. What is the source of surfactant? What is pulmonary
surfactant?
Surfactant 1s secreted by:
i. Type Il alveolar epithelial cells of lungs
ii. Clara cells silwated in bronchicles.
40, What are the chemical components of surfactant?
Surfactant consists of:
i. Phospholipids like dipalmitoyl phosphatidyl choline
(DPPC)
ii. Other lipids like neutral lipids and phosphatidylglycine
(PG)
. Specific surfactant apoproleing
. Calcium ions.
41. What are the functions of surfactant?
i. Surfactant reduces the surface tension in the alveoli of
lungs and prevents collapsing tendency of lungs
ii. Surfactant is responsible for slabilization of the
alvecli, wnich is necessary (o withstand the collapsing
tendency
It plays an important role in the inflation of lungs after
bariin
iv. It plays an imporant role in defense within the lungs
against infecticn and inflammation

42. What is respiratory distress syndrome or hyaline
membrane disease?
It ks the condition in infanis with collapse of lungs due 1o the
absence of surfaclant. In adults it is called adull respiralory
distress syndrome (ARDS).

43. Define intrapleural or intrathoracic pressure,
imtraplewral or intrathoracic pressure s the pressure
exsting in the pleural cavity that is in between visceral and
panetal layers of plaura. It is always negaive,

44, Give nermal value of intrapleural or intrathoracic
pressure.
i normal conditions it always negative. Mormal valses:
Al the end of normal inspiration;
— & mm Hg (T80 - 6 = 754 mm Hg)
Al the end of normal expirabon:
=2 mm Hg (760 = 2 = 758 mm Hg)
At the end of forced inspiration: 30 mm Hg
Al the end of forced Inspiration with closed glollis (MOBer
maneuver): — 70 mm Hg
At the end of forced expiration with closed gloltis (Valsalva
maneuver): + 50 mm Hg.
What is the cause for negative intrapleural pressure?
Intrapleural pressure is negalive because of constant
pumping of fluid (secreted by visceral layer of pleura) from
the intrapleural space inlo lymphalic vessels.

What are the functions of intrapleural pressura?
Throughout the respiratory cycle intrapleural pressure
reamains lower than inira-alveclar pressure. This keaps the
lurgs always inflated,
Intrapleural pressure has two impoarant functions:

i. It prevents the collapsing tendency of lungs

il. Nis responsible for venous return, It acls as respiralony

pump for venous return.

How is intrapleural pressure measured?
By using intragscphageal balloon,
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48. Define intra-alvealar or intrapulmenary pressure.
Intra-alveclar or inrapulmonary pressure is the prassure
exigling in the alveoli of lungs.

49, Give normal values of intra-alveolar or intrapulmonary
pressure.

Mormally, intra-alveotar pressure is equal to the atmospheric
pressure, which is 760 mm Hg.
It becomes negative during nspiration and positive
during expiration.
Mormal values are:
During normal inspiration:
— 1 mm Hg (760 — 1 = 758 mm Hag)
Dwring normal expiration:
+ 1 mm Hg (760 + 1 = 761 mm Hg)
At the end of inspiration and expiration:
Equal to atmospheric pressure (TE0 mm Hg)
During forced inspiration with closed glotlis
{Mailker maneuver): — 80 mm Hg
During forced expiration with closed glottis (Valsalva
maneuver); + 100 mm Hg.
50. How is intraalveolar pressure measured?
By plythesmograph.
51. What is the significance of intra-alveolar pressura?
i. It causes flow of air into alveoli during inspiration and
out of alveali during expiration
ii. It helps in exchange of gases between alveoli and
blood.
52. What is transpulmonary pressure? What does it
indicate?
Transpulmonary pressure is the difference between the
intra-alveolar pressure and intrapleural pressure, It is the
measure of elaslic forces im lungs, which is responsible for
collapsing tendency of lungs.
53. What is complianca?

Compliance is the ability of the lungs and tharax to expand
or it is the expansibility of lungs and thorax.
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. Define compliance in relation to intra-alveolar pressure

and give normal value,

In relation to intra-alveclar prassura, comphiance is defined
as Ihe volume increase in lungs per unit increase in
intraalvaclar pressura,

Compliance of lungs and thorax = 130 mllcm HO
Compliance of lungs alone = 220 mlfem HyO.

Define compliance in relation to intrapleural pressure
and give normal value.

In relation to intrapleural pressure, compliance is defined
as lhe velume increase in lungs per unit decrease in the
intraplewral pressure,

Compliance of lungs and thorax = 100 mUem H O
Compliance of lungs alone = 200 mlfem H,O.

What are the conditions when compliance increases?
Physsolagical condition: Old age
Palhological condition: Emphysema.

What are the pathological conditions when compliance
decreases?

i. Deformities of thorax like kyphosis and scoliosis

ii. Fibrate pleurisy

Hi. Paralysis of respiratory muscles

. Pleural effusion

v. Abnormal thorax such as pneumathorax, hydrothorax,

hemothorax and pyothorax

Define work of breathing.

Wark of breathing is the work done by respiratory muscles
during breathing lo ovarcomea the resistance in thorax and
respiratory tract.

What are the types of resistance for which energy is
utilized during work of breathing?
i. Airay resistance: Which is overcome by airway
FESISlance work
ii. Elastic resistance of lungs and thorax: Which is
overcome by compliance work
ii. Mon-elastic viscous resistance: Which is overcome by
ligsue resislance work.

What are the lung function tests?
i Static lung function tesis:
Static lung function tesls are based on voluma
of air that flows into or out of lungs. These
lests do nol depend upon the rale atl which air
MNexwrs.

Statle lung function tests include static lung volumes

and static lung capacities

ii. Orynamic lung function tests:
Dynamic lung function tests are based on lime, |.e, rate
al which air flows inlo of out af lungs,

These tesis include forced vilal capacity, forced
expiratory wolume, maximum ventilation volume and
peak expiratory flow.

Dynamic lung function lests ane uselul in determining
the severity of cbstructive and restriclive lung diseases.

Define and give normal values of lung volumes.

i. Tidal valume: Volume of air breathed in and out of
lumgs in & single normal quiet breathing.
Mormal value: 500 mL

ii. Inspiratory reserve volume: Additional amount of air
that can be inspired farcefully beyond mormal tidal
volume.,
MNosmal value: 3,300 mL

iil. Expiratory reserve volume: Additional amount of air
that can be expired forcafully after normal expiration,
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Mormal value: 1,000 mL
iv., Residual volume: Amount of air remaining in the lungs
even after farced expiration.

. What iz lung capacity? Define and give normal values

of lung capacities.

Two er more lung volumes together are called lung eapacity,

Lung capaciies:

i, Inspiratory capacity: Maximum volumea of air that can
be inspired from the end axpiralony position,

It includes tidal volume and inspiratory reserve
valume,
Mormal value: 3,800 mL.

i. Vital capacity: Maximum volume of air that can
ba expalled out fercefully after a maximal (deep)
ingparation. ILincludes inspiratory volume, tidal volume
and expiratory reserve volume, Mommal value: 4,800
mi.

ii. Functional residual capacity: Violume of air remaining in

the lungs after normal expiration (afer tidal expiration).

It includas expiratory resende volume and residual
volume
Mormal value: 2,200 mL.

iv. Total lung capacity. Amount of air present in the lungs

after a maximal (deep) inspiration.

It includes all the four lung volumes i.e., inspiratory
reserve valume, tidal volume, expiralony resenve valume
and residual volume,

Mormal value: 5,000 mL.

What is the significance of residual volume?
i, It helps in the exchange of gases in between breathing
and during expiration
ii. It maintains the contour of the lungs.

What are the Instruments used to measure lung
volumes and lung capacities?

i. Spirometer

i, Respirometer.

Mame the lung volumes and capacities, which cannot
be measured by spirometer.
i. Residual volumea
fi. Functional residual capacity
fii. Total lung capacity.
How are residual volume and functional residual
capacity measured?
i, Helum dilution technique
ii. Mitrogen washout method.

Which type of people have more vital capacity?
i. Heavily buill persons
il. Alhlates
iii. People playing musical wind instruments like bugla.

Name the pathological conditions when vital capacity
is reduced.

i. Asthma

ii. Emphysema

iii, Weakness or paralysis of respiratory muscle
iv. Congestien of lungs

v. Pneumonia

wvi. Pneumothoras

vil. Hemothorax
viil, Pyathorax

i%. Hydrothorax

%. Pulmonary edema

%i. Pulmenary uberculosis.
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69. What is respiratory minute volume (RMV)? Give its
normal value,
Respiratory minute volume is the amount of air that is
breathed in and out of lungs during each minule
It is the product of tidal volume and respiratony rate.
MNermal value: 6,000 mL (500 mL = 12).

T0. What is maximum breathing capacity (MBC) or maxi-
mum ventilation volume (MVV)? What is its normal
valua?

It i the maximum amount of air that can be breathed in
and out of lungs by foreeful respiration (hyperventilation).
Mormal value:

In haalthy adult male: 150 te 170 liters/minute

In healthy adult females: 80 to 100 liters/minule.

71. What is forced expiratory volume {FEV) or timed vital
capacity 7
Forced expiratory volume is the amount of air that can ber
expired forcefully (after deep inspiration) in a given unit of
lima.

72. What is FEV,7
Amount of air thal can be expired forcefully after deep
inspiration in the first second is called FEV, {1 stands for
first second’),

Give the normal values of FEV,, FEV, and FEV,,

FEV,: 83%

FEW, : 84%

FEV, : 97%,

74. What is the significance of determining FEV'?

Vital capacity may be almost normal in some of the
respiratory diseases. However, detlermination of FEV has
greater diagnaoslic valua, as it is decreased significantly
in some respiratory disarders, particularly in obstruclive
diseases like asthma and emphysema.

Define and give normal value of peak expiratory flow
rate (PEFR).

Maximum rate al which air can be expired after deep
inspiration is known as peak expiratory flow rate (PEFR).
Marmal value: Abowt 400 liters/minute.

How is PEFR measured?
By using Wright's peak flow meler or mini peak flow meter.

. What is the significance of measuring FEFR7?
Measurement of PEFR is useful in assessing the respiratory
diseases, especially to differentiate the obstruclive
and resirictive diseases. Il is about 200 liters/ minute in
restriclive diseases and il is only 100 liters/ minute in
obstruclive diseases.

78. What Is the meaning of ventilation? What are the types
of ventilation in respiratory physiology?
In general, the word ‘ventilation” refers (o circulation of air or
replacement of stale (not fresh) air with lresh air in a space
In respiratory physiology, ventilation is the rate at which
air enters or leaves the lungs. Venlilation in respiratory
physiclogy is of two types:
i. Pulmonary venlilation
ii. Alveolar ventilation.

79. What s pulmonary ventilation? Give its normal value.
Pulmonary ventilation s defined as the amount of air
breathed in and oul of lungs in one minule,

It 15 the product of idal volume and respiratory rate, It
% olhensmse known as respiralory minute volume,
MNormal value: 5,000 mU/minule.
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80. What is alveolar ventilation? Give its normal value.
Alvenlar ventilation is the amount of air utilized for gaseous
exchange every minute,

Alveciar venlilation = (Tidal volume — Dead space volume)
« Respiratory rate,
Mormal value: 4,200 mL.

B1. What is dead space? Give normal value,

Pari of respiratory Iracl where the gaseous exchange does

not accur is known as dead space. The air present in the

dead spacs is called dead space air,

Mormal value: 150 mL.

What are the types of dead space?

i. Anatomical dead space, which includes the volume of
respiratory tract from nose up to terminal bronchiole
ii. Physiological dead space which includes anatomical
dead space and two additicnal valumes:
a. The volume of air in those alveoli, which are nol
functioning
b. The amount of air in those alveoll, which do not
receive adeguate Blood flow,

Why the physiological dead space is equal to

anatomical dead space in nermal conditions?

Because all the alveoli of both lungs are functioning and

all the alveoli receive adequate blood supply in narmal

conditions.

How is dead space measured?

By single breath nitrogen washout methed,

What is ventilation perfusion ratio? Give its normal

value.

It is the ratio of alveolar venlilation (VA) and the amount of

bloed (Q) Nowing through the lungs.

Ventilation perfusion ratio = VAMQ = 4, 200/5.000

Mormal value: About 0,84,

86. What are the importance of alveolar air?

i. Alveolar air is different from inspired air ar atmosphenc
air. It is partially replaced by the atrmospheric air during
each breath,

il. O=xygen diffuses from the alveclar air into pulmonary
capillaries constantly.

iii. Carbon dioxide diffuses from pulmonary blood into
alveolar air constantly.

Iv. Dry almospheric airis humidified, while passing through
respiralory passage before entering the alvecli.

87. What are the differences between inspired air and
alveolar air?
i. Oxygen conlent is more in inspired air than in alveolar
air
ii. Carbon dioxide is less in inspired air than in alveclar air
iil. Inspired air is dry whereas alveclar air is hurmid.

88. What is the composition of inspired or atmospheric
air? Give values of content.
i Oxygen : 20.84 mL% (159 mm Hg)
i. Carbon dioxide : 0.04 mL% (0.30 mm Hg)
iii. Mitrogen : 78,62 mL% (506.90 mm Hg)
iv. Water vapor ;: 0.50 mL% (3.80 mm Hg)
{Value in parenthesis is the parial pressure).
89. What is the composition of alveolar air? Glve values
of content.
i. Ouygen : 13.60 mL3% (104 mm Hg)
ii, Carbon dioxide: ; 5.30 mL% (40 mm Hg)
iii. Milrogen: : 74.90 mL% (569 mm Hg)
iv. Water vapor | 6.20 mL% (47 mm Hg)
(Malue in parenihesis is the partial pressure).
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50. What is the composition of expired air? Give values

of content.
i Owygen © 15.70 mL% (120 mm Hg)
1. Carbon dioxide : 3,60 mL% (27 mm Hg)
. Mitrogen : 74.50 mL% {556 mm Hg)
iv, Waler vapor : 6.20 mL3% (47 mm Ha)
(Value in parenihesis is the partial pressuni).

9. How i alveolar air collacted?

By using Haldane-Priestiay tuba.

82. How is inspired air collected?

Since the inspired air is the atmospheric air, it can be drawn
from the atmesphere through a syringe.

893. How is expired air collected?

By using Douglas bag.

94, What is respiratory membrane?

Respiratory mémbrane is a membrancus structure through
which exchange of respiratory gases lakes place between
air and blood. It is formed by epithelium af respiratory wnit
and endothelium of pulmonary capillary.

85. What are the layers of respiratory membrane?

From within oulside:
i. Thin layer of surfactant
il. Thin layer of alveoiar fluid
iii. Layer of alvealar epithelial cells
iv. Basement membrane of epithelial cells
v. Imterstiial space
vi. Basement membrane of capillary endothelial cells

vil. Capillary endothelial cells,

96. What is diffusing capacity?

Difiusing capacity is the volume of gas that diffuses through
respiratory membrane each minute for a pressure gradient
of 1 mm Hg.

37. Mention the diffusing capacity for oxygen and carbon

dioxide.

Diffusang capacity for oxygen : 21mLiminute/mm Hg
Diffusing capacity for carbon dioxide : 400 mU/minute/mm
Hg

Dhifuging capacily for carbon dioxide is about 20 times
mare than that of oxygen.

93. What are the factors affecting the diffusing capacity ¥

Diffusing capacily is directly properiional to:
i. Pressure gradient of gases between alveoli and blood
i pulmonary capillany
ii. Solubility of gas in fuid medium
mi. Total surface areas of respiratory membrane.
Diffusing capacily is inversely proportional to:
i. Molecular weight of the gas
ii. Thickness of respiratory membrane.

99. What is diffusion coefficient or diffusion constant?

Diffusion coafficiant a constant (a factor of proporionality),
which is the measure of a substance diffusing through the
concentration gradient. It is related to size and shape of the
maolecules of the substancea.

100. What is Fick law of diffusion?

According te this law, amount of 8 subslance crossing
a given area is directly proportional to area available for
diffusion, concentration gradient and a constant known as
diffusion coefficient.

101. What is the oxygen content and partial pressure of

oxygen (PO,) in blood?
Arterial blood;
Oxygan content: 19 mL%

PQ;: 95 mm Hyg
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Venous blood:

Cooygen conlent: 14 mL%s L o 3

POy 1 40 mm Hg.
What is the carbon dioxide content and partial pressure
of carbon dioxide (PCO4) in blood?
Arerial blood:
Carbon dioxide conlent: 48 mL%
FCO,: 40 mm Hg
‘Venous blood:
Carbon dioxide content: 52 mL%
PCOy 1 45 mm Hy.
What Is respiratory exchange ratio? Give its normal
valua.
It is the ratic between the amount of oxygen consumed
(uplake) and the amount of carbon dioxide gren oul by the
tissues. It is 1.00 if only carbohydrate s utilized.
Maormal value:
If anly carbohydrate is utilized : 1.00
IT enly fat is ulilized (0¥
If enly prolein is utilized 1 0.8,
How is oxygen transported by blood?
i. As physical solution
. In combination with hemoglobin,

What is the oxygen carrying capacity of hemoglobin

and blood?

Oxygen carrying capacity of hemoglobin : 1.34 mlfg of

hemoglobin,

Chygen carrying capacity of bload : 19 mLM100 mL of blood.
When the hemoglobin content in blood iz 15 g%,

axygen carrying capacity of blood is only 19 mL% because

the hemoglobin in the blood is saturated with oxygen only

for about 95%.

What is Py, 7

it is the partial pressure of oxygen at which the hemoglobin

saturation is 50%. It is 25 mm Hg.

What is oxygen-hemoglobin dissoclation curve? What
is Its normal shape?
It is the curve thal demonstrates the relationship between
the parial pressure of oxygen and percantage saturalion
of hemoglobin with cxygen. It explains hemoglobin's affinity
for oxygen.
Normally, it is 'S' shaped or sigmoid shaped.
What is indicated by shift to the right of oxygen-
hemoglobin dissociation curva? Name some factors
causing it.
Shift to the right of oxygen dissociation curve indicates the
dissocialion or release of oxygen from hemoghobin.
It s caused by:
i, Decrease in parial pressure of oxygen in blood
ii. Increase in partial pressure of carbon dioxide
iii, Imcrease in hydrogen ion concenlration and decrease
in pH (acidity)
. Increase in body temperature
v. Excess of 2, 3 DPG (2.3, diphosphoglycerate).
What is indicated by shift lo the left in O; dissociation
curva? When does it occur?
Shift to the left of oxygen dissociation curve indicates the
acceptance (association or retention) of more amount of
oxygen by hemeglobin.
It occurs:
i. In fetal blood since felal blocd has more affinity for O
than the adull blood
ii. When hydrogen ion concentration in the blood
decreases causing increase in pH (alkalinity).
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. What is Bohr effect?

Bohr effect is effect by which presence of carbon dioxide
decreases the affinity of hemoglobin for oxygen. It
enhances further release of oxygen (o the tissues and
oxygen-dissociaion curve is shifted to righl.

How is carbon dioxide transported In the blood?

i. /As physical solution

il. As carbonic acid

ili. As bicarbonate

iv. As carbaming compounds.
Hame the method by which maximum amount of
carbon dioxide is transported in the blood.
As bicarbonate (about 63%).

What is chloride shift or Hamburger phenomenon?
What is its significance?
It is exchange of negatively charged chloride ion for
negatively charged bicarbonate on batween RBC and
plasma across REC membrane.

It maintains the electrolyle equilibrium (ionic balanca).

What is reverse chloride shift?

Reverse chioride shiftis the process by which chioride lons
are moved back from RBC into plasma when the blood
reaches the alveol of lungs. It is because of diffusion of
becarbonate ions from plasma into the REBC.

What is carbon dioxide dissociation curve?

It is the curve that demonstrates the relationship between
the parial pressure of carbon dioxide and quantity of
carbon dicxide combined with blood.

What is Haldane's effect? What is its cause?
Haldane's effect is the eflect by which combination of
oxygen with hemogiobin displaces carbon dioxide from
hemoglobin. It shifts the carbon dicxide dissociation curve
to right.

Cause for Haldane's effect; Due to combination of
oxygen, hemoglobin becomes strangly acidic. This causes
displacemeanl of carbon dioxide from hemoglobin.

What is the significance of Haldane's effect?
Haldane's efiect is essential for:

i, Release of carbon dioxide from blood into alveoli of

lungs

ii. Uptake of oxygen by blood.
Name the mechanisms involved in the regulation of
respiration.

i, Nervous mechanism

ii. Chemical mechanism.

What are the respiratory centers? Classify them.
Respiralory centers are group of neurons which control
rale, rhythim and force of respiration. These centers are
bilaterally silwated in reticular formation of brain stem.
Groups of respiratory centers depending upon siluation:

i, Medullary centers siluated in medulla oblongata:

a. Dorsal respiratony group of neurans: All the neurons
are colleclively known as inspiratory cenler. Meurons
of dorsal respiratory group are inspiratory neurons.

b. Ventral respiralory growp of neurons: All the neurons
are collectively known as éxpiralory center, Ventral
raspiralory group has both nspiralory neurcns and
E@xpralony neurons.

ii. Two ponting centers siluated in pons:
a. Pneumotaxic canter
b. Apneustic center,

120. Mention the situation and functions of medullary

centers.

Darsal respiratory group of neunons:

Sitwation: In nucleus of ractus solitarius present in upper
part of medulia

Funclion: Responsible for basic rhythm of respiration.

Ventral respiratory group of neurcns.;

Siation: in nucleus ambiguous and nuclews retroambigu-
ous prasent in medulla anterior and lateral to nucleus
of tragtor solitarius.

Function: Normally, ventral respiratory group of neurons are
inactive during quiel breathing. During foreed breathing
these newrons become activated and stimulate both
inspiratory muscle and expiratory muscles.

121. Mention the situation and functions of ponting centers.

Apnaustic center:

Situation: In nuclel reticular formation of lowear pons.

Function: Increases depth of inspiration by direclly
stimulating dorsal group of respiralory neurons.

Pneumoiaxic center:

Situation: |n parabrachial nucleus and subparabrachial
which are present in dorsclateral part of relicular
formation in upper pons.

Function: lis primary function is to contrel medullary center
particularly dorsal respiratory group of neurons by
acting through apneuslic center. It acis by inhibiling
the apneustic center.

It increases rate of respiration by reducing duration of
inspiration.

122. Briefly explain efferent nerve fibers from respiratory

centers,
Merve fibers from respiratory centers terminale on molor
neurens cervical and thoracic segments of spinal cord
From mator neurons of spinal cord, two sets of nerve
fibers arise:
i. Phremic nerve fibers (C3 to C5), which supply the
diaphragm
ii. Intercostal nerve fibers (T1 to T11), which supply the
external intercostal muscles.
Vagus nerve also contains some efferent fibers from
the respiratory canters.

123. Briefly explain afferent nerve fibers to respiratory

centers.
Respiratory centers recelve aferent impulses from:
i. Peripheral chemoraceptors and baroreceptors via
branches of glossopharyngeal and vagus nenves
il. Strelch receptors of lungs via vagus nerve,
By receiving afferent impulses from these receplors,
respiratory centers modulate the movemnents of thoracic
cage and lungs through efferent nerve fibers.

124, What is inspiratory ramp?

Inspiratory ramp is the pattern of impulse discharge from
dorsal respiratory group of newrons, These impulses are
characlerized by steady increase in amplitede of the action
potential. Impulse discharge from these naurons is not
sudden and it is also not uniform.

125. Briefly explain Inspiratory ramp signals?

To start with, the amplitude of action potential of inspiratory
ramp is low due o the aclivation of only few neurans,
Later, more and mofe neurons are aclivated, leading to
gradual increase in the amplitude of action potential in a
ramp fashicn. Impulses of this type discharged from dorsal
respiratory group of neurons are called inspiratory ramp
signals.
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Ramp signals are not produced conlinuously but only
for a pericd of 2 seconds, during which inspiration ooours,
After 2 seconds, ramp signals stop abruptly and do not
appaar for anoclher 3 seconds. Swilehing off the ramp signals
causes axpiration. At the end of 3 seconds, inspiratory
ramp signals reappear in the same patiern and the cycle
i repeated.

What is the significance of inspiratory ramp signals?
Significance of inspiratory ramp signals is that there is a
skow and sleady inspiration so that, the filling of lungs with
air is also steady.

What is pre-Bétzinger complex (pre-BStC)?
Pre-Bétzinger complex (pre-B&I1C) is an additicnal
respiratory center found in animals. It is formed by a group
of neurans called pacemaker neurons, located in the
veniralaleral part of medulla. Pacemaker neurons generala
the riwthmic respiralory impulses. Medullary centers send
nirve fibers into this complex. Exact funclioning meachanism
of this complex is nol known,

What are the higher centers which alter the respiration
by acting on the respiratory centers?

i. Impulsas from anterier cingulated gyrus, genu of
corpus callosum, olfactory tubercle and posterior
erbital gyrus of cerebral cortex inhibit respiration

ii. Motor area and Sylvian area of cerebral corex cause
forced breathing.

What are the various types of receptors in the lungs
which alter the respiration?
i. Stretch receptors present in the wall of bronchi and
bronchioles of lungs.
il. ') receptors or juxtacapillary receptors situated in tha
wall of ahvaali near the capillaries.
iii, Irritant receplors present in the wall of bronchi and
bronchicles.

What is the function of stretch receptors present in
lungs?

Strelch recaptors present in lungs pravent overstretching
of lungs by preducing Hering-Brauer reflex.

What is Hering-Breuer reflex?

Hering-Breuer reflex is a protective reflex that restricts

inspiration and prevenis oversirelching of lung tissues.

It is initiated by the stimulation of stretch receplors of air

passage.

What are Hering-Breuer inflation reflex and Hering-

Breuer deflation reflex?

Hermng-Braver inflation reflex is the reflex which restricls

the inspiration and limits the overstretching of lung tissues,
Hering-Breuss deflaton reflex i reverse of Hering-

Breuer inflation reflex. It takes place during expiration.

During expiration, stretching of lungs is absent, so deflation

CCCURS,

What is the function of 'J' receptors?
J* recaplors are responsible for hyperventlaton in patients
aflected by pulmonary congestion and left heart failure.

What is the function of irritant receptors?

When harmful chemical agents like ammonia and
sulfur dicxide enter the lungs, the irritant receplors are
stimulated. The stimulation of irmtanl receplors results in
reflex hyperventilation and bronchospasm so thatl further
eniry of harmiul agents into the lungs is prevented.

135. What is the effect of stimulation of baroreceptors on

respiration?

Whan arterial bHood pressure increases, the baroreceptors
are aclivated and send inhibitory impulses o respiratory
centers, So, the respiration is inhibited.

136. What is the effect of stimulation of propricceptors on

respiration?

During exercise, the proprioceptors situated in muscles,
tendons and joinis are stimulated and send impulses
to cerebral cortex, Cerebral cortex in turn, activates the
respiratory centers causing hyperventitation,

137. What is the effect of stimulation of cold receptors

(thermoreceptors) on respiration?

Whan body is exposed to cold, the cold receplors are
activated and send impulses 1o cerebral conex. Cerebral
cortex in turn, aclivates the respiralory centers causing
hyperventilation,

138. What is the effect of stimulation of pain receptors on

respiration?

Whenever pain receplors are stimulated, the impulses from
therm are sent Lo cerebral cortex via somalic aferent fibers.
Cerebral cortex in turn, activales the respiralory centers
causing hyperventilation,

139. What are chemoreceptors?

Chemoreceplors are the receplors, which give responsa
to change in chemical constiluents of blood such as O,
CO; and H.

140. Classify chemoreceptors,

Depending upon the situation, the chemoreceplors are
classified into wo types:

i. Cenlral chemareceptors situated in madulla oblongata
near the inspiratory cenler and having close conlact
with blood and cerebrospinal Nuid

il. Pernipheral chemoreceplors present in the canotid body
and aofic body.

141. Explain the function of central chemoreceptors briefly.

Activation of central chemoreceptors causes simulation of
inspiratory center resulting in increased rate and force of
respiration. Main stimulant for central chemoreceplors is
the increased hydrogen ion concentration.

Hawever, il the hydregen ion concentralion increases
in Bleod, it cannol stimulate the central chemoreceptors
because, the hydrogen ions cani ot cross the blood-brain
barrier, But, if the carbon dioxide increases in blood, it can
cross the blood-brain barrier and enter interstitial fiuid of
brain or the cerebrospinal fluid. There, it combines with
waler forming carbenic acid that immediately dissociates
into hydrogen ion and bicarbonale ion.

