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Sesavali

bioorganuli qimia Seiswavlis cocxali organizmis

mniSvnelovani komponentebis (pirvel rigSi, biopolimere-

bisa da dabalmolekuluri bioregulirebis) aRnagobasa

da biologiur funqciebs.

biologiuri procesebis aRsawerad da Sesaswavlad

bioorganuli qimia iyenebs organuli qimiis meTodebsa

da ideebs.

biopolimerebi maRalmolekuluri bunebrivi naerTebia,

romlebic warmoadgens cocxali organizmis struqturul

safuZvels. maT miekuTvneba peptidebi, cilebi, naxSirwylebi,

lipidebi da nukleinmJavebi. TviT lipidebi ar warmoad-

gens maRalmolekulur naerTebs, magram organizmSi, Cveu-

lebriv, dakavSirebulia sxva polimerebTan, ris gamoc

maT, rogorc wesi, am ukanasknelT mivakuTvnebT.

uak (UDC) 577.1 (057.8)
                k 588

redaqtori qimiur mecnierebaTa doqtori,

profesori ramaz gaxokiZe

recenzentebi: biologiur mecnierebaTa doqtori,

profesori daviT miqelaZe
qimiur mecnierebaTa kandidati,

docenti lali tabataZe

damtkicebulia saxelmZRvanelod petre SoTaZis saxelobis
Tbilisis samedicino akademiis samecniero-pedagogiuri

sabWos mier

eZRvneba gamoCenil qarTvel mecnier-qimikoss, pirveli
qarTulenovani saxelmZRvanelos _ `mokle mineraluri
qimiis~ avtors, qarTuli qimiuri terminologiis Seqmnis
pirvel iniciators, originaluri gamokvlevebisa da saxa-
meblis struqturis Semoqmeds, odesel ebraelTa Temis
dacvisTvis SavrazmelTa sisastikes Sewirul (1905 w.)

aleqsandre (saba) kldiaSvils



54

magaliTad Saqrebisa da lipidebis, rac warmoqmnis ener-

gias, romelic SemdgomSi gamoiyeneba iseTi mniSvnelovani

procesebis cxovelmyofelobisaTvis, rogoricaa zrda,

gamravleba, homeostazis SenarCuneba, kunTebis muSaoba

da siTbos gamoyofa. am gardaqmnebSi Sedis Jangbadis Se-

boWvac. sunTqva _ aris bioqimiuri procesi, romlis Sede-

gad molekuluri Jangbadi aRdgeba wylamde. metabolizmis

dros energia inaxeba adenozintrifosfatSi (ATP),  ener-
giiT mdidar naerTSi, romelic cnobilia, rogorc en-

ergiis universaluri gadamtani.

biopolimerebisa da bioregulatorebis aRnagobisa

da Tvisebebis Seswavlis gareSe SeuZlebelia biologiuri

procesebis arsSi Cawvdoma. mxolod cilebisa da nuklein-

mJavebis aRnagobis Seswavlis Semdeg ganviTarda warmod-

genebi cilebis matriculi biosinTezisa da nuklein-

mJavaTa mier informaciis Senaxvisa da gadacemis Sesaxeb.

amrigad, biorganuli qimia did gavlenas axdens yvela

samedicino biologiuri profilis disciplinis ganvi-

Tarebaze da mniSvnelovan rols asrulebs praqtikuli

medicinis mravali aqtualuri sakiTxis gadawyvetaSi.

aRsaniSnavia, rom saxelmZRvaneloSi bioorganuli qi-

miis Teoriuli kursis garda mocemulia saswavlo-praq-

tikuli amocanebi da amis safuZvelze Sedgenili kiTxva-

pasuxebi.

aseTi gaerTmTlianebuli saswavlo masala students

gauadvilebs sagnis Rrmad Seswavlas, xels Seuwyobs da-

moukidebeli azrovnebis Camoyalibebas, rac momaval spe-

cialists metad waadgeba Tavis Semdgom praqtikul saqmia-

nobaSi.

bioregulatorebi naerTebia, romlebic aregulirebs

nivTierebaTa cvlas organizmSi. aseTi naerTebia vitaminebi,

hormonebi da mravali sxva sinTezuri, biologiurad aqtiu-

ri, nivTiereba (maT Soris, samkurnalo preparatebi).

bioorganuli qimia mWidro kavSirSia bioqimiasTan,

molekulur biologiasTan, biofizikasTan, biologiur

farmakologiasTan da sxva disciplinebTan. samedicino

biologiur mecnierebaTa yvela zemoCamoTvlili dargi-

saTvis saerToa is, rom TiToeuli maTgani specifikuri

midgomiT swavlobs naerTebs, romlebic warmoadgens

organizmSi mimdinare sasicocxlo procesebis safuZvels.

TvalnaTliv Cans problemisadmi qimikosebisa da

bioorganikosebis SeTanxmebuli midgomis aucilebloba.

samkurnalo preparatebis Sesaqmnel bazas emsaxureba

organizmSi mimdinare paTologiuri procesebis codna,

romelsac biologiuri modelebis gamoyenebiT vRebulobT.

amitomac organikosi qimikosebi da farmakologebi erTad

muSaoben am problemebze. bioorganuli qimia nawilia bio-

qimiisa, iseve rogorc samedicino qimia aris farmakologiis

nawili.

cocxal organizmSi mimdinare nebismieri procesis

warmarTvisaTvis aucilebelia energia, romelsac ujredis

SigniT mimdinare qimiuri reaqciis Sedegad vRebulobT.

bioqimiur procesebs safuZvlad udevs qimiuri gardaqm-

nebi, nawilobriv Jangva-aRdgeniTi reaqciebi. biologiuri

Jangvis reaqciebi warmoadgens energiis ZiriTad wyaros,

romelic mimarTulia Sinagan biologiur cvlilebebze.

umetesad biologiuri Jangvis dros  mimdinare reaq-

ciebis arsi mdgomareobs sakvebis komponentebis ̀ wvaSi~,
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funqciuri jgufi zogadi formulaklasis saxelwodeba

-F, -Cl, -Br, -J (hal)
]fkjutyt,b

_OH  ]blhjmcbkehb
_OR  fkrjmcbkehb
_SH  sbjkehb
_SR  fkrjmcbkehb
_SO3H  cekajyehb
_NH2

]fkjutyyfofhvt,b

cgbhnt,b atyjkt,b

vfhnbdb tstht,b

sbjkt,b (sbjcgbhnt,b)

sbjtstht,b (cekablt,b)

cekajv;fdt,b

fvbyt,b

ybnhjyfthst,b

ybnhblt,b

fklt]blt,b
rtnjyt,b

rfh,jyv;fdt,b

hsekb tstht,b

fvblt,b

R _ Hal

R _ OH

R _ OR

R _ SH

R _ SR

R _ SO3H

R _ NH2

R2 
_ NH

R3N

R _ NO2

NH fvby

N
_NO2  ybnhj

_C   N wbfy (ybnhjkeh)

  C O rfh,jybkehb
(jmcj/ueab)

  C
O
OH
rfh,jmcbkehb

  C
O
OR

fkrjmcbrfh,jybkehb

  C
O
NH2
rfh,jmcbfvblehb

  C NR
O   C H R

R    CO R

OH
O   C R

OR
O   C R

NH2

O   C R

organul naerTTa klasifikacia da nomenklatura

klasifikacia

dReisaTvis cnobilia ramdenime milioni organuli

naerTi, romelTa klasifikacias axdenen naxSirbaduli

jaWvis aRnagobis an molekulaSi arsebuli funqciuri

jgufebis mixedviT.

pirveli kriteriumiT arCeven sam ZiriTad jgufs:

1) acikluri, anu alifaturi, naerTebi _ najeri, u/eri

naxSirwyalbadebi da maTi nawarmebi;

2) karbocikluri naerTebi, romlebSic, Tavis mxriv

ganasxvaveben: a) aliciklur naerTebs _ naxSirbad-

atomisa da b) ormagi bmebis gansxvavebuli ricxvis

Semcvel sxvadasxva ciklur naxSirwyalbadebsa da

nawarmebs (sami ormagbmiani, eqvswevriani ciklebis

garda);

3) heterocikluri naerTebi da maTi nawarmebi.

naerTs, romlis SemadgenlobaSi mxolod erTi funqci-
uri jgufia, monofunqciurs uwodeben.

ramdenime erTnairi funqciuri jgufis Semcveli naer-

Ti polifunqciuria.
xolo sxvadasxva funqciuri jgufis Semcveli naerTi

_ heterofunqciuri.
funqciuri jgufebis bunebis mixedviT arCeven naerTTa

klasebs:
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I. isazRvreba ufrosi maxasiaTebeli, anu funqciuri

jgufi (naxSirwyalbaduri bunebis Camnacvlebeli, romelic

ganapirobebs naerTis mikuTvnebas gansazRvruli klasi-

sadmi da amave dros  gansazRvravs mis tipur qimiur Tvi-

sebebs), romelic ganapirobebs saxelwodebis daboloebas;

ganvixiloT ramdenime magaliTi.

menToli Sedis validolis (menTolis 25-30%-iani xsnari

izovalerianmJava meTilis eTerSi) SemadgenlobaSi. am

naerTSi ̀ ufrosia~ hidroqsilis jgufi, romelic ganapi-

robebs naerTis saxelwodebis daboloebas (oli). naxSir-

badatomebis danomvras vawarmoebT saaTis isris moZraobis

mimarTulebiT. menTolis saxelwodeba iqneba 2-izopropil-

5-meTilcikloheqsanol-1.

bronqialuri asTmisa da sxva alergiuli daavadebis

dros gamoiyeneba alkaloidi efedrini. am naerTSi `uf-

rosi~ hidroqsilis jgufia, romelic ganapirobebs naerTis

saxelwodebis daboloebas.

efedrini — CH — CH — NHCH3

OH

—

CH3

—

CH3

C H

CH3H3C

1

2

3

4

5

menToli

6

OH

nomenklatura

nomenklatura wesebis sistemaa, romelic TiToeul

naerTs calsaxa saxelwodebas aniWebs. es saxelwodebebi

gamosaxavs: a) naerTis bunebriv wyaros (magaliTad, laq-

toza gamoyofili iqna rZidan. laT. lactum _ rZe); b) naer-
Tis gansakuTrebul Tvisebas (magaliTad, saxelwodeba

glicerini warmoiSva misi tkbili gemos gamo. berZ. glucus _
tkbili); g) naerTis miRebis meTods (magaliTad, piroyurZen-

mJava miiReba yurZenmJavas pirolizis Sedegad); d) naerTis

gamoyenebis sferos (magaliTad, askorbinmJavas iyenebdnen

suravandis sawinaaRmdegod. laT. Skorbut _ suravandi,  ̀ a~ _

uaryofis maCvenebelia).

saxelwodebebi farTod gamoiyeneba mravali bunebrivi

naerTis (aminmJavebi, naxSirwylebi, alkaloidebi, steroi-

debi) da samkurnalo preparatis dasaxelebisas.

ufro srulyofilia da farTod gamoiyeneba Canacvle-

biTi nomenklatura, romlis mixedviTac Tavdapirvelad

axdenen fuZemdebluri struqturis (aciklur naerTebSi

aseTia mTavari naxSirwyalbaduri jaWvi, xolo karbo- an

heterociklur naerTebSi _ cikli) SerCevas. naerTis sa-

xelwodeba warmoiqmneba fuZemdebluri struqturis saxel-

wodebis fuZisagan, sufiqsisagan (es ukanaskneli aRniSnavs

CamnacvlebelTa bunebas, ricxvsa da adgilmdebareobas).

Camnacvleblebi iyofa or jgufad: 1) naxSirwyalba-

duri radikalebi da aranaxSirwyalbaduri maxasiaTebeli

jgufebi; 2) maxasiaTebeli jgufi, romelTa miTiTeba xdeba

an TavsarTSi, an daboloebaSi. am jgufis Camnacvlebel-

TaTvis dawesebulia ufrosobis rigi.
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organuli molekulebis sivrciTi aRnagoba

stereoqimia Seiswavlis organul naerTTa molekule-

bis samganzomilebian struqturebs, anu maT sivrciT aR-

nagobas, rac dakavSirebulia am naerTebis ara marto fizi-

kur-qimiur TvisebebTan, aramed maTi biologiuri aqtivobis

gamovlinebasTanac.

ganvixiloT molekulaTa sxvadasxva moZravi formebi

_ konformaciebi, xolo Semdeg stereoizomeria.

konfiguracia da konformacia

konfiguracia _ molekulaSi atomTa gansazRvruli sivr-

ciTi ganlagebaa. organul naerTebs erTnairi Sedgenilobisa

da erTnairi qimiuri aRnagobis dros SeiZleba gaaCndes

gansxvavebuli konfiguraciebi. maTi gamosaxva SeiZleba

samganzomilebiani burTul-Rerovani an naxevradsferuli

molekuluri modelebiT. maT grafikulad gamosaxaven Cve-

ulebrivi saxiT (xazebiT).

najeri naxSirwyalbadebis homologiur rigSi, eTanidan

dawyebuli, Cndeba naxSirbadatomebs Soris arsebuli martivi

s-bmebis garSemo brunvis SesaZlebloba molekulis qimiuri

aRnagobis Seucvlelad. amis Sedegad icvleba CamnacvlebelTa

sivrciTi ganlageba erTmaneTis mimarT. brunvis kuTxes ewo-

deba torsiuli kuTxe. am kuTxis sididis mixedviT moleku-

lam SeiZleba miiRos gansxvavebuli geometriuli formebi,

anu konformaciebi.

konformacia _ atomTa sivrciTi ganlagebaa gansazRv-

ruli konfiguraciis molekulaSi, romelic ganpirobe-

bulia erTi an ramdenime martivi s-bmis garSemo brunviT.

Tu naerTi Seicavs erT romelime maxasiaTebel jgufs,

misi saxelwodeba warmosdgeba naxSirwyalbaduri radi-

kalisa da maxasiaTebeli jgufis (an Sesabamis naerTTa

klasis) saxelwodebebisagan. simetriuli naerTebis

SemTxvevaSi Sesabamisi radikalis saxelwodebas emateba

prefiqsi `di~.

SedarebiT rTuli naerTis SemTxvevaSi irCeven fuZe-

mdeblur struqturas, romelic SeiZleba iyos nebismieri

saxelwodebis mqone naerTi. CamnacvlebelTa mdebareobas

masSi aRniSnaven prefiqsiT ̀ orTo~, ̀ meta~, ̀ para~, berZnuli

asoebiT _ a, b, g, s da a.S. an cifrebiT

H2N — CH2 — CH2 — CH2 — COOH — OHO2N —

a-aminvalerianmJava 4-nitrofenoli

(para-nitrofenoli)
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nasknel konformacias gaaCnia maqsimaluri energia. (a) da

(e) konformaciebSi or meTilis jgufs Soris kuTxe 600-ia.

es konformaciebi acdenilia.

energetikulad yvelaze xelsayrel konformaciebs
konformerebs uwodeben.

cikluri naxSirwyalbadebisaTvis, kerZod ki cikloal-

kanebisaTvis,  damaxasiaTebelia daZabulobis igive tipebi,

rac RiajaWviani naerTebisaTvis _ torsiuli da van-der-

vaalsuri. amasTanave, ciklur naerTebSi gvxvdeba daZabu-

lobis kidev erTi tipi,  romlis specifikuroba gamowveu-

lia Caketili jaWvis, anu ciklis arsebobiT. Tu gaviTva-

liswinebT, rom ciklebs gaaCnia brtyeli aRnagoba, maSin

C H3
H

H H

H
H

C H3

H H

C H3

HH

C H3
C H3

H

H
H

H

l t d

C H3
C H3

H

H
H

C H3
H

H H
C H3H

C H3
HH

H
C H3

H

f , u

H

amrigad, warmoiqmneba sxvadasxva konformaciuli izome-

rebi, romelTa urTierTgacvla xorcieldeba qimiuri bme-

bis gawyvetis gareSe. pirobiTad, minimalur torsiul ku-

Txed, romlidanac iwyeba aTvla, miCneulia 600.

konformaciebs, romlebSic Camnacvleblebi yvelaze
axlos imyofeba erTmaneTTan, gadafaruli ewodeba. maT
gaaCnia maqsimaluri energia.

konformaciebs, romlebSic Camnacvleblebi yvelaze
ufro daSorebulia erTmaneTisagan sivrceSi, damuxruWe-
buli ewodeba. maT gaaCnia minimaluri energia.

konformaciebs, romlebSic Camnacvleblebs Soris
kuTxe aris 60 0 , acdenili ewodeba.

aciklur naerTebSi gvxvdeba daZabulobis ori tipi _

torsiuli da van-der-vaalsuri. roca bmebi erTmaneTis
pirispir xvdeba, maT Soris adgili aqvs eleqtronul gan-

zidvas, molekulaSi iqmneba daZabuloba, romelic tor-
siuli, anu pitceris daZabulobis saxelwodebiTaa cnobi-

li. rTul naerTebSi xdeba moculobiTi Camnacvleblis

urTierTganzidva, rac iwvevs sistemis energiis gazrdas,

anu daZabulobis warmoqmnas. daZabuloba, romelic warmo-
iqmneba CamnacvlebelTa ganlagebiT manZilze, romelic
daaxloebiT tolia maTi van-der-vaalsuri radiusebisa,
ewodeba van-der-vaalsuri daZabuloba.

centraluri c-c bmis garSemo brunvis gamo (3600-iT
sruli Semobrunebisas) n-buTanSi warmoiqmneba 6 konfor-

macia, romelTa Soris yvelaze xelsayrelia damuxruWe-

buli (g) konformacia (torsiuli kuTxe or meTilis jgufs

Soris aris 1800). (b) da (d) konformaciebSi gadafarul

mdgomareobaSia meTilis jgufi da wyalbadis atomi, xolo

(v) konformaciaSi ki _ ori meTilis jgufi. amitom am uka-
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stereoizomeria

stereoizomeria _ izomeriis formaa, romlis drosac

nivTierebaTa molekulebs gaaCniaT atomTa qimiuri bmis

erTnairi mimdevroba, magram am atomTa gansxvavebuli ur-

TierTmdebareoba sivrceSi. igi SeiZleba iyos ori saxis:

optikuri  da geometriuli.

optikuri izomeria

arsebobs molekulebi, romelTac ar gaaCnia simetriis

sibrtye (warmosaxviTi sibrtye, romelic gadis moleku-

laze da yofs mas or tol nawilad). aseTi organuli mo-

lekulebi SeuTavsebelia Tavis sarkul gamosaxulebasTan.

am Tvisebas ewodeba qiraloba, xolo TviT molekulebs _

qiraluri. termini ̀ qiraloba~ aRniSnavs, rom nebismieri

ori sagani (molekula) erTmaneTis mimarT iseT mdgomareo-

baSia, rogorc marjvena da marcxena xeli, e.i. isini erT-

maneTis sarkuli gamosaxulebebia, romelTa SeTavseba sivr-

ceSi ar xerxdeba.

molekulis qiraloba ganpirobebulia masSi qiralo-

bis centris arsebobiT, am ukanasknelis rols asrulebs

sp3_ hibridizebul mdgomareobaSi myofi atomi, romelic

dakavSirebulia or sxvadasxva CamnacvlebelTan. organu-

li naerTebisaTvis gansakuTrebuli mniSvneloba aqvs qira-

lur naxSirbadis atoms, radganac mas ar gaaCnia simetriis

elementebi, xSirad asimetriulsac uwodeben da aRniSnaven

c* (ce) simboloTi.

umetes SemTxvevaSi naxSirbadis qiraluri atomis ar-

seboba molekulaSi laparakobs mis qiralobaze, magram

moxdeba Siga valenturi kuTxeebis mniSvnelovani gadaxra

109,50-dan. daZabulobas, romelic gamowveulia ciklSi nax-
Sirbadatomebs Soris valenturi kuTxeebis normaluri
mniSvnelobidan (109,5) gadaxriT, ewodeba kuTxuri, anu
baieris daZabuloba.

cikloheqsanis eqvswevriani cikli ar SeiZleba iyos

brtyeli, radganac masSi gvxvdeba Zlieri kuTxuri da

torsiuli daZabuloba.

s-bmebis garSemo naxSirwyalbadebis brunvis xarjze

cikloheqsani warmoqmnis naklebad daZabul arabrtyel

konformaciebs, romelTa Soris SedarebiT mdgradia ̀ sa-

varZlis~ da ̀ abazanis~, anu ̀ navis~ konformaciebi. orive

konformacia Tavisufalia kuTxuri daZabulobisagan,

radgan maTSi valenturi kuTxeebi 109,50-is tolia.

cikloheqsanis savarZlis konformaciaSi arc wyalba-

dis da arc naxSirbadis atomebi ar gvxvdeba gadafarul

mdgomareobaSi. kuTxuri da torsiuli daZabulobis arar-

sebobiT aixsneba is faqti, rom savarZlis konformacias,

yvela sxva konformaciasTan SedarebiT, minimaluri energia

gaaCnia.