Mow, the hydrogen ions stimulate the central
chemoreceplors causing increase in rate and force of
respiration,

142. Explain the function of peripheral chemoraceptors.

Main stimulant for peripheral chemoreceplors is hypoxia.
During hypoxia, peripheral chemoreceptors ane stimulated
and send stimulatary impulses o inspiralory center, This
causes increasea in rate and force of respiration.

143. What are the types of respiratory diseases?

i. Obstructive diseases like asthma and emphysema
ii. Restrictive diseases like pneumothorax and pneu-
mona,
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144. Define the following.
Eupnea: Normal respiration.
Tachypnea: Increase in rale of resparation.
Bradypnea: Decrease in rate of respiration,
Polypnea: Rapid shallow breathing resembling panting in
dogs: the rate of respiration is increased significantly but
tne force is not increased significantly,
Apnea; Temporary arrest of breathing.
Hyperpnea: Increase in pulmonary venlilation due to
increase inrate and force of respiration with more increase
in rate.
Hypoventilation: Abnormal increase in rale and force of
respiration, which often leads to dizziness and sometimes
chest pain.
Hypovantilation: Decrease in rate and force of respiration.
Dyspnea: Difficulty in breathing.
Pericdic breathing: Abnormal respiratory rhythm,

145. Define apnea.

Apnea is defined as the temporary amrest of braathing.
Literally, apnea means absence of breathing.

146. What is breaking point? What is its cause?
At the end of voluntary apnea, the person is forced to
breathe. The lime when the person is forced 1o breathe
is called breaking point. It is due to accumulation of GO,

147. What is breath heolding or voluntary apnea? What is
apnea time?
Breath holding or voluntary apnea is the apnea produced
woluntarily.
Apnea time is the breath holding time. It is about 40 1o B0
seconds in a normal parson, afler a deep inspiration.

148. List the conditions when apnea occurs.
i. By voluntary effon: Voluntary apnea or breath halding
ii. After hyperventilation
ii. During pharyngeal stage of deglutition: Deglutition
apnea
iv. During vagal stimulation: Vagal apnea
v. After adrenaline injection: Adrenaline apnea.

149. Mention clinical classification of anemia.
i, Obstructive apnea: Occurs because of cbsetruction in
respiratory tract. Common one is sleep apnea.
ii. Central apnea: Cecurs due 1o brain disorders.
iii, Mixed apnea. Combination of central and obstructive
apnea. Common in premature baby and in full-term
born infants.

150. What is hyperventilation? When does it occur?
Hyperveniilation means increased pulmonary veniilation
due 1o forced breathing. It is also called overventilation.
In hyperventilation, both rate and force of breathing are
increased and a large amount of air moves in and oul of
lungs. Thus, pulmanary ventidation is increased o a greatl
extent. Very aften, hyperveniilation leads to dizziness,
discomfon and chest pain.

151. What are conditions when hyperventilation cccurs?
Hypervantilation masily eccurs in conditions like exercisa.
Violuntarily also, hyperventilation can be produced. It is
called woluniary hyperventilation.

152. What are the effects of hyperventilation?

Carbon dioxide is washed oul during hyperventilation
leading to reduchion in the partial pressure of carbon dioxide
in blood. This causes suppression of respiratory cenlers
resulling in apnea. Apnea is followed by Cheyne-Stokes
breathing. After a period of Cheyne-Stokes breathing,
normal respirabion is restored.

153. What is hypoventilation? When does It occur?
Hypoventilation is the decreased pulmonary ventilation
caused by decreased rale or force of breathing,

It cccurs in the Tollowing conditions:
i. Suppression of respiratory centers
il. After administration of some drugs
iii. Pariial paralysis of respiratory musclas.

154. What are the effects of hypoventilation?
Hypoventilation causes hypoxia and hypercapnea. So,
there is increase in rate and force of respiration leading o
dyspnea. Severe hypoventilation leads (o lethargy, coma

and death,

155, Define hypoxia.

Hypoxia is defined as reduced availability of oxygen to the
tissues of the body,

156. Why the term hypoxia is preferred than anoxia?
Anoxia means the absence of oxygen, Since, there is no
possibility for lotal absence of cxygen in living conditiens,
the term hypoxia is prefarred.

157. Classify hypoxia.

i Hypoxic hypoxia
ii. Anemic hypoxia
iii. Stagnant hypoxia
. Histotoxic hypoxia.

158, What is hyposxic hypoxia? What are the features of it?
Hypoxic hypoxia or arterial hypoxia is the hypoxia due o
decreased oxygen content in the blood,

It is characterized by reduced partial pressure of
oxygen. Oxygen carrying capacity of biood, rate of blood
flew and uldization ef oxygen are normal,

159. Name some important causes for hypoxic hypoxia.

i. Low oxygen tension in inspired air (in atmosphara)
ii. Respiratory disorders associated with decreased
pulmonary venlilation
ili. Respiratory disorders assoclated with inadequate
oxygenalion in lungs
. Cardiac digorders.
160. What is anemic hypoxia? What are the features of it?

Anemic hypoxia is the hypoxia caused by anemic
condilions.

Itis characterized by reduced oxygen carrying capacity
of blood. Parial pressure of oxygen, rate of blood Nlow and
ulilization of oxygen are normal.

161. What are the causes for anemic hypoxia?

Any condition that leads to anemia will cause anamic
hypoxia such as:

i. Decreased red blood cell count

ii. Decreased hemoglobin content

iii. Presence of altered hemoglobin

iv. Combination of hemoglobin with gases other than

oxygen and carbon dioxide (like carben moenoxide).

‘Whiat is stagnant hypoxia? What are the features of it?
Stagnant hypoxia is the hypoxia due to decreased velocity
of blood fiow.

Itis characterized by reduced rate of blood flow., Partial
pressure of oxygen, oxygen carmying capacity of blood, and
utilization of oxygen are normal.

163. What are the causes for stagnant hypoxia?
i, Congestive cardiac failure
il, Hemorrhage
ill. Surgical shock
iv. Vasospasm

162.



v. Thrombosis
vi. Embedism.

What is histotoxic hypoxia? What are the features of it?
Histotoxic hypoxia is the type of hypoxia produced by
inability of tissua to ulilize oxygen.

It is characterized by reduced wlilization of oxygen,
Partial pressure of oxygen, oxygen carrying capacily of
bload and rate of blocd flow are normal,

165. What are the causes for histotoxic hypoxia®

It iz caused by cyanide or sulfale poisoning, These poisons.
desiroy cellular oxidative enzymes. This leads to complete
paralysis of cytochrome oxidase system.

What are the effects of acute and severe hypoxia?
Acule and severa hypoxia causes unconsciousness, If it is
nal treated immedialely brain death occurs.

What are the immediate effects of hypoxia?
i. On blood:
Red blood cell count increases due to release of
erythropoietin from kidney. This in lum, increases the
oxygen carrying capacity of blood.
ii. On cardiovascular system:
Initially, there is an increase in rate and force of
coniraction of heart, cardiac oulput and blood pressune.
Later, thene is reduction in all these parameters,
fii. On respiratory system:
Initkally, respiratory rate increases. Because of this,
carbon dioxide is washed oul leading to alkalemia.
Later, the respiration lends to be shallow and periodic.
Finally, the rate and foree of breathing are reduced.
iv. On digestive system:
Hypoxia is associated with loss of appetite, nausea and
vomiting. bouth becomes dry and there is a feeling
of thirst.
v, On kidneys:
Hypoxia causes increased secretion of enythropaietin
from the juxtaglomerular apparatus. And alkaling uring
is axcreted.
vi. On central nervous system:
In mild hypoxia, the gymptoms are similar to those of
alcoholic inloxication.

Individual is depressed, apathetic with general
less of self-control. The person becomes talkative,
quarrelzome, ll-tempered and rude. The person starts
shouting, singing or crying.

There is disorientation and loss of discriminative
ability and judgment.

Memary is impaired. Weakness, lack of coordination
and fatigue of muscles are common in hypoxia,

168. What are the delayed effects of hypoxia?
Delayed effects appear depending upon the length and
severity of the exposure o hypoxia.
The parson becomes highly irritable and develops the
symptoms of mountain sickness, such as nausea, vomiting,
depression, weakness and fatigue

How is hypoxia treated?
Hypoxia is treated by oxygen therapy,

What is the efficacy of oxygen therapy in different type

of hypoxia?

Oxygen therapy is not equally effective in all types of

hypoxia.

Hypoxic hypoxia: Oxygen therapy is 100% useaful

Anemic hypoxia: Oxygen therapy is moderately useful, ie,
about 70%
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Stagnant hypoxia: Oxygen therapy is less than 50% useful
Histolaxie hypoxia: Oxygen (herapy 8 of no use st all,

171, What is exygen toxicity or oxygen poisoning? What
are the causes for it?
Oxygen toxicity is the increased oxygen contant in izsues,
beyond cartain crilical lavel.
It securs because of breathing pure oxygen with a high
pressure of 2 to 3 atmosphere (hyperbanc oxygen).

172. What is hyperbaric oxygen?

Pure oxygen at a high pressure of about 1,500 mm Hg is
known as hyperbaric cxygen.

173. What are the effects of oxygen toxicity?

i. Lung tissuas are affected first with tracheobronchial
irritation and pulmonary edema

il. Metabolic rate increases in all the body tissues and tha

tissues are burnt out by excess heal

iii. When brain is affected, first hyperirritability occurs.

Later, there is increased muscular twitching, ringing in
ears and dizziness

iv. Finally, toxicity results im convulsions, coma and death.

174. What Is hypercapnea? When does it occur?
Hypercapnea is increased carbon dicxide content in the
blood.

It eocurs in conditions leading to asphyxia and breathing
air containing more amount of carbon dioxide,

175. What are the effects of hypercapnea?

L. Respiration: Respiratory centers are stimulated
leading to dysprea,
il. Bloed: pH of blood 15 reduced,

lii. Cardiovascular system: Heart rate and blood pressura
ara increasaed. Thera is flushing of skin due to
pafipheral vasodilalation.

iv. Central nervous system: Headache, depression,
laziness, rigidity, fine remaors, generalized convulsions,
giddiness and loss of consciousness aceur.

176. What Is hypocapnea? When does it occur?
Hypocapnea is decreased carbon dioxida content in tha
bleod.

It securs in condilions associated with hypoventidation
and prolonged hyperventilation.

177. What are the effects of hypocapnea?

i. Respiration: Respiralory centers are depressed.
Respiratory alkalosis occurs.
ii. Blood: pH of blood is increased.

iii. Central nernvous system: Dizziness, mental confusion,

muscular beatching and loss of consciousness occur.

178. What is asphyxia? When does it occur?
Asphyxia is the condition caused by lack of cuygen and
excess of carbon dioxide that occur due o obstruction of
air passage.
It sccurs in condibions like strangulation and drowning,
179. What are the stages of effects of asphyxia?
i, Stage of hyperpnea
ii. Stage of convulsions
iii. Stage of collapse,

180. What is dyspnea or air hunger?
Dyspnea means difficulty in breathing. It is defined as the
consciousness of necessity for increased respiratory efforl,

181. What is dyspnea point?
Dyspnea paint s the lavel at which thare is increased
wentilation with severe breathing discomfiort,
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182. Name the physiological and pathological conditions
when dyspnea occurs,
Physiobogical condition;
Severne muscular exercise
Pathological conditions:
i. Respiratory disorders like hindrance lo respiratory
mowvermnents and obstruction of respiralory tract
ii. Cardiac disorders like left ventricular failure and mitral
stenosis
iii. Metabolic disorders like diabelic acidogis, uremia and
increased hydrogen ion concentration.

183. What is dyspneic index? What is the level of dyspneic
index at which dyspnea occurs?

Dyspneic index is the index betwean breathing resare
and maximum breathing capacily. Breathing reserve is the
difference between maximum breathing capacity (MEC)
and respiralory minute velume (RhV).

Dyspnea occurs when the dyspnelc index is reduced
below 60%.

184. Define periodic breathing. Mention the types of
periodic breathing.

Periodic breathing is the abnormal or uneven respiratory
rhythirme.
It is of two types:

i. Cheyne-Siokes breathing

ii. Biot breathing.

185. What is Cheyne-Stokes breathing?

Cheyne-Stokes breathing is the periodic breathing
characlerized by gradual increase in force (depth) (Torce)
of biealhing and decrease in force of breathing resulling
in apnea,

186. What are the features of Cheyne-Stokes breathing?
During Cheyne-Stokes breathing is marked by two allernate
patterns of respiration

i. Hyperpneic perod:

Al the beginning, breathing is shallow. Force of

respiration increases gradually and reaches the maxi-

mum. Then, it decreases gradually and reachas the
minimum. This is called waxing and waning.

Apneic period;

When the force of respiralion reaches the minimum

apnea coours, Then hyperprea occurs and the cycle

is repeated,

187. What are the causes for waxing and waning during

Cheyne-Stokes breathing?

Initially, during forced breathing, excess of carbon dioxide
is washed out of blood. When panial pressure of carbon
dioxide tension decreases. respiratory centers become
inactive and apnea occurs, Dunng apnea, carbon dicxide
is accumulated and oxygen tension is decreased. 5o,
the respiratory centers are stimulated leading to gradual
increase in force of breathing,

188. What are the conditions when Cheyne-Stokes breath-
Ing occurs?
Physiological conditions:
i. Sleep
ii. High altilude o
iii. After prelonged hyperventilation
iv. During hibernation in animals
v. In newborn babies
vi. Aller severs muscular exercise.
Pathological conditions:
i, Increased intracranial pressure
ii. Cardiac failure

ii
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iii. Uremia
iv. Marcotic paisoning
v. In pramature infants,

What is Biot breathing?

Biot breailhing is a type of periedic breathing characierized
by period of apnea and period of hyperpnea, There is no
waxing and waning. After apnaic pariod hyparpnid otturs
abruptly.

What are the conditions when Biot breathing occurs?
Biol breathing occurs only in pathological conditions.

It is caused by lesions in respiratory centers.

Define cyanosis. What is its cause?

Cyanosis is defined as the diffused bluish discoloration
of skin and mucous membrane. It is due Io the presence
of large amaunt of reduced hemoglobin in blood. At least
5 g% of reduced hemoglobin must be prasent 1o cause
CYRANDES.

What are the areas of the body where cyanosis is seen
markediy?

Though cyanosks is distributed all over the body, it is mose
marked in areas where (he skin is thin like lips. cheeks, ear
lobes, nose and ingertips above the base of nail.

What are the conditions when cyanosis occurs?

Cyanosis ocours in:

i. Arterial hypoxia and stagnant hyposia. Cyanosis does

nol occur in anemic hypoxia

ii. Conditions when altered hemoglobin is formed in
blood.

ii. Polycythemia

iv. Cyanosis develeps in many other condilions sueh
as heart failure, hypotension, ohstruction of blood
vessels, hypovolemic shock, thrombosis in deeper
weins and hypolhermia,

Why cyanosis does not occur in anemia’?

Cyanosis usually occurs only when the amount of reduced
hemoglobin is more than 5 1o 7 g% but in anemia the
hemoglobin conlent itselfl is less. So, cyanosis cannot
QCEUr in anamia.

What is carbon monoxide poisoning?

Carbon monoxide poisoning is the dangerous conditian
leading to death caused by excess breathing of carbom
mionaxide.

What are the sources of carbon monoxide ?
i. Exhauwst of gascline engines
ii. Coal mines
ifi. Gases from guns
iv. Deap wells
v. Underground drainage system.

What is the difference between the affinity of hemo-
globin for carbon monoxide and oxygen?

Hemoglobin has got 200 times more affinity for carbon
monaxide than for oxygen.

What are the toxic effects of carbon monoxide?

i. Carbon monoxide combines with hemoglobin and
forms carboxy hemoglobin, This cannot take up
oxygen so, anemic hypoxia occurs. Prasence of
carboxyhemoglobin decreases release of oxygen from
hemoglobin and the oxygen dissociation curve shifis
1o ledt

ii. Carbon monoxide destroys the cylochrome system in
the cells,
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What are the symptoms of carbon monexide poiso-
ning?
i. Breathing air wilh 1% carbon monoxide causes head-
ache and nausea
ji. Breathing air with more than 1% carbon monoxide
causas convulsions, cardiorespiratory arrest, loss of
conschousness and coma
jii. When the percentage of carbon menoxide in the air is
high, death occurs.

What is atelectasis? What are its causes?
Atelectasis partial or complete collapse of lungs.
Causes:
i. Daficiency or inactivation of surfactant
il Cbstruction of bronchus or bronchiole
ili. Presence of air (pneumcthorax), fluid (hydrothoras),
blood (hemolhorax) or pus (pyothorax) in plaural
Space.
What are the effects of atelectasis?
i. Decrease in the partial prassure of oxygen
ii. Dyspnea.

What Is pneumothorax? When does it ocour?
Pneumothorax is the resence of air in pleural space
résulling in collapse of lungs. Intrapleural prassura, which
is always negative, becomes positive in pneumotharax and
it causes collapse of lungs,

Pneumothorax cccurs during injury to chest wall or
lungs during accidents, bullet injury o stab injury,
What are the effects of pneumothorax?
In preuvmathorax, intrapleural pressure becomes posilive
leading to collapse (atelectasis) of lungs, hypoxia and
dyspnea,
What is hydrothorax? What are its effects?
Accumulation of fluid in intrapleural space is called
hydrothorax. In hydrothorax, the intrapleural pressure
becomes pesitive resulting in collapse (atelectasis) of
ungs.
What is hemothorax? What are its effects?
Accumulation of bloed in intrapleural space Is called
hemothorax, In the hemolhorax, intrapleural pressure
becames posilive resulting in collapse (atelectasis) of
lungs.

Define pneumonia. What are its causes?
Preumonia is the inflammation of lung tissues followed by
accumulation of blood cells, fibrin and exudates in alveol
lzading to consolidation of affected part of the lung,
Causes:
i. Bacterial or viral infeclion
ii. Inhaling noxious chamical agents.
What are the effects of pneumonia?
i. Fever
ii. Compression of chest and chest pain
iil. Shallow breathing
iv. Cyanosis
v. Sleeplessness
wi. Delirium,

What is delirium? What are its features?
Dalirium is the extrema mental state due to cerebral
hypoxia.
Fealures:
i. Confused mental state
ii. Musion
ili. Hallugination

iv. Disorientation |

w. Hyperexcitability and resllessness, k

vi. Loss of memory,

209. What is bronchial asthma?
Bronchial asthma is the respiratory disease characterized
by difficulty in breathing with wheezing.
What is wheezing? What is it due to?
Wheering means whistling type of respiraion noticed in
bronchial asthma. It is marked during expiration,
It iz due lo abstruction of aif passage by:
i. Bronchiolar constriction
ii. Edema of mucous membrane in bronchioles
iii. Accumulation of mucus.

What are the causes of bronchial asthma?
i. Inflarmmation of air passage
il. Hypersensilivity due 1o aflergic substances
iii. Pulmonary edema.

What are the features of bronchial asthma?

i. Increase in residual volume and functional residual
capacity

ii. Reduction in tidal volume, vital capacity, FEV,, alveiar
venlilation and partial pressure of axygen in blood

iii. Acidosis

iv. Dyspnea

v, Cyanosis,

What s pulmonary edema?
Pulmonary edema is the accumulation of seérous fuid in
alveoti and interstilial tissue of lungs.

214. What are the causes for pulmonary edema?
i, Increased pulmonary capillary pressure
i, Preumonia.
iii, Breathing harmful chemicals like chloring or sulfur
mﬂ. i -

215. What are the effects of pulmonary edema?
i. Severe dyspnea, cough with frothy bloodstained
axpectoralion, cyanosis and cold extramitias
il Chronic interstitial edema leads 1o asthma
ik, Adveslar edema s fatal and causes sudden death due
to suffocation,

216. What is pleural effusion? What are its causes?

Pleural effusion is the accumulation of large amount of flukd
in pleural cavily.
Causes for pleural effusion:

i. Blackage of lymphatic drainage

ii. Excessive transudation of fluid from pulmonary

capitlaries
iii. Inflammation of pleural membrane

What is pulmonary tuberculosis?
It is the disease caused by tubarcle bacilli,

What are the features of pulmonary tuberculosis?
Initially, alveoliin the affected part become non-functioning,
due to thickness of respiralory membrana,

If a large part of lungs is invelved, the diffusing capacity
is very much reduced.

In severe condiions, the destnuction of the lung tissue
is followed by formation of large abscess cavilies,
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219. What is emphysema?

Emphysema is an cbstruclive respiralony disease in which
lung tissue especially alveolar membrane s damaged.
Damage of lung lissues resulls in loss of alveolar walls

and loss of recolling of lungs.

Kbojoishyd [eyuawuoliaul pue waysks fiojendsay



Review of Medical Physiology

220. What are the various factors atfecting the body at high 229, Define decompression sickness. What are its other

altitude?
i. Hypoxia
il. Expansion of gases
jii, Reduced atmosphernc tempeanalure
iv. Light rays.

221. Why does hypoxia develop at high altitude?

Because of low atmospheric pressure (barometric
pressura) in high altilude, the partial pressure of oxygen
decreases causing hypoxia,

222. What are the effects of hypoxia at high altitude?

Rafers questions 167 and 168 of this Chapter for answer.

223. What is mountain sickness?

Mountain sickness is the condition characterized by
adverse effects of hypoxia al high altitude, It is common in
persons going to high allitude for the first time.

224, What are the symptoms of mountain sickness?

i. Digestive system: Loss of appetite, nausea and

womiting.

Cardiovascular system: Heart rale and force of

contraction of heart increase.

Respiralory system: Breathlessness caused by

pulmonary edema due 1o hypoxia,

. Mervous syslem: Headache, depression, disonen-
tation, irritability, lack of sleep, weakness and fatigue.

225. What is acclimatization?

Acclimatization refers to adaplations or the adjustments of
the body 1o high altitude,

226, What are the important changes in the body during
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acclimatization?

i. Blood: Increase in red blood cell count, hemoglobin
content and oxygen carmying capacity of bloocd,

il.. Cardiovascular system: Increase in blood flow o vital
organs like heart, brain and muscles due (o incréased
heart rate and cardiac oulput.

iii. Respiration: Increase in rale and force of respiration,
pulmanary ventilation, pulmonary blood Nlow, diffusing
capacity of gases in alvecli and uptake of oxygen in
blcod.

. Tissues: Increase in the quantity of oxidative enzyme
necessary for metabolism.

What is nitregen narcosis? When does it cccur?
Narcosis refers o unconsciousness or stupor produced
by drugs. Swper refers to lethargy with suppression of
sensations and feelings.

Nitrogen narcosis means narcolic effect produced by
nitrogen at high pressure.

It occurs in persons like deep sea divers or under-
water lunnel workers who breathe pressurized air under
high prassure.

What are the symptoms of nitrogen narcosis?

First symptom starls appearing al a depth of 120 feet.
The person becomes very jovial, careless and does not
undaerstand the senousnass of the conditions.

Al the depth of 150 to 200 feet, the person becomes
drowsy.

A1 200 to 250 feet depih, the person becomes extremely
fatigued and weak. There is loss of concenlration and
judgrnent., Ability to perform skilled work or movements is
also lost.

Beyond the depth of 250 feet, the person becomes
UNCONSCIOUS.

2.
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names?
Decompression sickness is the disorder that occurs when a
person relurns rapidly 10 normal surraundings (almosgheric
pressure) after slaying for a long time in a place with high
atmaospheric pressure like deap sea,
Other names of this diseasze:

i. Comprassed air sickness

i, Caisson sickness

iii. Bends

iv. Divers palsy.

. Explain the cause for decompression sickness briefly.

High baromeftric pressure at deep sea compresses the
gases causing reduction in the volume of the gases.
Oxygen is ulilized and carbon dioxide is expired. Bul since
nitrogen is an inert gas it is neithar utilized nor expired. So,
afler compression it escapes from blocd and gets dissolved
im fat of the lissues and lissue fuid.

When the person ascends rapidly to atmaspharic
pressure, nitrogen is decompressed and escapes from
tissues in the form of bubbles. The bubbles obstruct the
blocd flow producing the embelism and decompress9on
sickness,

What are the symptoms of decompression sickness?
i. Severa pain in tissues, particularty the joints, proeduced
by nitragen bubbles in the myelin sheath of sensory
nerve fiDers
li. Sensation of numbness, tingling or pricking
{paresthesia) and itching
iii. Temporary paralysis due to nitrogen bubbles in myelin
sheath of molor nerve fibers
. Muscle cramps associated wilh severe pain
v. Occlusion of coronary arteries followed by coranary
ischemia, caused by bubbles in the blood
vi. Occlusion of blood vessels in brain and spinal cord
also
vii. Damage of tissues of brain and spinal cord because of
obstruction of blood vessels by the bubbles
viii. Dizziness, paralysis of muscle, shoriness of breath
and choking
ix. Finally, faligue, unconsciousness and death,

How is decompression sickness prevented?

While ascending from deep sea, ascent should be very slow
with short stay at regular intervals. The person affected by
decompression sickness is treated by recompression first
and then he is brought slowly o atmospheric pressure.
What is SCUBAT

SCUBA or sell-contained underwater breathing appara-
lus is the apparatus used by deep sea divers and the
underwater tunnel workers to prevent the il effects of
increased baromelric prassura in deap Sea of lunnals.

. What are the effects of sudden exposure of the body

to cold?

When body is exposed to cold, large amount of heal is

produced by increased metabolic actvities and shivering.
When the body is exposed to severe cold, the

temperalure regulating mechamism fails causing frostbite.

And sleep of Coma ocours,

What is frostbite?

Frosibite is freezing of surface of the body due to exposura
to severa cold. It iz common in ear lobes and digits of
hands and feet,
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What are the effects of exposure of the body to heat?
i. Heat exhaustion

i, Dehydration

fii. Heal cramps

iv. Heal stroke.
What is heat stroke?
Heat stroke is an abnormal type of hyperthermia that
aecurs during exposure to extreme heal. IUis characlerized
by increased body temperature increases above 41°C
{106°F), accompanied by some physical and neurclogical
Symploms.
What are the effects of heat stroke?
EHacis of heat siroke are dizziness, abdominal pain and
UNEONSCUSNess,

If not treated immediately, damage of brain lissue

oocurs résulling in death,

What is sunstroke?

Sunstroke is the hyperthermia caused by prolonged
exposure of the body to sun during summer in desert or
Irapical areas.

What are the conditions (indications) when artificial
respiration is reguired?
Artificial respiration is required whenever thare is arrest of
breathing without cardiac farlure,
Arrest of breathing occurs during:

I Accidents

ii. Drowning

iil. Gas peoiscning

iv, Electric shock

v. Anesihesia,

What are the methods of artificial respiration?
i Manual methods:

242, What are the effects of exercise on respiratory system?
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a. Mouth to moulh breathing method

b, Holger Nialsen (back prassure arm lift) mathod.
ii. Mechanical methods:

a. Drinker's method

b. Venlilator method.

i. Increase in pulmonary ventilation
ii. Increase in diffusing capacity of oxygen
i, Increase in the amount of cxygen consumplion
iv. Increase in oxygen debt
V. Increase in VO, max.

What is oxygen dabt?
Oygen debl is the extra amount of oxygen required by tha
muscles during recoverny from severs muscular exercise,

What is VO, max? Give values.

VO, max is the amount of oxygen consumed under
maximal aerobic metaboliam is called, It is the product of
cardiac cutput and maximal amount of cxygen consumed
by the muscles,

Give values of VO, max?

During resting condition:

In males : 35 to 40 mLkg body weighUminiule

In females : 30 to 35 mukg body weight/minute

Duiring exercise:

It increases by 50%:.

What is respiratory quotlent?

Respiralory guolient is the ratio between the valume of
carbon dioxide expired and volumea of oxygen consumed.

Give values of respiratory quotient?
Im resting condition : 0.8
During exercisa : 1.5 to 2,00,
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SEeciior .

Nervous System

I'r

1. What are the divisions of nervous system?
i. Central nervous system (CNS) that includes brain and
spinal cord,
ii. Penpheral nervous system (PNS) that includes:
a. Semalic nervous sysiem that is concerned with
movemenis
b. Autonomic nervous system (ANS) thal is concerned
wilh visceral functions

2. What are the parts of the brain?
i. Prosencephalon (fore forebrain) thatl is divided into:
a. Telencephalon which includes two cerebral
hemispheres
b. Diencephalon which includes thalamus, hypo-
thalamus. metathalamus and subthalamus,
ii. Mesencephalon (midbrain).
ili. Rhembencephalon (hindbrain) that is divided into:
a. Melencephalon which includes pons and cerebellum
b. Myelencephalon or medulla oblongata.

3. What are the coverings of brain and spinal cord?
Brain and spinal cord are covered by three layers of
meninges called the outer dura mater, middle arachnoid
mater and inner pia mater.

The space between arachnoid mater and pia mater is
known as subarachnoid space. This space is flled with a
fluid called cerebrospinal fluid. Brain and spinal cord are
actually suspended in the cerebrospinal fluid.

. What are the coverings of nerve?

i. Epineurium: Tubular sheath which covers the whole
nerve. Epineuriem is formed by an areolar membrane.
il. Penneurium: Covering of each fasciculus of nerve
fibers,
iii. Endoneurium: Covering of each nerve fiber.

5. What are the parts of brainstem?
i. Midbrain
. Pons
Iii. Medulla eblongata.
. Define neuran or nerve call.
Neuron or nerve cell is defined as the struclural and
functional unit of the nervous system,

. Classify the neurons.
MNeurons are classified by three different methods:

i. Depending upon number of poles:
a. Unipalar neurons
b. Bipolar neurons.
c. Multipglar neurons.

ii. Depending upon the funclion:
a. Maotor neurons
b. Sensory neurcns.

iii. Depending upon length of axon:
a. Gaolgi type | neurons
b Golgi type || newrons.

10.
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Mame the coverings of nerve.
i. Epineurium: A tubular sheath which covers the whole
nerve. Epineurium is formed by an areclar membrane.
ii. Perineurium: Covering of each fasciculus.
ili. Endoneurium: Covering of each nerve fiber.

. Mame the parts of a neuron.

i. Nerve cell body or soma
ii. Dendrite
il Aoon,

What are the important structures present in nerve cell
body of the neuron®

Nucleus, Nissl bodies, neurofibrills, mitochondria and Galgi
apparalus.

What are Niss| bodies? What is their function?
HMizsl bodies are the small granules present throughout the
soma of neuron and dendrites but not in axon hilock and
axon. Missl bodies ara responsible for the tigroid or spotted
appearance of soma.

Missl bodies contain abosomes and are concerned with
synthesis of proteins in the neuron,

What are the processes of neuron?
i. Dendrite: Short process that carries the impulses
towards the cell body.
ii. Axon: Long process thal carries the impulses away
from the cell body.

What are the nerves fibers?
HMerve fibers are the processes of a neuron iL.e. dendriles
and axons.

Mention the number of axon and dendrite in each neu-
romn.

Each neuron has only one axon. Dendrite may be absent
or present. If present, it may be one or many in number,

What is axoplasm?
Axoplasm i the long central core of cyloplasm of the axon,

What i axelemma?

Axalemma is the tubular sheath like membrane that covers
thie axon, It is the continuation of membrane of nerve cell
body.

What is axis cylinder?

Axoplasm and the axclemma thal covers the axon are
together called axis cylinder.

What is myelin sheath?
Myelin sheath is a thick tubular shealh covering the axis
cylinder,
What is node of Ranvier? And what is internode?
Node of Ranvier is the part of axon where myelin sheath
is absent.

Internode Is the segment of axon between the two
nodes,
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What are the functions of myelin sheath?
i, It is responsible for fasier rate of conduction of
impulses through nerve fiber. In myelinated nerve fibar,
the impulses are conducled by means of sallatory
eonduction.

ii. It has a high insulating capacity. Because of this it
restricts the nerve impulse within the single nerve fiber
and prevents stimulation of neighboring nerve fibers.

What is myelinogenesis?
Myeiinogenesis is the process by which myelin sheath is
formed around axon,

What are the Schwann celis? What is their function?
Schwann cells are a type of cells present in neunlemma
cloze to axolemma.

Schwann cells are responsible for the development af
the myelin sheath.

What is neurilemma? What is its function?
Meuwrlegmma (neunlemmal sheath or Schwann sheath) is
the thin membrang that forms the outer most covering of
the nerve fibers of peripheral nervous system. It contains
Schwann cells and so it is essential for myelinogenasis,

What are dendritic spines? What is their function?
Dendrites have many small neurgnal prolrusions called
dendrilie apines from their surfaces, Dendritic spines form
ihe site on ¢ontract in a synapse, The shape of dendntic
gpines constanlly changes. Il is suggested the change in
shape of the spines may form the basis of memory,

Which cells are responsible for myelinogenesis?
Peripheral nervous system: Schwann cells present in
neurilemma,

Central nervous system: Meuroglial cells called
cligodendroglia since neurilemma is absant in cantral
nansous systam.

What are neurotrophins or neurotrophic factors?
Meurotrophins or neurctrophic factors are the protein
substances which play an imponant role in growth and
functioning of nerve lissue,

What are sources of neurctrophing secretion?
Meurotrophing are secreted by many Lssues in the body
particularly muscles, neurons and neuroghal cells called
astrocyles.

What are the functions of neuretraphins?
i. Facilitate initial growth and developmaent af nerve cells
in central and peripheral nervous system
ii. Promote survival and repair of the nerve cells
iii. Play an imporan! role in the maintenance of nernvous
tissue and meural fransmission.

Mame some neurotrophins?
i. Nerve growth faclor
ii. Brain-derived neurolrophic growth factor
iii. Caliary reuretrophie faclor
iv. Glial cell line-derived neurctrophic faclor
v. Fibroblast growih factor
i, Meurolrophin=3.

What is nerve growth factor (NGF) ? What are its func-
tions?
Nerve growth factor (NGF) is a neurotrophin found in
peripheral lissues.
Funclions:
i. NGF promotes early growth and development of
NEUnons.
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ii. Commercial preparation of NGF extracted from snake
venom and submaxillary glands of male mowse is used
Io treat sympathetic neuran diseases.
iii. NGF plays an imporant rale in treating many nemvous
disorders such as Alzheimer's disease, neurcn
degeneration in aging and neuron regeneration in
spinal cord injury.
Classify the nerve fibers.
Merve fibers are classified by six diferenl methods:
i. Depending upon the strscture:
a. Myelinated nerve fibers
b. Nonmyelinaled nerve Bbars.

ii. Depeanding upon distribution:
a. Somalic nerve fibers
b. Autonomic nerve fibers.

iii. Depending upen source of angin:
a. Cranial nerve fibers
b. Spinal nerve fibers.

iv, Depending upon the functiens:
a. Motor nerve fibers
b. Sensory nerve fibers.

v, Depending upon neurctransmitter secreted by them:
a. Adrenergic nerve fibers
b. Chohnergic nerve fibers.

vi. Depending upon he diameler and rate of conduction
of impulse: Edanger- Gasser classification.
a. Type A fibars
b. Type B fibers
¢, Type C fibers,
Type Afibers are again divided into A alpha, A beta, A

gamma and A delta nerve fibers.

Mame the nerve fibers conducting the impulse with

maximum and minimum velocity.

Type A alpha nerve fibers conduct the impulse with

maximum velocity (70 o 120 meters/second)

Type C fibers conduct the impulse with minimum
welocity (0.5 lo 2 melers/second).

MName the properties of nerve fibers.

i. Excitability

i, Conductivity

iii. Refractory period
iv. Summation
v. Adaptation
vi. Infatigatbility
wii. Adl or none law,

What are the two types of potentials noticed in nerve

fibers?

i. Action potential (nerve impulse): Produced when the
nerve is stimulated with adequate strength of stimulus
{threshald or minimal stimulus). It is propagated and
nangraded.

ii. Elecirotonic polential of koeal response: Produced when
the strength of stmulus is nol adegquate (subthreshold
of subminimal stimulus). It is nonpropagated and
graded,

How much is the resting membrane potential in a nerve
fiber?
About — 70 m\V,
Mame the properties of action potential.

i- Propagative

ii. Biphasic

iii. Al or none law

iv. Mo summation

v. Refraciory period,
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37. What is saltatoery conduction? In which nerve fiber
does it occur?
Saltatory conduction is the farm of conduction of nerve
impulse in which the impulse jumps from one node of
Ranvier to anclher node of Ranvier (sallare = jumping).
It mecurs in myelinated nerve fiber,

38. What is the significance of saltatory conduction?
Because of saliatory conduction. the conduction of Impulse
through a myelinated nerve fiber iz 50 times faster than in
non-myelinated nerve fiber.

39. Explainthe mechanism of saltatory conduction briefly.
Myelin sheath is nol permeable to ions. So, during
conduction of action potential, the entry of sodium lons
from extracelular fluid inlo nerve fiber occcurs only at the
node of Ranvier, where the myelin sheath is absent. This
causes depolarization only in successive node and nol in
intemode. So, the action potlential jumps from one node
te another.

40. Why i% the nerve fiber not fatigued?
Merve fiber is not faligued because it can conduct only
one action potential at a time. Al that Gme, il is completely
refraciory and cannol conduct anather action potential,

41. What are the conditions when nerve fiber is injured?
i. Obstruction of blood flow
ii. Local injection of loxic substances.
iii. Crushing of nerve fibar
iv. Transection of nerve fiber.

42. Mention Sunderland's classification of injury to nerve
fibers?

First degree injury or Seddon neuropraxia: Caused by
applying pressure over a nerve for short period leading
te acclusion of blood flow and hypoxia. It is not a true
degeneration. Axon loses funclion temporanly for a
short lime. Function relurns within few hours 1o few
weeks.

Second degree injury or axonoimesis: It is to pralonged
severe pressure, which causes Wallerian degeneration.
Endoneurium is intacl. Repair and restoration of
function take about 18 monihs.

Third degree injury: Edoneurium is interrupted. After
degeneralion, the recovery is slow and poor or
incomplete.

Fourth degree injury: It is more severa. Epineurium and
perineurium are also interrupted. Fasciculi of nerve
fibers are disturbed and disorganized. Regeneralion
is poar or incomplete.

Fifih degree of injury; Involves completa transaction of the
nanve trunk with loss of continuity. Useful regenearation
is not possible unless the cul ends are rearranged and
approximated quickly by surgery,

Third, fourth and fifth degrees of injury are called
neurclmasis.

43. Define degenerative changes? Classify degenerative

changes in neuron.
Degeneration refers lo delericration of impairment or
pathological changes of an injured fissue, When a narve
fibar is injured, the degeneralive changes occur in the
nerve cell body and the nerve fiber of same neuron and
the adjoining neuron.
Degenerative changes are classified into three types:

i. Wallerian degeneration

i, Retrograde degeneralion

iii. Transneuronal degeneralson.

44. What is Wallerian degeneration or orthograde degen-
eration?
Wallerian degeneration is the pathological change lhal
occurs in distal cul end of nerve fiber (axon),

45. Explain the changes during Wallerian degeneration
briefly.

i, Axis cylinder swells and breaks up into small pieces.
After few days, the debyis is seen in the space thal was
occupled by the axis cylinder

ii. Myelin sheath disintegrates into fat droplets

iii. Meurilemmal sheath is not affected but the cells
of Schwann multiply rapidly. Macrophages invade
remave the debris of axis cylinder and fat droplets. 5o
neurilemmal ube becomes empty and it ks flled with
cyloplasm of Schwann cell,

46. What Is retrograde degeneration or orthograde degen-
eration?
Wallerian degeneration is the pathological change that
oecurs in nerve cell body and axon praximal 1o cul end,

47. What are the changes, which take place in nerve cell
body during degeneration of nerve fiber?

i. Missl granules disintegrate by chromalalysis

ii. Golgi apparalus disinlegrates

i, Cell body swells due to accumulation of fluid and
bacomes round

iv. Meurafibrils disappear

v, Mucleus is displaced towards the penphery. In exlreme
conditions, nucleus is exiruded out of the cell.

48&. What are the changes, which take place in proximal cut
end of axon during degeneration?
Im axen, changes occur only up to first node of Ranvier
from the site of injury. Degenerative changes that accur
in proximal eut end of axon are similar to those changes
eccurring in distal cut end of the nerve fiber.

‘What is transneuronal degeneration?

If an afferent nerve fiber is cut, the degeneration occurs in
the neuron wilh which the afferenl nerve fiber synapses.
This is called transneuronal degeneration.

50. Give examples of retrograde degeneration?
i. Chromatolysis in the cells of lateral geniculate body
gcours due to sectioning of oplic nerve.
. Degeneration of cells in dorsal horn of spinal cord
oocurs when the posterior nerve root is cut.
Degeneration of cells in ventral horn of spinal cord
oocurs when there is tumer in cerebral corex.

51. What is regeneration?
Regeneration refers to regrowth of lost or destroyed part
of a fissue,

What are the criteria for regeneration of nerve fiber?
i, Gap betwean the cul ends of the nerve fiber should
nol excead 3 mm
ii. Meurilermma should be present
ill, Nucleus must be intact
iv. Both the cut ends should remain in the samea line.

53. Why regeneration does not occur in central nervous
system?
Neurlemma is necessary for regeneration. But naurilemma
is absent in central nervous system, so regeneralicn cannaol
take place.

54. Define neuraglial cell, neuroglia or glia.
Meuroglial cell, neuroglia or glia is the supporting cell of the
Nervous system.

49
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Classify neuraglial cells,

i. Central neuroglial cells in nervous system:

a. Asirocytes, which are divided into two subtypes,
fibrous astrocyles and protoplasmic astrocytes

b. Microglia
¢, Qligodendrocytes.

ii. Peripheral neuraglial cells;
a. Schwann cefls
b. Satellite calls.

What are the functions of astrocytes?
1. Form the blood-brain barriar
. Form the supporting network in brain and spinal cord
i, Maintain the chamical environment of EGF around
CHNS neurons
Iv. Provide calcium and potassium ions in brain
V. Regulate neurotransmitter level in synapses and
regulate recycling of neurctransmitter during synaplic
Iransmission,
vi. Secrete neurotrophins which promote growth and
function of nervous lissue.

What are the functions of microglia?
I. Migrate to the injured or infected area of CNS and act
as muniature macrophages
ii. Engull and destroy the microorganisms and cellular
debris by phagocytosis
fil. Provide immune and inflammalory response during
damage of Brain tissuas.

What are the funetions of oligodendrocytes?
i. Provide myelination around the nerve fibers in CNS
ii. Provide support to the CNS neurons by forming a
semi-stiff connectve tissue between the neurans.

What are the functions of Schwann cells?
i. Pravide myelination {insulation) around the nerve
fibars in peripheral nervous system
i, Play important role in nene regeneralion
iil. Scavenge cellular debris during regeneration by
phagocylosis.
What are the functions of satellite cells?
i. Provide physical supgor to the neurons of peripheral
nEfvous Systam
ii. Help in regulation of chemical environment of ECF
around the neurons of peripheral nervous system.

Define receplors.
Receplors are sensory (afferent) nernve ending that give
response to sensory stimuli, The sensory nerve endings
terminate in periphery as bare unmyelinated ending or in
the form of specialized capsulaled siruciures.

Receptors are often defined as the biological
transducers, which convert various forms of energy (stimuli}
in the environment into action potentials in nerve fiber,

Classify receptors.

i, Exteroceptors which give response to stimuli arising
from outside the body,
Divided into three lypes:
a. Culaneous receplors
b, Chemoreceplors
¢, Teleraceplors.

ii. Interocaptors which give response to stimuli arising
from wilhin the body.
Divided into bwo lypes:
a. Visceroracaplors
b. Proprioceplors.

63. Define and classify cutaneous receplors or mechano-

receplors?
Culaneous receplors are the receptors situated in the skin,
These receplors are mechanoreceplors because of their
response (o mechanical stimuli.
Cutaneous receptors are of four types:
i. Touch receplors: Meissner's corpuscle and Merkel's
disc
ii. Pressure recapiors: Pacinian corpuscle
iii. Temperature or thermoceplors: Krause's end crgan for
eold and Raffim's end organ for warm
iv, Pain receplors or nociceplors: Free (naked) nerve
ending.

64. What are chemoreceptors, which belong to the group

of exteroceptors?

Chemoreceplors are the receplors giving response (o
chemical stimuli. Chemoreceplors, which belong to the
group of exteroceplors are laste receptors in taste buds
and alfactory receptors for smell in the nose.

65. Define and elassify teleceptors or distant receptors?

Teleceptors or dislant receptors are the receplors, which
givie response to stimuli arising away from the body are
called telerecaptors.,
Telereceptars ara: of two lypas:

i. Hair calls of organ of Corti in the ear for hearing

ii. Rods and cones of relina in tha aye lar vision,

66, Define and classify visceroreceptors?

Viscargreceplors are the receplors siluated in the viscera.
Theasa recaplors ane Situated in heart, blood vessels, lungs,
gastroinleslinal ract, urinary bladder and brain.
Visceroreplors are of four iypes:

i. Stretch receptors

ii. Baroreceptors

iii. Chemoreceplors

iv. Osmoreceplars.

67. Define and classify the proprioceptors.

Propricceplors are the receplors, which give response 1o
change in the position of different pans of the body.
Propricceptors ang of two types:
i. The receplors in labyrinihing apparalus
il. Muscle spindle, Golgi lendon organ, Pacinian cor-
puscles and free nerve endings, which ane situated in
muscle, tendon, ligament, fascia and joinis.

68. Enumarate the properties of receptors.

i. Specificity of response: Miller law

ii. Adaptation

iii. Response to increase in strength of stimulus: Wabear-
Fechner law

iv. Sensory transduction

v. Receptor potential.

69. What is specificity of response or Miller law?

Specificity of response or Miller law refers 1o response
Qiven by a particular type of receplor 1o a specific sensalion,
For example, pain receplors give response only to pain
sensation. In addition, each type of sensation depends
upon e pant of the brain in which its fibers terminate,

T0. What is adaptation?

Adaptation is the decline in discharge of sensory
impulses when a receptor is stimulated continuously with
canslant strength. It is also called sensory adaptation or
desensitization.
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T1. How receplors are classified based on adaptation?
Give examples,
Omn the basis of adaplation, receplors are classified inlo
two types:

i. Phasic receptors which get adapted rapidly
Examples: Towch and pressure receplors

li. Tonic recaplors, which adapl slowidy
Examples: Pain receplors and muscle spindle ane tonic
reCeplors.

78. Classify synapsa?
Synapse is classified by two methods:

i. Anatomical classification: Synapse is divided into thres
lypas depending upon the axon ending:
a. Axosomalic synapse
b. Axodendnlic Synapse
C. Axoaxonic synapse.

ii. Functional classification: Synapse is divided into two

lypes depending upan the transmission of impulses:

—
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a. Electrical synapse
b. Chemical synapse.

79. What is electrical synapse?
Eleclrical synapse is the synapse in which the physiobogical
continuily between the presynaptic and posisynaptic
neurons iz provided by gap junction between two neurons.

80. What iz chemical synapse?
Chemical synapse is the junclion between a nerve fiber
and a muscle fiber or betweean two nerve fibars, through
which the signals are transmitted by the release of chemical

72. How will you explain the response to increase in
strength of stimulus? What is Weber-Fechner law?
During stimulation of a receplor, if the response given
by the receplor is o be doubled, strength of stimulus
must be increased 100 times. This phenomenon is
called Webear-Fechner law, which states that intensily of
response (sensation) of & receptor is diraclly proportional
ta legarnithmic increase in the intensity of slimulus.

73. What s sensory transduction?
Sensory transduction in & receplar is a process by which

jfhﬁ energy l_sl_-rnulusj in th’? anvimnr_nent_ia- converted (ranemittar.

inte electrical impulses (action polentials) in nerve fiber : 2,

{ransduction = conversion of one form of energy into 81. Explain the structure of axosomatic (chemical) syn-
anothar). apse briefly.

Axon of presynaplic nreurcn divides info many presynas
plic terminals, This has a covering membrane called
presynaplic membrane. Presynaptic terminal contains
mitochondria and the synaplic vesicles. Synaplic vesicles
contain neuvrctransmitier substance. Membrane of
postsynaplic neuron is called postsynaptic membrane. It
containg receplor proteing, Space between presynaptic
and posisynaplic membrane is called synaplic cleft. Basal
lamina of synaptic cleft containg cholinestarase.

&2. What is the function of synapse?
Main function of synapse is (o transmit the impulses, ie.
aclion polential from one neurcn to another. However,
somea of the synapses inhibit the transmission of impulses.
Thus, synapses ara of two lypes:
i. Excitalory synapse thal transmits the impulses:
Excitatery function
. Inhibitory synapse thal inhibits the transmission of
impulses; Inhibitory function.

83. Explain the synaplic transmission briefly.
When aclion polential reaches the presynaplic axon
terminal, voltage gated calcium channels at the pre-synaplic
membrane gpen and calcium ions enter the terminal, This
causes release of acetylcholine from synaptic vesicles.
Acetylcholine passes through pre-synaplic membrane
and synaptic cleft and binds with receptor prolein present
an postsynaplic membrane, Acetylcholing receptor complex
opens ligand gated sodium channels so that, sodium ions
anler the synapse, i.e. soma, This produces excitatory
postsynaptic potential (EPSP), which in turn causes
development of aclion potential in the initial segment of
axon of postsynaplic neuron.

84, What is excitatory postsynaptic potential (EPSP)?
Excitatory postsynaplic potential is a non-propagated
electrical potential thail develops during the process of
synaplic ransmission,

85. What are the properties of EPSP?

b Non-propagated
ii. Does not cbey all or none law.

When a receplor is stimulated, it gives response by
sending information about the stimuus to CNS, Series
of events occur to carry out this function such as the
development of receplor potential in the receptor cell and
development of acticn potential in ihe sensory nerve.

T4. What is receptor potential or generator potential?
Receplor potential or generator potential is a non-
propagaled transmembrane potential difference that
develops when a receplor is stimulated.

75. Enumerate the properties of receptor potential.
i. Non-propagated.
ii. Does not obey all or none law.

T6. What is law of projection? Give example. What is phan-
tem limb?
When a sensory pathway from receplor 1o cerebral corlex
is stimulated on any particular site along its course, the
sensation caused by stimulus is always fell {referred) at
the location of recaptor, irespective of site stimulaled. This
phenomencn is known as law of projection,
Examples:

i. If somesthalic area in right cerebral cortex, which
receivas sensalion from left hand, is stimulated,
sensatons are fell in left hand and not in head.

ii. Sensation complained by amputated patients in thea
missing limb (phantom limb) is the best example
of law of projection. For example, if a leg has been
amputated, the cut end heals with scar formation. The
cul ends of nerve fibers are merged within the scar.

If the cut ends of sensory fibers are stimulated during
movement of thigh, the patient feels as if the sensation
is onginating from non-existent leg. Sometimes, the
patient feels pain in non- existent limb, This type of
pain is called phantom limb pain,

77. What is synapse?
Synapse & the junchion between two neurons through
which the nerve impulse passes from one neuron 1o anodher
neuren, Il is only a physislogical continualy belwean two
nerve cells and nol the anatomical conlinuation,




86. What is the significance of EPSP?
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EPSP causes development of action patential in the initial
segment of axon of postaynaptic neuron. Actually, EPSP
opens sodium channals in the initial segment of axoen so
that sodium iong enter the axon from ECF resulling in
development of action polential,

Name the types of synaptic inhibition.
i, Pastsynaptic or diract inhibition

ii. Presynaplic or indirect inhibition

iii. Renshaw cell or negative leedback inhibition

v, Feedforward inhibition

v. Reciprocal inhibition.
What is postsynaptic inhibition?
Postsynaptic inhibition is a type of synaplic inhibition that
occurs dua to the release of an inhibitory newrotransmitter
fram presynaptic terminal instead of an excitatory
neuralransmitter substance.

. What is inhibitory postsynaptic potential (IPSP)?

Inhibitory postsynaplic potential (IPSP) is the alectrical
potential in the form of hyperpolarization that develops
during postsynaptic patential, Hyperpolarized state in
synapse inhibits synaptic fransmission.

What Is presynaptic or indirect inhibition?
Prasynaptic or indirect inhibition is a type of synaptic
inhibition that occurs due to faliure of presynaptic axon
terminal 1o release sufficient guantity of excitatory
neuratransmiller substance,

‘What is Renshaw cell or negative feedback inhibition?
Renshaw cell or negative feedback inhibition is a type of
synaplic inhibition that is caused by Renshaw cells in spanal
cord,

Renshaw cell is a type of moler neuron situaled near
alpha molor reuron in anterior gray horm. When alpha molor
neurcn of spinal cord sends motor impulses via anterior
nerve rool finers, some of the impulses reach the Renshaw
cell by passing through collateral fibers, Renshaw cell in tum
sends inhibitory impuises to alpha melor neuron so that, the
discharge from molor neuron is reduced,

What is feedforward inhibition?

Feedforward inhibilion is a type of synaplic inhibition that
occurs in cerebelium, It controls the neurcnal actvity in
carabellum,

What is reciprocal inhibition?

Reciprocal inhibition is the inhibitien of antagonistic muscle
when a group of muscles are activated, It is because of
reciprocal innervation.

What is the significance of synaptic inhibition?
Synaplic inhibition in limits the number of impulses going
1o muscles and enables the muscles o act appropriately.
Thus, the inhibition helps to select exact number of
impulses and te omil or block the excess ones so that,
various movements in the body are performed properly
and accurately.

95. List the properties of synapse.

i. One way conduction: Bell-Magendie law
ii. Synaptic delay
iii. Fatigue
. Summaticn
v. Electrical propery: EPSP or IPSP.

96.
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What is Bell-Magendie law?
According to Bell-Magendie law, the impulses are
transmilled only in one direction in synapse, i.e. from
presynaplic neuran 1o postsynaplic neuron,
What is synaplic delay? And, what is Its cause?
Synaplic delay is a short delay that occurs during the
transmission of impulses through synapse. Il is one of the
causes for reaction time of reflex activity.
Synaplic delay is due to the time taken for:

i. Release of neurotransmatler

ii. Movement of neuratransmitter from axon terminal to

postsynaplic membrane
iii. Action of neurotransmitter 1o open lonic channels in
postsynaptic membrane.,

What is the normal duration of synaptic delay?
Mormal duration of synaptic delay: 0.3 to 0.5 milliseconds,
What is the cause for fatigue in synapse?

Fatigue at synapse is due (o depletion of neurotransmitter
substance acetylchokne,

What are the causes for depletion of acetylcholine dur-
ing fatigue In synapse?
i. Soon after its aclion, acetylcholine is destroyed by
acatylcholinesterase
iil. Due to conlinugus action, new acetylcholine is not
synthesized.

What is summation In synapse?
Summation in a synapse is the fusion or aggregation of
many similar impulses or stimuli. Single impulse cannat
produce any response in the synapse. Bul many impulses
can collectively cause a response,

In other words, it is the fusion of effects or pragressiva
inerease in the excitalory postsynaplic polential in
postsynaplic neunon,

What are the types of summation?
i Temporal summation that coccurs when one presynaptic
terminal is stimulated repealediy
ii. Spatial summation that ccurs when many presynaptic
terminaks are stimulated simullaneously.,

Define neurotransmitter.

Meuwrotransmitter is chembcal substance that acts as a
mediator for ransmission of nerve impulse from ocne
neuron to another neuron through a synapse.

Classify neurotransmitters depending upon their
chemical nature.
Mewctransmitters are classified into three types depending
upon thair chemical nature:
i. Amino acids:
a. GaABA
b. Glycine
c. Glutamate

a. Noradrenaline
b. Adrenaline

. Dopamina

d. Serotonin

&, Histamina,
Others:

a. Nitric oxide
b. Acalylcholine.

fiil.
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105. Classity neurotransmitiers de
tion.
Meurctranemitters are classified into two i
upon thelr function: RS depmndeg
i. Excilatory neurotransmitiars
ii. Inhibitory neurciransmitiers,

106. Mame some excitatery neurclransmilier substances.
i. Acetylchodine
ii. Niiric oxide
i, Histamine
v, Glutamate
v. Aspartate,

107. Name some inhibitory neurotransmitter substances,
i. Gamma-amino butyric acid (GABA)
il, Glycine
iii. Dopaming
iv. Serotonin.
108. Name the neurctransmitters having both excitatory
and inhibitery actions.
i. Noradrenaline
ii. Adrenaline,

109. Define neuromodulator.
MNeuromedulator is a chemical messenger, which maodifies
and regulates the activities thatl take place during the
synaplic transmission. It does nol propagate nerve
impulses like neurotransmitters.

110. What are the functions of neuromodulators?
i. Regulation of synthesis, breakdown of reuplake of
nauromodulators
ii. Excitation or inhibition of membrane receplors by
acting mdependenily or together with neurctransmitter
i, Control of gene expression
iv. Regulation of local blood flow
v. Promotion of synaplic formation
wi. Conirol of glial cell morphology
vii. Regulation of behavior.

111. Classify neuromodulators.
i, Non-apiold neuromodulators
fi. Opigid neuromodulators.

112. Name some non-opicid neuromodulators.,
i. Bradykinin
i, Substance P
fii. Secratin
iv. Cholecystokinin
v. Ghrelin
vi. Gastrin.