H
H

H

H

H

H

H
H

H

H

H

H

1

23
4

5 6

II _ abazanis

H
H

H

H

H

H

H
H

H

H

H

1

23

4

5 6

H

I _ savarZlis
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am naerTis molekulaSi erTi qilaruli naxSirbadis

atomia. aqedan gamomdinare, rZemJava SeiZleba arsebobdes

ori enantiomeris da maTi racematis saxiT.

C

COOH

H

OH
CH3

C

COOH

H
HO

CH3

(+)-rZemJava (-)-rZemJava

baqteriebis saxeobis mixedviT, rZemJavuri duRilis

Sedegad SeiZleba warmoiqmnas racemuli an (-)-rZemJava.

optikuri izomeriis aRmoCenidan as welze meti xnis

ganmavlobaSi enantiomerebis erT-erT ganmasxvavebel

Tvisebad rCeboda sinaTlis polarizaciis sibrtyis gansx-
vavebuli mimarTulebiT brunvis unari. marTalia, gasagebi

gaxda is faqti, rom sinaTlis polarizaciis sibrtyis

brunva dakavSirebuli iyo molekulis konfiguraciasTan,
magram absoluturi konfiguraciis dadgena didi xnis

ganmavlobaSi ver moxerxda.

absoluturi konfiguraciis, e.i. qiralur centrTan

arsebuli Canacvlebis sivrciTi ganlagebis gansazRvra

SesaZlebeli gaxda mxolod rentgenostruqturuli ana-

lizis gamoyenebiT. pirveli naerTi, romlisTvisac 1951

wels gansazRvrul iqna absoluturi konfiguracia, iyo

(+)-RvinomJava.
konfiguraciis standartad miRebul iqna glicerinis

aldehidi, romlis marcxniv da marjvniv mbrunav enantio-

merebs miaweres gansazRvruli konfiguracia da aRniSnes,

rogorc D-(+)_ da L-(-)_glicerinis adlehidi.

es ar aris erTaderTi da sakmarisi piroba qiralobis

gamosavlenad. SeiZleba molekulaSi arsebobdes qiralo-

bis ori centric ki, magram mas ar gaaCndes simetriis

sibrtye e.i. iyos aqiraluri.

stereoizomerebs yofen enentiomerebad da diastereome-

rebad.

enantiomerebi iseTi stereoizomerebia, romelTa mole-

kulebi ise Seesabameba erTmaneTs, rogorc sagani da masTan

SeuTavsebadi misi sarkuli gamosaxuleba.

stereoizomerebs, romelTa molekulebi ar Seesabameba

erTmaneTs, rogorc sagani da misi sarkuli gamosaxuleba,

da aqvT gansxvavebuli fizikuri da qimiuri Tvisebebi,

diastereomerebs uwodeben.
enantiomerebs gaaCnia sinaTlis polarizaciis sibr-

tyis brunvis unari, e.i. optikuri aqtivoba. aqedan warmoiSva

maTi meore saxelwodeba _ optikuri izomerebi.
enantiomerebi erTnairi kuTxiT, magram gansxvavebuli

mimarTulebiT abruneben sinaTlis polarizaciis sibr-

tyes: erTi marcxniv mbrunavia, xolo meore _ marjvniv
mbrunavi. amitom maT optikur antipodebsac uwodeben.
marjvniv mbrunavs aRniSnaven (+)-iT, xolo marcxniv mbru-

navs _ (-)-iT.

enantiomerebis Tanabari raodenobis narevs racemati
ewodeba. mas optikuri aqtivoba ar gaCnia, rasac xSirad
naerTis win (±) niSnis daweriT aRniSnaven. brunvis kuTxis
sidide da niSani isazRvreba eqsperimentulad, polari-

metris daxmarebiT.

optikuri izomeriis gansaxilvelad magaliTad mo-

viyvanoT 2-hidroqsi propionmJavas, anu rZemJavas _

CH3_CHOH_COOH.
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J > B r> C l > S H > F > O H > N H 2 > C H 3 > H
2. Tu uSualod qiralur centrTan bmuli ori an

meti atomi erTnairia, maSin Camnacvleblis ufrosoba

ganisazRvreba ukve maTTan dakavSirebul (e.w. meore an

Semdgomi Sris) atomTa atomuri nomriT. magaliTad,

CH 2SH>CH 2OH>CH 2NH 2>CH 2CH 3 CH 2CH 2SH
 CH 2CH 2OHCH 2CH 2NH 2CH 2CH 2CH 3CH 2CH 3

3. Tu meore (an Semdgomi) Sris atomebic erTnairia,

magram aseT atomTa ricxvi gansazRvrulia, maSin is jgufia
ufrosi, romelic Seicavs met Camnacvlebels ufro maRali

atomuri nomriT. magaliTad,

C H C l 2 > C H 2 C l
4. rodesac uSualod qiralur centrTan mdgari atomebi

jeradi bmebiT ukavSirdeba sxva atomebs, maSin am ukanask-

nelTa ricxvi orkecdeba (ormagi bmis SemTxvevaSi) an

samkecdeba (sammagi bmis SemTxvevaSi). aqedan gamomdinare:

C O O H > C N > C O H > C H 2 O H
mas Semdeg, rac dadgindeba CamnacvlebelTa ufrosoba,

molekulas uyureben yvelaze umcrosi Camnacvleblis

sapirispiro mxridan. Tu am SemTxvevaSi darCenili sami

Camnacvlebeli damkvirveblisaken mobrunebul tetraedris

fuZeze ufrosobis Semcirebis mixedviT ganlagdeba saaTis

isris moZraobis mimarTulebiT, maSin naerTis qiraluri

centris konfiguracias aRniSnaven R_asoTi, xolo Tu isini

ganlagdebian saaTis isris sawinaaRmdego mimarTulebiT

_ S_asoTi.
moyvanili kriteriumebis mixedviT rZemJavaSi qiralur

centrTan dakavSirebul CamnacvlebelTa ufrosoba aseTi

TanmimdevrobiT mcirdeba:

O H > C O O H > C H 3 > H

D stereoqimiur rigs miekuTvneba D_glicerinis alde-

hidis monaTesave naerTebi qiraluri centris iseTi kon-

figuraciiT, roca funqciuri jgufebi (_OH, _NH2, _Hal)
ganlagebulia vertikaluri xazis marjvniv, L_rigSi ki _
marcxniv.

miuxedavad imisa, rom D,L_ sistema xSirad gamoiyeneba,
gansakuTrebiT aminmJavebisa da naxSirwylebis qimiaSi, igi

garkveul uxerxulobas qmnis iseTi naerTebis ganxilvisas,

romelTac ar gaaCniaT struqturuli msgavseba gliceri-

nis aldehidTan. mecnierebis mier SemoTavazebuli iqna

optikur izomerTa konfiguraciis gansazRvris SedarebiT

zogadi meTodi, romelic damyarebulia molekulis sivr-

ciTi modelis uSualo ganxilvaze qiralur atomTan da-

kavSirebuli Camnacvleblebis ufrosobis gaTvaliswi-

nebiT. amitom stereoqimiur nomenklaturaSi D,L_ sistema

sul ufro xSirad icvleba R,S_ sistemiT.
mimdevrobis wesiT pirvel rigSi sazRvraven qiralur

centrTan dakavSirebuli Camnacvleblebis ufrosobas
Semdegi kriteriumiT:

1. ori Camnacvleblidan isaa ufrosi, romelic Seicavs

qiralur centrTan uSualod dakavSirebul elementis

atoms ufro maRali atomuri nomriT. magaliTad,

D-(+) _glicerinis

aldehidi

CHO

H

CH2OH

 OH

CHO

HO

CH2OH

 H

L-(-) _glicerinis

aldehidi
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biologiurad mniSvnelovan naerTTa molekulebis

umravlesoba qiralobis ramdenime centrs Seicavs. maTTvis

stereoizomerebis ricxvis gamoTvla xdeba formuliT _

2n, sadac  n aris molekulaSi qiraluri centrebis raode-

noba.

geometriuli izomeria

qiralobis ori centris Semcveli naerTebisaTvis (Tu

am centrebTan dakavSirebulia sxvadasxva Camnacvleblebi)

unda arsebobdes ori wyvili enantiomeri da ori racemati

(TiToeuli wyvilisaTvis TiTo):

C

C

1

3

6

2

5

4

C

C

1

2

5

3

6

4

C

C

1

3

5

2

6

4

C

C

1

2

6

3

5

4

I II III IV
I da II,  agreTve III da IV formulebiT gamosaxul enan-

tiomerebi gaaCnia erTnairi fizikur-qimiuri Tvisebebi,

magram sinaTlis polarizaciis sibrtyis brunvis gansx-

vavebuli niSani. I stereoizomeri ar warmoadgens III an
IV stereoizomeris sarkul gamosaxulebas, amitom I da III,
agreTve I da IV stereoizomerebi diastereomerebia. maT
s-diastereomerebs uwodeben.

s-diastereomerebis garda arsebobs p-diastereome-
rebic (stereoizomerebi, romlebic Seicaven p-bmas). diaste-
reomerebis es tipi damaxasiaTebelia alkenebisa da maTi

yvelaze umcrosi Camnacvlebeli wyalbadis atomia

da Tu misi sapirispiro mxridan SevxedavT D-rZemJavas

molekulis sivrciT models, misi qiraluri naxSirbadis

atomi iqneba R-konfiguraciis, xolo L-rZemJavas SemTx-

vevaSi ki _ S-konfiguraciis.

fiSeris formulis gardaqmna xdeba naxSirbadis qira-

lur atomTan arsebuli Camnacvleblebis gadaadgilebiT.

amasTan, gadaadgilebaTa raodenoba luwi unda iyos. mag.,
D-glicerinis aldehidSi awarmoeben pirvel gadaadgile-

bas wyalbadis atomis da pirveladi spirtuli jgufis adgi-
lebis SecvliT ise, rom wyalbadis atomi moxvdes qveviT.
meore gadaadgilebis dros ki adgilebs ucvlian pirvelad

spirtul da hidroqsilis jgufebs. Semdeg sazRvraven
CamnacvlebelTa ufrosobas Semcirebis mimarTulebiT. am

SemTxvevaSi igi moxdeba saaTis isris moZraobis mimarTu-

lebiT:

C

COOH

H

OH
CH3

COOH

H

OH
H3C

C

COOH

H

HO CH3

C

L-(+) rZemJava (S-izomeri) D-(-) rZemJava (R-izomeri)

C

COOH

H
HO

CH3

CHO

HOH2C

H

 OH

CHO

HO

H

 CH2OH

pirveli       meore R-glicerinis

gadaadgileba        gadaadgileba      aldehidi

CHO

H

CH2OH

 OH
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kavSiri organul naerTTa molekulebis

aRnagobasa da maT biologiur aqtivobas Soris

cocxal organizmSi mimdinare reaqciaTa biokatali-

zatorebi _ fermentebi, romlebic cilovani bunebisaa,

Sedgeba mxolod L-a-aminmJavebisagan.

miuxedavad imisa, rom organizmi sakvebad iyenebs ama Tu

im naerTis racemul narevs, metabolizmSi xSirad mxolod

erTi enantiomeri erTveba. fermentuli katalizi, romliTac

xorcieldeba aRniSnuli procesi, iwyeba substratis adsorb-

ciiT cilovani molekulis _ fermentis zedapirze. am uka-

nasknelis stereospecifikuroba SeiZleba aixsnas masSi e.w.

receptoruli centrebis arsebobiT, romelTa saSualebiT

isini ierTeben mxolod garkveuli jgufebis Semcvel

naerTebs. substratis mierTeba fermentis aRniSnul cent-

rebTan xdeba kovalenturi an wyalbaduri bmebis warmoqmnis,

ionuri an polaruli jgufebis urTierTqmedebisa da fer-

mentis zedapirze arsebul CaRrmavebul adgilebSi subst-

ratis garkveuli fragmentis moTavsebis xarjze.

ferments, romelsac gaaCnia receptorebi ramdenime

jgufis misaerTeblad, advilad SeuZlia enantiomerebis

erTmaneTisgan garCeva.

samkurnalo preparatebis moqmedeba vlindeba ujredis

receptorebTan am preparatebis Semadgenel komponentTa

urTierTqmedebaSi, amasTan, naerTs unda hqondes iseTi

konfiguracia, rac SeiZleba srulad daukavSirdes recep-

tors. konfiguraciis Secvla misi antipodiT, rogorc

wesi, iwvevs farmakologiuri aqtivobis mkveTr daqveiTebas.

magaliTad, farmakologiuri aqtivobiT gamoirCeva mxolod

nawarmebisaTvis (maT xSirad cis-trans izomeriasac uwo-

deben).

p-diastereomerebs gaaCnia atomTa Soris bmebis erT-
nairi Tanmimdevroba, magram CamnacvlebelTa gansxvavebuli

sivrciTi ganlageba, ris gamoc isini stereoizomerebia,

meore mxriv, maT molekulebs gaaCnia simetriis sibrtye

(aqiraluria) da amitom p-diastereomerebisaTvis gamo-
ricxulia enantiomerebis arseboba. roca ormagi bmebiT

erTmaneTTan dakavSirebul naxSirbadatomebTan sxvadasxva

atomi da atomTa jgufia Canacvlebuli, iyeneben aRniSvnas

E, Z _ sistemas.
p-diastereomerebi, romlebSic ufrosi Camnacvleblebi

(ukavSirdeba ormagi bmis naxSirbadatoms) ormagi bmis

sibrtyis erT mxares mdebareobs, aRiniSneba Z _ simboloTi

(germanulad _ zusammen _ erTad), sxvadasxva mxares mdeba-
reobis SemTxvevaSi ki E _ simboloTi  (germanulad _ ent-
gegen  _ sawinaaRmdego).

C C
Br Cl

CH3O H

1 2
C C

Br H

CH3O Cl

1 2

Z_izomeri E_izomeri

pirveli naxSirbadatomTan ufrosi Camnacvlebelia

Br (bromi), xolo meoresTan _ Cl (qlori). swored maTi

urTierTmdebareoba gansazRvravs izomeris saxes.
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xSir SemTxvevaSi molekulis SemadgenlobaSi umniSvne-

lo cvlilebamac ki SeiZleba gamoiwvios naerTSi biolo-

giuri aqtivobis Semcireba. magaliTad, morfini Zlieri

narkotikuli TvisebebiT xasiaTdeba, misi meTileTeri _

kodeini SedarebiT susti narkotikia.
amrigad, naerTis biologiuri aqtivobis gamosavlenad

Zalze didi mniSvneloba aqvs mis sivrciT struqturas.

umniSvnelo cvlilebamac ki SeiZleba gamoiwvios aqti-

vobis daqveiTeba an sruli mospoba.

D-(-)_adrenalini. misi optikuri antipodis L-(+)_adrena-
linis OH jgufi sivrceSi gansxvavebuladaa orientire-

buli, rac iwvevs farmakologiuri aqtivobis Semcirebas.

analogiur movlenebs aqvs adgili adrenalinis msgavsi

aRnagobis mqone sxva samkurnalo naerTebis SemTxvevaSi.

magaliTad, izadrinis marjvnivmbrunavi stereoizomeris

bronqogamafarToebeli moqmedeba rvaasjer aRemateba misi

optikuri antipodis aqtivobas.

mxedvelobisaTvis Zalze didi mniSvneloba aqvs ret-

inols (vitamini A),  romelic organizmSi iJangeba II-trans

retinalad. es ukanaskneli fermentis (retinalizomeraza)

saSualebiT gardaiqmneba II-cis retinalad, romelic ukav-

Sirdeba Tvalis baduris Cxirebis cilas _ opsins da war-
moqmnis rTul iminonaerTs, sinaTlisadmi mgrZnobiare pig-

menti rodipsins. am ukanasknelis retinaluri komponenti

sinaTlis qvantis STanTqmasTan fotoizomerizdeba II-trans

retinalad, romelic veRar ukavSirdeba ospins da romelic

uzrunvelyofs Tvalis baduris Cxirebis agznebas.

CH3 CH3

CH3

C

H

C

H

C

CH3

C

H

C

H

C

H

C

CH3

C

H

CH2OH

retinoli



2726

unda aRiniSnos, rom aromatulobis cneba Zalze mniSv-

nelovania bioorganuli qimiisaTvis, radganac cocxali

materiis ZiriTadi funqciebi xorcieldeba naerTebiT, rom-

lebic mTlianad an nawilobriv warmoadgens aromatul

sistemebs. am mxriv Zalian sainteresoa heterocikluri

naerTebi.

xuT- da eqvswevriani ujeri heterociklebi, romlebic

heteroatomis saxiT Seicavs Jangbads, azots da gogirds,
akmayofilebs aromatulobis kriteriums.

biologiurad mniSvnelovani naerTebis (nukleotidebi,

kofermentebi, alkaloidebi) SemadgenlobaSi Sedis purinis

kondensirebuli heterocikluri sistema.

N. .

N
. .

N
. .

N. .

H

1
2

3 4

6
5 7

8

9

atomTa urTierTgavlena

organuli molekulebis ama Tu im gardaqmnaSi mona-

wileobis unari upirveles yovlisa damokidebulia maTSi

eleqtronuli simkvrivis ganawilebaze.

rogorc cnobilia, kovalenturi bma arapolarulia,

e.i. misi eleqtronuli simkvrive Tanabradaa ganawilebuli

mxolod im SemTxvevaSi, rodesac erTmaneTs ukavSirdeba

erTi da igive elementis atomebi an erTnairi eleqtrouar-

yofiTobis mqone sxvadasxva elementis atomebi. gansxva-

vebuli eleqtrouaryofiTobis mqone atomTa dakavSirebas

atomTa urTierTgavlena organul naerTTa

molekulebSi

SeuRlebuli sistemebi

naerTebs, romlebSic erTmagi da ormagi bmebi ganla-
gebulia monacvleobiT, SeuRlebuli ewodeba. maT yofen
Ria da Caketili jaWvebis Semcvel sistemebad. RiajaWvian

umartives SeuRlebul naerTs warmoadgens butadien-

1,3(divinili)

CH2 == CH — CH ==  CH2

am naerTSinaxSirbadis yvela atomi sp2-hibridizebul

mdgomareobaSia.

SeuRleba energetikulad xelsayrelia, radgan am pro-

cesis Sedegad xdeba p-eleqtronuli simkvrivis deloka-

lizacia da energiis gamoyofa. aqedan gamomdinare, SeuR-

lebul sistemebs yovelTvis energiis ufro mcire maragi

aqvs, vidre sistemas izolirebuli jeradi bmebiT. SeuRle-

buli sistemis Semcveli naerTebi Termodinamikurad ufro

mdgradia.

SeuRleba aris p-kavSirebian sistemaSi eleqtronuli

simkvrivis ganawileba, rac molekulis stabilizirebas

iwvevs.

ormagi bmebis Semcveli SeuRlebulsistemiani ciklu-

ri naerTebidan aRsaniSnavia aromatuli naxSirwyalbadebi

da maTi nawarmebi. rogorc cnobilia, benzolSi naxSirba-

dis eqvsi atomi sp2-hibridul mdgomareobaSia. warmoqmnili

s-bmebi (C_C da C_H ) erT sibrtyeSi mdebareobs. benzol-

Si yvela bmis sigrZe erTnairia (0,140). mas gaaCnia energiis

Zalze mcire maragi da avlens maRal Termodinakikur mdgra-

dobas.
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organul naerTTa fuZe-mJavuri Tvisebebi

1923 wels brenstedma da lourim erTmaneTisagan da-

moukideblad wamoayenes mJavebisa da fuZeebis protoli-

turi Teoria, romlis Tanaxmad mJavebi protonis gacemis

unaris mqone neitraluri molekulebi an ionebia (pro-

tonTa donorebi), xolo fuZeebi ki _ protonis mierTebis

unaris mqone neitraluri molekulebi an ionebi (protonTa

aqceptorebi).

mJavuroba an fuZianoba naerTTa ara absoluturi, ara-

med fardobiTi Tvisebaa. fuZe Tviseba mJRavndeba mJavas

Tanaobisas, xolo mJava Tviseba _ mxolod fuZis Tanao-

bisas. fuZesa da mJavas Soris mimdinare reaqcia zogadi

saxiT SeiZleba ase gamoisaxos:

A — H   +   :B    A
_
       +        B+ — H

                  mJava     fuZe  SeuRlebuli  SeuRlebuli

                              fuZe           mJava

neitraluri mJavebis disociaciis Sedegad warmoiqm-

neba anioni, romelic warmoadgens fuZes da iwodeba SeuR-
lebul fuZed. rac ufro Zlieria (sustia) mJava, miT ufro

sustia (Zlieria) fuZe. raodenobrivad mJavuroba fasdeba

mJavidan fuZeze protonis gadatanis protolituri reaq-

ciis wonasworobis mudmiviT (Ka). rac ufro didia igi,

miT ufro Zlieria mJava.

protonTan dakavSirebuli elementis bunebis mixedviT,

e.i. mJavuri centris aRnagobis mixedviT, brenstedis mJavebi

iyofa oTx ZiriTad jgufad: OH_ mJavebi (karbonmJavebi,
fenolebi, spirtebi), SH_mJavebi (Tiolebi), NH_mJavebi (ami-
nebi, amidebi, imidebi) da CH_mJavebi (naxSirwylebi da

maTi nawarmebi). karbonmJavebis garda, organul naerTTa

ki kovalenturi bmis simkvrive gadaweulia, ufro eleqt-

rouaryofiTi atomisaken _ bma polarulia. amasTan, po-

larizacia vrceldeba naxSirbaduli jaWvis gaswvriv, rac

Tavis mxriv iwvevs naxSirbadis atomebze nawilobrivi

muxtebis (s) gaCenas.




 CXCHCHCHCH 2223

IIIIII

 C

== CH — C == O


2CH
|

H

amrigad, X Camnacvlebeli iwvevs ara marto ̀ Tavisi~ s-
bmis (naxSirbadis atomTan) polarizacias, aramed gavlenas

axdens _ amJRavnebs efeqts mezobel s-bmebzec. eleqtro-

nuli gavlenis am tips induqciuri ewodeba da aRiniSneba

J_ simboloTi.

induqciuri efeqti aris Camnacvleblis eleqtronuli

gavlenis gadacema s-bmebis gaswvriv.
arsebobs kidev mezomeruli efeqti, mas xSirad SeuR-

lebis efeqtsac uwodeben, radganac Camnacvleblis gav-

lenis gadacema xorcieldeba p-bmebis sistemiT, TviTon
Camnacvlebeli ki SeuRlebuli sistemis monawilea.

mezomeruli efeqti aris Camnacvleblis eleqtronuli
gavlenis gadacema p-bmebiani sistemis gaswvriv.

induqciuri efeqtisagan gansxvavebiT mezomeruli efeq-

tis gadacema SeuRlebuli bmebis sistemaSi xdeba gaci-

lebiT did manZilze.
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nebia. es fuZeebi Zalze susti fuZeebia, radganac proto-

nirebadi elqtronuli wyvili araa Tavisufali. protonis

Tavisufali s-orbitalisa da jeradi bmis an SeuRlebuli

sistemis p-molekuluri orbitalis gadafarvis Sedegad

warmoiqmneba aramdgradi p-kompleqsi.

onuri fuZebis klasifikacia warmoebs im heteroatomis

(fuZianobis centri) bunebis mixedviT, romlis gaunawi-

lebel eleqtronul wyvilTanac xdeba heteroatomis

mierTeba:

a) amoniuri (fuZianobis centri        ,     ,       )

_ pirveladi (RNH2), meoradi (R2 N H) da mesamadi (R3 N)

alifaturi da aromatuli aminebi, azomeTinebi (RCH       NR),

nitrilebi (RC      N), heterocikluri azotSemcveli naer-

Tebi.

b) oqsoniuri (fuZianobis centri  — O —,  ==O) _ spir-

tebi (ROH), martivi eTerebi (ROR),

g) sulfoniuri (fuZianobis centri — S  —  ) Tiospir-

tebi (RSH) da TioeTerebi (RSR).

.. .. ..
..

     N— —..
—— —N

.. ———N
..

.. ..

..

..

..

.. ..

HalNH OR  X
2
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aldehidebi R—C ——

..
O..
H

C
—
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..
O..

R

R
ketonebi

;

..

..

..

.. .. ..
..

—— —

mJavaTa funqciuri nawarmebi

..
R—C ——

O..
X
, sadac

umravlesobas gaaCnia susti mJavuri Tvisebebi. maTi aRmo-

Cena indikatoriT ar SeiZleba.

mJavaTa siZliereze msjeloben Sesabamisi SeuRlebuli

fuZis (anionis) stabilurobis mixedviT. es ukanaskneli

ki ganisazRvreba uaryofiTi muxtis delokalizaciis xa-

risxiT: 1) atomTa urTierTgavleniT (mJavur centrSi ato-

mis eleqtrouaryofiTobiTa da polarizebadobiT); 2) gamx-

snelis gavleniT (solvataciis efeqti).

brenstedis im mJavebisaTvis, romlebic Seicavs erT-

nairi alifatur an aromatul radikalebs, anionis stabi-

luroba, e.i. mJavuroba, damokidebulia mJavur centrSi myofi

atomis eleqtrouaryofiTobaze da polarizebadobaze.

periodebSi atomis eleqtrouaryofiToba izrdeba ri-

gobrivi nomris matebasTan erTad, e.i. izrdeba uaryofiTi

muxtis Sekavebis unari. amasTan dakavSirebiT, OH_  mJavebi

ufro Zlieria (Jangbadis eleqtrouaryofiToba 3,5), vidre

Sesabamisi NH_mJavebi (azotis eleqtrouaryofiTobaa 3,0).

perioduli sistemis jgufebSi rigobrivi nomris mate-

basTan erTad mcirdeba eleqtrouaryofiToba, magram izrdeba

atomTa polarizebadoba (atomis polarizebadoba aris eleqt-

ruli velis gavleniT atomis gareTa eleqtronuli Rrublis

gadanacvleba, gadanawileba. rac ufro meti eleqtronebia

atomSi da rac ufro Sorsaa isini atombiTvisagan, miT metia

polarizebadoba).

brenstedis fuZeebi kovalenturi bmiT protonis

dasakavSireblad unda Seicavdes an p-bmis eleqtronebs

an Tavisufal eleqtronul wyvils.

amis mixedviT arCeven p_ da n_, anu onur fuZeebs.
p_fuZeebSi (alkenebi, alkadienebi, arenebi) fuZianobis

centri, e.i. protonis mierTebis adgili, p-bmis eleqtro-
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poli- da heterofunqciuri naerTebi

mravalatomiani spirtebi da fenolebi

spirtebi, romelTa molekulebi Seicavs ramdenime hid-

roqsilis jgufs, mravalatomiania. mravalatomiani spir-

tebi ufro maRali mJavianobiT gamoirCevian, vidre erTato-

miani spirtebi, rac gamowveulia hidroqsilis jgufis J-efeq-
tiT. amis damadasturebelia poliolebis reaqcia zogierT

mZime liTonTa hidroqsidebTan. am dros tute areSi xdeba

damaxasiaTebeli Seferilobis mqone Sigakompleqsuri na-

erTis warmoqmna. spilenZis (II) hidroqsidTan reagirebisas
am ukanasknels intensiuri lurji Seferiloba gaaCnia (es

reaqcia mravalatomiani spirtebis aRmomCenia):

glikolebis umartivesi warmomadgeneli eTilengli-

koli blanti, tkbili gemos mqone ufero siTxea. erTato-

miani spirtebis msgavsad, igi moqmedebs tute liTonebTan,

mineralur da organul mJavebTan da halogenwyalbadebTan,

ris Sedegadac xdeba Sesabamisad, glikolatebis, martivi

da rTuli eTerebisa da halogenalkanebis warmoqmna. amas-

Tan, aRniSnuli reaqciebi mimdinareobs rogorc erTi, ise

orive hidroqsilis jgufis monawileobiT, ris gamoc SesaZ-

lebelia Sesabamisi sruli an arasruli produqtis miReba.

eTilenglikolis dehidrataciisas, pirobebis mixedviT,

warmoiqmneba sxvadasxva produqti, romelTa Soris araa

eTilenis oqsidi _ Sigamolekuluri dehidrataciis sava-

raudo produqti. am SemTxvevaSi SeiZleba warmoiqmnas

CH2OH

CH2OH
+ Cu(OH)2

—

CH2—O

CH2—O

—
Cu + 2H2O2 —

luisis fuZe _ atomi, molekula an ionia, romelsac

kovalenturi bmis warmosaqmnelad gaaCnia savalento

eleqtronebis erTi wyvili mainc (RNH2, ROH, ROR, RSH,

RSR, p -bmebis Semcveli naerTebi).

amrigad, luisis mJavebi eleqtronuli wyvilis aqcep-
torebia, xolo luisis fuZeebi _ eleqtronuli wyvilis

donorebi. mJavaTa da fuZeTa aRniSnuli Teoria SedarebiT

zogadia da moicavs brenstedis Teoriasac, magaliTa, ro-

gorc luisis, ise brenstedis fuZeebi eleqtronuli wyvi-

lis donorebia, oRond, oRond brenstedis mixedviT, es

wyvili xmardeba protonTa mierTebas da, aqedan gamom-

dinare, luisis fuZeTa kerZo SemTxvevasTan gvaqvs saqme.

rac Seexeba mJavebs, brenstedis mixedviT, isini protonTa

donorebs warmoadgenen, maSin, rodesac luisis mJavaTa

cneba ufro farToa (nebismieri naerTi vakanturi orbi-

taliT).

..

..
.. ..

..
..
..

..
..

..
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triolebis umartivesi warmomadgeneli glicerini
(propantrioli-1,2,3) blanti, tkbili gemos mqone ufero

siTxea. igi Zalze higroskopulia, gaaCnia eTilenglikolis

msgavsi Tvisebebi. koncentrirebuli gogirdmJavas Tanao-

bisas glicerinisa da azotmJavas narevis gaxurebiT miiRe-

ba glicerinis trinitrati _ nitroglicerini, romlis

1%-iani xsnari eTanolSi gamoiyeneba sisxlZarRvebis gasa-

farToebel saSualebad mwvave stenokardiuli Setevis

dros. fosformJavas moqmedebisas glicerini warmoqmnis

a- da b-glicerofosfatebis narevs, xolo umaRles karbon-

mJavebTan urTierTqmedebisas ki _ cximebs.

kaliumis bisulfatTan gaxurebisas glicerini warmoqmnis

mkveTri, arasasiamovno sunis mqone ujer aldehids _ akro-
leins, romelic aRizianebs Tvalisa da sasunTqi gzebis

lorwovan garsebs:

glicerini didi raodenobiT gamoiyeneba qimiur da

kvebis mrewvelobaSi, kosmetikuri da samkurnalo preparate-

bisa da asafeTqebeli nivTierebebis misaRebad.

poliolebis mniSvnelovani warmomadgenlebi _ aldi-
tebi monosaqaridebis aRdgenis produqtebia. aRniSnuli

naerTebidan gansakuTrebul yuradRebas imsaxurebs penti-

tebi da heqsitebi _ xuT da eqvsatomiani spirtebi. ribiti

(ribozis aRdgenis produqti) xuTatomiani spirtia, rome-

lic Sedis vitaminis SemadgenlobaSi.

t0

_2H2O

CH2OH

CHOH

—

CH2OH

—

CH2

C

—

CHOH

—
—

—

CH2
—— CH— C —

O

H

vinilis spirti, romelic aramdgradia da gardaiqmneba

acetilaldehidad:

mJavas Tanaobisas eTilenglikolis gaxurebiT xorci-

eldeba molekulaTaSorisi dehidratacia da miiReba

cikluri eTeri _ dioqsani, romelic saukeTeso gamxsnelia:

eTilenglikolis daJangva azotmJavaTi an qromis (VI)
oqsidiT safexurebrivad mimdinareobs. Jangvis saboloo

produqtia umartivesi orfuZiani karbonmJava _ mJaunmJava:

CH2OH

CH2OH CH2OH

COH
COOH

CH2OH

COH

COH

COOH

COH

COOH

COOH
glikolis

aldehidi

glikomJava

glioqsali

glioqsilmJava

mJaunmJava

CH2

OH

CH2

OH

+
CH2

HO

CH2

HO

- 2H2O

H2C

O

H2C

O

CH2

CH2

CH2OH—CH2OH  ———  [CH2     CHOH]             CH3—C
ZnCl2
_H2O

—— —
O

H
>

eTilenglikols gaaCnia Zalze dabali gayinvis tempe-

ratura da gamoiyeneba antifrizis dasamzadeblad. sakmao

higroskopiulobis gamo, mas iyeneben agreTve beWdviTi saRe-

bavebis warmoebaSi.
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oratomiani fenolebi wyalSi adviladxsnadi krista-

luri nivTierebebia. qimiuri TvalsazrisiT isini imeore-

ben erTatomiani fenolebisaTvis damaxasiaTebel mraval

reaqcias (warmoqmnian fenolatebs tute liTonebTan an

tuteebTan reagirebisas; spilenZis fxvnilis Tanaobisas

urTierTqmedeben halogenalkanebTan).

difenolebisaTvis damaxasiaTebelia specifikuri reaq-

ciebic. meore hidroqsilis jgufis Seyvana molekulaSi

zrdis mJavianobas. oratomiani fenolebi Zalze advilad

iJangeba da Zlieri aRmdgenlebia. pirokateqinisa da hid-

roqinonis daJangviT xdeba Sesabamisad orTo- da paraqi-

nonebis warmoqmna.

sistema qinoni_hidroqinoni mniSvnelovan rols as-

rulebs organizmSi.

kanis, Tvalebisa da Tmis pigmenti melanini indol-

5,6-qinonis polimeria. aRniSnuli naerTi organizmSi war-

moiqmneba aminmJava fenilalaninis metabolizmis Sedegad.

difenolebisaTvis damaxasiaTebelia TvisebiTi reaqcia

rkinis (III) qloridis xsnarTan. am reagentTan pirokateqini

warmoqmnis mwvane Sefervas, romelic sust tute areSi ga-

dadis wiTelSi, rezorcini _ muq iisfer Sefervas, romelic

sust tute areSi qreba, xolo hidroqinoni rkinis (III)

O

OOH

OH

[O]
-H2O

OH

OH

[O]
-H2O

O

O

qsilits Zalze tkbili gemo aqvs da gamoiyeneba kvebis

mrewvelobaSi Saqris Semcvlelad diabetiT daavadebuli

avadmyofebisaTvis. analogiuri gamoyeneba aqvs sorbits.
mniSvnelovani eqvswevriani cikluri poliolia inoziti.

igi Seicavs qiralur naxSirbadis atomebs da SeiZleba

arsebobdes ramdenime stereoizomeris saxiT, romelTagan

gansakuTrebul yuradRebas imsaxurebs mezoinoziti, anu
mioinoziti. igi gvxvdeba adamianisa da cxovelis kunTebsa

da mravali organos SemadgenlobaSi. mioinoziti farTodaa

gavrcelebuli mcenareul samyaroSic. amasTan, igi gvxvdeba

rogorc Tavisufali, ise heqsafosfatis _ fitinmJavas saxiT.

am ukanasknelis kaliumis an kalciumisa da magniumis Sereu-

li marili _ fitini xels uwyobs sisxlwarmoqmnas da

organizmSi fosforis naklebobiT gamowveuli daavadebebis

dros aumjobesebs nervul sistemis moqmedebas.