113. Name some opioid neuromodulators.
i. Enkephalins
ii. Dynorphins
iii. Endorphins.
114. What are the differences between neurctransmitters
and neuromodulators?
Meurcmodulalors are distinct from neurctransmitiers,
However, bath the terms arg wrongly inlerchanged. Mau-
rotransmitters propagate nerve impulses through synapse,
whereas neuromodulators miodify and regulate the aclivie
ties of synaplc transmission.

Neurpiransmillers are packed in small vesicles in axon
terminals only. Bul neuromodulalors are generally packed
in large synapltic vesicles, which are present in all pars of
neuron hke soma, dendrite, axon and nerve endings, Many

pending upon their func-
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neurons have ane conventional neuratransmitier and one
ar more nauwrcmedulators.

Few peplides like substance P (see above) acl as
neurciransmitters and neuromedulators.

What is cotransmission? )
Cotransmission is the release of many neurotransmitters
from a single nerve terminal.

What are cotransmitters? Give examples.
Cotransmifters are the neurotransmilter substances that
are released in addition to primary transmilter at the nerve
endings.
Examples:

I, Calcitonin

ii. Dapamina

iii, Dynorphin

iv. GABA

v. Glutamate,

Define reflex activity.
Reflex aclivity is the involuntary response to a stimulus.

What is reflex arc? Enumerate its components (parts).
Reflex arc Is the analomical neural pathway for 2 reflex
achon.
It hag five components:

i. Recaplor

ii. Afferent or sensory nene

fii. Center

iv. Efferent or motor nerve

v. Effector argan.

What are the methods of classification of reflexes?
Reflexes are classified by five different melhods:
i. Depending upon whather inborn or acquired
ii. Depending upon the situation of cenler
fil. Depending upon the purpose or functional significance
iv. Depending upon number of synapses
v. Depending upon whether somatic or visceral raflexes
vi. Deapending upon clinical basis.
Classify the reflexes depending upon whether inbarn
or acquired. Give examples.

i. Inborn or unconditioned reflexes: Matural reflexes
which are present at the time of birth. Such reflexes do
nol raquire previous learming or iraining or conditioning.
Example: Secretion of saliva when any object is kept
in mouth.

il. Acquired or conditioned reflexes: Reflexes that are
developed after training ar condilioning.

Example: Secretion of saliva by the sight, smeall, thaught
or hearing of a known edible substanca.

Classify the reflexes depending upon the situation of
center (anatomical classification).

i. Cerebaliar reflexes

li. Cortical reflexes

iii. Midbrain reflexes

iv. Bulbar or medullary reflexes

v. Spinal reflexes.

Classify the reflexes depending upon the purpose or
functional significance (physiological classification).
i. Protective or flexor reflexes or withdrawal raflexes:
These are the reflexes which protect the body from
nociceptive stimul.
il. Antigravity or extensor reflexes: These are the reflexes
that protect the body against gravitational force,



123. Classify the reflexes depending upon number of syn-
apses.

i. Monosynaptic reflexes (stretch reflexes)

ii. Polysynaplic reflexas,

124. Classify the reflaxes depending upon whether somatic
or visceral reflexes.,

i. Somatic reflexes: Reflexes, for which the reflex arc is
formed by somatic nerve fibers. Such reflexes involve
participation of skeletal muscies,

. Misceral or autonomic reflexes: Reflexes, for which at
least a panl of reflex arc is formed by avlonomic nerve
fibers. These reflexes involve participation of smoath
musche or cardiac muscle.

125. Classify the reflexes depending upon clinical basis.

I Superficial reflexes: Reflexes, which are elicited from
the surface of the body. These reflexes are elicited
from:

a. Cornea or conjunctiva of eye ball
b. Mucous membrane (muecous membrane reflexes)
c. Skin (cutaneous reflexes).

ii. Deep reflexes or tendon reflexes: Reflexes elicited
from deeper struciures beneath skin like tendon
Visceral reflexes: Reflexes arising from pupil and
visceral ergans
. Pathological reflexes: Reflexes elicited only in

patholegical conditions.

126. Briefly describe superficial reflexes, which are elicited

from eyes and mucous membrane.

i. Corneal reflex: Closing of eyelids while louching

cornea by a cotton wisp,

. Conjunctival reflex: Closing of eyelids while touching

conjuncliva by a cotton wisp.

Maszal reflex o sneezing reflex: Sneezing when nasal

mucosa is stimulaled by a collen wisp.

iv. Pharyngeal reflex or gag reflex; Elevation of soft palate
and retching while touching roof of mouth, back of
tongue, wula, tonsils and back of pharynx by a collen
wisp,

127. Briefly describe superficial reflexes, which are elicited

from skin (cutaneous reflexes).

i. Scapular reflex: Contraction of scapular muscles and
drawing in of both scapulae due to stimulation of skin
at interscapular space.

. Upper abdominal reflex: Contraction of abdominal

muscle and movement of umbilicus towards site of

stimulug, when skin over abdominal wall is stimulated
below the costal margin,

Middle abdominal reflex: Contraction of abdominal

muscle and movement of umbilicus towards site of

stimulus, when skin over abdominal wall is stimulated
near umbilicus.

iv. Lower abdominal reflex: Contraction of abdominal
muscle and movement of umbllicus towards site of
stimulus, when skin over abdominal wall is stimulated
at umbilical and iliac lavel.

v. Cremasteric reflex; Contraction of ipsilateral

cfemastents muscle and upward movement af testicle

while stroking the skin at upper and inner aspect of
thigh.

Gluteal reflex: Contraction of gluteal muscle due to

stoking skin over the muscla,

Plantar reflex: Plantar fiexion and adduction of loes

while siroking the sole from heal towards litile toe by

a blunt instrumenl.
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vill. Bulbocavernous reflex: Conlraction of bulbocavermous
muscle due lo siroking dorsum of glans penis.
ix. Anal reflex: Contraclion of anal sphincter due to
siroking the skin over perianal region.

128. Briefly describe deep reflexes (tendon reflexas).

i, Jaw jerk: Closure of moulh by tapping the middle of

chin with slightly opened mouth.

il Biceps jerk: Contraction of biceps muscle and shight
flexion al elbow by lapping biceps lendon.
Triceps jerk: Contraction of iriceps muscle and shght
extension of forearm by tapping triceps tendon.
iv. Supinalor jerk or brachioradialis reflex: Supination and
slight flexon of forearm by taping tendon of the muscle
over distal end (styloid process) of radius,
Knaa jerk or patellar tendon reflex: Contraction of
guadrceps muscle and extension of leg by taping tha
patellar tendan.
vi. Ankle jerk or Achilles tendon reflex: Plantar flexion of

food by tapping the Achilles tendan.

129, Classify visceral reflexes,
i. Pupillary reflexes
ii. Oculocardiac reflex: Decrease inhearl rate by pressure
appled over eyeball
i, Carolid sinus reflex,

130. What Is oculocardiac reflex?
Oculocardiac reflex is the reflax in which heart rate
decreases by applying pressure over eyaball.

131. What are the pathological reflexes?
i. Babinski reflex
il Clonus
iii. Pendular movements.

132, What is Babinski reflex or Babinski sign?
Babinski reflex is the extension of greal toe and fanning
{abduction) of other Woes caused by siroking the sola
from heal towards litfle toe by a blunt instrument. It is the
abnormal plantar reflex.

133. What are the conditions when Babinski sign appears?
i. Upper molar neuron lasian
ii. Deep sleep
iii. Infants up lo 2 years.,

134. What is clonus? When does it occur? What are the

common types of clonus?
Clonus iz a sernes of rapid and repeated involuntary jerky
movements, which occur while aliciting a deep reflex. It
oocurs in upper motor meuron lesion, multiple sclerosis,
Huntington disease, meningitis, cerebral patsy and siroke,
Commaon types of clonus:

i, Ankbe clonus

ii. Patallar elonus.

135. What are pendular movements? When do the pendular
movements occur?
Pendular mavements are skow ascillatory movements that
are developed which eliciting a tendon reflex. it occurs
during cerebellar lasion.

136. Mention the properties of reflaxes.
i. One way conduction

ii. Reaction timea

iii. Summation

iv. Declusion

¥, Subliminal fringe

vi. Recruitment

vii. Afer discharge

W,
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viii. Rebound phenomenon
ix. Faligua.

137. What is reaction time?
Reaction tima is the time inferval between application of
stimulus and (he onset of refiex,

138. What are the types of summation in reflex activity?

1. Spatial summation: When two afferent nerve fibers
supplying a muscle are stimulated separately with
subliminal stimuli, ihare 5 no response. Bul the muscle
contracis when both nerve flibers are stimulated
tegether with same strength of stimulus, the muscle
contracis. This is called spatial summation.

. Temporal summation: Whan one nene is stimulated
repaatedly with subliminal stimuli, these stimuli are
summed up to give response in the muscle. This is
called temporal surnmation.

139. What is occlusion?
Ocelusion is 8 phenomenon in reflex aclivity during which,
the tension developed in a muscle by simullaneous
stimulation of two nerves of the muscle is less than the
sum of tension developed by stimulation of lhese nerves
separately.

It is demonstraled in a muscle which is innervated by
two motor nerves called A and B.

For exampie, if nerve Als stimulated alone, the arbitrary
unit of tension developed is 9. If nerve B is stimulated
the tension developed is 9 units. So, the sum of tension
developed when nerves Aand B are separately stimulated
=8 + 9= 18 units. Bul when, both A and B are stimulated
together, the teasion produced is (A+B) = 12 units only.

This phenomenon is the occlusion and it is due to the
overapping of the nerve fibers during the distribution.

140, What is subliminal fringe?
Subliminal fringe is another phenomenon in reflex aclivity
during which, the tension developed in the muscle by
simultaneous stimulation of two nerves is greater than
the sum of tension developed by the stimulation of these
nerves separalely.

It 1z demonstrated in a muscle which is innervated by
two mator nerves called A and B.

For example, if nerve A or B is stimulated alone, the
arbitrary unit of lengion developed by muscle = 3 unils.
5o, the sum of tension developed if nerves A and B are
slimulated separately is 3+3 = B unils. Bul, when bolh the
nerves are sttmulated tegether, the tension developed = (&
+B) = 12 units. So, the lension here is greater than the sum
of tension produced if A and B are separalely stimulated,

This phenomenon is called subliminal fringe and it is
due to effect of spatal summalion.

141, What is recruitment?
Recruitmen! is defined as the successive aclivation of
additanal maoler unils with progressive increase In force of
muscular contraction. It s similar to the effect of temporal
summalicn.

142. What is after discharge?

Afler discharge is the persisience or conmtinuation of
response for some time even after cessation of stimulus,
When a reflex action is elicilted continuously for some
time, and then the stimulation is stopped, the reflex activity
{coniraction} may conlinue for some lime even after the
stoppage of stimulus.

This is because of intefmuncial newrons, which continue
o transmil afferent impulses evan aller stoppage of
slirmulus,
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143, What is rebound phenomenon?

144,

145

146,

147.

148.

149

150,

Rebound phenomenon is a phenomanon, during which
a sudden removal of inhibition to a reflex aclivity resulls
in great increasea in force of the action than it was belore
inhibition.

Reflex activities can be forcefully inhibited for some
time. Bul, when the inhibition is suddenly removed,
the reflex activitly becomes more forceful than before
inhibition.

Which Is the first seat of fatigue in reflex arc?
Center or the synapse of the reflex arc is the first seat of
fatigue.

What is reciprocal inhibition?
Reciprocal inhibition is the inhibition of one group of
muscles when the opposite group of muscles are excited
while eliciling a reflex activily.
For example, when a flexor reflex is elicited, the agonist
muscles {muscles causing maverment) i.e. flexor muscles
are excited (contracled) and the antagonist muscles
{muscles opposing movement) i.e. extensor muscles are
inhibited (relaxed).

Reciprocal inhibition occurs bacause of reciprocal
Imnervation,

What is reciprecal innervation?

Reciprocal innervation is a lype of innenvation of muscles,
by which contraction of a group of muscles is accompanied
by relaxation of their amlagenistic muscles.

What is Sherrington law of reciprocal innervation?
According 1o this law, the reciprocal inhibition is due
to segmental arrangement of afferent and efferent
connections in the spinal cord, Afferent nerve fibers, which
evoke lexor reflex in a limb, have conneclions wilh motor
neurons supplying Mexors and the motor neurons supplying
the extensors of same side, Afferent nerve exciles the
molor neurons, which supply the flexors.

Simultaneously, it also inhibits the motor neurons
supplying extensors through an interneurcn. Accordingly.
the flexor muscles contract and extensor muscles relax
resuitireg in flexion of the limb.

What is crossed extensor reflex? What is the cause
for it?
Crozsed extensor reflex is a withdrawal reflex in which the
flexors of withdrawing limb are excited (contracted) and
exlensors are inhibiled (relaxed) while the opposile occurs
in the olher limb.

It is due to reciprocal innenvation,

What are the effects of upper and lower motor neuron
lesion on reflexes?
During upper moter neurcn lesion:

i. All the supericial reflexes are lost

ii. Deep reflaxes are exaggerated

ili, Babingski's sign is posilive.
During lower motor neuron lesion:

Al superficial and deep reflexes are lost,

What are the segments of spinal cord?
Spinal cord is made up of 31 segments viz.
Cervical segments =8

Thoracic segmants =12 °

Lumbar segments =5

Sacral segments =5

Coccygeal segment =1
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What are the neural substances of spinal cord?
Spinal cord has wo types of neural substances:
i. Inner gray rmatler: Consists of nerve cell bodies,
dendrites and pars of axons,
il. Outer white matter: Consists of myelinated and
nonmyelinated nerve fibers,

152, What are the parts of gray matter?
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Gray matter is "H’ shaped structure with a canal in the
center called spinal canal. Each lateral half of gray matter
is divided inlo veniral (anterior) gray horn and dorsal
(postarior) gray horm.

In thoracic segments and first bvo lumbar segments, the
gray matber has lateral homs. Pan of gray matter anterior to
spanal canal is called anlerior gray commissure and the pan
of gray matter posterior o central canal is called posterior
Gray COMMISSUng,

What are the neurons présent in gray horns of Spinal
cord?
Anterior gray horm: Motor neurans.
Posterior gray horn; Sensory neurons,
Lateral gray hom: Intermediclateral horn cells, which give
rise lo sympathetic preganglionic fibers,
:;Iamaihe types of neurons present in the anterior gray
orn.
i, Alpha motor neurcns
ii. Gamma motor Nerons
iil, Renshaw cells.

Name the types of neurons present in the posterior
gray harn,
i. Marginal cells
ii. Substantia gelatinosa of Rolando
iii. Chief sensory cells
iv. Clarke's column of cells.

What are the white columns of spinal cord?

i. Anterigr white column; Between the anterior median
fissure on one side and antarior nerve rool and anledior
gray horn on the olher side.

. Lateral white column: Betwean the antericr nerve root
and anterior gray horn on ane side and postenior nerve
rool and posterior gray horn on the othar Side.
Posterior gray column: In belween posterior nenve
reot and posteror gray horn on one side and postarnior
median septum on lhe other side.

157. Briefly classify tracts of spinal cord.

i. Short tracts: Connecling different parts of spinal cord
itsedl,
Short tracts are of two types:
a. Associalion or intrinsic tracts which connect the
adjacent segments of spinal cord on the same side
b. Commissural tracts, which connect the opposite
halves in the same segment of spinal cord.
i. Lorg tracts or projection tracts connecting spinal cord
wilh other parts of central nervous syslam.,
Long tracts are of two types:
a. Ascending tracts which carry sensory impulses frofm
spinal cord to brain
b. Descending iracls, which carry motor impulses from
brain to the spinal cord,

158. Enumerate the ascending tracts in spinal card.

i. Anterior while funiculus:

a. Anterior spinothalamic tract.
i, Lateral white funiculus:

a. Lateral spinothalamic tract
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b. Ventral spinocerabeilar tract

¢. Dorsal spinccarabeliar fract

d. Spinclectal Iract

a. Fasciculus dorsolateralis

1. Spinoreticular tract

g. Spino-olivany tract

h. Spinovestibular tract

Posterior while funiculus:

a. Fasciculus gracilis or tract of Goll
b. Fasciculus cuneatus or Tract of Burdach
c. Comma tract of Schultze.

Mame the type of fibers forming ascending tracts of
spinal cord.

All azcending tracts of spinal cord except posterior column
tracts are formed by the fibers of second order neurons
[crossed fibers) except posterior column lracts. Posterior
column fracts are formed by the fibers of first order neurons
(uncrossed fibers).

What are the functions of spinothalamic tracts?
Anterior spinathalamic tract: Carries impulses of crude
touch (protopathic) sensation.

Lateral spinothatamic tracl: Carries impulses of pain
and temperature sensations.

What is the function of spinocerebellar tracts?

entral and dorsal spinocerebellar tracts cammy impulses
subconscious kinasthelic sensation o cerabellum.

What are non-sensory impulses?

Impulses of subconscious kinesthatic sensation are called
NON-SEnsory impulses.

What is the function of spinotectal tract?
Spinotectal tract is concerned with spinavisual reflex.

What is the function of fasciculus dorsolateralis?
Fasciculus dorsolateralis carries impulses of pain and
temperalture sensations.

What is the function of spinoreticular tract?

Fibers of spinoreticular tract are the componenis of
ascending reficular activaling system and are concerned
wilh conscicusness and awarenass.

‘What Is the function of spino-olivary tract?
Spino-olivary tract is concerned wilh proprioception.
What is the function of spinovestibular tract?
Spinovestibular tract is concermed wilh proprioception.

‘What are the functions of posterior column tracts?
Posterior column tracts carry the impulses of:

i. Fine louch or apicratic lactile sensalion

ii. Taclile lecalization

iii. Taclile discrimination

. Sensation of vibration

w. Conscious kinesthetic sensation

vi. Sterecgnosis.

What are the functions of comma tract of Schultze?
This tract establishes intersegmental communications and
farms shor reflex are.

Classify the descending tracts of spinal cord.
i. Pyramidal tracls
il. Extrapyramidal tracts.

Why the pyramid tracts are called so¥

Because pyramidal tracis give the appearance of a pyramid
on the upper part of anterior surface of meduila cblongata
while running frem cerebral cortex lowarnds spinal cord,

fil.
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Mame the pyramidal tracts,
i. Anterior corticospinal Iract
ii. Lateral corticospinal tract.

173. Mention the origin of fibers of pyramidal tracts.

i. Primary molor area of frontal lobe of cerebral cortex
il. Premotor area of frontal lobe
iii. Supplementary maotos area of frontal lobe

iv. Somatosensory areas of parieial lobe.

Among the fibers of pyramidal tract:

30%: arise from primary molor area and supplemeniary
motar anga,

30% anse from premotor area.

A40% arise from somatosensony areas.

174. Briefly describe the course of pyramidal tracts.

i. After taking ongin from cerebral cortex, fibers of
pyramidal tracts descend down through corona radiata,
internal capsule, midbrain and pons and enter medulla

il., While running down through upper parl of anterior
surface of medulla, lthese fibers give the appearance
of a pyramid

jii. Al lower border of medulla, 80% of fibers from
each side cross lo opposile side forming pyramidal
decussation or molor decussation. After crossing,
these fibers descend through the lateral white column
of spinal cord as |ateral corticospinal ract

v, Remaining 20% fibers descend down in the same
side through the anterior white column as anterior
corticospinal fract.

175. What is pyramidal or motor decussation?

176.

177.

178.

174,

180.

Pyramidal or molor decussation is the crossing of B0% of
pyramidal tract fibers of both sides to opposite side at lower
barder af medulla.

What are the functions of pyramidal tracts?

Pyraridal fracls are concarned with voluntany movements
of the body and are responsible for fine and skilled
movamenls.

What are the effects of lesion of pyramidal tracts?
Lesion in pyramidal tracts is called upper molor neuron
lesion. It causes:

i. Loss of veluntary movements

ii. Increase in muscle tone leading lo spaslic paralysis

of muscles

ii. Loss of all the superficial reflexes

. Exaggeration of deep refllexes

v. Babinski's sign.

Hame the extrapyramidal tracts.
i. Medial longiudinal fasciculus
ii. Anterior vestibulospinal tract
iil. Lateral vestibulespinal ract
iv. Reticulospinal iract
v. Teclospinal tract
vi. Rubrospinal tract
vil. Clivospinal tract,

What are the functions of medial longitudinal fascicu-
lus?

Medial lengitudinal fasciculus helps in the coordination of
reflex ocular movements and the integration of ocular and
neck Movemens,

What is the functlon of vestibulospinal tracts?
Veshbulospingl tracls are concerned with adjustment
of pesition of head and body during angular and linear
accelaralion.

181.
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What are the functions of reticulospinal tract?
Reticulespinal tract is concemnmed with control af mevemens,
maintenance of muscle lone, raspiralion and controd of
diameter of blood vessels.

What is the function of rubrospinal tracts?
Rubrospinal tract exhibits facilitatory influence on flexor
musehs tone.

What are the effects of complete transection of spinal
cord?
Complete transection of spinal cord causes immediale loss
of sensation and voluntary movements below the level of
lesion.
Effects occur in three stages:

i. Stage of spinal shock

il. Stage of reflex activily

iil. Stage of reflex failure.

What is paraplegia in flexion?

Dwring the stage of reflex activity after complebe transec-
tion of spinal cord, the tone returns to flexor muscles first.
And the limks in this condition tend to adepl a position of
slight flexion. This type of paralysis is known as paraplegia
im Mlexion.

What are the effects of incomplete transection of spi-
nal cord?

Effects of incomplete transaction of spinal cord are similar
to the effects of complete transeclion excep! thal, dunng
the stage of reflex activity, the tone returns 1o axtensor
muscles firsl

What is paraplegia in extension?

During the stage of reflex aclivily afler incompléte
transeclion of spinal cord, the lone relurns to extensor
muscles first. The limbs in this condilion tend to adopt a
position of slight extension. This is called paraplegia in
exlension.

What is hemisection of spinal cord?
Hemisection is the injury 1o one lateral half of spinal cord.

What is Brown-5Séquard syndrome?
Brown—-Séquard syndrome refers 1o signs and symploms,
which cccur after hemisection of spinal cord.

What are the effects of hemisection of spinal cord en
the same side of the body below the lesion?
Sensaliens carried by uncrossed fibers of posterior column
racts namely, fine touch sensation, tactile localization,
taclile discrimination, sensalion of vibralion, conscious
kinesthetic sensation and stereognosis are lost,

Sensalions carmed by crossed spinothalamic tracts
such as erude touch, pain and temperalure sensations are
nol affecled. Mator changes resemble the efiects of upper
motar lesion.

What are the effects of hemisection of spinal cord en
the opposite side of the body below the lesion?
Sensaticns carried by crossed spinoihalamic tracts such
as crude touch, pain and temperature sensations are losi.

Sensalions carried by uncrossed fibers of posterior
column tracts namely, fine touch sensation, tactile
localization, tactile discrimination, sensation of vibration,
conscious kinesthelic sensation and sterecgnosis are not
affected.

Mator funclions are nol affectad. If affected, it would
be mild and the eflects resemble the effects of uppar mator
lasian.



181, What are the effects of hemisection of spinal cord on

the same side of the body at the level of the lesion?
Thiare i complele anesthesia, ie. all the sensalions are
lpst, Molor changes resemble the effects of lower motor
lesion.

What are the effects of hemisection of spinal cord on
the cpposite side of the body at the level of the lesion?
Sensations carmed by crossed spinothalamic tracts such
as crude touch, pain and lemperature sensations are lost,

Sensations carried by uncrossed fibers of posterior
column tracts namely, fine touch sensation, taclile
localization, tactile discrimination, sensation of vibration,
conscious kinesthelic sensalion and stereo- gnosis are
nol affected.

Mator functions are not affected, If affected, it would
::N! mild and the effects resemble the effects of lower motor
esion,

What is syringomyelia? What is its cause?

Syringomyelia is a disease of spinal cord characterized
by the presence of fluid filled cavities in the spinal cord. It
occurs due 1o avergrowth of neruoghial cells in spinal cord
accompanied by cavily formation and accumulation of fluid.

What are the features of syringomyelia?

Charactenstic featuras of syringomyelia are the loss of
pain and temperature sensaticns and muscular weakness,
The severity of the effects depends upon the extent of the
disease in the spinal cord.

. What iz tabes dorsalis? What is its cause?
Tabes dorsalis is a disease of spinal cord, It occurs due to
degeneration of dorsal nerve roots, Degeneration of dorsal
nerve roals is comman in syphilis.

. What Iz the feature of tabes dorsalis?

Characteristic feature of tabes dorsalis is the slow
prograssive nervous disorder affecting the molor and
sensory functions of spinal cord.

What is the multiple scierosis? What are its causes?
Muiltiple sclerosis (MS) is a chronic and progressive
inflammatory disease characterized by demyelination in
brain and spinal cord. It eccurs due to combination and
interaction of environmental factors (chemicals, bactaria
and virug) and genetic factors.

. What iz spinal disk. What is disk prolapse?

Spinal disk or intervertebral is the canilaginous structure
of vertabral column that separates each vertebra, It is
made up of a teugh outer fibrous layer and a soft inner
parl. Inner part acls as & shock absorber and cushions
the vertebrae while moving. A small gap in between the
adjpcent vertebrae allows nerve rocts o enter or leave the
spinal cord,

Disk prolapse is the rupture of spinal disk, During disk
prolapse, the saft inner matenal bulges out through a weak
area in the hard, outer layer. The bulged disk material may
irritate or compress or damage the nerve root that passes
through the gap between the vertebras. Severity of the
condition depends upon the degree of bulging.

198, Classily sensations.

i. Somatic sensalions:
a. Epicretic or light sensations
b. Protopathic or crude sensations
c. Deep sensalions.
ii. Special sensations;
a. Visual sensation
b. Auditory sensation

€. Gustatory or laste sensation
d. Olfactory sensation or sensation of smell.

. Mame the eplcretic sensations.

i. Fine towch or tactile sensation
ii. Tactile localization
jii. Tactile discrimination
iv. Temperature sensalion with finer range between 25°C
and 40°C.,

. Name the protopathic sensations,

i. Pressura sensalion
ii. Pain sensation
iii. Temperature sensation with wider range below 25°C
and abovwe 40°C,
Name the deep sensations.
i. Sensation of vibration of pallesihesia
fi. Kinesthelic sensation or kinesthesia
iii. Visceral pain sensalion,

. How are the sensations from the face transmitted to

the brain?
Through the ophthalmic, maxillary and mandibular divi-
sions of trigeminal nerve.
What s somatesensory system?
Somatosensory system is ihe sensory system involving the
patlhways, which comvey the information from the sensory
receptors present in skin, skeletal muscles and joints.
MName the components of somotosensory pathways.
I. Recaptor

ii. Firsl order neurons

iil. Second order newrens

iv. Third order neurons in some cases

v. Centear in the brain,

. What iz lemnigcus or fillet? What are the types of lem-

niscus?
Lemniscus or fillet is the prominent bundle of sensory
nerves in brain,
Lemniscus is of four lypes:
i. Spinal lemniscus : Formed by spinothalamic tracts in
medulla
ii. Lateral lemniscus : Formed by fibers carrying sensation
of hearing from cochlear nuclei to inferar colliculus
and medial geniculate body
Iil. Medial lemniscus : Farmed by fibers lrom nucleus
cunealus and nucleus gracilis
v, Trigeminal lemniscus | Formed by fibers from sensory
nuclei of trigeminal nerve which carry sensations from
head, neck, face, mouth, eyeballs and ears.

207, Define the following.

i. Anesthesia: Loss of all sensalions
ii. Hyperesthesia: Increased sensitivity o sensory stimuli
iii. Hypoesthesia: Reduction in the sensitivity to sensory
stirmuli
v, Hemianesthesia: Loss of all sensations in one side of
the body
v, Paresthesia: Abnormal sensations such as tingling,
burning, prickling, and numbness
vi. Hamiparesthesia: Abnormal sensations in one side of
the body
vii. Dissociated anesthesia; Loss of some sensations
while other sensations are intact
vill, Ganaral anasthesia: Loss of all sensations with loss of
consciousness produced by anesthetic drugs
ix. Local anesthesia: Loss of sensations in a restricted
area of the body withoul loss of consciousness
produced by local anesthetic drugs
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x. Spinal anesthesia: Loss of sensations in lower part
of body without less of consciousness produced by
anesihalic drugs into subarachnoid space, usually in
lumbar region

%i. Tactile anesthesia: Loss of taclile sensation

xii. Tactle hyperesinesia: Increased sensitivity for tactile
sensation

xiil. Analgesia: Loss of pain sensalion
xiv. Hyperalgesia: Increased sensitvity 10 pain stimulus
xv. Paralgesia: Disordered sensitivity to pain stimulus
such a8 excess sensitivity or loss of pain sensitivity
xvi, Thermanesthesia: Loss of temperalure sensation
wvii, Pallanesthesia; Loss of vibralory sensation
xvill, Aslereognosis: Loss of ability 1o recognize known
object with closed eyes due 1o loss of culaneous
sansalions
xix. llusion: Mental depression due o misinterpretation of
a sensory stimulus

wx. Hallucination: Feeling of a sensation without any

stimulus,

208. What are the types of motor activities of the body?
Maotor activities are of two types:

i. Activities of skeletal muscles: Voluntary funclions
invalving posture and movement, Controlled by
somatometor syslem

i, Activities of smooth muscles cardiac muscles and
other tissues: Involuntary functions invalving funclions
of various visceral organs. Conlrolled by visceral or
autonomic nervous syslem.