OH OH

OH

OH

HO H

H H H

OH

H

H
mioinoziti

CH2OH

H OH
OH
OH

H
H

CH2OH

CH2OH

H OH
H
OH

HO
H

CH2OH

CH2OH
H OH

H
OH

HO
H

CH2OH
OHH

D-ribiti D-qsiliti D-sorbiti
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orfuZiani karbonmJavebi wyalSi xsnadi kristaluri

nivTierebebia. isini ufro Zlieri mJavebia, vidre erTfuZ-

iani karbonmJavebi, rac gamowveulia karboqsilis jgufebis

urTierTgavleniT.

orfuZiani karbonmJavebis qimiuri Tvisebebi erTfuZia-

nis msgavsia. isini liTonebTan, liTonTa oqsidebTan da

tuteebTan (maT Soris fuZeebTan) reagirebisas warmoqmnian

srul an arasrul marilebs (mJaunmJava _ oqsaletebs,
malonmJava _ malonatebs, glutarmJava _ glutaratebs
da a.S.). spirtebTan reagirebisas ki _ srul an arasrul

rTul eTerebs. amiakTan urTierTqmedebisas jer xdeba

amoniumis marilis miReba, romelic gaxurebisas kargavs

wyals da Sesabamisad amidad gardaqmna. aRsaniSnavia, rom

qarvamJavas amiakTan reagirebisas saboloo produqtia

ara amidi, aramed cikluri imidi _ suqcinimidi:

HOOC—COOH
t0

_CO2

HOOCH

CH2—COOH

CH2—COOH _H2O
t0 CH2—CO

CH2—CO —

—
O——

mJaunmJava da malonmJava gaxurebisas dekarboqsilir-

deba Sesabamis monokarbonmJava, maSin, rodesac am pirobebSi

qarvamJava da glutarmJava kargavs wyals da xuT- da eqvs-

wevrian ciklur anhidridebs warmoqmnis:

—

CH2—COOH

CH2—COOH

NH3
CH2—COOH

CH2—COONH4
_H2O

t0 CH2—COOH

CH2—CONH2

— —

_H2O
t0 CH2—CO

CH2—CO —

—
NH—

qloridis xsnariTac ki Zalze advilad iyangeba da ile-

qeba qinhidronis (hidroqinonis da p-qinonis kompleqsi)

iisfer-moSavo  kristalebi.

pirokateqini gvxvdeba mraval mcenareSi, gansakuTrebiT

gavrcelebulia misi monoeTileTeri _ gvaiakoli, romel-

sac xmaroben zeda sasunTqi gzebis kataris mkurnalobis

dros gamoyenebuli zogierTi preparatis misaRebad. piro-

kateqinidan asinTezeben agreTve adrenalins.

rezorcini ufro naklebtoqsikuria, vidre pirokateqini

da hidroqinoni. amitom mas iyeneben sadezinfeqciod da

antiseptikuri miznebisaTvis (malamoebis saxiT kanis daava-

debis dros).

hidroqinoni mcenareebSi gvxvdeba glukozidis (gluko-

zisa da pidroqinonis kondensaciis produqti) _ arbuTinis

saxiT, romlis hidroliziTac SesaZlebelia misi miReba.

igi Zalze Zlieri aRmdgenelia da ixmareba fotografiaSi

gamamJRavneblad.

orfuZiani karbonmJavebi

najeri orfuZiani karbonmJavebis zogadi formulaa

CnH2n(COOH)2

homologiuri rigis umartivesi warmomadgenelia mJaun-

mJava HOOC—COOH, xolo Semdegi wevrebia:

HOOC—CH2—COOH _ propionmJava, anu malonmJava;

HOOC—(CH2)2—COOH _ buTandinmJava, anu qarvamJava;
HOOC—(CH2)3—COOH _ pentandinmJava, anu glutarmJava;

HOOC—(CH2)4—COOH _ heqsandinmJava,  anu adipinmJava da
a.S.
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ZiriTadi metabolitebi da samkurnalo

saSualebaTa umTavresi jgufebi

cocxal organizmSi mimdinareobs mravali qimiuri

reaqcia, romelTa katalizi xorcieldeba fermentebis

saSualebiT. am reaqciebis erTobliobas nivTierebaTa

cvla, anu metabolizmi ewodeba.
metabolizmis Semadgeneli nawilia katabolizmi da

anabolizmi.
katabolizmi miekuTvneba im nivTierebaTa daSlis re-

aqciebs, romlebic organizmSi sakvebTan erTad xvdeba.

rogorc wesi, maT Tan axlavs organul molekulaTa

daJangvis procesebi, romlebic energiis gamoyofiT mim-

dinareobs.

anabolizmi rTuli molekulebis sinTezs warmoadgens

da dakavSirebulia cocxali organizmis struqturuli

elementebis warmoqmnasa da ganlagebasTan.

amgvari reaqciebi ki, rogorc wesi, energiis xarjvas

moiTxovs.

anabolizmi SeiZleba ganimartos, rogorc cocxal
organizmSi mimdinare biosinTezuri procesebis erTob-
lioba.

termini biosinTezi ixmareba im qimiuri reaqciebis
mimarT, romlebsac cdebSi in vivo romelime konkretuli

klasis naerTebis miRebasTan mivyavarT.

vinaidan cocxal organizmSi mimdinare procesebi mWid-

rodaa dakavSirebuli organul nivTierebaTa reaqciis-

unarianobasTan, ganvixiloT metabolizmSi monawile or-

ganul naerTTa aRnagoba da Tvisebebi, umTavresi

funqciuri warmoebulebis eleqtronuli da sivrciTi

aRnagobis zogad principebze dayrdnobiT.

mJaunmJavas zogierTi marili cudad ixsneba wyalSi

da Tirkmelsa da Sardis buStSi warmoqmnis qvebs. e.w.

oqsalaturi qvebis SemadgenlobaSi Sedis kalciumis oqsa-

lati.

ujeri dikarbonmJavebi Sesabamis najer karbonmJavebTan

SedarebiT ufro Zlieri mJavuri TvisebebiT xasiaTdeba,

rac imiTaa gamowveuli, rom karboqsilis jgufebis ur-

TierTgavlenis gadacema p-bmebis gaswvriT ufro Zlierad

xdeba.

ujeri orfuZiani karbonmJavebis umartivesi warmomad-

genelia buTendinmJava, romelic ori p-diastimerebis _
maleinmJavas (Z-izomeri) da fumarmJavas (E-izomeri) saxiT
arsebobs. maleinmJava ufro Zlieri mJavaa, vidre fumar-

mJava. orive maTgani karboqsilis jgufis xarjze warmoqm-

nis marilebs (maleinatebsa da fumaratebs), rTul eTerebs,

amidebs da karbonmJavaTa zogierT sxva nawarmebs. ormagi

bmis arseboba ki ganapirobebs maTSi mierTebisa da da-

Jangvis procesebis mimdinareobas. ase magaliTad, malein-

mJavasa da fumarmJavas daJangvisas, kaliumis permanganatis

xsnariT warmoiqmneba yurZenmJava an mezoRvinomJava, xolo

aRdgenisas ki _ qarvamJava.

fumarmJava sakmaod farTodaa gavrcelebuli bunebaSi.

igi gvxvdeba mraval mcenareSi, gansakuTrebiT xSirad ki

sokoebSi.
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Sesabamisad, aminspirtebis umartivesi warmomadgeneli

iwyeba 2-amineTanolidan (H2N–CH2–CH2OH), naerTidan, ro-

melSic ori funqciuri jgufi ganlagebulia cal-calke,

mezoblad mdebare naxSirbadis or atomTan.

2-amineTanoli (b-eTanolamini, kolamini) _ rTuli

lipidebis struqturuli komponenti,  miReba SeiZleba eTi-

lenoqsididan an eTileniminidan:

                          H
                           |
CH3 — CH2 — C — OH
                           |
               H —  N — H

                         H
                          |
CH3 — CH2 — C
                          ||
                H — N

-H2O
>

H2C — CH2 HO — CH2 — CH2 — NH2   H2C — CH2

         O                                                                                    N
                                                                                                 |
                                                                                                H

eTilenoqsidi 2-amineTanoli

eTilenimini

2-amineTanoli blanti, duRilis maRali temperaturis

(1710C) mqone siTxea. Zlier mJavebTan warmoqmnis mdgrad

marilebs:

HClHO—CH2—CH2—NH2 > HO—CH2—CH2—N+H3Cl-

2-amineTanoli 2-amineTanolis
hidroqloridi

dimedroli _ 2-amineTanolis warmoebuli, alergiis

sawinaaRmdego moqmedebis preparatia Zilis momgvreli

susti TvisebiT. samedicino praqtikaSi gamoiyeneba hidro-

qloridis saxiT:

aseTebs miekuTvneba: aminspirtebi, hidroqsimJavebi da
aminmJavebi, aldehidmJavebi da ketonmJavebi, aseve zogi-
erTi poliheterofunqciuri naerTebi _ orfuZiani da
samfuZiani hidroqsimJavebi, polihidroqsialdehidebi da
ketonebi (naxSirwylebi), a-aminmJavebi  da sxva, romlebic

cocxal organizmSi mimdinare procesebis warmarTvisas

gansakuTrebul rols asrulebs.

cxovelmoqmedebis procesSi monawile

heterofunqcionaluri naerTebi

aminspirtebi

aminspirtebs uwodeben iseT naerTebs, romelTa mole-

kulebi erTdroulad Seicavs  aminjgufs (NH2) da hidro-

qsilis (OH) jgufs.

aRniSnuli jgufebi ZiriTadad ganlagebulia naxSir-

badis sxvadasxva atomebTan. erTsa da imave naxSirbad-

atomTan maTi erTdroulad arseboba energetikulad ara-

xelsayrelia, ris gamoc maT Soris kavSiri aramdgradia,

isini iSlebian amiakis an wylis molekulis warmoqmniT.

amiakis gamoyofisas xdeba karbonilis (C=O) jgufis

warmoqmna, xolo wylis gamoyofis SemTxvevaSi _ imin
(=NH) jgufis:

                          H
                           |
CH3 — CH2 — C — O H
                           |
                          N — H
                           |
                          H

                         H
                          |
CH3 — CH2 — C == O

-NH3

>
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qolinis Sidamolekuluri dehidrataciis produqtia

viniltrimeTilamoniumis hidroqsidi, anu neirini:
[CH2 == CHN(CH3)3]

+OH—

neirini maRaltoqsikuri naerTia, warmoiqmneba cilebis

lpobisas.

Tavisufali qolinis daJangvisas in vivo, organizmSi
warmoiqmneba bipolaruli ioni _ betaini, romelic co-

cxal organizmSi meTilis jgufebiT momaragebis wyaros

warmoadgens da farTodaa gavrcelebuli transmeTili-

rebis reaqciebSi:

cocxal organizmSi mniSvnelovan rols asrulebs

qolinis rTuli eTerebi, naerTebi, romelTa molekulaSi

Camnacvleblad fosfaturi jgufebia gamoyenebuli da

fosfolipidebis struqturul safuZvels warmoadgens.

fosfilipidebi umniSvnelovanesi saSeni masalaa uj-

redis membranisaTvis.

acetilqolini _ qolinisa da ZmarmJavas rTuli eTeri

yvelaze farTod gavrcelebuli ̀ Suamavalia~ nervul qso-

vilebSi nervuli agznebis gadacemisas, e.i. neiromedia-

toris rols asrulebs.

acetilqolini organizmSi warmoiqmneba qolinis ace-

tilirebiT, koferment-A-s (SemoklebiT KoA) meSveobiT:

(CH3)3N+CH2COO-fermentaciuli Jangva

(CH3)3N+CH2CH2OH
qolini

(Tavisufali saxiT)
betaini

>

CH3COOCH2CH2N+(CH3)3HOCH2CH2N+(CH3)3

CH3COSKoA

-HSKoA
>

qolini acetilqolini

eTilenoqsididan an 2-amineTanolidan SeiZleba

miviRoT sxva aminspirtebic. aseTia, magaliTad:

qolini (trimeTil-2-hidroqsieTilenamoniumis hidro-

qsidi) _ rTuli lipidebis struqturuli elementi:

dimedroli

CH —  OCH2CH2N

CH3

CH3

amineTanolis
fragmenti

qolini metad mniSvnelovani naerTia. aqvs vitaminis

msgavsi qmedeba da cocxal organizmSi nivTierebaTa cvlis

procesebs uwyobs xels, kerZod, aregulirebs cximebis

mimocvlas.

qolini organizmSi SeiZleba warmoiqmnas Sesabamisi

aminmJavebidan, 2-amineTanolis (kolaminis) stadiis gavliT:

HOCH2 — CH — C
                     |
                    NH2

HOCH2CH2N
+(CH3)3I

_

O

O — H
>

-CO2 HOCH2CH2NH2 >
CH3I

>

dekarboqsilireba meTilireba

serini

qolini (Tavisufali saxiT)

2-amineTanoli
(kolamini)

H2C — CH2   HOCH2CH2N
+(CH3)3(OH)-   HOCH2CH2NH2

         O
eTilenoqsidi 2-amineTanoli

>
(CH3)3N,H2O

qolini (fuZe)
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acetilqolinqloridi _ sisxlZarRvTa gamafarToe-

beli saSualeba;

karbamoilqolinqloridi (karbaqolini, qolinureTani)
_ qolinis msgavsi moqmedebis naerTi, magram qolinisgan

gansxvavebiT ar ganicdis hidrolizs qolinesterazas-

Tan urTierTqmedebisas, ris gamoc ufro mdgradia da

xangrZlivi fiziologiuri moqmedebiT xasiaTdeba;

suqcinilqoliniodidi (diTilini) _ qarvamJavasa da
qolinis rTuli eTeri xasiaTdeba kunTis momadunebeli

efeqtiT.

[CH2COOCH2CH2N
+(CH3)3]I

—

  |
[CH2COOCH2CH2N

+(CH3)3]I
—

diTilini

[H2N — C — OCH2CH2N
+(CH3)3]Cl—

karbaqolini

aminspirtebidan Zalze mniSvnelovania saerTo saxel-

wodebiT cnobili kateqolaminebi. isini struqturuli frag-

mentis saxiT Seicaven pirokateqinis naSTs _ kateqols
(1,2-dihidroqsibenzoli):

HO —

HO

kateqolaminebi, romlebic cocxal organizmSi mimdi-

nare metabolizmis procesebis Sedegad warmoiqmneba, bio-
genur aminebs miekuTvneba.

qvemoT moyvanilia maTi sinTezis principuli gza, Seucv-

leli a-aminmJava_fenilalaninidan gamomdinare:

aqve unda aRiniSnos, rom kofermenti [(laT. cofeum)

niSnavs _ erTad (gaerTianebuli), e.i. `gaerTianebuli~

fermenti] warmoadgens aracilovani bunebis organul niv-

Tierebas, romelic fermentaciul reaqciebSi, fermentis

mier substratis molekulidan calkeuli atomebisa Tu

atomTa jgufebis moxleCisas, aqceptoris rols asru-

lebs. KoA _ acetilirebis (an acilirebis) kofermenti

cocxal organizmSi acilis jgufebis gadatanis reaqci-

ebSi monawileobs.

acetilqolinesterazas inhibirebisas acetilqolini

grovdeba organizmSi, rasac nervuli impulsebis uwyvet

gadacemamde da, Sesabamisad, kunTovani qsovilebis uwyvet

SekumSvamde mivyavarT.

swored zemoaRniSnul Tvisebazea damyarebuli in-
seqticidebisa da nervul-paralitikuri tipis Sxamebis
(fosfororganuli naerTebi _ zarini, tabuni) moqmedeba.

aRniSnuli nivTierebebis moqmedebiT acetilqolin-

esterazas aqtiur centrSi ganlagebul serinis naSTTan

xdeba am ukanasknelis daSla da am fermentebis inhibireba.

O2N — — O

P

S

C2H5 — O O — C2H5

P

H2O O

(CH3)3CH — O F

zarini
(nervul-paralitikuri

qmedebis airi)

Tiofosi
(inseqticidi)

samedicino praqtikaSi gamoiyeneba qolinis mTeli rigi

warmoebulebi. aseTia, magaliTad:
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sxvadasxva tipis fiziologiuri zemoqmedebis Sede-

gad, magaliTad, stresebisas, adrenalini gamoiyofa sisx-

lSi da iwvevs SiSis SegrZnebas, ris gamoc mas `SiSis

hormons~ uwodeben.

adrenalinis aqtiuroba dakavSirebulia qiraluri

centris konfiguraciasTan, romelic gansazRvravs mis

urTierTqmedebas receptorebTan.

dofamini da noradrenalini _ adrenalinis winamor-

bedebia. ferment dofamin-b-oqsidazas zegavleniT dofa-

mini gardaiqmneba noradrenalinad, xolo noradrenalini,

N-meTiltransferazas zegavleniT gadadis adrenalinSi.

organizmSi dofamini da noradrenalini, acetilqoli-

nis msgavsad, neiromediatoris rols asrulebs.

kateqolaminebTan struqturulad axlos dgas bunebrivi

warmoSobis an sinTezuri gziT miRebuli biologiurad

aqtiuri zogierTi naerTi. es naerTebi  samedicino praqtikaSi

farTod gamoiyeneba samkurnalo saSualebad. aseTebs miekuTv-

neba: alkaloidi efedrini, romelic xasiaTdeba sisxlZarRvTa

gamafarToebeli moqmedebiT; sinTezuri gziT miRebuli

preparati _ mezatoni, romelic adrenalinisa da noradre-

nalinis msgavsad maRla swevs sisxlis wnevas.

orive nivTiereba gamoiyeneba hidroqloridebis saxiT.

    OH       CH3
      |            |
— CH — CH —NH — CH3

efedrini

mezatoni

    OH
      |
— CH — CH2 —NH — CH3

HO

kateqolaminebis biosinTezis principuli gza

              COOH
              |
— CH2CH —NH2

              COOH
              |
— CH2CH —NH2> HO —

fenilalanini Tirozini

HO —

HO                 COOH
                  |
— CH2 — CH — NH2

pirokateq-
inis

(kateqolos)
naSTi



HO —

HO

— CH2 — CH2 — NH2

HO —

HO

— CH(OH) — CH2 — NH2

HO —

HO

— CH(OH) — CH2 — NH — CH3

hidroqsilaza

3,4-dihidroqsi-
fenilalanini

(dofa)

-CO2     dekarboqsilaza

dofamini

dofamin-b-oqsidaza

noradrenalini

N-meTiltransferaza

adrenalini

ka
t
e
qo

l
am
i
n
eb

i















sqemaze moyvanili naerTebidan kateqolaminebs mie-

kuTvneba sami _ dofamini, noradrenalini, adrenalini.
adrenalini _ warmoadgens Tirkmelzeda jirkvlis

tvinis fenis hormons; monawileobs gulis moqmedebis

regulaciaSi da naxSirwylebis cvlaSi.
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mJavuri an tute katalizis pirobebSi warmoqmnili

laqtidi hidrolizdeba sawyis a-hidroqsimJavad.

b-hidroqsimJava gaxurebisas ganicdis Sigamolekulur

dehidratacias da warmoqmnis a, b _ ujer mJavas:

R—CHOH—CH2—COOH                    R—CH==CH—COOH

g, s da a.S. hidroqsimJava ki gaxurebisas warmoqmnis
Sigamolekulur ciklur eTers _ laqtons, romelic mJava

an tute areSi hidrolizisas sawyis mJavad gardaiqmneba:

R—CHOH—CH2—CH2—COOH           R—CH—CH2—CH2—CO

hidroqsimJavebis mniSvnelovani warmomadgenelia

rZemJava _ CH3—CHOH—COOH. igi farTodaa gavrcele-

buli bunebaSi da warmoadgens naxSirwylebis rZemJavuri

duRilis produqts. misi marilebi cnobilia laqtatebis
saxelwodebiT. intensiuri muSaobis dros piroyurZenmJava,

Jangbadis naklebobis gamo, aRdgeba rZemJavad, romelic

grovdeba kunTebSi da tkivilis SegrZnebas iwvevs. dasve-

nebis Semdeg organizmSi Jangbadis maragi ivseba da rZe-

mJava kvlav piroyurZenmJavad iJangeba.

bioqimiur procesebSi poliheterofunqciuri naerTe-

bidan gansakuTrebuli mniSvneloba eniWeba vaSlmJavas,
limonmJavasa da RvinomJavas.

vaSlmJava (HOOC—CHOH—CH2—COOH, marilebi _

malatebi) sakmao raodenobiT gvxvdeba mkvaxe vaSlSi da

xilis wvenebSi. igi monawileobas Rebulobs naxSirwylebis,

lipidebis da sxva naerTebis JangviTi katabolizmis procesSi.

limonmJava (HOOC—CH2—C(OH)COOH—CH2—COOH,

marilebi _ citratebi) didi raodenobiT Sedis citrusebis
SemadgenlobaSi.

t0

-H2O


t0

-H2O


O

hidroqsi- da oqsimJavebi

hidroqsimJavebi

hidroqsimJavebs miekuTvneba hidroqsikarbonmJavebi, hid-

roqsidikarbonmJavebi, dihidroqsikarbonmJavebi, dihidroqsi-

dikarbonmJavebi da a.S. hidroqsikarbonmJavaTa molekulebi

Seicavs TiTo karboqsilisa da hidroqsilis jgufebs.

amasTan, am ukanasknelis mdebareobis mixedviT arCeven a,
b, g da a.S. hidroqsimJavebs. aRniSnuli mJavebi wyalSi

kargad xsnadi, mJave gemos mqone ufero siTxeebi an krista-

luri nivTierebebia. es mJavebi, Cveulebriv karbonmJavebTan

SedarebiT, Zlieri mJavuri TvisebebiT xasiaTdeba.

hidroqsimJavebSi ori funqciuri jgufia da orive

inarCunebs Tavis Tvisebebs. spirtuli hidroqsilis jgu-

fis xarjze isini warmoqmnian martiv da rTul eTerebs,

reagireben halogenwyalbadebTan, iJangebian da a.S. amasTan,

karboqsilis jgufis arseboba molekulaSi xels uSlis

zogierTi reaqciis mimdinareobas.

hidroqsimJavas gaxurebisas warmoqmnili produqtis

mixedviT SegviZlia vimsjeloT molekulaSi hidroqsilis

/gufis mdebareobaze. a-hidroqsimJava gaxurebisas ganicdis
molekulaTSoris dehidratacias da warmoqmnis ciklur

rTul eTers _ laqtids.

R—CH
COOH

—
—

OH

HO

HOOC —

—
CH—R+

t0

_2H2O

R—CH
CO—

—
—

CO—

O

O —

—
CH—R
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organizmSi mimdinare biologiur procesebSi aqtiu-

rad aris CarTuli hidroqsimJavebi. ase magaliTad, bune-

baSi farTod gavrcelebuli vaSlis, limonisa da Rvinis
mJavebi, romlebic mravalfuZian mJavebs miekuTvneba, co-

cxal organizmSi sxva nivTierebebTan erTad monawile-

obs e.w. trikarbonmJavur ciklSi, romelsac limonmJavas
cikls an krebsis ciklsac uwodeben.

krebsis cikli xorcieldeba Jangbadis Tanaobisas,

naxSirwylebis, lipidebisa da sxva naerTebis JangviTi

katabolizmis universalur etapze. garda amisa, trikar-

bonmJavebis ciklis msvlelobisas adgili aqvs aminmJave-

bis winamorbedis sinTezs, romlis gareSec warmoudgene-

lia cilis molekulebis ageba.

vaSlis (hidroqsiqarvis) mJava – miekuTvneba dikarbon-
mJavebs _ HOOC–C*H(OH)–CH2–COOH. didi raodenobiT aris
mkvaxe vaSlSi, circvelSi, mravali xilis wvenSi.

krebsis ciklisas hirdataciis Sedegad jer fumaris

mJava warmoiqmneba, xolo Semdeg ferment NAD+-iT iJangeba

da vaSlis mJavas gavliT gadadis mJaunZmarmJavaSi:

fumaris mJava mJaunZmarmJavavaSlis mJava

HOOC

COOH
C
 ||
 ||
C

H

H

-H2O
H —— OH

COOH

CH2COOH

NAD.H — H+

NAD+

COOH
 |
C == O
 |
CH2COOH

citratebs iyeneben hematologiaSi (xels uSlis sisx-

lis Sededebas) da kvebis mrewvelobaSi, xolo TviT li-

monmJavas _ xilis wvenebisa da sxvadasxva sasmelebis war-

moebaSi.

mniSvnelovani hidroqsimJavaa RvinomJava  (HOOC—
CHOH—CHOH—COOH. RvinomJavas marilebi tartrate-
bis saxelwodebiTaa cnobili.

mravalfuZiani hidroqsimJavebi

cocxal organizmSi mimdinare sisicocxlo procese-

bis srulyofa bevradaa damokidebuli e.w. `sawvavi~ mo-

lekulebis ̀ xarisxze~, vinaidan swored am molekulebiT

xdeba organizmis ̀ momarageba~ im energiiT, romelic auci-

lebelia jer `saSeni~ molekulebis da Semdeg maTgan

specifikuri molekulebis misaRebad.

cocxal organizmSi mimdinare es urTulesi proce-

sebi warmoudgeneli iqneboda im poliheterofunqciuri

naerTebis gareSe, romlebsac organizmi kvebis produqtebiT

Rebulobs.

swored polifunqciuri naerTebiT xdeba erTdro-

ulad mimdinare mravali gardaqmnis maRali siCqaris uz-

runvelyofa.

cnobisaTvis _ nebismier ujredSi erTdroulad mimdi-

nareobs aTasobiT mravalmxrivi reaqcia.

poliheterofunqciuri jgufebis Semcveli naerTebidan

mniSvnelovani roli eniWeba hidroqsi-, amin_ da karboqsi-

lis jgufebis Semcvel naerTebs, gansakuTrebiT ki mraval-

fuZian hidroqsimJavebs.
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limonmJavas daSla mimdinareobs a-hidroqsikarbonm-
Javebis analogiurad, gaTbobis pirobebSi da gogirdmJavas

Tanaobisas. am dros warmoqmnili WianWvelamJava da ace-

tondikarbonmJava Semdgomi gardaqmnis Sedegad saboloo

produqtis saxiT iZleva wyals, or- da oTxvalentiani

naxSirbadis oqsidebs da acetons:

                     COOH
                       |
HOOCCH2—C—CH2COOH
                       |
                      OH

                       COOH
                         |
HOOCCH2 —C ==CHCOOH

H2O




                               OH
                                 |
HOOCCH2—CH—CHCOOH
                        |
             HOOC

–H2O

limonmJava

izolimonmJava

cis-akonitis mJava

HCOOH + HOOCCH2— C — CH2COOH
                                          ||
                                         O



acetondikarbonmJava



2CO2 + CH3 — C — CH3
                           ||
                          O

H2O + CO

                       COOH
                         |
HOOCCH2— C — CH2COOH
                         |
                        OH

_H2O

t0, H2SO4

limonmJava

limonmJava (2-hidroqsipropan-1,2,3-trikarbonmJava) _
HOOC–CH2–C*(OH)–COOH–CH2–COOH _ trikarbonmJavaTa
klass miekuTvneba. didi raodenobiT Sedis citrusovanTa

nayofSi (limoni, forToxali), aris yurZenSic.

limonmJavas marilebs citratebi ewodeba.
limonmJavas biosinTezi trikarbonmJavas ciklSi al-

doluri tipis kondensaciiT mimdinareobs mJaunmJavasa
da koferment-A-s monawileobiT:

mJaunmJava acetilkoferment-A

limonmJava



COOH
 |
C == O — + H — CH2 — C
 |
CH2COOH



O

S — KoA

cirtratsinTetaza


limonmJavas dehidrataciisas miiReba cis-akonitis mJava,
romelic Semdgomi hidrataciiT izolimonmJavad gardaiqm-
neba:

                COOH
                   |
H — O — C — CH2  — COOH
                   |
                 CH2COOH





                 COOH
                   |
H — O — C — CH2  — C
                   |
                 CH2COOH

O

S — KoA


-HSKoA

H2O
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da imave mxares mdebareobs, ris gamoc Cndeba simetriis

centri da naxSirbadis atomebi aRar aris qiraluri.

Rvinis mJavas marilebs tartratebi ewodeba.
D-(+)-Rvinis mJavas mravali mcenare Seicavs, maT Soris,

yurZeni da circveli.

Rvinis mJavas kaliumis mJava marilis (kaliumis tart-
ratis) _ HOOC–CH(OH)–CH(OH)–COOK_ urTierTqmedebiT

natriumis hidroqsidTan, miiReba Rvinis mJavas kalium-

natriumis marili, e.w. segnetis marili, romlis damuSa-

vebiT spilenZis (II) hirdoqsidiT, tute areSi miiReba fe-
lingis siTxe _ aldehiduri jgufebis aRmomCeni reaq-

tivi.

optikuri antipodebis  D-(+)- Ra L-(–)- Rvinis mJavebis
Tanabari raodenobiT narevs, romelic racemats warmo-

adgens, yurZnis mJava ewodeba. is optikurad araaqtiuria
da sxva mJavebisgan lRobis temperaturiT (lR. t. 2050)

gansxvavdeba.

aRniSnuli optikuri antipodebi warmoiqmneba nebis-

mieri Rvinis mJavas xangrZlivi gacxelebiT wyalTan. Tu

wyalTan gacxelebas vawarmoebT tute areSi, miiReba mezo-
Rvinis mJava.

oqsimJavebi

oqsimJavaTa molekulebi Seicavs karboqsilisa da al-

dehidur (an ketonur) jgufebs. bunebisa da adgilmdebareo-

bis mixedviT arCeven a, b, g da a.S. aldehid- da ketonmJavebs.

aldehidmJavebis homologiuri rigi iwyeba glioqsi-
mJaviT _ HOOC—COH. igi erTaderTi aldehidmJavaa, ro-

Rvinis mJava (a,a'_dihidroqsiqarvamJava), rogorc am
klasis yvela mJava, or qiralur naxSirbadatoms Seicavs

_ HOOC–C*H(OH)–C*H(OH)–COOH _ ris gamoc, rogorc adre
aRvniSneT, unda arsebobdes oTxi stereoizomeris saxiT.

magram irkveva, rom arsebobs mxolod sami stereoizomeri:

optikuri antipodebi _ D-(+)-Rvinis mJava (lR. t. 1700C,
[a]D

20 +120), L-(–)-Rvinis mJava (lR. t. 1700C, [a]D
20 –120) da maTi

diastereomeri, optikurad araaqtiuri mezoRvinis mJava
(lR. t. 1400C):

COOH

H

HO H

OH

COOH

COOH

H

HO H

OH

COOH

_ (+)-Rvinis mJava _ (_)-Rvinis mJava

stereoizomerTa ricxvis Semcirebis mizezi isaa, rom

mezoRvinis mJavas molekulaSi asimetriul naxSirbad-

atomebs erTnairi Camnacvleblebi gaaCnia, romlebic erTsa

COOH
  H OH

OH

COOH

COOH

H

HO

HO

COOH

H

mezoRvinis mJava

H
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didi raodenobiT grovdeba diabetiT daavadebulTa

organizmSi. acetoZmarmJavas marilebia acetoacetatebi.
acetoZmarmJavas eTilis eTeri _ acetoZmarmJavaeTeri

sasiamovno sunis mqone ufero siTxea. misi hidroliziTa

da Semdgomi dekarboqsilirebiT warmoiqmneba acetoni, rac

mowmobs am eTerSi ketonuri jgufis arsebobas. acetoZmar-

mJavaeTeri reagirebs liTonur natriumTan (spirtebis

msgavsad), bromTan (u/eri naerTebis msgavsad da rkinis

(III) qloridTan, warmoqmnis iisfer Sefervas (enoluri —
C — OH naerTebis msgavsad). es faqtebi metyvelebs imaze,

rom acetoZmarmJavaeTeri arsebobs ori formiT. izomeri-

is am tips ewodeba tautomeria, xolo TviT izomerebs,

romlebic imyofebian moZravi wonasworobis mdgomareobaSi

_ tautomerebi.
tautomeria wonasworuli, dinamikuri izomeriaa, rom-

lis arsi mdgomareobs romelime moZravi jgufis gadatani-

Ta da eleqtronuli simkvrivis Sesabamisi gadanawilebiT

izomerTa urTierTgardaqmnaSi.

orfuZiani ketonmJavebidan cnobilia mJaunZmarmJava

_ HOOC—CO—CH2—COOH.

oqsimJavebs gaaCnia rogorc karbonmJavebis, ise alde-

hidebis Tvisebebi.

Tu molekulaSi erTdroulad aldehidis (ketonuri)

jguficaa da hidroqsidis jgufic, SesaZlebelia Sigamole-

kuluri urTierTgardaqmnebi.

HOCH2—CH2—CH2—CH2—COH           CH2—CH2—CH2—CH2—COOH

melSic oqso jgufi a-mdebareobaSia. glioqsimJava gvxvde-

ba mkvaxe xilSi.

homologiuri rigis Semdegi wevria formilZmarmJava
_ HOOC—CH2—COH. Tavisufali saxiT ar aris cnobili.

ketonmJavebis homologiuri rigis umartivesi warmo-

madgenelia piroyurZenmJava _ CH3—CO—COOH, romelic

pirvelad miRebuli iqna yurZenmJavas pirolizis Sedegad.

igi ufero, ZmarmJavas sunis mqone siTxea. am mJavas Zalze

didi mniSvneloba aqvs. igi Sualeduri produqtis saxiT

monawileobas Rebulobs organizmSi mimdinare mraval

bioqimiur procesSi.

piroyurZenmJava ZmarmJavaze gacilebiT Zlieri mJavaa.

gaaCnia ketonebisa da karbonmJavebis yvela damaxasiaTe-

beli Tviseba. ganzavebul gogirdmJavasTan gacxelebisas

piroyurZenmJava dekarboqsilirebas ganicdis (organizmSi

es procesi mimdinareobs Sesabamisi fermentebis _ dekar-

boqsilazebis moqmedebiT):

CH3—CO—COOH                              CH3COH + CO2

koncentrirebuli gogirdmJavas Tanaobisas ki mimdi-

nareobs dekarbonilirebis reaqcia:

CH3—CO—COOH                              CH3COOH + CO

ketonmJavebis mniSvnelovani warmomadgenelia aceto-
ZmarmJava _ CH3—CO—CH2—COOH. igi blanti siTxea,

oTaxis temperaturaze TandaTan iSleba naxSirJangis

gamoyofiT:

CH3—CO—CH2—COOH                 CH3—CO—CH3 + CO2

acetoZmarmJava organizmSi warmoiqmneba umaRlesi cxi-

movani mJavebis metabolizmis Sedegad. igi gansakuTrebiT




konc. H2SO4

t0


ganz. H2SO4

t0



O
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nawlavebis daavadebebis dros (koliti, enterokoliti)

sadezinfeqcio saSualebaa. kuWis mJava areSi igi ar hidro-

lizdeba. nawlavebSi ki, sadac tute area, fenilsalicilati

iSleba salicilmJavad da fenolad, romelic Trgunavs

nawlavebis floras. hidrolizis produqtis nawili

Tirkmlebis mier gamoiyofa organizmidan, ris gamoc salo-

li saSarde gzebis dezinficirebasac ki axdens (iyeneben

cistitis dros).

COOH

O—C—CH3

acetisalicilmJava (apirini)

COOC6H5

OH

fenilsalicilati (saloli)

—

O

—

OH

HOOC NH2

p-aminsalicilmJava

acetilsalicilmJava Zalze advilad hidrolizdeba,

ris gamoc aspirinis Senaxva tenian haerSi ar SeiZleba.

salicilmJavas sxva nawarmebidan sainteresoa p-amin-

salicilmJava (pasm), romelsac tuberkuliozis sawinaaRm-

dego moqmedeba gaaCnia. igi warmoadgens makroorganizme-

bisaTvis aucilebel p-aminbenzomJavas antagonistur na-

erTs da gamoiyeneba natriumis marilis saxiT.

aminbenzomJavas sami izomeridan gansakuTrebuli mniSv-

neloba aqvs p-aminbenzomJavas. igi wyalSi mcired xsnadi,

benzolis birTvis Semcveli heterofunqciuri

naerTebi

benzolis birTvis Semcveli heterofunqciuri naer-

Tebi medicinaSi ZiriTadad samkurnalo preparatebis saxiT

gamoyeneba. am tipis naerTebidan ganvixiloT fenolmJavebi,
aromatuli aminmJavebi da maTi nawarmebi fenolmJavebSi
aromatul birTvTan dakavSirebulia hidroqsilisa da
karboqsilis jgufebi. hidroqsibenzomJavas sami izomeri-
dan gansakuTrebul yuradRebas imsaxurebs o-hidroqsi-

benzomJava, anu salicilmJava.

igi ufero kristaluri nivTierebaa, advilad subli-

mirdeba (aqroldeba, ixsneba cxel wyalSi. bunebriv pro-

duqtebSi gvxvdeba meTilis eTeris saxiT salicilmJavas

gaaCnia antirevmatiuli, antisokovani da sicxis damwevi

Tvisebebi, magram, rogorc Zlieri mJava, iwvevs saWmlis

momnelebeli traqtis gaRizianebas, ris gamoc iyeneben

mxolod malamoebis saxiT. Sinagani miRebisaTvis ki xma-

roben mis marilebsa da eTerebs.

fenilsalicilatis garda, yvela naerTisaTvis dama-

xasiaTebelia analgetikuri, sicxis damwevi da anTebis sa-

winaaRmdego Tvisebebi. amasTan, meTilsalicilati Ziri-

Tadad malamoebis saxiT gamoiyeneba, xolo saloli ki

COOH

OH

salicilmJava
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biologiurad aqtiuri heterocikluri naerTebi

erTi heteroatomis Semcveli xuTwveriani
heterociklebi

erTi heteroatomis Semcveli xuTwevriani heterocik-
lebis warmomadgenlebia: piroli, furani da Tiofeni.

saerTaSoriso nomenklaturiT heteroatomis arsebobas

ciklSi aRniSnaven specialuri prefiqsebiT: oqsa –(O),

Tia _(S) da aza _(N).

piroli _ wyalSi uxsnadi uferuli siTxea. aqvs qlo-

roformis suni. piroli aromatuli naerTia. mas Zalze

sustad aqvs gamoxatuli mJava Tvisebebi.

mineraluri mJavebiT pirolis damuSavebisas warmoiqm-

neba muqi, blanti, fisisebri polimeri.

piroli Zalze advilad halogenirdeba. uSualod

mJavebiT pirolis sulfireba an nitrireba ar xerxdeba.

sulfirebisaTvis iyeneben gogirdis anhidridis kompleqss.

nitrirebas awarmoeben acetilnitratiT.

sisxlis hemoglobinis SemadgenlobaSi Semavali

protoporfirinis pirolur birTvebSi Canacvlebulia

meTilis, vinilisa da b-karboqsieTiluri jgufebi. hemo-

globini sisxlis eriTrocitebis ZiriTadi komponentia.