209. What are the types of activities of skeletal muscles?
Activities of skeleial muscles are of two types:
i. Execution of smooth, precise and accurale voluntary
movemenis
i, Coordination of movemenls responsible for skilled
activities
iii. Coordination of movements responsible for
maintenance of posiure and equilibrium,.

210. Where are the motor neurons situated?
Brain : in nuciel of many cranial nerves. These nuclei are
situated in brainstem.
Spinal cord | In anterior gray horm of spinal cord,

211. What is the role of motor neurons of cranial nerve nu-
clei?
Molor neurons of cranial erve auclel siluated in brain-stem
send molor impulses to muscles of neck and upper par of
trunk via cranial nerves,

212. What are the spinal motor neurons and what are their
role?
Two types of motor neurons in spinal cord:

i. Alpha motor neurcns: Innervate extralusal fibers of
skeletal muscles and are responsible for contraction
of muscles in upper imbs, trunk and lower part of the
body.

ii. Gamma motor neurons: lnnervate intrafusal fibers of
sheletal muscles and are responsible for mainlenance
of musche lone,

213. What is final common pathway of moter system?
Alpha moter neurons in spinal cord or cranial nerve nuclei
are called final commaon patirway” of mator system because
the mator impuises from different pans of nervous system
reach the muscles anly through them.

214. What is lateral motor system? Name its compongnts.
Lateral motor system is the part of moter system formed
by motor nerve fibers, which terminate on molor neurons
situated in lateral part of ventral gray horm in spinal cord
and also on the corresponding molar neurans of cranial
nerve nuclel In brainstem.

It includes:
i. Lateral corticospinal tract
ii. Rubrospinal tract
iil. Pari of corticobulbar tract.

215. What are the functions of lateral motor system?
i. Lateral corticospinal tract: Activates the muscles in
distal portions of imbs and skilled voluniary movemenis
ii. Rubrospinal tract: Faciitates tone of flexor muscles
fit. Coricobulbar tracts: Concerned with the movements
of expression in lower part of face and movements of
tongue.

216. What is medial motor system? Name its components.
Medial motor system is the part of motor system formed
by motor nerve fibers, which terminate on moter neurons
giluated in the medial part of ventral gray horn of spinal
cord and on corresponding motor neurons of cranial nerve
nuckei in brainstem.

It includes:
i. Anterior coricospinal tract
ii. Part of corticobulbar tracts not belonging to lateral
motor system
iii. Lateral and medial vestibular tracls
iv. Reticulospinal tract
v, Tectespinal tract,

217. What are the functions of medial motor system?

i. Maintanance of posture and equilibrium, chewing
movemenis and eyebrow movemenls

il. Movements of head in response (o visual and auditory
stimili,

218. What are upper motor neurens? Name them,
Meurans in the higher center of brain, which control the
lower motor neurcns are called upper mator neurons.
Upper motor neurons are:
i. Molor neurans in cerebral corfex
i, Neurons in basal ganglia and brainstem
iif. Meurons in cerebelium.

219. What are the lower motor neurons? Name them,
Lower neurons are the motor neurons of the cranial nerve
nuclel situated in brainstem and anterior horms cells in the
spinal cord which innervale the skeletal muscles directly.
These neurons constitute the *Final common pathway™ of
motor system, The lower motor neurons are newrons of
nucled of 11, IV, W W WL X, X, X1 and X1 cranial nerve and
alpha molor neurons in anterior gray homs of spinal cord.

220. What are the effects of upper motor neurcon lesion?
i. Hyperonia
ii, Spastic paralysis of muscles without wastage
iii, Loss of superficial reflex
iv. Appearance of Babinski's sign
v. Exaggeration of deep raflexes
vi. Clonus,
221. What are the effects of lower moter neuron lesion?
i. Hypotenia
ii. Flaceid paralysis with wastage of muscles
iii. Loss of all reflexes.



222, Define paralysis? What are the causes for paralysis?
Paralysis is defined as complete loss of strength and
functions of muscle group or a limb.

Causes for paralysis:
i. Trauma
fi. Tunmor
iii. Stroke
iw. Cerebral palsy
v. Multiple sclerosig
vi. Newrcdegeneralive diseases

223. Define different types of paralysis?
i. Monoplegia: Paralysis of one limb
ii. Diplegia: Paralysis of both upper limbs or both lower
limbs
iii, Hemiplegia: Paralysis of upper imb and lower imb on
one side of the body
iv. Paraplegia: Paralysis of lower half of the body
v. Quadriplegia: Paralysis of all four imbs.

224. Define pain.
Pain is defined as an unpleasant and emolional experience
associated with or without actual lissue damage.

225. What are the different methods to classify pain?
i. Depanding upon duration
a. Acute pain: Sudden sharp and inlensa (severa) pain
of shon duration
b. Chronic pain: Intermittent ar continuous pain with
different intensities.
ii. Pathophysiological classification

a. Nociceptive pain: Produced dua lo aclivation of
nociceptors during tissue injury.

Twe types of nociceplive pain: Somatic pain
and visceral pain,

b. Neuropathic pain: Oceurs due lo dysfunclion
of damage, compression or disease of nervous
structures.

Analomical classification

Classified on the basis of lacation of body or affected

lissue such as headache, neck pain, back pain,

slomach pain, muscle pain ele.
iv. Classification depending upen components
a. Fast pain; First sensation whenever a pain stimulus
is applied. Experienced as bright, sharp and
localized pain sensation
b. Slow pain: Sensation felt after fast pain. Experienced
as dull, diffused and unpleasant pain.

What iz the cause for somatic pain?

Stimulation of pain receptors located on skin, mucous

membrane and deeper tissues such as bones, muscles,

ligaments, tendons, joints and conneclivi lissue,

What are the causes for visceral pain?
Stimulation of pain receptors due to:

i, Ischemia

ii. Chemical subslances

iii. Spasm of muscles in hollow organs

iv, Over distention of hollow organs.
What is referred pain? Which types of pain are referred?
Referred pain is the pain that is perceived at a sile adjacent
to or away from the site of arigin Deep pain and somea
visceral pain are referred o other areas. Supericial pain
is not referred.
Give axamples of referred pain.

i. Cardiac pain referred to inner part of left arm and

shoulder
ii. Pain in ovary referred to umbilicus

ii
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iii. Pain in testis referred 1o abdomen

iv. Pain in diaphragm referred to right shoulder

v. Pain in galibladder referred Lo epigastric region

vi. Renal pain referred to loin.
What is dermatomal rule?
According to dermatomal rule, pain is referred to a structure
which is developed from the same dermatome from which
the pain producing structure Is developed.
Name the nerve fibers transmitting paln sensation,
Fast pain: Transmilted by type A della afferent fibers
Slow pain: Transmilled by type C fibers.
Name the neurotransmitter involved in pain sensation.
Type AS della fibers secrete glulamate
Type C fibers secréle substance P

What is analgesia system?
Analgesia system is the pain contral system of central
neEnaus systam,

What are the pain conirol systems in brain and spinal
cord?
Brain: In gray matter surrounding agueduct of Sylvius and
raphe magnus nuchel in pons.
Spinal cord: In posterior gray horn which iz considered as
gateway for pain impulses.
Name the neurotransmitbers released by the fibers of
analgesic pathway.
. Serclonin
il. Opiate substances viz. enkephalin, dynorphin and
endorphin.
What is gate theory of pain?
According gate theory, pain stimuli transmited by afferent
pain fibers are blocked by gate mechanism located at the
posterior gray horn of spinal cord. If the gale is opaned,
pain is felt, If the gate is closed, pain is suppressed.
Mame important centers or nuclei presént in medulla
oblongata.
i. Respiralory cenlers
ii. Vasomotor center
iil. Deglutition center
v. Vomiting center
v. Supenor and infenor salivatory nuclei
vi. Muclei of 12th, 11th, 8th and 5th cranial nerves
wil. Vestibular nuclei.
What are the important structures present in pons?
i. Pyramidal tract fibers
ii. Medial lamniscus
iii. Muclei of &th, Tth and Sth cranial nerves
. Pneumotaxic and apneustic centers for regulation of
respiration
w. Veslibular nuclei.
What are the important structures present in midbrain?
i. Tectum, which includes supenor colliculus and inferior
colliculus.
ii, Cerebral peduncles which include basis pedunculus,
substantia nigra, tegmenium which includes red
nucleus,

What is red nucleus? What are its parts?
Red nucleus is a large oval or round mass of gray matter
extending between superior colliculus and hypothalamus,
Parts of red nucieus
i. Mucleus magnoceliularis which is lormed by large cells
il. Mucleus parvocellularis, which is formed by smaller
celis.
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241. What are the functions of red nucleus?
i. Control of muscle tone
ii. Control of complex muscular movemenis
iii, Contrel of fighting reflexes
v. Control of eyeball movements
v. Contral of skilled movements,

242, What is thalamus?
Thalamus is a large ovoid mass of gray malter, situated
bilaterally in diencephalon.
243%. Name the different anatomical groups of thalamic nu-
clei.
i, Midline nuclel
ii. Infralaminar nuchei
i, Medial mass nuclel
a. Anterior nucleus
b. Dorsomedial nucleus
iv. Lateral mass nuclei
a. Darsal group of laleral mass
1. Dorsolateral nucleus
2. Posterolateral nuclaus
b. Vantral group of lateral mass
1. Veniral anterior nuclaus
2. Veniral lateral nucleus
3. Veniral posterior nuclaus
v. Posterior group nuchai
a. Pulvinar
b. Metathalamus
1. Medial geniculate body
2. Lateral geniculate body
244, What is thalamic reticular nucleus?
Thalarmic reticular nucleus ig a thin layer of neurons
covearing the lateral aspect of thalamus.
245. Name the different physiological groups (Bondok clag-
sification) of thalamic nuclei.
I. Specific sensory relay nuclei
il. Specific motor nuclei
iik. Assocaation or less specific nuclei
iv. Mon-specific nuclai
v. Limbic systam nuchei
246. What are thalamic radiation?
Thalamic radiation is the collection of nerve fibers
connacting thalamus and cerebral cortex. it containg bolh
thalamocortical and corticothalamic fibers which pass
through internal capsule, Fibers of thalamic radiation are
divided into four groups:
i. Anterior or frontal thalamic radiation
ii, Supenor or ceniroparietal thalamic radiation
iii. Paosterior or cccipital thalamic radiation
iv. Inferior or temporal thalamic radiation,
247. What are the functions of thalamus?
Thalamus form:
i. Relay center for sensalions
il. Center for processing of sensory information
fil. Cenmer for determining quality of sensations
. Center for sexual sensations
w. Area for arcusal and aleriness reactions
vi. Center for many reflex activily
wii. Center for integration of the motor functions,
248, What is cause for thalamic leslen? What are its fea-
tures?
Thalamic lesion oceurs mainly because of blackage in
thalamogeniculate branch of posterior cerebral arlery,
During this condilion, moslly, posteroveniral nuclei of
thalamus s alfected,

249, What |s thalamic syndrome? What are its features?
Thalamic syndrome is he neurclogical disease caused by
infarction of posteroventral part of thalamus.

Features of thalamic syndrome;
i. Anesthesia: Loss of sensations

ii. Asterecgnosis: Inability to recognize a known object by
touch with closed eyes

ili. Sensory ataxia: Incoordination of veluntary movemeants
due 1o oss of Sensations.

iv. Thalamic phantom limb: Inability 1o locate the position
of a limb with closed eyes. llusion felt by the patient
that his limb is absent.

v. Anosognosia: Lack of awareness or denial of existence
of a neurological defect.

vi. Spontanecus pain.

vil. Involuntary movements: Athetosis, chorea and
intention tramor.

viil. Thalamic hand or athetoid hand: Abnormal attitude of
hand characterized by moderate flexion at wrist and
hyperextension of all fingars.

250, What is athetosis?
Alnetosis refers 10 slow writhing and twisting movements.

251. What is chorea?
Chorea means quick, jerky, involuntary movemenls.

252. What is tremor? Which type of tremor occurs in tha-
lamic syndrome7?
Tremor ig the rapid alternate rhythmic and involuntary
movernent of flexion and extension in the jeints of fingers
and wrist or albow.
In thalamic syndrome, intension tremor (fremor while
attempting to do any voluntary act) occurs.

253, What is internal capsule? Where is it situated?
Internal capsule is a broad and compact band of afferent
and efferent fibers connecting cerebral cortex with
brainstem and spinal cord.

It i5 situated in betwean thalamus and caudate nucleus
on thie medial side and lenticular nuclews on the lateral side.

254, What are the divisions of internal capsule?
i, Anterior limb; Short and situated between lenticular
and caudate muclei.
ii. Posterior limb: Long and situated between thalamus
and lenticular nucleus.
i, Genu: Situated between anteror and posterior limbs.
iv. Caudal porion or retrolenticular porion.

255, What are the effects of lesion in different divisions of
internal capsule?
Lesion in antarior limb:
Widespread disability of body with 1035 of bath motor
and sensory functions.
Lesion in postenior imb;
i. Contralateral hemianesthesia
ii. Contralateral hemihypesthesia
iil. Hamiplegia
Lesion in genu:
Alteration in motor activities
Caudal portion:
i. Contralateral hemianesthesia
ii. Hemianopia
lii. Deafness
256. What are the nuclel of hypothalamus?
i. Anterior or preoplic group:
a. Preoplic nucleus
b. Paraventral nucleus



¢, Anterior nucleus
d. Supracplic nucleus
ii. Middle or tuberal group:
a. Dorsomedial nucleus
b. Venlromedial nucleus
c. Lateral nucleus
d. Arcuate (luberal) nuclaus
Posterior or mamillary group:
a. Postenor nucleus
b. Mammillary body,

257. Enumerate the functions of hypothalamus.

i. Secretion of posterior piluitary hormores
il. Control of;

. Anterior pituitany

. Adrenal corlex

. Adrenal medulla

Aulonomic NErous system
Heart rate

Blood pressura

Body temperatufe

Hunger and food nlake

Water balance

Sleep and wakefulness

. Bahaviar and emolional changes
Sexual function

. Responsa to smell

n. Circadian rhythm,
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258. What is the role of hypothalamic centers for regulation
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of body temperature?

i. Heat loss center; When body temperaiura incraases,
heat loss center causes culaneous vasodilatation and
secration of large amount of sweat 5o that heat is lost
direcily from skin or through sweat.

ii. Heal gain center: When body temperatura decrea-
ses. heal gain center causes increased production af
heat by shivering and prevents loss of heat by causing
culaneous vasaconstriction.

What is the role of hypothalamus in regulation of food
intake?

Hypethalamus has bwo cenlers to regulate the food intake,
feeding center and satiety center. Mormally, feeding center
i% active and it is controlled by satiely cented,

Name the theories of feeding.
i. Glucostatic theory
H. Lypostatic theory
i, Peplide theory
iv. Hormonal theory
v. Tharmostalic theory.

What is the role of hypothalamus in regulation of water
balance?

Hypothalamus regulates water balance by two mecha-
nismas:

i. By thirst mechanism: When body water reduces the
thirst center in hypothalamus is stimulated leading to
waler intake

ii. When body waler reduces, osmolarity of body fluids
increases. This, in turn stimulates ADH secretion from
hypothalamus, ADH increasas raabsorplion of water
from renal lubules.

Mame the hypothalamic centers concerned with behay-
lor and emotional changes.

i. Reward center
il. Punishment canter.
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What is rage?
Rage refers lo violent and aggressive emotional

exprassion with exlreme anger, It is caused by stimulation
of punishment center,

What is sham rage?
Sham rage means false rage. It is an extreme emctional
condition that resembles rage and cocurs in pathalagical
conditions in animals,

What is circadian rhythm? What is biological clock?
Circadian rhylhm is the regular recurrence of physialogical
processes or activities, which ocour in cycles of 24 hours.
Itis also called diurnal rhythm. The tesm circadian is a Latin
word, meaning "around the day'.

Circadian rihythm develops in response 1o recurring
daylight and darkness. The cyclic changes taking place
in various physiological processes are set by means of
a hypothetical internal clock that is ofien called biological
clock.

Hame the disorders caused by hypothalamic lesion,
i. Diabetes insipidus.

ii. Dysirophia adipasogenitalis

li. Kallmann syndrome

iv. Laurence-Biedl-Moon syndrome

v. Marcolepsy

wi. Cataplaxy.

. What is diabetes insipidus? What is its causa?

Diabetes insipidus is the disease charactenzed by excretion
of large quantity of diule urine.

It is due to the faiure of water reabsorption from renal
tubules, It occurs due to deficiency or absence of antidivretic
hormona.

What Is Kallmann syndroma?

It is & genetic disorder characterzed by hypogonadism, as-
sociated wilh anasmia of hyposmia, Symploms are caused
by deficiency of gonadotropin-releasing hormone secreted
by hypothalamus.

What is Laurence-Bled|l-Moon syndrome?

It is a disorder of hypothalamus charactenzed by moon
face, obesity, polydactyliam, mental retardation and
hypogenitakism,

What is narcolepsy?

Marcolepsy is a hypothalamic disorder with abnormal sleep
pattern. There g sedden attack of uncontrollable desire
for sleep and the person suddenly falls asleep. It occurs
in day time,

What is cataplexy?
Calaplexy is sudden uncontrollable outburst of emotion
associated with narcolapsy.

Hame the parts of cerebellum.
i. Vermis
il. Two cerabellar hemispheres.
What are the phylogenetic divisions of cereballum?
i. Paleocerabalium, which includes bwo divisions:
a. Archicarebeallum
b. Paleccerabellum proper
ii. Neocereballurm.

Name the functional divislons of cerebellum,
i. Vestibulacerebellum
il. Spinccerabealium
iii. Conicocerabellum.
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275. What are the histological structures of cerebellum?

i. Gray matier or cerebellar cortex: Made up of nervous
structures arranged in three layers:
a. Maolecular or plexiform layer
b, Purkine layer
. Granular layer.

ii. While matter: Formed by nerve fibers and gray masses
called cereballar nuchei.

Mame the afferent nerve fibers to cerebellar corex,
i. Climbing fibers
ii. Mossy fibers,

Name the cerebellar nueled,
I. Fastigial nucleus
ii. Globosus nucleus
iii. Embaldform nuchius
iv. Dentate nucleus,

What are the nerve fibers of white mater of cerebellum?
i. Projection fibers: Connect ceraballum with other pars
of cantral REMRGUS SySIEm,
ii. Assoctation fibers: Connect different regions of same
carabellar hamisphere.
iii. Commissural fibers: Connect the areas of both halves
of earebellar comeax,

Heow are the projection fibers of cerebellum arranged?
Projection fibers of cerebellum are arranged in Lhree
bundlas:
i. Inferior peduncles: Between cerebelium and medulla
oblongata.
ii. Middie pedundcles: Between cerebellum and pans,
lil. Superior peduncles: Between cerebellum and
midbrain.

280. What are the components of vestibulocerebellum?
Vestibulocerebelum mcludes Nocculonodular lobe which is
formed by nodulus of vermis and the lateral extension on
either side called flocculus.

. What are the functions of vestibulocerebellum?
astibulocerabellum regulates lone, posture and
equilibrium because of il conneclions with vestibular
apparatus, vestibular nuclet and spinal motor newrons,

Name the components of spinocerebellum.
i. Lingula
ii. Central lobe
iii, Culmen
iv. Lobulus simplex
v. Declive
vi. Tuber
vil. Pyramid
viil. Uvula
ix. Parafliecculi
¥ Medial portions of cerebellar hemispheres,

283. What are the functions of spinocerebellum?

i. Spinocerebelium forms the receiving area for tactile,
proprioceptive, auditory and visual impulses. It also
recaives the cortical impulses via pons.

ii. Spinocerebelium regulates the postural reflexes by
modifying musche lome

iii. Spinocerebellum also receives impulses form oplic
and audilory pathway and helps in adjusiment of
posture and eguilibrium in response to visual and
audilory impulses.

284. What are the components of corticocerebollum?
Lateral portions of cerebellar hemispheres,
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What are the functions of corticocerebellum?
Corlicocereballum s concarned with integration and
regulation of muscular activilies because of ils afferent and
efferent connections wilth cerebral cortex through cerebro-
cerebello—cerebral circuil. Cerebellum also receives
feedback signals from the muscles durnng muscular activity.
Name the mechanisms of action of corticocerebellum,
Coricocerebellum acls by:

i. Damping action

ii. Controfling ballistic movements

iil. Timing and programming the movemeants

iv. Servomechanism

v. Comparator function,
What is cerebro—cerebello—cerebral circuit or afferent—
efferant circuit? What are its components?
It is an important nevronal pathway involved in cerebellar
control of volunlary movements, initiated by the molor area
of cerebral cortex,
It's compaonants:

i. Cerebropontocerebellar tract

ii. Dentatorubrothalamocortical tract.
What is damping action of cereballum?
Damping aclion refers to prevention of exaggerated
muscular activity by cerebelium. It heips in making the
voluniary movements smoath and accurate.

What is damping action of corticocerebellum?
Damping action refers to prevention of exaggerated
muscular activity. This action of corlicocerebellum helps in
making valuntary movemenis smooth and accurate.

What are ballistic movements?

Ballistic movements are tha rapid and alternate movements,
which take place in different parts of the body while daing
any skilled or trained work like typing, cycling, dancing etc.
What Is servemechanism of corticocerebellum?
Servomechanism is the correction of any disturbance
or interference while performing skilled work. Once the
skilled works are learnt, the sequential movemenls ang
executed without any interruption. Howewver, if there is any
disturbance orf interference, corlicocerebelium immediately
influences the cortex and correcls the movements.

What is comparator function corticocerebellum?

It is the function of coricocerebellum by which it receives
information from cerebral cortex about corical impulses
sent to muscles and also the feedback informalion
(proproprioceptive impulses) from muscles about their
aclions. Then, corlicocerebellum compares these
messages, and if any correclion is needed it sends
instructions to cerebral corlex.

What are the effects of cerebellar lesion?
i. Disturbances in tone and postura
il. Disturbances in equilibrium
jii. Disturbances in movemeants,

What are the disturbances in tone and posture during
cerebellar lesion?
i. Alonia
il. Change in attitude
jii. Deviation movemeant
iv. Change in the response of deep reflexes.
What are the disturbances in equllibrium during cer-
ebellar lesion?
i. While standing: Legs are spread to provide a broad
base and the body sways from side to side with
oscillation of head.
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ji. While moving: Staggering, reeling and drunken like
gail is cbhserved.

What are the disturbances In movements during cer-
ebellar lesion?

i. Alaxia

ii. Asynergia

i, Asthenia

iv. Dysmelria

v, Intention rémor

vi. Aslasia

vil, Mystagmus
vili. Rebound phencmenon
i, Dysarthria

¥. Adiadochokinasis,

What is ataxia?
Alaxia is the lack of coordination of movements,

What iz asynergia?

Agynergia is the lack of coordination between different
groups of muscles such as prolagonists, antagonists and
synergists.

What is asthenla?

Astheniameans weakness, easy fatigability and slowness
of muscles.

What is dysmetria?

Dysmetria is the inability to check exact strength and
duration of muscular contraclions required for any voluntary
act. While reaching any object, the arm may overshool or it
may fall short of the object.

What is astasia’?
Astasia is the unsteady voluntary movemenls.

What is adiadochokinesis? :
Adiadochaokinesis is the inabilily to do rapid allernale
BUCCESSive movemeanis.

What are basal ganglia?

Basal ganglia are the scallered masses of gray matter
submerged in subcortical substances of cerebral
hemisphare.

Basal ganglia form the part of extrapyramidal system,
which iz concerned with integration and regulation of metor
achivities.

What are the primary components of basal ganglia?
i. Corpus striatum
ii. Substantia nigra
iii. Subthalamie nucleus of Luys.
What are the parts of corpus striatum?
Corpus striatum includes:
i. Caudate nuclaus
ii. Lenticular nucleus which is divided into outer putamen
and inner globus pallidus.
What are the functions of basal ganglia?
i. Control of woluntary molor activity
li. Control of muscle tone
iii. Control of reflex muscular activity
iv. Control of automatic associated movements
v. Role in arcusal mechanism.

What are automatic assoclated movements?
Automatic associated movements are the movements of
the body, which lake place along wilh some motor aclivities.

Mame the disorders of basal ganglia.
i. Parkinson's disease
it. Wilson's disease

iii. Choraa

iv. Alhelosis

v. Chorecathetosis

¥i, Huntinglon's chorea
vii. Hemiballismus
viil, Kernicterus,

308, What is Parkinson's disease or Parkinsonism?

FParkinson's disease is a slowly progressive degenerative
disease of nervous associated with destruction of brain
cells which produce dopamine.

310. What are the causes for Parkinson's disease?

Parkinson's disease due to lack of dopamine caused by
damage of basal ganglia. It is mostly due to destruclion
of substantia nigra and nigrosirialal pathway, which has
dopaminergic fibers,
Damage of basal ganglia is caused by:

i, Viral infection of brain

ii. Carebral arteriosclerosis

iil. Injury to basal ganglia

iv. Destruction of rermeval of dopamine due 1o long-term

usa of antihyperensive drugs
¥, Unknown causes.

311. What are the symptoms of Parkinson’s disease?

i. Resting tremor, drum-bating movements and pill-
rolling movemenls
ii. Slowness of movements: Bradikinesia, akinesia and
hypokinesia
iii. Poverly of movements: Statue-like body and mask-
like face
iv. Rigidity: Lead-pipe rigidity
v. Gail: Fastinant gail
vi. Speach problems
vii, Emolional changes
wili. Demeanlia.

312. What is Wilson disease or progressive hepatolenticu-

lar degeneration?

Wilson disease or hepalolenticular degeneration is an
inherited disorder characterized by excess of copper in
body lissues.

313. What is the cause for Wilson disease?

Wilson disease is caused by damage of lenticular nucleus,
pariculary, putamen.

314. What is chorecathetosis?

Choresathelosis is the condition characterized by aimless
imvoluntary muscular movements. Il is dua to combined
effects of chorea and athelosis.

315, What is Huntington chorea?

Huntington chorea is an inherited progressive neural
disorder due 1o degeneration of neurons secreling GABA
in corpus striatum and substantia nigra. It is characterized
by chorea, hypotonia and dementia,

316. What is hemiballismus?

Hemiballismus is a disorder characterized by vialant
invaluntary abnormal movemenis on one side of the body
invalving mostly the arm, It is due o degeneration of
sublhalamic nucleus of Luys.

317, What is kernicterus?

Kermicterus is a form of brain damage in infants caused by
severe jaundice.

318. What is cerebrum?

Cerebrum is the largest part of brain. It is formed by twe
hemispheres that are separated anteriorly and posteriay
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by a deep verlical fissure. Bul the middle portions are
connecled by corpus callosum. Cerebrum is responsible
for perceplion of all sensations and initiation of various
movemenis of the body.

319. What are the structures of cerebrum?
Cerebrum is farmed by two struclures:
i. Quter layer of gray matter called cerebral cortex:
Consists of nerve cell bodies
ii. Inner layer of white matter: Consists of nerve fibers.

320. What are the layers of cerebral cortex?
Cerebral eorex has six lavers of struclunes.
Layers from outside to inside:

I. Malecular or plexiform layer
ii. External granular layer
iii. Outed pyramidal layer
iv. Internal granular layer
y. Ganglionic layer or inner pyramidal layar
wi. Fusiform cell layer,

321. What are the structures of white matter of cerebrum?
White mater of cerebrum s formed by nerve fibers which
are of three types:

I. Projection fibers: Connect the differant parts of cerebral
cortex and subcortical areas
ii. Association fibers: Connect different parts of carebral
cortex within same hemisphera
fii. Commissural fibers which form corpus collosum:
Connect right and left hemispheres,

322, What is corpus callosum?
Corpus callosum is the broad bundle of commissural fibars
connecting the two cerabral hemispheres,

323. What are the phylogenetical divisions of cerebral
cortex?
i. Mepcortex or isocortex or necpallivm
ii. Alocortex which is divided inlo two subdivisions:
a. Archicorlex
b. Paleocorex.

324. Name the lobes of each hemispheres.
i. Frontal lobe
il. Parietal lobe
iii. Temporal lobe
. Occipital lobe.

325. Name different fissures and sulci which demarcate the
lobes of each hemispheres.

i. Central sulcus or Rolandic fissure: Between frontal
and parietal lobes

ii. Parieto-occipital sulcus: Batwean parielal and cccipital
lobes

iii. Sylvian fissure or lateral sulcus: Between Parietal and
temporal lobes

iv. Callosomarginal fissure: Between temporal lobe and
limbic area.

326. What are the functional divisions of frontal lobe?
Frontal lobe is divided inle two parls on the basis of
funclions:

i. Precentral cortex siluated anteriory
il. Prefronial cortex situated posteriarly,

327. What are the parts of precentral cortex or excitomotor
cortex?
i. Primary motor area, which has area 4 and area 45
ii. Premotor area, which has areas 6. 8, 44 and 45_ Areas
44 and 45 are together called Broca's area
i, Supplementary mator area.

328. What are the functions of different areas of precentral
cortex?
i. Primary molaor area: Concerned with initiation of
volumtary movements and speech
Area 4: Itis the center for movements. Activates lower
mator neurons in spinal cord
Area 45 or suppressor area: Suppresses exira
impulses from are 4 and inhibits exaggeration of
MOVEMEnts.
ii. Premator area: Responsible for movements of tongus,
lips and larynx, which ara involved in speach
Area Ga: Coordinales movements iniliated by area 4 so
the skilled movements became acturate and smooth
Area 8 or frontal eye field: Concerned with conjugate
movements of eyeballs
Broca's area (areas 44 and 45); Responsible for
movements of tongua, lips and lanynx, which are
invobved in speeach
iii. Supplementary motor area; Concermed with coordi-
nated skilled movements.

329. How is the localization or hemunculus in motor area
designed?
Muscles of various parls of the body are represented in area
4 in an invened way from medial o lateral surface. Lower
pariz of the body are represented in medial surface and
uppar parts of the body are represented in lateral surfaca.
Order of representation from medial lo lateral surface
is toe, ankle, knee, hip, trunk, shoulder, arm, efbow, wnsl,
hand, fingers and face. However, the face is nolt represented
in inverted manner.

What are the areas present in prefrontal cortex or
arbitofrontal cortex?
Areas 9,10, 11, 12,13, 14, 23, 24, 29, and 32.

What are the functions of prefrontal contex?

i. It forms the center for higher functions like emoclion,
learning, memory and social behavior

fi. Itis the center for planned actions

iii. Itis the seat of intelligence and hence, itis called organ
of mind

iv. It is responsible for personality of the individuals

v. Itis responsible for various autonomic changes during
emational condilions.

332. What is frontal lobe syndrome? What are its important
features?
Frontal lobe syndrome is a disorder caused by disease,
damage due to head injury or ablation of prefrontal cortex.
Impartant features:
I. Emoticnal instability

il. Lack of concentration and fixing attention

jii. Lack of initiation and planning any action

iv. Impairment of recent memory

v, Loss of moral and social sense

vi. Failure to realize the seriousness of condition
vil, Functional abnormalities.

Mame the functional areas of parietal lobe.
i. Somesthetic area | or primary somasihetic or primary
sensory area which has areas 3, 1and 2
ii. Somesthetic area Il
iil. Somesthetic association area which has areas S and 7.

334. What are the functions of somesthetic area | of parietal
lobe?
i. Responsible for perceplion and inlegration of
cutaneous and kinesthetic sensations
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Area 1: Concermned with sensory parceplion
Areas 2 and 3: Involved in integration of these
sensations

il. Send sensory feedback to pramolor area

iii. Concerned with movements of head and ayeballs,

What are the functions of somesthetic area Il of parietal
lobe?

Somesthetic area 1l is concerned with perceplion of
sensation.

What are the functions of somesthetic association area
of parietal lobe?

Somesthetic association area is concerned synthesis of
various sensations perceived by somesthetic area | and
formation of combined sensations like sterecgnosis.

What is sensory motor area? What is its function?
Sensory motor area is the area of cerebral corlex in which
the precentral gyrus of frontal lobe (where molor areas
are located) and pestceniral gyrus of parnetal lobe {where
sensory areas are located) are knit together by association
nerve fibers.

Function of this area is to store the timing and
pragramming of various sequential movements of
complicated skilled movements which are planned by
neacerebellum.

How is the localization or homunculus in primary sen-
sory area designed?

Sensory areas of the body are represented in primary
sensory area in an inverted manner. The loes ara
represented in lower part of medial surface, legs at the
upper border, then from above downwards, knee, thigh,
hip, trunk, upper limb, neck and face. Face is not repre-
senled in inverted manner.

Name the areas of temporal lobe.
i. Primary auditory area. which Includes areas 41, 42
and Warnicke's area
ii. Audiopsychic area, which includes area 22
iii. Area for equilibriem.

What are the functions of primary auditory area?
Primary audilory area is concerned with perceplion and
interpretation of auditory impulses.

Areas 41 and 42: Concemed with perception of audilory
impulses

Wernicke's area along with auditopsychic area
(area 22): Responsible for the interpretation of sound.

. What is temporal lobe syndrome or Kluver-Bucy syn-

drome?

This is the condition that cccurs in animals particularly in
monkeys after the bilateral ablation of temporal lobe along
with amygdaloid and uncus, It ocours in human beings also
during bilateral lesion of these struciures.

What are the manifestations of temporal lobe syn-
drome?
i. Aphasia.
ii. Auditory dislurbances like tinnituls and auditory
halluginations
iii. Disturbances in smell and taste sensations
. Dreamy states
v Visual hallucinations.

What are the areas of visual cortex?
I. Primary visual area: Area 17
il. Visual association area: Area 18
iii. Occipital eye field: Area 19,
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What are the functions of areas of visual cortex? IL

Primary visual area (17): Concerned with perception of [

vigual impulses
Visual association area (18) Concemed with intenpretation
of visual impulses
Qccipital eye field (19): Concerned with movemeant of
eyeballs.
Define limbic systam.
Limbic system is 2 complex group of cortical and subcortical
slructures, which form a limbus or ring around the hilus of
cerebral hemisphere,
What are the structures of limbic system?
i. Archicorex structurnes:
a. Hippocampus
b. Dentale gyrus.
ii. Paleocortical structures:
a. Pyriform cortex
b. Olfaciory lobe
¢, Olfactony tubarcla.
iii. Juxtallocorlical structures:
a. Cingulate gyrus of limbic cortex
b. Orbitosnsulotemporal cortex
v, Subcortical structures:
a. Amygdaloid
b. Septal nuclei
¢. Thalamic nuclei
d. Hypothalamic nuclei
a. Cauvdate nucleus.
I. Reticular formation of midbrain,
What is Papez circuit?
Papez circuil is a closed circuit formed by interconneclions
between the varnous structures of limbic Systam.
Itincludes: Hippocampus = mammillary bodies —» thalamus
=+ cimgulate gyrus of corlex —» hippocampus.,
What are the functions of limbic system?
i. Role in olfaction.
ii. Regulation of andocrine glands.
iii. Regulation of autonomic funclions,
v. Regulalion of food intake.
v. Control of circadian rhythm,
wi. Regulation of sexual funclion.
vii. Fiole in emotional stale,
viil. Rl i remony.
ix. Role in molivation.
Define reticular formation.
Reticular formation is a diffused mass of newrons and nerve
fibers which form an ill-defined meshwork of reticulum in
cantral portion of brainstem.

Mame different groups of nuclei which constitute re-
ticular formation.
i. Raphe group
it. Paramedian group
ili. Lateral group
iv. Medial group
v. Intermediate group.
Name the divisions of reticular formation.
i. Ascending reticular activating system
ii. Descanding relicular system which includes:
a. Descending inhibitory reticular formaton
b. Descending facilitatory reticular formation.
What are the functions of ascending reticular acti-
vating system (ARAS)?
i. Concerned with argusal phenomenon, alenfness,
maintenance of attention and wakefulnass.
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ii. Causes emolional reaclions
iii. Plays an imporiant role in regulating the learning
processes and development of conditioned reflexes.
How impulses of all sensations reach cerebral cortex?
By hero channels:
i. Classical sensory pathways
i, Ascending retcular activating system.

What are the classical or specific sensory pathways?

Classical or specific sensory pathways are the pathways

which fransmil the sensoery impulses from receplors lo

cerebral corex via thalamus,

What are the subdivisions of descending reticular for-

mation?

i. Descending faciltatory reticular system
il. Descending inhibitory reticular system.

What are the functions of descending facilitatory re-

ticular system?

i. Facilitation of somatemoior aciivities:
a. Muscle lone

b. Movements of body

c. Wakefulness and alerness.

i. Facilitation of autonomic functions such as cardiac
function, blood pressure, respiration, gastrointestinal
function and body termperature.

What are the functions of descending inhibitory reticu-
lar system?
i, Control of somatomotor activities:
a. Muscle tone
b. Smoothness and accuracy of movements
c. Reflex movements
i. Control of avtonomic functions such as cardiac func-
tion, blood pressure. respiration gastrontestinal
function and body lemperature,

What is decorticate animal?

Decoriicate animal is the one without cerebral corfex. It

it prapared by removing whole cerebral corex leaving

basal ganglia intact. It is also prepared by removing all the
connections of cerebral conex,

What is decorticate rigidity ¥

Decorticate rigidity is the abnormal postural changes in

decorlicate condition. It involves rigid extension of lower

limbs and flexion of upper imbs at elbow joint across the
chest, Wrisis and fingers also flexed, Posture may develop
cn one side or both the sides of the body.

‘What is decerebrate animal?

Decerebrate animal is the one in which all the connections of

cerebral hemspheres are ramoved at the level of midbrain

by sectioning between supenor and inferior colliculi.

What is decerebrate rigidity?

Decerebrate rigidily is the rigid extension of all the limbs

due to decerebration. Il is characlerized by opisthotonus.

What is opistholonus?

Opisthotonus is the attitede of an animal after decerebration,

It involves rigid extens:on all the four imbs, extension of tail

and arching of back or hyperestension of the spine,

Wihat is thalamic animal?

Thalarmic armmal is the one in which all the connections of

thalamus with cerebral corex are removed by sectioning

al the lavel of midbrain.

What is spinal animal?
Spinal animal is the one in which the spinal cord is
trangected complately.
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What are proprioceptors or kinesthetic receptors?
Mention their situations,
Froprioceptors or kinesthetic receplors are the recepions,
which detec! and give response to movement and change
in position of different pars of the body.

Proprioceplors are situated in muscles, joinis, ligaments
and facia.

Mention the different propricceptors.
i. Muscle spindle
ii. Galgi tendon organ
fil. Pacinian corpuscle
iv. Free nerve ending
v. Propricceplars in labyrinth,

What is musele spindle? How is it formed?

huscle spindle is a spindle-shaped propricceplivie Sensory
erd organ that gives responss (o strelch of skeletal muscla.
What are intrafusal fibars?

Intrafugal fibers are the modified fibers if skeletal muscle
which are called extrafusal fiber. Intrafusal fibers form the
muscle spindle.

What are the types of intrafusal fibers?

i. Muclear bag fiber

ii. Muclear chain fibar.
What is the unique feature of muscle spindle?
Muscle spindle is the only receptor in the body, which is
innervated both by sensory nerve fibers and molor nerve
fibers.

Brief the innervation of muscle spindle.
Sensory nerve supply:
By two types of sensory nerve ending:
i. Primary sensory nere ending belonging o lype A
alpha fiber
ii. Secondary sensory nerve ending belonging o lype A
bala fiber,
Maler nrerve supply:
By gamma molor neuron belonging o type A gamma fibers.
What are the functions of muscle spindle?
Muscle spindle gives response to change in the langth of
the muscie fiber,
It has two funclions:
i. It forms the receptor for stretch reflex and thareby, it
prevenis damage of muescle due to oversirelching.
ii. It ptays an imperiant rele in mainlenance of muscle
tone,

What iz stretch reflex or myotatic reflex? What are the
unigque features of it?
Stretch reflex is the reflex contraction of muscle when it
is strefch.
Unigue featlures:

i, Itis a monosynaptic reflex

ii. Itisquickest of all the reflexes.,
What is physiological tremor? What is its importance?
Physiological tremor s the continuous discharge of aclion
potentials with low voltage and ineffective frequency from
primary and secondary sensory nerve fibers of muscle
spindle at resting condition. Physiological tremor plays an
impariant role in feedback regulatien of musche length.
What is Golgi tendon organ? What is its nerve supply?
Galgi tendon organ is a propricceplive sensory and organ
within a lendon thal gives response changes in muscle
tension, It is supplied by sensory nerve fiber belonging o
Abela type.
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Golgi lendon organ gives rasponse to change in muscle
tension and has three functions:

i. It inhibits forceful coniraction of muscle and thereby,
it prevents the damage of muscle from forceful
contraction.

ii. It forms the receptor for inverse stretch reflex
and theraby prevents damage of muscle due lo
overstretching. ;

fii. It forms the receptor for lengthening reaction.

What is inverse stretch reflex?

Inverse stretch reflex is the sudden decrease in resistance
due to relaxation (instead of contraction) when a muscle is
stretched excessively, It is the inhibition of contraction of
axtrafusal fibers due 1o excessive sirelching, So, itis called
autogenic inhibition,

What is lengthening reaction?

Lengthening reaclion is reflex elangation (relaxation) of
exlensor muscles which allow flexion of limb. And it is due
lo actwation of Golgi tendon organ.

What is clasp knife phenomenon or reflex?

Clasp knife phenomenon or reflex is a manifestation
process of corticospinal spasticity in which spasticity of
extansor muscles of joint such as elbow joint, gives initial
résistance to flexion but abruptly gives away the resistance
resulting in guick flexion.

In a decerebrate animal, some resistance is affered
when the arm is flexed passively at elbow joint. That is, the
anm cannat be lexed easily, This fype of resistance is offered
because of the stratch reflex developed in extensor (triceps)
muscle, Howevear, if forearm is flexed forcelully, resistance
1o flexion is abolished suddenly. Now the extensor muscle
relaxas leading to quick flexion of arm,

Clasp knife reflex is a lengthening reaction that occurs
due to the activation of Golgi tendon argan,

Dafine posture.

Posture is defined as the position or attitude of the body
while standing or sitting.

What is the significance of maintenance of postura?
Significance of maintenance of posture is to make the
movement smooth and accurate to keep the body in
equilibrium with line of gravity.

MWame the basic phenomena of posture.

Muscle tone and siretch reflex,

Define muscle tone or tonus.

Muscle tone is defined as state of continuous and passive

partial contraction of muscle with cartain vigor and tengion.

It is also defined as resistance affered by the muscle to

stretch,

What is the significance of muscle tone?

Muscle tone plays an important role in maintenance of

posture since change in muscle tone enables movement

of different parts of the body.

What is a-y chactivation?

The a-y coactivation is the simultanecus stimulation of

a-mator and y-molor neurans influenced by motor area

of cerebral cortex, Motor impulses from cerebral cortex

pass through the pyramidal tract fibers and stimulate both

g-motor neurons and y-motor neurgns simultaneousiy.
Stimulation of c-molor NEUFGNS CAUSEs contraction of

extrafusal fibers. Stimulation of y- malor neurans causes

contraction of intrafusal fibars, which leads 1o increase in

muscla tona.
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Which motor neurons are responsible for development
ef muscle tone in skeletal muscla?
Gama molor neurons.

What are the types of postural reflexes?
i. Static reflexes which occur at rest
ii. Statokinetic reflexes which acour during movemant,

hlalme the types of static postural reflaxes.
i. General slalic or righling reflaxes
il. Local static ar supporting reflexes
iil. Segmantal static reflexes
iv. Stalotonic or attitudinal reflexes.

Define general static or righting reflexes. What is the
significance of righting reflexes.
General static or righting reflexes are the postural reflexes,
that help to maintain the upright position of the body.
These reflexes help to govern the orientation of the
head in space, position of the head in relation to the body
and appropriate adustment of the limbs and eyes in relation
to the position of the head, so that upright position of the
bady is maintained.
Mame the righting reflexes.
i. | Labyrinthine righting reflexes acting upan the neck
muscles
i. Meck righting reflexes acting upon the body
iii, Body righting refiexes acting upon the head
iv. Body righling reflexes acling upon the body
v. Oplical righting reflexes.
Where are the centers for righting reflexes situated?
Centers for all the righling reflexes except oplic righting
reflexes are in midbrain, Center for optical righting reflexes
i& in the cerebral cortax.

Define local static or supporting reflexes?
Local static or supporting reflexes are the static postural
reflexes which support the body against the gravity in
different positions and also protect the limbs against
hyperextension or hyperexion,
MHame the supporting reflexes. Where is their center
situated?
i. Positive supporling reflexes
ii. Megative supporting refllaxes.
Center for supporling reflaxes is in spinal cord.
Name the segmental static reflex,
Crossed extensor reflex is the segmental static reflex.
(Refer Question 148 of this section for details).
Define statotonic or attitudinal reflexes.
Statotonic or attiludinal reflexes are the postural reflexes
developed according to the allitude of the body.
What are the types of statotonic reflexes? Where Is
their center situated?
i. Tonic labyrinthine and neck reflexes acting upan limbs
ii. Tonic labyrinthine and neck reflexes acting upon eyes.
Center is in the medulla oblongata,
What are the statokinetic reflexes?
Postural reflexes concerned with angular (rotatory) and
linear (progressive) movements are known as statokinetic
reflexas.,
What are the parts of labyrinth or inner ear?
i. Vestibular apparalus
ii. Cochlea.

- What is vestibular apparatus? What are its parts?

Vestibular apparalus is a part of inner ear concernad with
maintenance of posture and equilibrium. |t consists of
semicircular canals and otolith argan.

O
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400, Name the semicircular canals of vestibular apparatus.
i. Antlencr or superior canal
ii. Posteror canal
ili. Lateral or horizontal canal.

401. How are the semicircular canals situated?
Anterior and posterior semicircular canals are situated
vertically. Lateral semigircular canals are siluated
harizantally.

402. What is ampulla?
Enlarged portion of each semicircular canal is known as
ampulla,

403, What is crista ampullarig?
Crigta ampuliaris is the receptor organ in the ampulia of
semicircular canal,

404. Name the receptor cells of crista ampullaris?
Type | and type Il hair cells.

405. What are stereocilia?
Stereccilia are the cilia arising from culicular plate in the
apex of hair cells of crista ampullars.,

406. What is kinocilium?
Kinocilium is the largest cilium of hair cells of crisla
ampullaris.

407. What is cupula?
Cupula is the dome-shaped gelatinous structure that
exlends from crista ampullaris up o roof of ampulla of
semicircular canal.

408, What Is otolith organ?
Chalith organ is the part of vestibular apparalus. it is formed
by uliicie and saccule.

409. What is macula?
Macula is the receplor crgan of clolith organ,

410, How is macula of otolith organ situated?
Macula of utncle is sitvaled in horizonial plane so that, the
hair cells are in verical pesilion, The macula of saccule
is situated in vertical plane so that, the hair cells are in
horizontal position.

411. Name the nerve supplying the vestibular apparatus.
Vestibular division of vestibulocochlaar nene,

412, What are the functions of vestibular apparatus?
i. It is responsible for detecling the position of head
during differant movements
i, It causes reflex adjustments in the position of eyveballs,
head and body during postural changes.

413. What is the function of semicircular canals?
Semicircular canals are responsible for the maintenance
of posture and equilibrivm during rotatory movements or
angular acceleralion of the head.

Supernor semicircular canal: Gives response 1o rolation in
anteropostenor plane (iransverse axis).

Hornzantal semicincular canal: Gives response o rotation in
horizonial plane (verical axis).

Inferior semicircular canal: Gives response Lo rolation in
vertical planeg (anteroposterior axis).

414. What is the function of otelith organ?
Otolith organ is responsible for the maintenance of posiure
and equilibrium during linear acceleration or progressive
movemeanls.
Wiricle responds lo linear acceleration in horizontal
plane (horizontal acceleration). Il delects positon of head in
relation to gravity and ils side-te-side lilts during horizontal

acceleralion and sends information (impulses) to Brain
cenlers.

Macula responds to linear acceleration in verical
plane (verical acceleration). It detects position of head in
relation to gravity and its forward and backward tilts during
verlical acceleration and sends information (impulses) to
brain centers.

What is nystagmus?
Mystagmus ks the involuniary and rapid movements of eye
ball, It is common in rotation af head.

What are the components of nystagmus?

i. Slow component: Al the Beginning of the rotation of
head, the eyeballs rolate in the opposite direction of
head showdy.

ii. Chuick component: When slow movements of eyeballs
stop, the eyeballs move quickly to the new fixation
point in the direction of rotation of head.

417, What are the causes for the slow and gquick compo-
nents of nystagmus?

Slow component; Due to vestibulo-ocular reflex which is

proeduced when the labyrnthing impulses reach the

415.

416.

ocular muscles,
Chiick component: Due to the activation of some centers
in brainstem.
418, What is vestibulo-ocular reflex? What is its impor-
tance?

Veastibule-ocular reflex is the movemenis of eyaballs
in response to stimulation of vestibular apparatus. It is
responsible for slow component of nystagmus.

419. What is postrotatory nystagmus?
Postrolatory nystagmus s the nystagmus that occurs
immediately after stoppage of rotation.

420. What are the effects of labyrinthectomy?

Bilateral labyrinthectomy: Remowval of labyrinthine
apparatus on both sides causes loss of equilibrium
and loss of hearing sensation.

Unilateral labyrinthectomy: Removal of labyrinthine
apparalus on one side causes less effect on postural
reflexes. Some autonomic symploms like nausea,
vomiting and diarrhes ocour,

421. What is motion sickness? What is it due to?

Moticn sickness is Ihe syndrome of physiological response
during travel to which the person is not adapted. Itis due to
excassive and repeated stimulation of veslibular apparalus.

What is seasickness?
Seasickness is the motion sickness that accurs whila
travelling in a watercraft.

Define electroencephalogram or EEG.
Record or graphical registration of electrical aclivities of the
brain is known as electroencephalogram or EEG.

. What are Berger waves?
Waves of EEG are called Berger waves.

What is the significance of EEG?
EEG is useful in the diagnosis of neurological disorders
and sleep disorders.

Mame the waves of EEG,
i, Alpha rhythm.
ii. Beta rhythm.
iii. Delta rhythm.
iv. Thela rhyihm.
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427. What is alpha block?
Alpha block is the disappearance of synchronized alpha
waves in EEG and appearance of desynchronized and low
vollage waves when eyeballs are opened.

428. Hame the physiological conditions when delta waves
appear in EEG,
Delta waves are common in early childhood during waking
hours, In adults, deep sleep is the only physiclogical
condilion when della waves appear in EEG.

429. Name the pathological conditions when delta waves
appear in EEG.
i. Brain umor
il. Epilepay
iii. Increased intracranial pressure
iv. Mental deficiency or depression.

430. What are theta waves of EEG?
Thela waves are the low frequency and low voltage waves
appearing in EEG in children below five vears of age.

431. Define sleep.
Sleep is the natural state of rest for mind and bady with
closed eyes characlerized by parial or complete loss of
consClousnass,

432. What are the important physiclogical changes during
sleep?
i. Decreased plasma volume
ii. Reduced heart rate and blood pressure
iii. Reduced rate and force of respiration and appearance
of Cheyne-Stoke's breathing
iv. Decreased salivary secretion
v. Decreased urine formaticn of urine and increased
specific gravity of urine
vi. Increased sweat secrelion
vii. Reduced lacnimal secretion
witi. Reduced muscle lone
ix, Absence of some reflexes like knee jerk and
appearance of Babinski's sign
®. Constriction of pupd and movement of eyeballs up and
down,

433. Name the types of sleep.
i. Nonrapid eye movemenl sleap or NREM sleep (non-
REM sleep)
il. Rapid eye movement sleep or REM sleep or
paradoxical sleep.
434. What is REM sleep?
This is a type of deap sleep during which the eyeballs move
frequently and dreams may appear, This occuples 20 to
0% of total sleaping period,

435. What are the changes noticed in EEG during REM
sleep?
EEG shows irregular waves (desynchronized waves) with
high frequency and low amplitude,

436. What is NREM sleep?
This is the lype of sleep during which the eyeballs do not
move, This occupies 70 to 80% of total sleaping period.

437. What are the stages of NREM sleep?
NREM sleap is divided inlo four stages based on EEG
pattern:
i. Stage of drowsiness
ii. Slage of light sleep
iil. Stage of medium sleap
iv. Stage of deep sieep,

438, What are the changes noticed in EEG during different |

stages of NREM sleep? k

i. Stage of drowsiness: Alpha waves appear
il. Stage of light sleep: Alpha waves are diminished and
abolished. Low vollage fluctuations and infrequant
delta wavas appear
ili, Stage of medium sleep: Spindle bursts superimpesed
by low voliage delia waves appear
iv. Stage of deep sleap: More prominent delta waves
appear.
439. What is the mechanism of sleep?
Sleep occurs due to activation of sleep-inducing centers
(raphe nucleus and locus ceruleus) and inhibition of
ascending reticular activating system (ARAS).

440, What are the neurotransmitters causing sleep?
Serolonin secreted by nerve fibers from raphe nucleus of
pons: Induces non-REM sleep. Noradrenaline secreted by
nerve fibers from locus ceruleus: Induces REM sleep.

441. Mame the theories of sleep.
i. Repair and restoration theory
ii. Information consolidaton theory
iii. Evolutionary or adaplive or inactivity theory
iv. Clean up theary
v. Brain plaghicity theory,

442. What is insomnia? What is the cause for it7
Insomnia is the inability to sleep or abnormal wakelulness.
It oocurs due 1o
i. Systemic illness
ii. Psychiatric problems
I, Alcoholic intoxication
iwv. Drug addiction.
443. What is hypersomnia? What |s the cause for it?
Hypersommnia is \he excess sleep or excess need for sleep.
It eccurs due to:
i. Lesion of third veniricle
il. Brain tumors
iii. Encephalitis
. Chronic bronchitis
. Disease of muscles
vi. Myzedema
vil. Diabetes insipidus.

What is sleep apnea? What is sleep apnea syndrome?
Sleep apnea is the temporary sioppage of breathing
repealedly during sleep. Sleep apnea syndrome is the
dizgrder that involves fluctuations in the rate and force of
respiration during REM sleep with short apneic episode.

. What is nightmare? What is the cause for it?
MNightmare is a condition during sleep that is charactlerized
by a sense of uneasiness or discomfort or by frightful
dreams.

. What is nightmare? What is the cause for i,
Nightmare is a condition during sleep thatl is charactenzed
by a sense ol uneasiness or discomiorn ar by frightiul
dreams.

It occurs due to:

i. Improper food intake
il. Digastive disorders
iii. Mervous disorders
iv. Drug withdrawal
W, Alcohol withdrawal.
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447, What is night terror?
Might terrar is & disorder similar to nightmare and it is
common in children,

448. What is somnambulism or sleep walking?
Soemnambulism or sleep walking is getting up from bed and
walking in the slate of sleep.

449, Define epilepsy?
Epilepsy is a brain disorder characlerized by convulsive
seizures of loss of consciousness or both,

450. Whalt Is convulsion and what Is convulsive seizure?
Convulsion refers to unconitrolled involuntary muscular
contraction. Convulsive seizure is sudden attack of
uncontrolled involuntary muscular conlractions,

451. What is the cause for epilepsy?
Epilepsy Iz due 10 excessive discharge of impulses from
neurcns of brain particularly cerebral cortex.

452, What are the types of epilepsy?

i. Generalized epilepsy of general enset epilepsy or
general onsel seizure due to excessive discharge of
impulses frem all parts of brain

il. Localized epilepsy or local epilepsy or focal epllepsy
or local seizure dug to discharge of impulses from one
part of brain.

453. Name the types of generalized epilepsy.
i. Grand mal epilepsy
ii. Petit mal epilepsy
iii. Psychomolor epilepsy.
454, What is grand mal? What is the cause for it?
Grand mal i a generalized lype of epilepsy characlerized
by sudden loss of consciousness, followed by convulsion.
It is due to excess nawral activity in all parts of brain.

455, What Is petit mal? When does it occur?
Petit mal is a generalized lype of epilepsy characterized
by sudden loss of consciousness withaul any warning.
It sccurs in conditicns such as head injury, stroke, brain
turor and brain infection,

456. What iz psychomotor epilepsy? What is the cause for
7
Psychomotor epilepsy a generalized type of epilepsy
characterized by emotional outbursts such as abnormal
rage, sudden anxiely, fear of discomfon. It is due 1o
abnormalities of temporal lobe and tumor in hypothalamus,
amygdala and hippocampus.