1

2

34

5
NH

piroli
1

2

34

5
O

furani

2

34

5
S

Tiofeni
1

ufero kristaluri nivTierebaa. medicinaSi adgilobrivi

anesTeziisaTvis iyeneben mis eTerebs, romelTagan aRsa-

niSnavia anesTezini da novokaini. orive maTgani gamoiyeneba
hidroqloridebis saxiT, radganac isini ufro kargi xsna-

dobiT gamoirCeva:

HCl—H2N COOC2H5

anesTezini

H2N —SO2NH2

streptocidi

praqtikuli TvalsazrisiT Zalze didi mniSvneloba

aqvs agreTve p-benzolsulfomJavas (sulfanilmJava) da

mis nawarmebs. sulfaminmJavas amidi _ sulfinilamidi _

streptocidis saxelwodebiTaa cnobili. igi warmoadgens

antibaqteriuli moqmedebis mqone samkurnalo preparatebis

safuZvels.

H2N COOCH2—CH2N(C2H5)2.HCl

novokaini

sulfanilamidebis antibaqteriuli moqmedeba emyareba

imas, rom isini p-aminbenzomJavas antimetabolitebia.

sulfanilamidebi axdenen gansazRvruli tipis baqte-

riebis (pnevmokokebi, streptokokebi da sxv.) metaboluri

reaqciebis blokirebas da, amave dros, ar moqmedebs ada-

mianis organizmze.
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aRniSnuli heterociklebi Sedis mravali bunebrivi

naerTis SemadgenlobaSi, es naerTebi ganapirobeben mcena-

reebis aromatsa da Seferilobas. zogierTi maTgani, maga-

liTad,  ruTini,  gamoiyeneba hipertoniuli daavadebis

mkurnalobisas.

ori heteroatomis Semcveli eqvswveriani
heterociklebi

hetero _ ori azotis atomis Semcveli eqvswevriani

cikluri naerTebia:

gansakuTrebiT mniSvnelovania piramidinis hidroqsi-

da aminnawarmebi _ uracili, Timini da citozini, romlebic

nukleinmJavaTa komponentebia. uracili, Timini da cito-

zini myari, wyalSi xsnadi nivTierebebia.

N

piradazini

N

1

6

5
4

3

2
N

piramidini

N

1

6

5
4

3

2

N

pirazini

N

1

6

4

2

53

O
..
..

g-pironi

— —

O

O
..
..

a-pirani

O
..
..

g-pirani

O
..
..

a-pironi

romelsac Jangbadi gadaaqvs filtvebidan qsovilSi, xolo

naxSirorJangi ki _ qsovilidan filtvebSi. igi Sedgeba

cila glicinisagan da wiTeli feris aracilovani

nawilis _ hemisagan.
qronikuli anemiis, polinefritebis, naRvlis cximovani

distrofiisa da sxva daavadebebis samkurnalod iyeneben

B12  vitamins, anu ciankobalamins, romelic struqturulad

axlosaa liTonTa porfirinul kompleqsTan.

furani ufero, qloroformis msgavsi sunis mqone

siTxea. pirolis analogiurad, mineraluri mJavebis

Tanaobisas, polimerizdeba fisis warmoqmniT.

furanis birTvis Semcveli mniSvnelovani naerTia

furan-2-aldehidi, anu furfuroli, romlis nawarmebidan

aRsaniSnavia furacilini.
furacilini gamoiyeneba mikroorganizmebiT gamowveu-

li Cirqovani anTebiTi procesebis dros.

Tiofeni _ benzolTan yvelaze axlosaa TvisebebiT.

igi ufero siTxea benzolis suniT.

samive aRniSnuli heterocikli dakavSirebulia erT-

maneTTan. maT Soris urTierTgadasvla xlocieldeba 4000-

ze, aluminis oqsidis (katalizatori) Tanaobisas.

erTi heteroatomis Semcveli eqvswveriani
heterociklebi

saerTaSoriso nomenklaturiT eqvswevriani ujeri cik-

lis arsebobaze migviTiTebs sufiqsi _ ini. atomis Semcve-

li najeri ciklis SemTxvevaSi heterociklis saxelwode-

bas emateba prefiqsi _ perhidro, xolo sxva heteroatomis

SemTxvevaSi sufiqsi _ ani.
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uratebi ewodeba. zogierTi paTologiis dros xdeba Tirk-

melebSi kenWebis saxiT maTi gamoyofa.

aminpurinebidan didi mniSvneloba aqvs adenins da
guanins.

N

qsantini

N

O
N

N

H
H

O

H

N

SardmJava

N

O
N

H

H

O

H

O

N

H

hipoqsantini

N

N

O
N

N

H

hidroqsilis jgufis arseboba piramidinis Sesabamis

nawarmebs aniWebs mJavas Tvisebebs. es SeiZleba aixsnas

—COOH /gufis  analogiuri —CNOH dajgufebis arsebo-

biT, gansakuTrebiT Zlier mJavur Tvisebebs amJRavnebs

barbiturmJava.
saZiled da krunCxvis sawinaaRmdegod iyeneben barbi-

turmJavas nawarmebs _ barbituratebs. barbituratebidan
aRsaniSnavia barbitali, anu veronali da luminali.

piramidinis birTvi Sedis vitamin B1-is SemadgenlobaSi.

B1_avitaminzis dros, pirvel rigSi, SeimCneva madis dakargva

da nawlavebis peristaltikis Semcireba. qveiTdeba maxsov-

roba, rasac mosdevs cvlilebebi sisxlZarRvTa sistemis

moqmedebaSi: qoSini, tkivilebi gulis areSi. Tu avitaminzi

didxans gagrZelda, SesaZlebelia jer qveda da Semdeg

zeda kidurebis dambla. amave dros, viTardeba gulis

ukmarisoba. aziis, kerZod, indoCineTis qveynebSi, Zalze

gavrcelebulia daavadeba beri-beri, romlis drosac Ti-

minisa da difosfatis Semcveloba gulis kunTsa da RviZl-

Si normaze 5-6-jer naklebia.

bicikluri heterociklebi

heterocikluri naerTebi heteroatomebs SeiZleba ram-

denime birTvSi Seicavdes.

purini _ bicikluri heterocikluri naerTia.

organizmSi nukleinmJavaTa metabolizmis Sedegad

warmoiqmneba purinis hidroqsinawarmebi: hipoqsantini,
qsantini da SardmJava.

SardmJava aris organizmSi purinuli naerTebis metabo-

lizmis saboloo produqti. igi gamoiyofa SardTan erTad,

dRe-RameSi 0,5-1 gramis raodenobiT. SardmJavas marilebs
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nikotini

N CH3

N

nikotini  limonmJavasa da vaSlmJavas marilTa saxiT

gvxvdeba Tambaqos foTlebSi (3%-mde). misi molekula

Seicavs piridinisa da N-meTilirebuli pirolidinis birT-

vebs. ufero siTxea, aqvs Tambaqos suni, haerze daJangvis

gamo rux fers Rebulobs. nikotinis daJangvisas miiReba

b-piridinkarbonmJava, anu nikotinmJava.
nikotini sakmaod Zlieri fuZea, warmoqmnis marilebs.

misi mcire raodenoba aRagznebs nervul sistemas, xolo

didi raodenoba iwvevs sasunTqi centrebis paralizebas.

igi yvelaze ufro toqsikuri alkaloidia (adamianisTvis

sasikvdiloa 40 mg). nikotini didi raodenobiT ixmareba

soflis meurneobaSi mavneblebTan sabrZolvelad.

nikotiniT mwvave mowamvlis dros SeimCneva gulis reva,

xolo Semdeg taqikardia, krunCxebi da sunTqvis SezRudva

(zog/er srul SeCerebamde).

koniini zeTismagvari, Zalze toqsikuri siTxea. iwvevs

centraluri nervuli sistemisa da mamoZravebeli nervuli

H

N

— CH2 — CH2 — CH3

koniini

N H

N

anabazini

alkaloidebi

alkaloidebi (laT. alcali _ tute, oides _ msgavsi) mce-
nareuli warmoSobis heterocikluri azotSemcveli fu-

Zeebia, romelTac, rogorc wesi, axasiaTebs fiziologiuri

aqtivoba. alkaloidTa roli, biologiuri TvalsazrisiT,

bolomde araa garkveuli. isini SeiZleba warmoadgendnen

Tavisebur katalizatorebs bioqimiur procesebSi. aRsa-

niSnavia, rom alkaloidebi mcenareebSi upiratesad orga-

nul mJavaTa marilebis saxiT arsebobs. didi dozebiT es

naerTebi sawamlavebia, mcire doziT ki samkurnalo nivTie-

rebebia.

deisaTvis aRwerilia xuTi aTasze meti sxvadasxva al-

kaloidi, mravali maTganisaTvis ki dadgenilia qimiuri

aRnagoba. iSviaTi gamonaklisis garda (nikotini da koniini),

isini myari nivTierebebia. alkaloidebis umravlesoba

wyalSi Znelad, xolo organul gamxsnelebsa da tuteebSi

kargad ixsneba. maTi marilebi, aseve zogierTi gamonaklisis

garda, wyalSi xsnadia.

adre alkaloidTa klasifikacia warmoebda im mcena-

reebis mixedviT, saidanac xdeboda maTi gamoyofa (qinaqinis

qerqis alkaloidebi, opiumis alkaloidebi da a.S.). mas Sem-

deg, rac Seswavlil iqna am naerTTa qimiuri Sedgeniloba

da aRnagoba, warmoebs qimiuri klasifikacia,radganac TiTq-

mis yvela alkaloidis SemadgenlobaSi Sedis hetero-

cikli. klasifikacia xdeba am ukanasknelis mixedviT (piri-

dinis jgufis alkaloidebi, qinolinis jgufis alkaloi-

debi da a. S.).

piridinis jgufis alkaloidebia: nikotini, koniini
da anabazini.
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yayaCos Tavebis rZisebri wvenis haerze gaSrobis Sedegad

miRebuli produqti) SemadgenlobaSi, magram didi moTxov-

nilebis gamo Rebuloben qimiuri sinTeziTac. misi sinTe-

zuri analogebidan aRsaniSnavia no-Spa.

tropanis jgufis alkaloidebs miekuTvneba atropini
da kokaini. TviT tropani kondensirebuli bicikluri naerTia,

romlis SemadgenlobaSi Sedis meTilirebuli azotis atomis

Semcveli pirolidinuri da piperidinuli birTvebi.

atropini kokaini

N — CH3

O—C—C6H5

COOCH3

O

N

CH3O

CH3O

CH2

OCH3

OCH3

papaverini

NH

C2H5O

CH

C2H5O

OC2H5

OC2H5

no-Spa

N — CH3

O—C—CH—CH2OH

O

C6H5

daboloebebis paralizebas. didi raodenobiT miRebisas

sunTqvis Sekvris gamo adamiani iRupeba.

anabazini aseve Zlieri momwamlavi, ufero siTxea. mcire

raodenobiT Sedis Tambaqos foTlebis SemadgenlobaSi.

anabazinis hidroqloridi mcire dozebiT gamoiyeneba

Tambaqos wevis gadasaCvev saSualebad. anabazini nikotinis

izomers warmoadgens. misi daJangviTac nikotinmJava miiReba.

qinolinis jgufis alkaloidebs miekuTvneba qinaqini.
misi molekula Seicavs qinolinisa da qinuklidinur birT-

vebs. igi wyalSi cudad xsnadi mware gemos mqone ufero

fxvnilia. mJavebTan reagirebisas advilad warmoqmnis mari-

lebs. samxreT amerikeli indielebi uxsovari droidan iye-

nebdnen qinaqinis xis qerqs malariis samkurnalod. far-

macevtuli miznebisaTvis qinaqinis gamoyeneba dRemde war-

matebiT grZeldeba.

izoqinolinis jgufis alkaloidebidan aRsaniSnavia

papaverini. igi ufero kristaluri nivTierebaa. gaaCnia

spazmolituri Tvisebebi, zomierad afarToebs sisxlZarR-

vebs, zrdis miokardis mier Jangbadis moxmarebas, ris gamoc

farTod iyeneben hipertoniisa da stenokardiis mkurna-

lobis dros. papaverini Sedis opiumis (Papaver somniferum_

C

HO

H

N

CH == CH2

N

CH3O

qinaqini
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Teobromini (3,7-dimeTilqsantini) didi raodenobiT

gvxvdeba kakalSi (1,8%), saidanac warmoebs, Cveulebriv, misi

miReba. am alkaloids mcire raodenobiT Seicavs Caic.

Teobromini myari nivTierebaa, ixsneba cxel wyalSi. igi

Zalian Sardmdeni moqmedebiT xasiaTdeba, aRagznebs da

astimulirebs centralur nervul sistemas. civ wyalSi

mcire xsnadobis gamo medicinaSi iyeneben mis marilebs.

kofeini (1,3,7-trimeTilqsantini) mniSvnelovani raode-

nobiT gvxvdeba yavis marcvlebSi (1,5%), gansakuTrebiT

didi raodenobiT ki CaiSi (zogierT jiSSi igi xuT procen-

tamdea). misi miReba ZiriTadad xdeba Cais warmoebis nar-

Cenebidan. kofeini kristaluri nivTierebaa, aqvs sublima-

ciis unari, wyalSi ixseba. kofeini aRagznebs centralur

nervul sistemas (tipuri fsiqostimulatoria), magram, amas-

Tanave, afarToebs koronalur sisxlZarRvebs da astimu-

lirebs gulis muSaobas.

izoqinolinfenantrenis jgufis alkaloidebia:

morfini (R = H,  RI = H),
kodeini (R = H, RI = CH3) da
heroini (R = CO = CH3  RI = COCH3).

morfini opiumis erT-erTi ZiriTadi Semadgeneli

alkaloidia (8-12%). ZvelberZnul miTologiaSi sizmrebis

RmerTi aris morfevsi, morfinis saxelwodebac swored

aqedan warmoiSva. es alkaloidi moqmedebs centralur

nervul sistemaze, iwvevs eiforias (berZn. _ kargad vitan),

sulieri simSvidisa da ganmartoebis grZnobas. misi xSiri

xmareba iwvevs narkomaniis erT-erT saxes _ morfinizms.

atropini ufero kristaluri nivTierebaa. igi Sedis mce-
nareebis Atropa belladona da Datura stramoniom SemadgenlobaSi.

erT-erTi yvelaze Zlieri Sxamia magram miuxedavad amisa,
gamoiyeneba ofTalmologiaSi Tvalis gugis gasafarToeblad.

kokaini sxva monaTesave alkaloidebTan erTad Sedis
e.w. kokainuri buCqis (Erythroxylon coca L.) foTlebis Semad-

genlobaSi. igi Zlieri, lokaluri tkivilgamayuCebeli
moqmedebisaa. gamoiyeneba adgilobrivi anesTeziisaTvis.
kokaini axdens periferiuli nervuli sistemis parali-
zebas da hidroqloridis saxiT SeiZleba gamoyenebul

iqnes Tvalis, cxviris, yelis qirurgiuli operaciebis
dros da stomatologiur praqtikaSi. Tumca, Zlieri
toqsikurobis gamo iSviaTad ixmareba.

rogorc zemoT aRiniSna, kokaini Zlieri anesTeziuri

saSualebaa, magram amasTan erTad igi Zlieri narkotikicaa,
amitom samedicino praqtikaSi iyeneben kokainis sinTezur
analogebs, magaliTad, novokains, romelic anesTeziuri
TvisebebiT ar CamorCeba mas da amave dros ar aris narkotiki.

purinis jgufis alkaloidebs miekuTvneba N-meTilire-
buli qsantinebi:

Teofilini (1,3-dimeTilqsantini) gvxvdeba Cais foTleb-
Si. igi kristaluri nivTierebaa, cxel wyalSi kargad
ixseneba, civSi ki cudad. aqvs Zlieri Sardmdeni moqmedeba.

Teofilini amJRavnebs rogorc fuZe, ise mJavur Tvisebebs.