457. What localized or focal or local epilepsy? What is the
cause for it?
Localized epilepsy is the epilepsy characterized by
muscular contractions in any part of the body such as
mouth regicns due to excess discharge of impulses form
one part af the brain.

458. Define learming.
Learning is defingd as process by which new information
is acquired.

459, What are the types of learning.
i. Associalive leaming: Involves response of a person fo
only one type of stimulus.
ii. Mon-associative learning: A complex process invalving
learning aboul relations batween two of mone stimuli
al a time.
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What is habituation?

Habituation means gelling used with somathing, 1o whicha
person is constanily exposed, When a person is exposed
to a stimulus repeatadly, he starls ignoring the stimulus
slowly.

What is sensitization?

Sensitization is a process by which the body is made
to become more sensitive to a stimulus. It is called
amplification of response When a stimulus is applied
repeatedly, habituation occurs, But if the same stimulus
is combined with another lype of stimulus, which may
be pleasant or unpleasant, the person becomes more
sensitive lo erginal stimulus.

Define memory.
Memory is defined as the ability to recall the past expernence.
It is also defined as reteniion of learned malerials.

What is anatomical basis of memory?

Anatomical basis of memory is the synapse in brain.
Synapse for memory coding is slighily different from olhear
Synapses having two separale presynaplic terminals.

. What is facilitation?

Facilitation is the process by which memery storage is
enhanced. Il involvas increase in synaplic transmission
and increased posisynaplic activily.

What is habituation?

Habituation is the process by which mamory Slorage is
altenuated. It involves reduction in synaplic Iransmission
and slow sloppage of posisynaptic activily,

Classify memory on physiological basgis,
i, Explicit memaory that involves conscious recollection
of past experience
ii. Implicit memory in which the past experience is ulilized
withoul conscious Swareness.
Define short-term and long-term memories.
Shor-lenm memary is the recalling of evenis of hours or
days.
Long-term memary is the recalling of events of weeks,
manihs of years.

What is the basic mechanism of short-term memory?
Basic mechanism of short-lerm memaory is the development
of new neural circuits by the formation of new synapses
and facilitation of synaplic transmission.

What is the basic mechanism of long-term memory 7
Basic mechanism of long-term memory is reinforcement of
newly formed neuronal circuits resulting in consalidation
and encoding of memory in different areas of brain.

Name the sites of enceding of memory.
Hippecampus, Papez circuit, frontal and parietal areas.

What is memory engram or memory tracing?

It is the process by which the memaory is facilitated and
stored in brain by means of structural and bicchamical
changes,

What is consolidation of memory?

It is the process by which a shori-term memory is crys-
fallized inlo a long-term memaory.

Name the drugs, which facilitate memory.

Calieine, physostigmine, amphetamine, nicoline, stry-
chnine and pentytenatetrazol.
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What is amnesia?
Amnisia is the loss of memory.

What is dementia?

Dementia is the progressive deterioration of intellect,
emolional control, social behavior and molivation
associaled with loss of memory,

What is Alzheimer's diseaze?

it is a progressive neurodegeneralive disease dua o
degeneration, loss of function and death of neurans in
many parts of brain paricularly cerebral cortex, Dementia
is the common feature of this disease,

Define conditioned reflex.
Conditioned reflex is the acquired reflex thal requires
learning, memory and recall of previous experience,

Classify the conditioned reflexas.

i. Classical conditioned reflaxes: Established by a
conditioned stimulus followed by an unconditioned
slimulus.

ii. Instrumental or operant conditioned reflexes:
Established by conditioned stimulus followed by reward
or punishment (behavior of the person is instrumental).

How are the properties of classical conditioned ref-
lexes demonstrated?

By classical salivary secretion experiments devised by lvan
Paviov,

Classify the classical conditioned reflexes.
i. Positive conditioned refllexes:
a. Primary condiioned reflex: With one condilioned
stimulus
b. Secondary conditioned reflex: With two conditioned
stimuli
. Terliary conditioned reflex: With three conditioned
stimuli,
ii. Negative conditiocned reflexes:
a. External gr indirect inhibition
b. Internal or direct inhibition,

What is the significance of instrumental conditioned
reflexes?

Instrumental conditioned reflexes play an imporiant role
in the develapment of behavior pattern in an individual
particularly during learning process in childhood.

What is the physiclogical basis of conditioned reflex-
es?

Learning and memory form the physiclogical basis of
condilioned reflexes.

Define speech.
Speech is the expression of thought by production of
articulate sound, bearing a definite meaning.

What is the mechanism of speech?
Speech is performed by the coordinated activities of central
speech apparatus and peripheral speech apparalus.
Central speech apparatus consists of higher centers,
i.e, the cortical and subcorical centers, Peripheral speech
apparalus includes larynx or sound box, pharynx, mouth,
nasal cavilies, tongue, and lips, All the structures of
peripheral speech apparatus work in coordination with
respiratony system.
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What are the cortical areas concerned with speech? |
i. Molor areas:

a. Broca's area (areas 44 and 45) or speech center
or motor speech area: It controls the movements of
stroctures involved in vocalization

b. Upper frontal area: It eonirels the cocrdinaled
movaments concenned with writing.

il. Sensory areas:

a, Secondary auditory are or audilopsychic area (area
22): It is concerned with interpretation of auditony
sensations and slorage of memones of spoken
words.

b. Secondary visual area visuopsyehic area (area 18):
It is concerned interpretation of visual sensation and
storage of memones of visual symbals,

¢, Wernicke's area; Concerned with interpretation of
auditory sensations,

Define aphasia? What is its cause?
Aphasia is defined as loss or impairment of speech due ta
brain damage.

Mame the types of aphasia.
i. Broca's aphasia
il. Wemicke's aphasia
iii. Global aphasia
iv. Mominal aphasia
v. Other types of aphasia: Motor aphasia, sensory
aphasia and agraphia.

What is dysarthria or anarthria? What is it due to?
Dysarihnia or anarihna is the difficully or inability 1o speak
because of paralysis orf ataxia (lack of coordination) of
muscles involved in speech,

What is cerebrospinal fluid or CSF?
Cerebrospinal fluid or C5F is the fluid thatl circulates
through ventricles of brain, subarachnoid space and central
canal of spinal cord. Il is a part of ECF.

Which is the site of formation of CSF7?

CSF is formed by the choraid plexus, which 15 situated in
the veniricles of cerebral hemispheres. Major portion of
CSF is formed in lateral ventricles.

What are choroid plexuses?

Choroid plexuses are tufis of capillary projections present
ingide the ventricles and are covered by pia mater and
ependymal covering.

What is the mechanism of formation of C5F7

GS5F is formed by process of secretion that involves active
transpor mechanism,

What are the proparties of CSF?
Volume @ 150 mL (100 to 200 mL)
Rate of formation: 0.3 mLU/min
Specific gravity : 1.005

Reaction : Alkaling.

‘What is the composition of CSF?
C5F consists of 99.13% of water and 0.87% of salids.
Salids:
i. Organic substances such as proteins, aming acids,
sugar, cholesteral, urea, uric acid, creatinine and lactic
acid
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il. Inorganic substances such as sodium, polassium,
calcium, magnesium, chlorides, phosphates, bicar-
bonates and sulfales

iil. Blood cells: Lymphocytes (Sicumm).

Describe the circulation of CSF briefly,

Major quantily of CSF is formed in lateral ventricles ang
enlers third ventricle through foramen of Monro. From here,
it passes to fourh ventricle through aqueductus Sylvius,
From fourth ventricle, CSF enlers cisterna magna and
cisterna lateralis through foramen of Magendie (cenlral
opening) and foramen of Luschka (lateral opening).

From cisterna magna and cisterna lateralis, C3F
circulates through subarachnoid space over spinal cord
and cerebral hemispheres. It also flows into central canal
of spinal cord.

How is C5SF absorbed?

CSF is mostly absorbed by the arachnoid villi into dural
sinuses and spinal veins. Small amount is absorbed along
the penneural spaces inlo cervical lymphatics and into
perivascular spaces.

What is the mechanism of absorption of CSF?

C5F is absorbed by means of fillration due to the gradient
between hydrostatic pressure in subarachnoid space and
the pressure exered by blood in dural sinus,

What is the normal pressure exerted by CSF?
Lateral recumbent position {10 te 18 em HO
Lying position 13 em HO
Sitting position ¢ 30 em Hz0.
What are the functions of CSF?
i. Protects of brain agains! severe blow
ii. Regulates of cranial content volume
iii. Forms medium for exchange of nulntive substances,
respiratory gases and waste products between the
bloed and brain lissues.

What is countercoup injury?

Countercoup injury is the injury 1o brain, in which the
damage i5s on the side opposite o the side on which head
receives a severe blow,

Hew is CSF collected?

C5F is mostly collected by lumbar punciure by passing a
needle inlo the subarachnoid space between 3rd and 4th
lumbar spines, Il is also collected by cisternal punclure by
passing a needle into cislerna magna between occipital
bone and atlas.

What is blood-brain barrier?

Blood-brain barrier is a8 neuroprotective struclure that
prevenis the entry of many subsiances and pathogens inte
brain tissue from blood,

How is blood-brain barrier developed?

Blood-brain barrier is developed by the formation of tight
junclions betwean the endothelial cells of capillanes and
development of fool processes of astrocyles (neuroglia)
around the capillaries.

Hame some substances, which can pass through
blood-brain barrier.
i. Oxygen
ii. Carbon dioxide
fl. Water
iv. Glucose
W, Aming acids
vi, Electiolytes
vil. Drugs such as L-dopa
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wiii. 5-hydroxygryptaming
ix, Sulfonamides
% Tetracyclina
*i. Oiher lpid soluble substances,

HName some substances, which cannot pass through
bBlacd-brain barrier,

i. Imjurious chemical substances

il. Pathogens such as bacteria

ili. Drugs such as penicillin and catecholamines

. Bile pigmenits,

What are the functions of blood-brain barrier?
i. Acls as a mechanical barrier and prevents potentially
harmiul chemical subslances
ii. Provides healthy envirenment for brain tissues by
preventing injurious materials and organisms
iii. Parmits melabolic and essential materials inlo brain
tissues.

What is blood cerebrospinal fluid barrier?
Cerebrospinal fluid barriar is the barrer bebween the blood
and cerebrospinal fiuid that exists at choroid plexus.

What is hydrocephalus?
Hydrocephalus is the abnormal accurmulation of CSF in the
skull associated with enlargement of head.

What are the types of hydrocephalus?

i. Internal hydrocephalus or nen-communicaling
hydrocephalus: It is the accumulation of GSF in
ventricles of brain caused by blockage of cerebral
agueduct. I causes dilatation of ventricles resulting in
enlargement of head and corlical atraphy.

ii. External hydrocephalus or communicating
hydracephalus: It Is the accumulation of CSF in
subarachnoid space. There is dilatation of ventricles
and widening of subarachnoid space resulting in
entargement of head, Itis due to blockage of arachnoid
willi.

What are the effacts of hydrocephalus?

Along with increased intracranial pressure, hydrocephalus
causes headache and vomiting. In severe conditions, it
causes atrophy of brain tissues, mental weakness and
convulsions.

What is autonomic nervous system [ANS)?

AMNS is the part of peripheral nervous system that is
concermid wilh regulation of viscaral or vegalative function
of the body. It is also called vegetalive or involuniary
NEnvous system.

What are the divisions of ANS?

i. Sympathetic division or thoracolumbar outflow: It
Includes the nerve fibers ansing from lateral gray homs
of all the 12 thoracic segments and the first two lumbar
segments of spinal cord

il. Parasympathetic division or craniosacral outflow: It
includes some cranial nerve hibers and fibers ansing
from sacral segmens of spinal cord.

Hame the ganglia present in sympathetic division of
ANS,

i. Paravertebral ganglia or sympathetic ganglia

ii. Preveriabral or collateral ganglia

iii. Terminal or peripheral ganglia.
What are the different groups of ganglia present in
sympathetic chain?

i. Cervical ganglia : 8 in number

ii. Thoracic ganglia : 12 in number
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ili. Lumbar ganglia : 5 in number
iv. Sacral ganglia : 5 in number
What are the different portions of parasympathetic divi-
sion of ANST?
i. Cranial outllow or cranial porticn: Merve fibers arising
from brainstam (cranial nerves)
il. Sacral outflow or sacral porion: Nerve fibars arising
from sacral segments of spinal cord,

Name the nerves, which constitute the parasym-
pathetic division of ANS,
I. Cranial outflew: Cranial nerves: Ill, VII, I1X and X
nerves.
il. Sacral outflow: Palvic nerve formed by sacral nerve
fibers arising from I, Il and |1l sacral segments of spinal
cord.

What are the functions of ANST?

AMNS is concerned with regulation of vegetative funclions in
the body, which are beyond voluntary control. By regulating
various vegetalive funclions, ANS plays an important role
in homeostasis.

What are the neurctransmitters secreted by sympa-
thetic fibers?
Preganglionic sympathetic fibers: Acetylcholing
Foslganglicnic sympathetic adrenargic fibers: Noradrana-
lirve:
Postganglionic sympathetic cholinergic fibers: Acetylcho-
line.
Name the structures innervated by sympathetic cho-
linergic nerve fibers.
Elood vessels to:
i. Heart
il. Skeletal muscles
ili. Sweat glands.
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What is the neurotransmitter secreted by para-
sympathetic fibers?

Both preganglionic and postganglicnic fibers of para-
sympathetic nerves secrete acetyleholing.

What are sympathemimetic drugs? Give examples.

Sympathomimetic drugs are the drugs, which produce the

effects similar to the effects of stimulation of sympathetic

nerves are called sympathomimetic drugs,

Examples: Phenylaphrine, isoproterenol, albuterol,
ephedrine, tyramine and amphetamine.

What are sympathetic blockers? Give examples.

Sympathetic blocker are the drugs, which prevent the

actions of sympathetic neurotransmitters.

Examples: Reserping, quanethidine, bénzamine, phentol-
aming, metaprolal and hexamethoniem.

What are parasympathomimetic drugs? Give axam-

ples.

FParasympathomimetic drugs are the drugs. which

produce the effects similar to the affects of stimulation of

parasympathetic narves.

Examples: Pylocarpine, methacholin, neostigmine and
physostigmine,

What are parasympathetic blockers? Give examples.

Farasympathetic blockers are the drugs, which pravent

the acticns of parasympathetic nerve fibers. Examples:

Hemalopine and scopolamina.

What are ganglionle blockers? Give examples.

Ganglionic blockers are the drugs, which prevent the

transmission of impulses from preganglionic neurans to

postganglionic neurons.

Examples: Tetraethyl ammonium, hezmethonium and
pentalinium,

T e

wayshc snoalapy



oht 1 1

Special Senses

1. Define special senses or special sensations.
Special senses or spacial sensalions are the complex
sensations which involve specialized sense organs.

2. Hame the special senses.
i. Visual sensation
ii. Auditory sensation
i, Gustatory or tagte sensalion
iv. Olfaciory sensation or sensation of smell.

3. What is optic axis?
Oplic axis is the ling joining the antenor pole and posternior
pole of the eyeball,

4, What is visual axis?
viswal axis is the line joining a point in comea lite medial
to anterior pole and fovea cenlralis (which is situated litlle
lateral to posterior pole).

5. What is the significance of visual axis?
Significance of visual axis is that the light rays from the
object passes through this axis and reach the retina of aya.

6. What is conjunctiva? What are its parts?
Conjuncliva is a thin mucous membrane that covers the
exposed part of eye. Its pars:
i, Bulbar portion that covers the anterior surface of
eyeball
ii. Palpebral porlion thal covers the inner surface of
ayealids,
7. What is lacrimal gland? Where ig it situated?
Lacrimal gland is the glandular structure that secreles tear.
It is siluated in the bone that forms upper and outar border
of eye sockel,

8. What is tear?
Tear is a hyperonic fluid, which Is secreted by lacrimal
gland.
8. What are the functions of tear?
i. It keeps the conjuncliva moist and prolects it from
infection by washing and lubricating it contimuously
ii. Tear contains the enzyme lysozyme that kills bacteria.

10. How is tear drained?
From lacrimal gland, tear flows ower the surface of
conjuncliva and drains into nose via lacrimal ducts, lacrimal
sac and nasolacnmal duct.

11. What are the layers of wall of eyeball?
I Quiter layer or lunica externa or tunica fibrosa that
includes cormea and sclera
il. Middle layer or lunica media or tenica vasculosa that
includes choroid, ciliary body and irs
i, Inner layer or lunica interma or lunica nervosa or retina.
12. What is cormnea?
Corea is the transparent struclure thal forms the anlerior
1160 of ouler layer of eyeball,

13. What Is sclera?
Sclera ig Wne posterior 518t of ouler layer of eyeball.
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What is chorold? How is it formed?
Choroid is the posterior 1/6th of middle layer of eyeball. Itis
formed by capillary plexus, small arteries and veins.

What Is ciliary body?
Ciliary body is a ring like structure formed by anterior pan
of middle layer of ayeball.

Name the parts of ciliary body.
I. Owbiculus cHliaris
ii. Ciliary body proper
iii. Ciliary procasses.
What is iris7 And what is pupil?
Iris is @ circular diaphragm farmed by anterior most portion
of middle layer of eyeball and it is placed in front of lens.
Pupil is the circular opening in the center or iris. The
anterior and postenior chambers communicate through the
pupil.
What is retina? Mame the layers of retina.
Retina is tha layer of eyeball thal forms the sensory part. It
containg the receptors for vision,
Layers of reting:
i. Layer of pigmenl epithelium
il. Layer of rods and cones
iil, External limiting membrane
iv. Outer nuclear layer
v. Outer plexiform layer
vi. Inner nuclear layer
vil, Imner plexiform layer
viii. Ganglion cell layer
. Layer of nerve fibers
¥. Internal limiting membrane,

What is fundus oculi or fundus? How is it examined?
Fundus oculi or fundus is the posterior part of interior of
eyeball. It is examined by using cphthalmoseope.

HName the important structures of fundus oculi.
i. Optic disk
ii. I Macula lutea.

What Is optic disk?
Oplic disk iz a pale disk like structure situated near the
center of the posterior wall of eyeball, It is formed by
convergence of optic nerve fibers. It is also calied blind
spol because it is insensitive to light since there are no
rods and cones hera,

What is blind spot?

Blind spot is a small portion of visual field of sach eye
that corresponds to tha position of oplic dick. Optic disk is
insensitive to light because of absence of visual receptors.
So, object is not seen if its image falls on optic disk.
Theraefore, a small blind spot is formed in visual field.

What Is macula lutea?

Macula lutea is a yellow zpol siluated litlle lateral to optic
disk in the posterior wall of the eyeball. The yellow color is
due lo the presence of a yellow pigment, There is a small



depression in the center of macula densa called fovea
centralis.

24, What is fovea centralis? What is its importance?
Fovea centralis is a minule depression in the center of
macula lulea. It is the region of acule vision because i
comlains only the cones.

25, Name the intraccular fluids,

i. Vitreous body
il. Aguecus humor,

26. What Is vitreous body? How is it formed?

Vitreous body is 8 viscus fluid present in the space bahween
ihe lens and retina. It is a highly viscous and gelatinous
subsfanca that is formed by a fine fibrillar network of
protesghycan malecules.,

27. What is the function of vitreous body?

Vitreous body hefps to maintain the shape of the eye,

2B. What iz aqueous humor? How is it formed?

Aqueous humor is @ thin fiuid present in the space batween

lens and cornea. It is formed from plasma within capillary

by diffusion, ultrafiltration and active transport of sub-
stances through epithelial cells lining the ciliary processes.

After formation, aqueous humor reaches the posternior
chamber by passing through suspensory ligaments, From
here it reaches the anterior chamber via pupil.

How is agueous humor drained?

Aqueous humor is drained frem anternor chamber inlo

extraccular veins by passing through limbus. (the angle

between cornea and iris), the meshwerk of irabeculae and
canal of Schlemm.

30. What are the functions of agueous humor?
Agqueous humor:

i. Maintaing the shape of eyeball

il. Maintains the intraccular pressure

iii, Provides nutrition, cxygen and electrolytes 1o avascular
structures such as lens and comea

v, Ramoves metabolic end products from lens and
Cofraa.

31. What is the normal intraccular pressure? How s it
measured?
Mermal intraccular prassure is 12 to 20 mm Hg. It is
measuréd by tonometer.

3Z. Name the ocular muscles.
i. Superior reclus
ii. Inferior rectus
iil. Medial rectus
iv. Lateral rectus
v. Superior oblique
wi. Inferior oblique,

33 Wha’t are the nerves supplying ocular muscles?

. Oculomator {1} nerve that supplies superior reclus,
inferior rectus, medial rectus and inferior oblique
muscle

Trochlear (IV) nerve that supplies superior oblique
muscle

il Abducent (V) nerve that supplies lateral rectus muscle.

34. What is glaucoma? What is its effect?
Glaucoma is the eye disease characterized by increased
intraccular pressure above B0 mm Hg. It causes damage
of optic nerve resulting in blindness.

35, What are the causes for glaucoma?
Major cause for glaucoma is the blockage in drainage
systam of agueous humor in trabeculae resulting in
increased intraocular prassura.
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It also develops secondary 1o olher disorders such as |
diabetes, inflammation or injury 1o eye and excess use of |

drugs such as corlicosteroids.

36. What are the changes taking place In lens during old
age?
After 40 to 45 years of age. the elastic property of lens is
decreased resulting in presbyopia. After 55 to B0 years,
lens becomes cpaque resulling in cataract,

37. What is cataract?
Cataract is the opacity or cloudiness in natural lens of the
eye. It develops in cld age afier 55 o BO years.

38. What are the causes of cataract other than old age?
i. Eye injuries
il. Previous eye surgery
iii. Diseases such as diabetes and Wilson disease
w. Hypocalcemia
¥. Long-term use of drugs such as steroids, diurelics and
tranguilizers
vi. Long-term unprotected axposure 1o sunlight
vil. Alcoholism
wiii. Family history
ix. Diet conlaining large quantity of salt.
39. What is the refractory power of cornea and lens?
Refractory power of comea is 42 O {Diopter)
Refractory power of lens is 23 D,
40, What are the visual receptors or photoreceptors?
Explain their distribution briefly.
Visual receptors or photoreceplors are rods and cones
present in the retina of eyeball. In fovea centralis, only the
cones are present. While proceeding from fovea lowards
perpheny of relina, rods increase and cones decrease in
number. At the periphery of retina, only rods ane present.
41. What is the function of rods?
Rods have low threshold for light stimulus and are
responsible for dim light vision or night vision or scolopic
wigkon.
42. What are the functions of cones?
Cones have high threshold for light stimulus and are
responsible for bright vision or day light vision or phatapic
vision, Cones are also responsible for acuity of vision and
color vision,
43, What are the structures of rod cells and cone celis?
i. Cuter segment
i, IAmes segment
i, Cell body
v. Synaplic terminal.
44, What is the neurotransmitter present in synaptic
terminals of rod cell and cone cell?
Glutamate.

45. What is rhodopsin?
Rhodopsgin or visual purple is the photosensitive pigment
presant in the outer segment of rod cells.
46. What Is the chemical nature of rhodopsin? What are
its components?
Rhodopsin is a conjugated prolein.
Components of rhodopsin:
i. Protein called opsin: Opsin in rhodopsin is scotopsin.
ii. Coloring substance called chremophona: Chromophore
in rhodopsin is retinal,
47. What is Wald visual cycle? What are the stages of this
cycle?
Wald visual cycle is the series of photochemical reactions
when rhodopsin absorbs the light that falls on retina.

|
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Stages of Wald visual cycle:

i. Rhodopsin is decomposed into bathorhodapsin

ii. Bathorhodopsin is converied into lumirhodopsin

i, Lumirhodopsin decays into melarhodogpsin i

iv. Metarhodopsin | is changed to metarhodopsin 1)

v. Metarhodopsin Il is spht into scotopsin and ali-irans
retinal All-trans redinal is converled inlo all-rans retinod
{witamin A)

Metarhodopsin is usually called activated rhwodopsin
since 1 is responsible for development of receplor potential
in rod cells.

What is visual transduction or phototransduction?
Visual transduction of photolransduction the process by
which light energy is converled inlo receplor patential in
the visual receplors.

What is the difference between the resting membrane
potential in visual receptors and sensory receptors in
the body?

Resting membrane potential in visual receplors is very less
and il is only aboul — 40 mV whereas in ather sensory
receptors in the body it is — 70 1o — 90 mV,

Why the receptor potential in rod cells is less compared
other sensory receptors?

It is because of influx of sodium ions,

What is the difference between the process of receptor
potential in visual receptors and other cells of the
body 7

Receptor potential in other sensory receplors is due to
depolanzation. In visual receptors receplor potential is due
to hyperpolanzation.

What are the photosensitive pigments present in cone
cells?
Porpyropsin, idopsin and cyanapsin.
What is dark adaptation? What is its maximum
duration?
Dark adaplation is & process by which the person is able to
sed the objects in dim light. When a person enters a dark
reom from a bright-lighted area, he cannof see any object.
After sometime, his eyes get adapted and he starts seging
the objects slowly.

Maximurmn duration for dark adaplion is 20 minutes,

. What are the causes for dark adaptation?

i. Increase in the sensitivity of rods due lo resynthesis
of rhodopsin
ii. Dilatation of pupil.
What is light adaptation? What is its maximum
duration?
Light adaptation is a process in which eyes gel adapled (o
increased illumination. When a person enters a bright light
area from a dim light area, he feels discomfort for some
tima due to dazzling effect of bright light. After aboul soma
time, he is able to see the objects without dizcomiorn.
Maximum duration for light adaptation is 5 minutes.

. What are the causes for light adaptation?

i. Reduction in the sensitivity of rods due to breakdown
of rhodopsin
ii. Constnction of pupil.

What is night blindness or nyctalopia? What is its
cause?

Highl biindness or nyclalopia is the loss of vision when light
in environment becomes dim. Might blindness is dus 1o the
deficiency of vitamin A,
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Define electraretinogram (ERG).
Elecirorelinogram (ERG) is the record of electrical activily
produced in retina when it is stimulated by the light rays.

. Define acuity of vision.

Aguity of vison is the ability of eye to determine the precise
shape and details of any object.
Mame the receptors responsible for acuity of vision,
Cones are responsible for acuily of vision.
Hoew iz aculty of vision tested?
Distant vision: By using Snellen's chart
Mear vigion: By uging Jaeger's chart.
Define field of vision.
Part of external world seen by one eye when it is fixed in
one direction is known as field of vision,
What is binocular vision?
Binocular vision is the vision in which both the eyes are
used together, so that a portion of extérnal waorld is seen
by the eyes together, In man and some animals in whom
the eyeballs are situated in front of head, the visual fields
of both ayes overlap, Because of this, a portion of external
world is seen by both eyes,
What is monocular vision?
Manocular vision is the vision in which each eye is used
separately. In some animals like horse, eyeballs are
siluated al the sides of head. So, the visual fields of both
eyes overlap only to a very small extent, Because of this,
different porion of the external world is seen by aach eye.
What are the divisions of visual field?

i. Termporal field that extends to about 1040° laterally

i, Nasal field that extends (o about 60T medially

iii. Upper field that extends to about 607 above

iv. Lower field that extends to about 75° below.

What are corresponding retinal points?
Corresponding retinal points are the area in relina of both
eyes, an which the light rays from the object fall.

What is diplopla? How does it occur?

Diplopia means double vision. While loaking at an object, if
the eyeballs are directed in such a way that the light rays do
not fall upon the corresponding point of retina of bolh eyes,
a double vision or diplopia occurs i.e., one single object is
seean as double.

What are the causes for permanent and temporary
diplopia?

Permanent diplopia is caused by paralysis or weakness
of ocular muscles, Temporary diplopia occurs due to
imbalanced aclions of ocular muscles in conditions like
alcoholic intoxication,

What is blind spot?
Blind spet is a small area of retina where visual receptors
are absent. Optic disk in retina does not have any visual
receptors and if the image of any object falls upon oplic
disk, the cbject cannot be seen. So, this parl of retina is
called blind spot.
How s visual field determined?
By:

I. Using perimeter

il. Using Bjerrum’s screen

iii. Confrontation test,
Trace the pathway for visual sensation.
Visual pathway includes:

i. Receplors: Rods and cones

ii. First order neurons: Bipolar cells in retina
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iil. Second order neurons: Ganglionic cells in retina
iv. Optlic nerve: Formed by axons of ganglionic cells

v. Optic chiasma: Crossing af medial ibers of oplic nerve
wi. Optie tract: Formed by crossed and uncrossed fibers

of optic nerve

vii. Third order neurons: Lateral geniculate body
vitl. Oplic radiation

ix. Primary cortical center: Visual cortex,
Where is the subcortical center for visual sensation?
Lateral geniculate center forms the subcortical center for
visual sensalion.