R
N

N

O

O

RI

RII
Teofilini

N

N

Teofilini ( R = RII = CH3 , RI = H )
Teobromini (R = H,   RI = RII = CH3)
kofeini ( R = RI = RII = CH3).
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Si fenoluri hidroqsidis jgufis arsebobis gamo). mor-

fini narkotikuli analgetikebis umniSvnelovanesi warmo-

madgenelia. igi Zlieri tkivilgamayuCebeli TvisebebiT

xasiaTdeba da travmebis dros Sokis sawinaaRmdego moqme-

debiT gamoirCeva. didi dozebiT miReba iwvevs Zils.

medicinaSi morfini, Cveulebriv, gamoiyeneba hidroqlo-

ridis saxiT, amasTan, sufTa morfinis garda iyeneben ag-

reTve omnapons (50% morfini) da pantapons (opiumis Semad-
genlobaSi Semavali oTxi alkaloidis hidroqloridebis

narevi).

izoqinolinfenantrenis jgufis alkaloidebis meore

warmomadgenelia morfinis meTilis eTeri _ kodeini. misi
raodenoba opiumSi Seadgens 0,2-6%-s. kodeini ufro susti

narkotikuli moqmedebisaa, vidre morfini, magram ufro

Zlierad moqmedebs xvelebis centrebis agznebadobaze,

ris gamoc igi farTod gamoiyeneba medicinaSi xvelebis

sawinaaRmdegod. aRsaniSnavia, rom opiumis SemadgenlobaSi

Semaval erT alkaloids, morfinis dimeTileTers _

Tebiins narkotikuli moqmedeba ar gaaCnia.

xelovnurad miRebuli nawarmebidan sainteresoa diace-

tilmorfini, anu heroini. igi erT-erTi yvelaze gavrcele-

buli narkotikia. amasTan, misi fiziologiuri moqmedeba

gacilebiT ufro Zlieria, vidre morfinisa.samocdaaTian wlebSi beketma miiRo zogierTi monacemi

ujredis receptoris zedapiris formis Sesaxeb. 0,75-0,85 nm

x 0,65 nm farTobze receptors gaaCnia anionuri jgufi,

romelsac uerTdeba morfinis kaTionuri jgufi.

dReisaTvis dadgenilia, rom morfini moqmedebs didi

naxevarsferoebis qerqis specifikur receptorebze.

morfini wyalSi mcired xsnadi, ufero kristaluri niv-

Tierebaa. mravali alkaloidisagan gansxvavebiT igi moq-

medebs ara marto mJavebTan, aramed tuteebTanac (molekula-

O

RIO

RO
N — CH3

morfini

anionuri

jgufi

CaRrmaveba

brtyeli

zedapiri

H

HO

HO

N — CH3

O

a b

a _ morfinis molekulis konfiguraciuli formula
b _ ujredis receptoris sqema, romelzec morfini moqmedebs
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a-aminmJavebi Sedis rogorc karboqsilis, ise aminjgu-

fisaTvis damaxasiaTebel reaqciebSi:

1. a-aminmJavebi fuZeebTan warmoqmnis marilebs, amasTan.

marilebs mZime liTonebTan SeiZleba hqondes kompleqsuri

xasiaTi. magaliTad, axlad damzadebul spilenZis oqsidTan

yvela a-aminmJava warmoqmnis cisferi feris spilenZis

kompleqss.

2. qlorwyalbadis Tanaobisas a-aminmJavebis spirtebiT

eTerificirebis Sedegad miiReba rTuli eTeri:

3. a-aminmJavebi warmoqmnis marilebs araorganul mJavebTan:

4. azotovanmJavas moqmedebiT a-aminmJavebi gardaiqmneba
a-hidroqsimJavebad:

H2N — CH — COOH+HCl         (H3N
+ — CH — COOH)Cl _

R R
5. a-aminmJavebis urTierTqmedebiT aldehidebTan

miiReba Canacvlebuli iminebi (Sifis fuZeebi):

R — CH — COOH+HNO2         R — CH — COOH+N2+H2O

NH2
OH

6. Zalze mniSvnelovani reaqciaa gadaaminirebis reaqcia,

romelic a-aminmJavebis biosinTezis ZiriTadi gzaa. orga-

nizmisaTvis saWiro romelime a-aminmJava sinTezirdeba

2R — CH — COOH+Cu(OH)2          R — CH — NH2

NH2 — CH — RCO   —   O

O — CO

Cu
NH2

- 2H2O

R — CH — COOH+CH3OH         R — CH — COOCH3

NH2
NH3

+
 Cl _

- H2O
HCl

- NH4Cl
NH3

R  — CH  — COOCH3

NH2

aminmJavebi, peptidebi, cilebi

aminmJavebi

aminmJavebi organuli naerTebia, romelTa molekulebi
erTdroulad Seicavs karboqsilis jgufsa da aminjgufs.

bunebaSi daaxloebiT 300 aminmJavaa cnobili, romel-

Tagan zogi mxolod erT romelime organizmSi gvxvdeba.
aminmJavebi protoplazmaSi gaxsnili calkeuli mole-

kulebis saxiT arsebobs an erTmaneTTan kovalenturi bme-
biTaa dakavSirebuli, peptidebisa da cilebis saxiT. aRniS-

nul biopolimerebSi gvxvdeba mxolod a-aminmJavebi, romel-

Ta formula zogadi saxiT ase gamoisaxeba:

R—CH—COOH

NH2
aRsaniSnavia, rom cilebis SemadgenlobaSi Sedis mxo-

lod a-aminmJavebi.

cxoveluri organizmebisaTvis a-aminmJavebis ZiriTadi
wyaroa sakvebi cilebi, mravali a-aminmJava TviT am orga-
nizmSi warmoiqmneba, magram cilis sinTezisaTvis saWiro
zogierTi a-aminmJava organizmSi ar warmoiqmneba da saWi-

roa maTi garedan Semotana. isini Seucvleli aminmJavebis
saxelwodebiTaa cnobili. aseTi aminmJavebia: valini, lei-
cini, izoleicini, lizini, treonini, meTionini, fenila-
lanini da triptofani.

a-aminmJavebi wyalSi xsnadi kristaluri nivTierebebia,
mraval maTgans tkbili gemo aqvs.

a-aminmJavebi maRali lRobis temperaturis mqone niv-
Tierebebia, romlebic cudad ixsneba arapolarul organul

gamxsnelebSi. wyalSi xsnadoba mniSvnelovani faqtoria
organizmSi aminmJavebis biologiuri funqciis Sesrulebi-
saTvis. xsnadobasTanaa dakavSirebuli agreTve maTi Sewova

da transporti.
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serini meTioninitreonini

cisteini asparaginitriptofani

aminmJavebi polaruli, neitraluri gverdiTi jaWvebiT

H2N — C — COH

H O

C H2

O H CH3

H2N — C — COH

H O

H — C — OH

S — CH3

H2N — C — COH

H O

C H2

C H2

H2N — C — COH

H O

C H2

S H

H2N — C — COH

H O

C H2

N
H

H2N — C — COH

H O

C H2

C — NH2

O

H2N — C — COH

H O

C H2

C — NH2

O

C H2

glutamini

ujredebSi. gadaaminirebis saSualebiT organizmSi xdeba

calkeuli a-aminmJavas siWarbis Tavidan acileba da, aqedan

gamomdinare, ujredebSi aminmJavaTa Semcvelobis reguli-

reba.

aminmJavebi naxSirwyalbadebis gverdiTi jaWvebiT

R — CH — COOH+O == CH — RI              R — CH — COOH

NH2 N == CH — RI

- H2O

prolini

CH2

HN — C — COH

H O

CH2CH2

leicini

H2N — C — COH

H O

C H2

CH3 CH3

C H

izoleicini

H2N — C — COH

H O

C H

CH3 CH2CH3

fenilalonini

H2N — C — COH

H O

C H2

glicini

H2N — C — COH

H O

H

alanini

H2N — C — COH

H O

CH3

valini

H2N — C — COH

H O

C H

CH3 CH3
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peptidebi. cilebi

peptidebi da cilebi miekuTvneba biologiurad aqtiur

nivTierebaTa umniSvnelovanes klass. isini cocxali ma-

teriis nebismieri formis (mikroorganizmebi, mcenareebi,

cxovelebi) ZiriTadi komponentebia.

peptidebi

peptidebi iseTi naerTebia, romlebic agebulia amin-

mJavebis naSTebisagan. peptidebs yofen oligopeptidebad

(di-, tri-, tetra- da a.S. peptidebi), romelTa molekulebi

Seicavs araumetes 10 aminmJavur naSTs da polipeptidebad.

peptidebis warmoqmna dakavSirebulia a-aminmJavebis

mniSvnelovan TvisebebTan _ maTi polikondensaciis unarTan.

rogorc peptidebSi, ise cilebSi, isini erTmaneTs ukavSirde-

bian peptiduri (amiduri) bmebiT, romlebic warmoqmnilia

erTi aminmJavas karboqsilis jgufisa da meoris _ a-amin-
jgufis xarjze:

peptiduri sinTezis es reaqcia mimdinareobs rogorc

cocxal organizmSi (biosinTezi), ise laboratoriul piro-

bebSi (qimiuri sinTezi). amasTan, aRniSnuli procesi gaci-

lebiT ufro rTulad midis, vidre a-aminmJavaTa pirdapiri

polikondensacia wylis molekulebis gamoyofiT.

pirobiTad miRebulia, rom peptidebi Seicavs asamde,

xolo cilebi _ asze met aminmJavur naSTs.

.  .  .  — N—CH—C—N—CH—C—N—CH—C—N—CH—C. .  .

O O O O

H R RI RII RIIIH H H
polipeptidi

asparaginis mJava tiraziniglutaminis mJava

lizini histidiniarginini

aminmJavebi mJavuri an fuZis funqciuri jgufebiT
gverdiT jaWvebSi

H2N — C — COH

H O

C H2

COH

O

H2N — C — COH

H O

C H2

COH

O

C H2

H2N — C — COH

H O

C H2

OH

H2N — C — COH

H O

(C H2)4

NH2

H2N — C — COH

H O

(C H2)3

NH —  C
NH2

NH

H2N — C — COH

H O

C H2

NH N
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proteinebis hidrolizis Sedegad warmoiqmneba mxolod a-
aminmJavebis narevi, xolo proteidebis hidrolizisas maTTan

erTad xdeba sxva araorganuli da organuli naerTebis miReba.

cilebSi proteinebs  miekuTvneba: albuminebi, globu-
linebi, glutelinebi da skleroproteinebi.

albuminis wyalSi kargad ixsneba, gvxvdeba rZeSi,

kvercxis cilaSi da sisxlSi.

globulinebi wyalSi ar ixsneba, magram xsnadia maril-

Ta ganzavebul xsnarebSi. maT miekuTvneba sisxlis globu-

linebi da cila miozini. es ukanaskneli gvxvdeba kunTebSi.

glutelinebi ixsneba mxolod tutis ganzavebul xsna-

rebSi. gvxvdeba mcenareebSi.

skleroproteinebi uxsnadi cilebia. maT miekuTvneba

kuratinebi, kanisa da SemaerTebeli qsovilis cila kola-
geni da bunebrivi abreSumis cila fibroini.

proteidebi warmoadgens Sereul biopolimerebs. arCe-

ven: glikoproteidebs _aracilovani nawilis saxiT Sei-

cavs naxSirwylebs lipoproteidebs (Seicavs lipidebs),

nukleoproteidebs _ Seicavs nukleinmJavebs, fosfopro-
teinebs _ Seicavs fosformJavas naSTebs da metalopro-

teinebs _ Seicavs metalTa ionebs.

cilebi formis mixedviT iyofa or jgufad: fibrilur

da globulur cilebad. cilas, sadac sigrZis Sefardeba

siganesTan 10-ze metia fibriluri ewodeba, xolo cilas,

sadac sigrZis Sefardeba siganesTan 10-ze naklebia _

globuluri.

fibriluri cilebi qsovilebis ZiriTad samSeneblo

funqcias asrulebs. globuluri cilebi ki _ sasicocxlo

procesebis regulatoris funqcias.

cilis biologiuri funqciis dasadgenad saWiroa misi

molekuluri meqanizmis dadgena. cilis pirveladi struq-

peptidebisa da cilebis aminmJavuri Sedgenilobis, anu

maTSi Semavali a-aminmJavebis Tvisobrivi da raodenobrivi
Sedgenilobis dadgena SesaZlebelia Tanamedrove fizikuri

da qimiuri meTodebis gamoyenebiT. dReisaTvis SemuSavebu-

lia peptidebis sinTezis strategia, romlis mixedviTac

Sesabamis etapebze saWiroa erTi funqciuri jgufis dacva

da meoris gaaqtiureba.

imisaTvis, rom peptiduri sinTezi sakmaod maRali siCqa-

riT mimdinareobdes, saWiroa pirveli aminmJavas karboqsi-

lis jgufis gaaqtiureba _ misi karboniluri naxSirbad-

atomis eleqtrofilurobis gazrda.

am mizniT ufro xSirad mimarTaven reaqcias eTilqloro-

formiatTan, ris Sedegadac warmoiqmneba Sereuli anhidridi.

ase TandaTanobiT, ̀ nabij-nabij~ xorcieldeba peptiduri /aWvis

zrda.

me-20 saukunis 50-ian wlebidan iwyeba biologiurad

aqtiuri bunebrivi peptidebis sinTezis era. udides miRwe-

vas warmoadgens 1963-1965 wlebSi germaneli mecnierebis

canis da kunis, da amerikeli mecnieris kacoianisis  mier
ganxorcielebuli insulinis sinTezi.

cilebi

cilebi rTuli aRnagobis biopolimerebia, romelTa

SemadgenlobaSi, garda polipeptiduri jaWvebisa, SeiZleba

Segvxvdes sxva organul naerTTa naSTebi an molekulebi.

nukleinmJavebTan erTad cilebi umniSvnelovanes rols

asrulebs cocxal bunebaSi.

cilebs yofen or did jgufad _ martiv cilebad, anu
proteinebad, da rTul cilebad, anu proteidebad. mJava areSi
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_ Rebulobs mesameul struqturas. am sistemis stabilizebaSi

mniSvnelovan rols asrulebs wyalbaduri bmebi gverdiTi

radikalebis funqciur jgufebs Soris, disulfiduri bmebi

erTi da imave an sxvadasxva jaWvis cisteinur naSTebs Soris,

van-der-vaalsuri mizidulobis ZalebiT ganpirobebuli

hidrofoburi urTierTqmedeba aminmJavuri naSTebis arapo-

larul radikalebs Soris da ionuri urTierTqmedeba amin-

mJavuri naSTebis ionogenur radikalebs Soris.

meoTxeuli struqturis qveS gulisxmoben erTnairi

an sxvadasxva pirveladi, meoradi da mesamadi struqturis

mqone polipeptiduri jaWvebis Cawyobis xerxs sivrceSi

da funqciuri da struqturuli TvalsazrisiT erTiani

makromolekuluri warmonaqmnis formirebas, sadac TiToeu-

li jaWvi inarCunebs Tavis pirvelad, meoreul da mesameul

struqturas da gamodis erTi ufro maRalorganizebuli

sivrciTi struqturis mqone kompleqsis rolSi.

peptidebis da cilebis biologiuri roli

dReisaTvis dadgenilia mravali peptidisa Tu cilis

aRnagoba da biologiuri roli.

1975 wels amerikeli mecnieris, hiuzis mier aRmoCenil

iqna peptidTa jgufi, romelic gavlenas axdens nervuli

impulsebis gadacemaze.

sasicocxlo procesebis yvelaze ufro saintereso

Tavisebureba mdgomareobs organizmis unarSi, damoukideb-

lad areguliros Tavisi qimiuri reaqciebi. cxovelur

organizmSi es procesebi mimdinareobs hormonebis daxma-

rebiT, romelTa sinTezi xorcieldeba sxvadasxva orga-

noebis meSveobiT.

tura warmoadgens safuZvels misi meoradi da mesamadi

struqturis gansazRvrisaTvis.

cilis pirveladi struqturis  (aminmJavaTa Tanmimdev-
robis monacvleoba) dadgena SesaZlebelia aminmJavuri

Tanmimdevrobis uSualo analiziT an genetikuri kodis

daxmarebiT.

cilis meoradi struqturis qveS igulisxmeba poli-

peptiduri jaWvis konformacia. es aris jaWvebs Soris

arsebuli wyalbaduri bmebiT stabilizebuli zigzagi-

sebri peptiduri jaWvebis

asociati. Semdeg xdeba xveu-
li kibis msgavsad jaWvis

daxveva. a-spiralis stabi-

lizeba xorcieldeba po-

lipeptiduri jaWvis C=O
da N_H jgufebs Soris

arsebuli Sigamolekuluri

wyalbaduri bmebiT.

aminmJavuri naSTebis ra-

dikalebi spiralis mier

warmoqmnili cilindris pe-

riferiaze mdebareobs.

spiralis TiToeul xvia-

ze modis 3-6 aminmJavuri naS-

Ti.

polipeptiduri jaWvi, ro-

melic garkveuli raodeno-

biT Seicavs meoradi struq-

turis ubnebs, Cveulebriv

sivrceSi ewyoba SedarebiT

kompleqsuri sistemis saxiT

silis -spiraluri

struqtura



8786

mravali toqsikuri nivTiereba cilovani bunebisaa.

aseTebia: mikrobuli warmoSobis Zalze Zlieri toqsinebi,

mikrotoqsinebi (Sedis Sxamiani sokoebis SemadgenlobaSi),

zootoqsinebi, romelTa Soris gansakuTrebiT aRsaniSnavia

futkris Sxamisa da gvelis Sxamis peptid-toqsinebi.

mravali antibiotiki an mTlianad peptiduri bunebisaa,

an Tavis struqturaSi Seicavs peptidur fragments.

organizmSi arsebuli cilebidan gansakuTrebuli

yuradRebis Rirsia hemoglobini. igi sisxlis eriTro-

citebis ZiriTadi komponentia da axorcielebs Jangbadis

gadatanas filtvebidan qsovilebamde da naxSirorJangis

gadatanas qsovilebidan filtvebamde. sxvadasxva saxeobis

hemoglobins kristalebis gansxvavebuli forma, xsnadoba

da Jangbadisadmi swrafva aqvs.

hemoglobinis romelime jaWvis struqturis Secvla

iwvevs garkveul daavadebebs. magaliTad, normaluri

hemoglobinis romelime jaWvis struqturis memkvidreo-

biTi cvlileba iwvevs e.w. `molekulur daavadebebs~,

romlebic cnobilia hemoglobinopaTiebis saxelwodebiT.

aseTi daavadebaa namglisebr-u/reduli anemia, romelic

farTodaa gavrcelebuli samxreT amerikisa da afrikis

kontinentze. daavadeba Zalze mwvaved mimdinareobs da

xSirad sikvdiliTac mTavrdeba.

aRsaniSnavia is faqti, rom biokatalizatorebi _

fermentebi cilovani bunebis naerTebia. maTi molekuluri

masebi meryeobs 10000-100000 farglebSi. Cveulebriv,

fermentSi erTi an ramdenime polipeptiduri jaWvia.

fermentebis klasifikacias axdenen im reaqciebis mixedviT,

romelTa katalizebasac axdenen isini. amis mixedviT

arCeven : oqsidoreduqtazebs (Jangva-aRdgeniTi reaqciebis

hormonuli aqtivobiT gamoirCeva calkeuli peptidebi,

romelTac peptid-hormonebis saxelwodeba miiRes.