Where is optic radiation or geniculocalcarine tract?
Oplic radialion or geniculocalcaring tract is the group of
nerve fibers from lateral geniculate body. The fibers of optic
radiation pass through internal capsule and end in visual
conex.

Where is the center for vision?
Center for vision is in visual cortex thal is siluated in
calcaring fissure in medial surface of occipital lobea.

What are the ar¢as of visual cortex?
i. Primary visual area : Area 17
ii. Visual association area ; Area 18
fii. Occipital eye figld : Area 19,

What are the functions of areas of visual cortex?

Primary visual area (area 17} Concerned with perception
of visual impulses

Wisual association area (area 18): Responsible for
interpretation of viswal impulses

Occipital eye field (area 19): Concerned with movements
of eyeballs.

. Define anopia and hemianopia.

Anopia is the loss of vision in one visual field. Hemianopia
is the logs of vision in one half of visual figld.

Namae the types of hemianopia.
i. Homonemous hemiancpia
ii. Heteronemous hemianopia.

What is hemonymous hemianopia?
Homonymous hemianppia means loss of vision in the
sama halves of both the visual fields.

What are the types of homonymous hamianopia?
i, Right homonymous hemianopia: Loss of vision in right
hall of vizual field of both eyes
i, Left homonymous hemianopia: Loss of vision in left
half of visual field of bolh eyes.
What iz heteronymous hemianopia?

Heteronymous hemianopia means loss of vision in the
opposite halves of both the visual fields.

. What are the types of heteronymous hemianopia?

i, Binasal hemianopia: Loss of vision in nasal half of
visual field of both ayes
ii. Bitemnporal hemianopia: Loss of vision in the tempaoral
half of visual field of both eyes,
Mame the effects of lesion at different levels of visual
pathway.
i. Lasion in optic nerve: Tolal blindnass
ii. Lesion in lateral fibers of oplic chiasma on one side:
Masal hemianopia
iil. Lesion in lateral fibers of both the sides of optic
chiasma: Binaszal hemianopia
iv. Lesion in medial fibers of oplic chiasma: Bilemporal
hemiancpia

v Lesionin laft optic tract, left lateral geniculate body, left |

optic radiation of lefl visual cornex: Right homenymous L____: h

hemianopia s .
vi. Lesion in right optic tract, right lateral geniculate
body, right oplic radiation or right visual corex: Left

hamanymous hemianopia.

B4, What is macular sparing?

Macular sparing is the retention of macular vision in
conditions like homonymous hemianopia. And total
blindness does not occur in spite of lesion in visual comex.

B5. What are the causes for macila sparing?

i. Fibers from macula project into the visual cortex of
bath shdes

ii. Fibars from macular region are projected into both
anterior and posterior pans of each visual cortex.

86. Define pupillary reflexes. Classify them.

Pupillary reflexes are the reflexes, which cause the
alteration in the diameter of pupil.
Pupillary reflexes are classified into three types:

i. Light reflex

ii. Ciliospinal reflax

iii. Accommodation reflex.

87. Define and classify light reflex.

Light reflex is the reflax in which, pupil consiricts when light
is Naghed inlo the aye,
Light reflex is classified into two types:
i. Direct light refiex in which, the flash of light in one aye
causes constriclion of pupil in the same eye.
il. Indirect or consansual light reflex in which the Nash of
light im one eye causes consiriction of pupil in the same
eye as well as in the cpposite aye,

B8. Trace the pathway for light reflex.

Afferanl hibers: Fibers from oplic pathway ending in
pretecial nucleus of midbrain

Ceanler: Preteclal nucleus

Efferent fibers: Fibers from pretectal nucleus reach
Edinger-\Westphal nucleus of LIl cranial nerve, Fibers
from this go to ciliary ganglion. Short ciliary nerves
anging from this supply constrclor pupitiae muscles
of iris,

89, What is ciliospinal reflex?

Ciliospinal reflax is tha dilatation of pupil caused by painful
stimulation of skin over the neck.

90. What is the nerve supply to the muscles of iris?

Constrictor pupillae muscle: Supplied by parasympalhetc
nerve fibers from Edinger-Westphal nucleus of LIl
cranial nerve,

Dilator pupillae muscle: Supplied by sympathelic fibers.

91. Define accommodation of eyeball.

Accommadation is the adjustments of eye to ses aither
near or distant objects clearly.

82. What are the adjustments made in eyeballs during

accommodation?
i. Convergence of eyeballs: Due o contraction of madial
recti
ii. Constriction of pupil: Due to confraction of constrictor
pupillae
iil. Increase in the anterior curvature of lens: Due to
confraction of ciliary musclé.

93. What Is Young-Helmholtz theory of accommaodation?

It describes how the curvature of the lens increases during
accommodation.
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94, Explain briefly the mechanism of increase in the

anterior curvature of lens during accommaodation.
During distant vision, lens is flal due 1o the fraction by
suspensory gaments, Dunng near vision, ciliary musche
contracts and draws the choroid forward. So, the ciliary
processes are brought closer to lans and the Suspensony
ligaments are slackenad. Now, the tension on the lens
is released. Due to the elastic property, the lens bulges
forward so that anterior curvature of lens increases.

95. What are Purkinje-Sanson images?

Purkinje-Sanson images are the images of flame of a
lighted candie held in front of eye. These images are used
to demonstrate ihe increase in the anterior curvature of
lens during accommaodation.

86. Trace the pathway for accommaodation.

Aflferent fibers: Visual fibers from reting 1o visual cortex in
occipital lobe and the association fibers from here to
frontal eye field in frontal lobe,

Center: Frontal eve field (area 8).

Efferent fibers: Fibers from frantal eye field to Edinger—
Westphal nucleus of Il cranial nerva. Fibars fram
this nucleus reach ciliary ganglicn. Nerve fibers from
this pass Ihrough shor ciliary nerves and supply
constrictor pupillae. Some fibers from frontal eye field
reach somatic motor nucleus of Il cranial nerve and
fipers from this supply the medial recii,

97. What is range of accommodation?

Range of accommodation is the distance bebtween far point
{punctum remotum) and near point (punctum proximum). ik
is expressed in cm.

88. What is amplitude of accommodation?

Amplilude of accommaodalion is the differance batweaen
refractive power of eye during far vision (static refraction)
and during near vision {dynamic refraction). It is expressed
in diopter.

99. What is Argyll Robertson pupil?

Argyll Reberson pupil is a condition in which the light reflex
is lost but accommodation reflex is present.

100. What is Homer syndrome or oculosympathetic palsy?

What are its symptoms?
Homer syndrome is an eye disorder caused by damage o
cervical sympathelic nerve.
Symptoms:
i. Ptosis: Drooping of upper eyelid
ii. Swelling of lower eyelid
i, Miosis or myosis: Abnormal constrction of pupil
iv. Enophthalmeos: Sinking of eyeball into its cavily
v. Absence of swealing on affected side of the faca.

101. What is presbyopia? What is the cause for it?

Presbyopia is a condition characlerized by progressive
dirninishad ability of eyes to focus on near objects with age.
It iz due to gradual reduction in amplitude of accommaodation
because of fallure 1o increase the antenor curvalure of lens.

102. What are the spectral colors? Name them.

Colors forming the specirum are called spectral colors,
Spectral colors are violet, indigo, blue, green, yellow,
ocrange and red (VIBGYOR)

103. What are the primary colors? Name them.

Primary colors are those, which can produce white whan
combinged legether, Primarny calors are red, green and blue,

104,

105,

1086.

107.

108,

109,

110.

111,

112,

¥What are the complementary celors? Give examples,
Complementary colors are the pair two colors, which
produce white when mixed or combined in proper
proportion.
Examples:
i. Red and greenish blue
il. Orange and cyan blue
iii. Purple and green,
What are the theories of color vision? Name them.
Theories of color vision are the theories, which explain the
mechanism of perception of color by eyes.
i. Thomas Young's trichromatic theory
ii. Helmholtz trichromatic theory
ili. Granit's modulator and dominator theory
iv. Harlridge's polychromatic theory
v. Hering's theory of opposite colors.

Define color blindness.
Color blindness is the failure to apprecialé one or maore
colors.

What are the causes of color blindness?
i. Trauma: Injury lo eya
ii. Chronic diseases such as glaucoma, diabeles,
Parkinson disease and Alzheimer disease
il Long-term use of some drugs such as antibiotics,
antihypertension drugs, barbiturates and
antiluberculosis drugs.

Classify color blindness.
Color blindness is the failure 1o appreciala ong or more
colors,
Types of color blindness:

i. Monochromatism

ii, Dichromatism

iii. Trichrematism.
What is monochromatism? What are its types?
Monochromatism is the condition in which the subject
cannot appreciate any color and the whole spectrum is
seen in different shades of gray.
It is divided inlo two types:

i. Rod monochromatism

ii. Cone monochromatism.

‘What is dichromatism? What are its types?
Dichromatism is the condition when only two of the three
primary colors are appreciated.
It is of three types:
I. Protonopia in which the first primary color, red cannel
be appreciated
ii. Deuleranopia in which green cannat be appreciated
iii. Tritaropia in which blue cannot be appreciated.

What is trichromatism? What are its types?
Trichromatism ks the condition in which all the three primary
colors are appreciated but the perception of one of the
calors is very weak.
It is divided into three types:
i. Protonamaly in which perceplion of red color is weak
ii. Deuteranomaly in which perception of green is less
ili. Trlanemaly in which perceplion of blue is less.

How ig color blindness determined?
By using:
i. Ishihara's color charls
ii. Colored wool
iii. Edridge-Grean lantarn.



113. What is refractive error?
Error of refraction or refractive error is the inability of eye (o
facus the image of objecls accurately on retina.

Classify errors of refraction.

i. Ametropia

a. Myopia
b. Hypermetropia

ii. Anisometropia

i, Astigmatism

iv. Presbyopia,
Define emmetropia.
Emmeiropia is the condition with normal refraciory power
of eye.
Define ametropia.
Amelropia is the condition with deviation of refractory
power of eye from normal condition resulting in inadequate
facusing on relina.
What is myopia or short sightedness? What is its
cause?
Myopia or shor sighledness is the eve defect characternized
by the inability to see the distant object, But the near vision
iz normal. It is caused by increase in anteroposterior
diameter of the eyeball. So, the image from distant object
is brought to a focus in front of retina.
How is myopia corrected?
By using concave lens.
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15,

116,

117.

118.

118. What is hypermetropia or long sightedness? What is

its cause?
Hypermetropia or long sightedness is the eye defect
charactenzed by the inability to see the near objects. Bul
ihe distant vision is normal. ILis caused by the decrease in
the anteroposterior diameter of eveball. So, the light rays
are brought to a focus behind retina.

120. How is hypermetropia corrected?

By using convex lens.

121, What is anisometropia? How is it corrected?
Anizsomelropia is the condition in which the two eyes have
unequal refraciory power. It is corrected by using diferent
appropriate lans for each eya.

122, Define astigmatism. What is its cause?

Astigmatism is the condition in which the light rays are
not brought o 8 sharp point upon retina. It is caused by
irregularity in the curvature of lens and unequal refractory
power of lens in different mernidians,

123. What are the types of astigmatism?

i. Regular astigmatism: In this, the raffaclony power
is unaegual in different meridians but, in one single
meridian, it is wunilorm throughout.

il. lrreguiar astigmatism: In this, the refractory power
is unegual not anly in different meridians bul also in
different points of same meridian,

124. How is astigmatism corrected?

By using eylindrical lens.
125. How is presbyopia corrected?

By using convex lans.

4126. Name the parts of ear.

. External ear: Consists of auricle and external auditory
megalus.

i. Middie ear: Consists of audilory ossicles, auditory

muscles and Eustachian lube.

Internal ear: Consists of cochlea and vestibular

apparalus.

il.

127. What is tympanic membrane?

Tympanic membrang is a thin, semitransparent membrane,
which separates the middle ear from external auditory
mealus,

128. What is the role of middle ear in hearing?

Middle ear transmils the airborne sound waves from
tympanic membrane lo inner ear by permilling the
adjustment of the diference in impedance (obstruction)
between air and fluid in inner ear.

129. What are auditory ossicles. Name them.

Auditory ossicles are the three miniature bones, which are
arranged in the form of a chain, extending across middle
ear from tympanic membrane o oval window,
Auditory ossicles are:
i. Malleus
ii. Incus
iii. Stapes.

130. What are the skeletal muscies attached to auditory
ossicles?

i. Tensor tympani
ii. Stapedius.

131. What is tympanic reflex? What is its significance?
Tympanie reflex 5 an altenvation reflex charactenzed by
involentary contractions of tensor tympani and stapedius
muscles, in response to load noise.

Significance:
. Tympanic reflex prevents ruplure of lympanic
membrana by lowd noise
ii. 1 also prevents fixation of footplate of stapes against
oval window during exposura to loud noise
ifi. It also protects cochlea from loud noige,

132, What is Eustachlan tube or auditory tube? What is its

function?
Euwstachian wbe or auditory lube is the flattened canal
extending from antenor wall of middle ear 1o nasopharynx.
It is responsible for equalization of pressure on either side
of tympanic membrana.

133. Name the sense organs present in internal ear or
labyrinth.

i. Cochlea for haaring
i, Westbular apparatus for equilibrivm.
134. What are the compartments of cochlea?
i. Scala vestibuli
ii. Scala media or cochlear duct
iii. Scala tympani.

135. What are the membranes, which divide cochlea into
three compartments?

i, Vestibular membrana or Reissner's membranea:
Separales scala vestibuli and scala media

ii. Basiar membrane; Separales scala media and scala
tympani.

136. Name the fluids present in cochlea.

i. Perilymph in scala vestibuli and scata tympani
ii. Endolymph in scala media.
137. What is helicotrema?
Helicoirema is small canal that cennecls scala vestibuli and
scala lympani at the apex of cochlea.

138. What is ductus reunions?
Duelus reunions is @ slender canal thal connecls scala
media with saccule of vestibular apparalus.

139. What is organ of Corti? _ _
Organ of Corti is the receplor organ for hearing. It is the
reurcepithelial structure in cochlea.
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140. What are the receptor cells of auditory sensation? And

mention their innervation,
Inner and culer hair calls present in Organ of Corti form
recepions of audilory Sensation,

Audilary receptors are supplied by bipolar cells of spiral
ganglion, siluated in modiclus of cochlea. Penpheral shost
processes (dendrites) of the bipolar cells are distributed
around hair cells as afferent nerve fibers. Theair long
processes (axens) leave the ear as cochlear nerve fibers
and anter medulla oblongata. In medulla oblengala, thesea
fibers divide into two groups, which end on ventral cochlear
nucleus and dorsal cochlear nucleus of the same side in
medulla ablongata.

141, What is tectorial membrane? What is its function?

Tectorial membrane is the membrane present at the roof
of ergan of Conti and i is in contact with processes of hair
cells of organ of Corti. When sound wavas reach the inner
ear, the endolymph in scala media vibrates. This causes
movements of tectorial membrane. The movemeants of
teciorial membrane stimulate the hair cells.

142. What are the divisions of vestibulocochlear nerve (VIll

cranial nerve)?
I. Vestibular division: Supplies the veslibular apparatus.
ii. Cochlear division: Supplies the eochlea.

143. Trace the auditory pathway.

i, Receplors; Hair cells in organ of Corti

ii. First order neurons: Meurons in spiral gangha Axons of
these neurcns form cochlear nerve

iii. Second order neurons: Neurons in ventral and dorsal
cochlear nucleus

iv. Third order neurons: Neurons in superior alivary
nucteus and nuclews of lateral lemniscus

. Subcortical center: Medial geniculate body of thalamus

vi. Coftical centers: In auditory cortéx in temporal lobe of
ceretwal conex,

144, What is auditory radiation? What is its significance?

Audilory radiation is the group of nerve fibers from medial
geniculate body go 1o the temporal corfex, via internal
capsule. The fibers of auditory radiation are invoived in
reflex movemeni of head, in response lo auditory stimuli.

145. What are the cortical areas for auditory sensation?

i. Primary auditory areas: Areas 41 and 42
il. Wernicke's area
iii. Auditopsychic area: Area 22.

146. What are the functions of cortical areas for auditory

sensation?

Pramary auditory areas {areas 41 and 42} Concerned with
perception of auditory impulses,

Wernicke's area and auditopsychic area {area 22):
Concermed with analysis and interpratation of auditory

impulses.

147. What are effects of lesion of auditory pathway?

I. Lesion of cochlear nerve causes deafness of the ear.

ii. Unilateral lesion of auditory pathway, above the level of
cochlear nucle causes diminished hearing.

i, Degeneration of hair cells in the grgan of Conli leads
lo presbycusis. Presbycusis is the gradual loss of
hearing. It is commen in oid age.

. Lesion in superior olivary nucleus resulls in poor
localization of sound,

148. What is the role of external ear in hearing?

Exlernal ear directs the sound waves towards the tympanic
membrane,

149,
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What is role of middle ear in hearing?

Role of middle ear in hearing is 1o conduct the sound
waves, When sound waves reach the lympanic membrane,
it vibrates. Vibrations from tympanic membrane are
transmilled by auditory ossicles in the middle ear to
perilymph of intarnal ear through oval window,

What is sound impedance? How is impedance offered
in the ear?

Impeadance means cbsiruction or opposition to the passage
of sound waves. In the ear. impedance is offered by the
perlymph present in cochlea,

What is impedance matching?

Impedance matching is tha process by which tympanke
membrane and audilory ossicles conver the sound energy
Into mechanical vibrations im cochlear fluid with minimum
loss of energy by matching the impedance offered by fluid.

What is the significance of impedance matching?
Impedance matching is the most important function of
middle ear. Because of impedance matching the sound
waves are transmitted to cochlea with minimum los
of intensily. Without impedance matching, conduclive
deafness occurs.

MName the types of conduction of sound waves in the
@ar.
I, Qesicular conduction
ii. Bone conduction
i, Air conduction.

What is the role eustachian tube?

Eustachian tube is notl concernad with hearing directiy.

However, it is respensible for equalizing the

pressure on either side of tympanic membrane,

What is traveling wave?

Travelling wawve is a mechanical wave initiated by auditory

slimulus in basilar fibers al base of basiar membrane. It

travels along basilar membrane lowards the apex of basilar

membrana near helicolrema like that of arterial pulse wave.
Vibrations from tympanic membrane reach the oval

window and cause movemenl of fluid in scala vestibuli,

scala media and scala tympani, Movement of fluid in scala

tympani initiates the wave in basilar membrane near round

window. This wave travels through basilar membrane

towards helicolrema, at the apex of cochlea.

What is the significance of traveling wave?

Traveling wave produces vibralion in basilar membrane,
which in turn, causes stimulation of hair cells in organ of
Corti.

What is sound transduction?

Sound transduction is a sensory transduction in hair cells
which are the recaplor cells in organ of Corti by which
sound energy is converted into action potential in the
auditory nerve fber.

Name the electrical potentials involved during the
process of hearing.

i. Receplor potential or cochlear microphonic potential

ii. Endocochlear potential or endolymphatic potential

iii. Action potential in auditory nenve fibers.
What is cochlear receptor potential or cochlear
microphonic potential?
Cochlear receptor potential or cochlear microphonic
potential is the mild depolarization thal is developed in
the hair cells of organ of Corli when sound waves ara
transmilled to internal ear.
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Resting membrane potential in hair cells is
— 60 mV. Stimulation of hair cells causes development of
mild depolarization up to — 50 mV.

What are the properties of cochlear receptor potential?
Cochlear receptor potential is:

i. Monophasic

ii. Non-propagative.

What is the significance of cochlear receptor potential?
Cochlear microphonic potential causes generation of action
potential in auditory nerve fiber.

What are the roles of inner and outer hair cells in sound

transduction?

Inner hair cells: Responsible for sound transduction and
cause generation of action potential in auditory nerve
fibers.

Outer hair cells: Responsible for mechanoelectrical
transduction by shortening during depolarization and
elongating during hyperpolarization. These actions
of outer hair cells facilitate movement of basilar
membrane and increase the amplitude and sharpness
of sound.

What is endocochlear or endolymphatic potential?
What is its significance?
Endocochlear or endolymphatic potential is the electrical
potential that exists between endolymph and perilymph
with endolymph having a potential of + 80 mV.

It increases the excitability and response of hair cells.

What are the theories of hearing?

i. Theories of first group: According to these theories,
analysis of pitch of the sound is the function of cerebral
cortex:

a. Telephone theory of Rutherford
b. Volley theory.

ii. Theories of second group: According to these theories,
analysis of pitch of the sound is the function of cochlea:
a. Resonance theory of Helmholtz
b. Place theory
c. Traveling theory.

Name the auditory defects or deafness.
i. Conduction deafness
ii. Nervous deafness.

What is conduction deafness? What are its causes?
Conduction deafness is the type of deafness that occurs
due to impairment in transmission of sound waves in the
external ear or middle ear.
Causes:
i. Obstruction of external auditory meatus by wax
ii. Thickening of tympanic membrane due to repeated
middle ear infection
iii. Perforation of eardrum by unequal pressure on either
side
iv. Otis media: Inflammation of middle ear
v. Otosclerosis: Fixation of footplate of stapes against
oval window.

What is nervous deafness? What are its causes?
Nervous deafness is the deafness caused by damage of
any structure in cochlea such as hair cell, organ of Corti,

basilar membrane or cochlear duct or lesion in auditory
pathway.

Causes:

i. Degeneration of basilar membrane or cochlear duct or
the lesion in the auditory pathway
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ii. Damage of cochlea by prolonged exposure to load
noise
ii. Tumor affecting VIII cranial nerve.

Name the tests for hearing.
i. Rinne's test
ii. Weber's test
iii. Audiometry.
What is the frequency of tuning fork that is used for
hearing tests?
512 cycles/second.

Which type of conduction is better in persons with
normal hearing?

In persons with normal hearing, air conduction is better
than bone conduction.

Which type of conduction is better in conduction
deafness?
In conduction deafness, bone conduction is better than air
conduction.

What does happen to conduction of sound in nerve
deafness?

In nerve deafness, both air conduction and bone conduction
are reduced or lost.

What is audiometry?

Audiometry is a technique used to determine the nature
and extent of auditory defects.

Name the sense organs for taste or gustatory sensation.
Taste buds are the sense organs for taste sensation.

Where are the taste buds situated?

Taste buds are situated on the papillae of tongue and in
the mucosa of epiglottis, palate, larynx and proximal part
of esophagus.

What are the types of papillae on the tongue?

. Filiform papillae situated over the dorsum of tongue
ii. Fungiform papillae situated over the anterior surface
of tongue near the tip

Circumvallate papillae arranged in the shape of 'V’
over the posterior part of tongue.

Name the types of cells present in the taste buds.
Which are the receptor cells?

i. Type | cells or sustentacular cells

ii. Type Il cells

ii. Type lll cells

iv. Type IV cells or border cells
Type lll cells are the receptor cells in taste bud.

Trace the pathway for taste sensation.

Pathway for taste sensation includes:

Receptors: Receptor cells in taste buds.

First order neurons: Neurons in the nuclei of the cranial
nerves namely, facial nerve, glossopharyngeal nerve
and vagus nerve.

Second order neurons: Neurons in the nucleus tractus
solitarius.

Third order neurons: Neurons in the posteroventral nucleus
of thalamus.

Taste center: Opercular area of cerebral cortex.

179. Name the nerves carrying taste sensation.

i. Chorda tympani branch of facial nerve: Carries taste
sensation from anterior two thirds of tongue.
ii. Glossopharyngeal nerve: Carries taste sensation from
posterior two thirds of tongue.
iii. Viagus nerve: Carries taste sensation from other areas.
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180. Name the primary taste sensations.
i. Sweel
. Sait
jil. Sour
iv. Bitter
v, Umami,

181. Name the chemical substances producing taste
sensation.

Sweal taste: Organic substances like monosaccharides,
poly saccharides, glyceral, aleohols, aldehydes,
kelones and chlorofarm and inarganic substances like
lead and berylium.

Salt taste: Chilondes of sodium, potassium and ammonium,
nitrates of sodium and potassium and some sulfates,
bromides and iodides.

Sour taste: Hydrogen lons in acids and acid salts,

Bitter taste: Organic substances: Quinine, strychnine,
maorphing, glucosides, picnic acid and bile salts Imor-
ganic substances: Salts of calcium, magnesium and
ammonium. Bitter tasle is mainly due lo catiens.

Urnami taste: Glutamale.

182. Name the taste sensations having very low threshold
walue and very high threshold.
Bitter taste has a very low thresheld (quining in 1 in
2,000,000 dilution) value.
Sweel taste has a very high threshold (sugar in 1 in
200 dilution) value,

183. What is taste transduction?
Taste transduction is the process by which taste receplor
converts chemical energy inte action patentials in taste
nerve fiver,

184. What is ageusia? What are its causes?
Loss of tasle sensation is known as ageusia. Ageusia in
antenior hwo thirds of the tongue is caused by lesion in facial
nenve, chorda tympani or mandibular division of trigeminal
nerve. Ageusia in antenior one thirds of tongue is caused
by lesion in glossopharyngeal nerve,

185. What is hypogeusia?
Decrease in taste sensation is called hypogeusia.

186. What is taste blindness?
Tasle blindness is a rare genetic disordar in which the
ability to recognize subslances by laste is lost,

187. What is Dysgeusia?
Dysgeusia is the disfunction of taste sense associated with
unpleasant taste perceplion.

188. What is flavor of food?
Flavar of food i the combination of bwa chemical sensations
namely taste and smell sensabions.

189, What are the receptors for sensation of smell or
olfactory sensation?
Receptors for sensation of smell or clfactony sensalion ane
the expanded end of dendrite of bipolar neurons situated
in olfactory mucous memborane,

190. What is vomeronasal organ?
Vomeronasal organ is an accessary olfaclory organ found
im animals including mammals.

191, What about vomeronasal organ in human beings?
Recently, it is claimed thal vomeronasal organ is present
in human beings in the form of vomeronasal pils on
anterior part of nasal seplum, I is not known whether il is
having olfactory function or not. Receptors in the pit detect
odorless human pheromones or vomeropherins.

192. Trace the pathway for olfactory sensation.

i, Receplors: Ending of dendrite of bipolar cells in
olfactory mucous membrane,

li. Axons of these cells synapse with dendrites of mitral
cells, which form the olfactory glomeruli in olfactory
bulb.

iii. Axons from olfactory bulb form clfactory tract that
tarminales in the center siluated in oifactony corbex.

iv. Olfactory corlex includes the structures of limbic
systam namely, alfactory nucleus, prepyrform corex,
cifactory wbercle and amygdala.

193. What is olfactory transduction’®
Olfactory transduction is the process by which alfactory
receplor converls chemical energy into aclion potentials in
offactory nerve fiber.

184. What are the different types of odor? Give examplas.

i. Aromalic or resinous odor: Camphor, lavender, clove

and bitter almond

ii. Ambrosia odor: Musk.

fi. Bufning odor: Burning feathers, tobaceo, roasied
coffes and meat
iv. Ethereal odor: Fruits, ethers and bees wax
v. Fragranl er balsamic odor: Flowers and perlumes
vi. Garlic odor: Garlic, cnion and sulfur
vii. Goat odor: Caproic acid and sweel cheese
will. Mausealing odor: Decayed vegetables and feces.

x. Repulsive cdor: Bed bug.

195. What are the two types of olfaction?

i. Orthonasal olfaction is the parception of smell by
means of sniffing into the nose. In this type of olfaction,
the odor molecules pass through nostrils, reach
the olfactory mucous membrane and stimulate the
olfactory receplors.

il, Retronasal olfaction is the perception of odor ariginaling
from mouth during eating or drinking. While chewing
the food or while drinking, some of the ador molecules
gently pass through the passage behind uvula, reach
the nasal cavily and stimulate the offactory receptors.

Retrenasal olfaction is commanly linked with flavor
af the foeod. Flavor is a combined sense which invalves
sensation of taste and sensation of smell.

What is anosmia?
Anocsmia refers loss of sensalion of smell.

197. What is hyposmia? What is its common cause?
Hyposmia is the reduced ability to recognize and to detect
any odor. Its common cause is the constant exposure to
a particular odor like that of perume that is ofien used in
EeXCESE,

138. What is hyperosmia?

Hyperaosmia is the increased or exaggerated olfactory
sensation,

196.
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