XIX saukunis bolos dadgenil iqna, rom Tirkmelebi

monawileobas Rebulobs arteriuli wnevis regulirebaSi.

male maTi qerqidan gamoyofil iqna renini, nivTiereba,
romlis Seyvana venaSi iwvevda wnevis gazrdas. am naerTis

Semcvelobis dadgenas sisxlSi didi mniSvneloba aqvs

miokardis infarqtisa da sxva daavadebaTa diagnostiki-

saTvis.

uaRresad didi mniSvneloba aqvs kuWqveSa jirkvlis

mier sinTezirebul hormons insulins. aRmoCenil iqna,

rom kuWqveSa jirkvali aregulirebs glukozis raodeno-

bas sisxlSi. es hormoni mniSvnelovania organizmisTvis,

radgan misi nakleboba an ararseboba iwvevs daavadebas,

romelic cnobilia Saqriani diabetis saxelwodebiT. am

dros glukozis raodenoba sisxlSi matulobs, rac iwvevs

paTologiuri procesebis ganviTarebas. insulini iyo

pirveli cila, romlisTvisac mTlianad iqna gaSifruli

pirveladi struqtura. amasTanave, igi pirveli cilaa,

romlis qimiuri sinTezic ganxorcielda. insulinis sxva-

dasxva saxeoba erTmaneTisagan gansxvavdeba  A jaWvis

SedgenilobiT _ gansxvavebulia aminmJavuri naSTebi. ada-

mianis insulinSi aminmJavaTa Tanmimdevroba gansxvavdeba

xaris insulinis, cxvris insulinis, cxenis insulinis amin-

mJavaTa Tanmimdevrobisagan. miuxedavad imisa, rom sinTe-

zurad ukve miRebulia adamianis insulini, sawarmoo masS-

tabiT misi sinTezi ekonomiurad araxelsayrelia. amitom,

amJamad axdenen Roris insulinis (adamianis insulinisgan

igi gansxvavdeba erTi  C-boloiani aminmJavuri naSTiT)

gardaqmnas adamianis insulinad an iyeneben genuri inJi-

neriis meTodebs.
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naxSirwylebi

naxSirwylebi, cilebTan da lipidebTan erTad, warmo-

adgens cocxali organizmis SemadgenlobaSi Semaval erT-

erT umniSvnelovanes naerTs. isini gavrcelebulia rogorc

cxovelur (mSrali masis 2 %), ise mcenareul (mSrali

masis 80 %) samyaroSi. adamianis organizmSi naxSirwylebs

Zalze mniSvnelovani funqcia akisria.

naxSirwylebi gamoiyeneba nukleinmJavaTa sinTezisa-

Tvis, warmoadgens nukleotiduri kofermentebis Semadge-

nel komponentebs, Sedis Sereuli biopolimerebis (gliko-

proteinebi, glikolipidebi) SemadgenlobaSi, romelTa

funqciebi adamianis organizmSi rTuli da mniSvnelovania.

termini ̀ naxSirwylebi~ pirvelad Semotanil iqna XIX

s-is 40-ian wlebSi, radganac im periodisaTvis cnobil

aRniSnul bunebriv naerTTa Sedgenilobis gamosaxva SeiZ-

leboda formuliT Cn(H2O)m.

naxSirwylebi SeiZleba davyoT sam did jgufad: monosa-

qaridebad, oligosaqaridebad da polisaqaridebad. mono-
saqaridebi umartivesi naxSirwylebia, romlebic aRar hid-

rolizdeba ufro martiv naerTebad. polisaqaridebi war-
moadgens monosaqaridebis polikondensaciis produqts.
isini tipuri polimerebia da xSirad agebulia aTasobiT

monosaqariduli naSTisagan. oligosaqaridebs Sualeduri

adgili uWiravs mono- da polisaqaridebs Soris (Seicavs

2-10 monosaqaridul naSTs).

warmmarTveli fermentebi), transferazebs (funqciuri
jgufebis gadamtani fermentebi), hidrolazebs (mahidro-
lizebeli fermentebi).

cilebis xelovnuri sinTezi

cilebis miReba qimiuri gziT bioorganuli qimiis

erT-erTi umTavresi problemaa. am mxriv, ukanasknel dros,

didi Sedegebia miRweuli, raSic gadamwyveti roli iTamaSa

dnm-is genetikuri rolis gaSifvram da cilis biosinTezis

ZiriTadi procesebis Seswavlam. gamoCenilma ingliselma

bioqimikosma frederik sengerma pirvelad ganaxorciela

insulinis xelovnuri sinTezi. 1953 wels f. sengerma da-

adgina cila insulinis qimiuri agebuleba. es iyo pir-

veli cila, romlis qimiuri formula cnobili gaxda.

amave wlebSi amerikelma mecnierma vinsento diu viniem

ganaxorciela cila-hormonebis, oqsitocinisa da vazo-

presinis xelovnuri sinTezi. f. sengersa da diu vinies

am gamokvlevebisaTvis 1956 wels mieniWaT nobelis premia.
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formebis saxiT, romelTa warmoqmna xorcieldeba monosa-

qaridis karboniluri jgufisa da romelime hidroqsidis

jgufis urTierTqmedebis Sedegad. XX saukunis 20-ian wleb-

Si heuorsma eqsperimentulad daadgina zogierTi monosaqa-

ridis ciklis zoma. misive winadadebiT, eqvswevriani cik-

lebiT gamosaxul naxSirwylebs piranozebi ewodeba, xolo

xuTwevriani ciklebiT gamosaxuls _ furanozebi.
myar mdgomareobaSi monosaqaridebs cikluri aRnagoba

aqvs. magaliTad, spirtidan an wylidan gamokristalebisas

D-glukoza miiReba a-D-glukopiranozis saxiT, xolo

piridinidan gamokristalebisas _ b-D-glukopiranozis

saxiT. isini gansxvavebuli kuTxiT abruneben sinaTlis

polarizaciis sibrtyes. Saqris xsnarebis mier sinaTlis
polarizaciis sibrtyis brunvis kuTxis Secvlas drois
ganmavlobaSi mutarotacia ewodeba. am procesis qimiuri
safuZvelia monosaqaridebis tautomeriis, anu cikluri
da Ria formebis wonasworuli narevis saxiT arsebobis
unari. tautomeriis am saxes ciklo-oqso tautomeria
ewodeba.

monosaqaridebi wyalSi xsnadi kristaluri nivTiere-

bebia. umravlesobas tkbili gemo aqvs. molekulis Semad-

genlobaSi hidrosqilisa da aldehiduri (an ketonuri)

jgufebis arsebobis gamo monosaqaridebi Sedis spirtebisa

da aldehidebisaTvis (an ketonebisaTvis) damaxasiaTebel

reaqciebSi.

spirtebTan, fenolebTan da sxva hidroqsilSemcvel

naerTebTan urTierTqmedebisas, mJavuri katalizis piro-

bebSi, monosaqaridebi warmoqmnis ciklur acetalebs _

glikozidebs  (glukozidebs, manozidebs, galaqtozidebs

da a. S.).

monosaqaridebi da misi nawarmebi

monosaqaridebi (monozebi) warmoadgens polihidro-

qsialdehidebsa da polihidroqsiketonebs. amasTan, aldehidis

/gufis Semcvel monosaqaridebs aldozebs uwodeben, xolo

ketonuri jgufis Semcvel monosaqaridebs _ ketozebs. dabo-
loeba _ oza damaxasiaTebelia  nebismieri monosaqaridi-

saTvis.

jaWvSi naxSirbadatomebis raodenobis mixedviT arCe-

ven: triozebs, tetrozebs, pentozebs, heqsozebs da a.S. maTgan

bunebaSi yvelaze gavrcelebulia pentozebi da heqsozebi.

monosaqaridebisaTvis damaxasiaTebelia molekulaSi

asimetriuli naxSirbadatomebis arseboba, romelTa ricxvi

jaWvis sigrZis zrdasTan erTad matulobs.

monosaqaridebis konfiguraciis gansazRvra, e.i. D- an

L-stereoqimiuri rigisadmi maTi mikuTvneba, xorcieldeba

oqsi/gufidan yvelaze ufro daSorebuli naxSirbadvtomis

konfiguraciis SedarebiT D- an L-glicerinis aldehidis

qiraluri centris konfiguraciasTan.

H—C—OH

—
—

CHO

CH2OH

monosaqaridebis D, L-sistema asaxavs ramdenimedan mxo-
lod erTi qiraluri naxSirbadatomis konfiguracias, mag-

ram miuxedavad amisa es sistema dRemde yvelaze ufro xSi-

rad ixmareba da mxolod iSviaT SemTxvevaSi icvleba R,
S-sistemiT.

monosaqaridebis struqturebi acikluria. sinamdvi-

leSi es naerTebi imyofeba naxevradacetaluri cikluri
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nizmis SemadgenlobaSi. ribozisa da dezoqsiribozis fos-

fatebi warmoadgens nukleinmJavebisa da kofermentebis

struqturul elementebs. naxSirwylebis metabolizmi,

fotosinTezi, duRili da mravali sxva biologiuri pro-

cesi xorcieldeba monosaqaridebis fosfatebis monawi-

leobiT. gansakuTrebuli aRniSvnis Rirsia glukozo-1-

fosfati, glukozo-6-fosfati da fruqtozo-1,6-difosfati:

O

H

OH

OH

H OH

CH2OPO3H2H2O3POH2C

H

glukozo-1,6-difosfati

naxSirwylebis reaqciisunarianobis gazrdis garda

fosforilireba ujredisaTvis imitomacaa xelsayreli, rom

es naerTebi ujredis membranaSi ver gadis, e.i. ujredi

naxSirwylebs ikavebs maT fosforilirebul mdgomareobaSi

arsebobis gamo.

OH

OH

CH2OPO3H2

H
H

H

O

OH

H

OH

H

glukozo-6-fosfatiglukozo-1-fosfati

OH

OH

CH2OH

H
H

H

OH

OH OPO3H2

H

yvela sxva acetalis analogiurad, glikozidebi ad-

vilad hidrolizdeba ganzavebuli mJavebiT, magram isini

sakmaod mdgradebia sust tute areSi hidrolizis mimarT.

amasTan, furanozidebi, piranozidebTan SedarebiT, gaci-

lebiT swrafad hidrolizdeba.

alkilhalogenidebTan da alkilsulfatebTan urTi-

erTqmedebisas monosaqaridebi warmoqmnis martiv eTerebs.
maacilirebeli agentebis (magaliTad, mJavaTa anhid-

ridebis) urTierTqmedebisas monosaqaridebi warmoqmnis

rTul eTerebs, romlebic hidrolizdeba rogorc tute,

ise mJava areSi:

OH

OH

H

CH2OH

OH
H

H

H

O

~OH O_Ac
5(CH3CO)2O

-5CH3COOH

Ac_O

O_Ac

O_Ac
H

CH2O
_COCH3

_Ac

H
H

H

O

~

1,2,3,4,6-pentaacetil-

D-galaqtopiranoza

(pentaacetilgalaqtoza)

D-galaqtopiranoza

OH

OH

OH

CH2OH

H
H

H

H

O

~OH ROH: mSrali HCl
- H2O OH

OH

OH

CH2OH

H
H

H

H

O

~OR

monosaqaridebis rTuli eTerebidan gansakuTrebiT

sayuradReboa fosformJavas eTerebi (fosfatebi). es naer-

Tebi Sedis nebismieri cxoveluri da mcenareuli orga-
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rTuli naxSirwylebi

rTuli naxSirwylebi iseTi naerTebia, romlebic hid-

rolizis Sedegad iZleva martiv naxSirwylebs _ monozebs.

rTuli naxSirwylebi iyofa or jgufad: oligosaqa-
ridebad da polisaqaridebad.

oligosaqaridebi dabalmolekuluri wonis mqone po-

lisaqaridebia, romlebic wyalSi ixsneba da aqvs dakristale-

bis unari.

polisaqaridebi maRalmolekuluri wonis mqone naer-

Tebia, romlebic wyalSi sustad an srulebiT ar ixsneba da

dakristalebis unari ar gaaCnia.

oligosaqaridebi

monosaqaridebis ricxvis mixedviT oligosaqaridebi

iyofa disaqaridebad, trisaqaridebad, tetrasaqaridebad,
pentasaqaridebad da a.S. oligosaqaridebidan gansakuT-

rebiT mniSvnelovania disaqaridebi, anu biozebi.

disaqaridebi ori erTnairi an gansxvavebuli monosaqa-

riduli naSTisagan Sedgeba, romlebic erTmaneTTan dakav-

Sirebulia O-glikoziduri bmiT. am ukanasknelis warmoqm-

naSi monawileobs erTi monosaqaridis naxevaracetaluri

hidroqsilis jgufi da meore monosaqaridis nebismieri

hidroqsilis jgufi. disaqaridebi mJava areSi hidroliz-

deba monosaqaridebis warmoqmniT. disaqaridis Semadgen-

lobaSi Semavali orive manoza SesaZlebelia erTnairi

an gansxvavebuli iyos.

disaqaridebidan aRsaniSnavia laqtoza an rZis Saqari.
igi Sedis rZis SemadgenlobaSi (4-5%). mas Rebuloben rZis

Sratidan xaWos mocilebis gziT.

monosaqaridebze susti damJangavebis (magaliTad, bro-

miani wylis) moqmedebisas xdeba mxolod aldehiduri

jgufis daJangva glikonmJavebis warmoqmniT:

CHO

(CHOH)4

CH2OH

CH2OH

(CHOH)4

CH2OH

[H]

mxolod pirveladspirtuli jgufis daJangvisas xdeba

glikuronmJavebis warmoqmna. glikuronmJavebi SedarebiT

advilad dekarboqsilirdeba, amitom am gziT SesaZlebelia

heqsozebidan pentozebis miReba. uronmJavebi Sedis poli-

saqaridebis SemadgenlobaSi. isini xsnadi glikuronidebis

saxiT organizmidan SardTan erTad gamoyofen toqsikur

nivTierebebs.

nikelis an paladiumis katalizatoris Tanaobisas

monosaqaridebis wyalbadiT aRdgeniT xdeba mravalato-

miani spirtebis warmoqmna (magaliTad, glukozidan miiReba

gluciti, anu sorbiti, galaqtozidan _ galaqtiti, anu
duciti, manizidan _ maniti da a.S.). isini wyalSi advilad-

xsnadi, tkbili gemos mqone kristaluri nivTierebebia.

zogierTi maTgani (qsiliti, sorbiti) cvlis Saqars dia-

betis dros.

Br2 + H2O

CHO

(CHOH)4

CH2OH

COOH

(CHOH)4

CH2OH
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aRsaniSnavia, rom saqaroza sinaTlis polarizaciis

sibrtyes abrunebs marjvniv, xolo misi hidrolizis Se-

degad miRebuli produqtebidan fruqtoza ufro Zlier

abrunebs polarizaciis sibrtyes marcxniv, vidre glukoza

_ marjvniv. amitomac maTi narevi sinaTlis polarizaciis

sibrtyes marcxniv abrunebs. amrigad saqarozas hidroli-

zis Sedegad ecvleba brunvis mimarTuleba. am process

inversia ewodeba, xolo hidrolizis Sedegad miRebul

narevs _ invertuli Saqari.
disaqariduli fragmenti Sedis zogierTi naxSirwylo-

vani antibiotikis SemadgenlobaSi. ase magaliTad, amingli-

kozidi streptomicini Seicavs streptozisa da N-meTi-

lirebuli L-glukozaminis aSTebs.

streptomicini gamoiyeneba im baqteriebis sawinaaRmde-

god, romlebic mdgradebia penicilinebis mimarT.

polisaqaridebi

polisaqaridebi (poliozebi) monosaqaridebis an maTi

nawarmebis polikondensaciis Sedegad miRebuli maRal-

molekuluri naxSirwylebia. qimiuri bunebis mixedviT

polisaqaridebi unda ganvixiloT, rogorc poligliko-

zidebi.

OH

OH

CH2OH

H
H

H

O

OH

H
H

O

HOH2C
O

H

OH

OH

H
CH2OH

H

saqaroza

disaqaridebis warmomadgenel laqtozas iyeneben far-

macevtul praqtikaSi fxvnilebisa da abebis dasamzadeb-

lad, rogorc naklebad higroskopiul Saqars da, agreTve,

sakvebad Cvili  bavSvebisaTvis. aRsaniSnavia, rom dedis rZe

Seicavs 8 % laqtozas. am ukanasknels 4-5-jer nalebi sitkbo

aqvs, vidre saqarozas.

yvela disaqaridi Sedis monosaqaridebisaTvis dama-

xasiaTebel mraval qimiur reaqciaSi. isini warmoqmnian

martiv da rTul eTerebs. disaqaridi SeiZleba arsebobdes

rogorc Ria, ise cikluri saxiT, ris gamoc maT xsnarebs

gaaCnia mutarotaciis unari.

disaqaridebis mniSvnelovani warmomadgenelia saqaro-

za (lerwmis Saqari). igi farTodaa gavrcelebuli mcena-

reul samyaroSi da mcire raodenobiT Sedis TiTqmis yvela

mcenaris SemadgenlobaSi. gansakuTrebiT didi raodenobiT

gvxvdeba Saqris lerwmisa da Saqris Warxlis Semadgenlo-

baSi (28 %), saidanac xdeba sawarmoo masStabebiT misi miReba.

am disaqaridSi D-glukoza (piranozul formaSi) da dakav-

Sirebulia D-fruqtozasTan (furanozul formaSi) naxSir-

badis atomebTan arsebuli hidroqsidis jgufebis xarjze:

OH

OH

CH2OH

H
H

H

OOH

H H

O
H

OH

OH

H

CH2OH
H

-laqtoza

H

O

H

OH
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amidozis disaqariduli fragmenti maltozaa. misi
jaWvi ar aris ganStoebuli, Seicavs 200-1000 glukozis

naSTs, molekuluri masa 40000-160000. amidozis makromole-

kula spiraluradaa daxveuli, amasTan, spiralis TiToeul

xviaze 6 monosaqariduli naSTi Tavsdeba, iodTan warmoiqm-

neba kompleqsi. iodis kompleqss amidozasTan lurji

Seferva gaaCnia, ris gamoc igi gamoiyeneba rogorc saxameb-

lis, ise iodis aRmosaCenad.

saWmlis momnelebel organoebSi moqmedebs sxvadasxva

fermentebi, romlebic wyvets rogorc a-1-4-, ise a-1,6-gli-

kozidur bmebs saxameblis makromolekulaSi. hidrolizis

saboloo produqti ki glukozaa:

C6H12O6(C6H10O5)m C12H22O11

deqstrinebi maltoza glukoza

(C6H10O5)n

saxamebeli

glikogeni (cxoveluri saxamebeli) _ organizmSi mcena-

reuli saxameblis struqturuli da funqciuri analogia.

ganStoebis wertilebs Soris aq 10-12 (zogjer 6) gliko-

ziduri naSTia. glikogenis molekuluri masa 100 milions

aRwevs. igi samarago polisaqaridia.

deqstranebi baqteriuli warmoSobis polisaqaridebia.

maT Rebuloben saqarozis xsnarze mikroorganizmebis moq-

medebiT. deqstranebs iyeneben sisxlis plazmis Semcvle-

lad, magram bunebrivi deqstrinebis maRali molekuluri

masis (ramdenime milioni) gamo maTgan saineqcio xsnarebis

(romelTac cudi xsnadoba gaaCnia) momzadeba ar xerxdeba.

amasTan dakavSirebiT, mJavuri hidroliziT an ultrabgeris

moqmedebiT axdenen molekuluri masis Semcirebas 50-100

aTasamde, Rebuloben ra ̀ klinikur deqstrinebs~ (preparati

poliglukini).

polisaqaridTa glikoziduri buneba ganapirobebs maT

advil hidrolizs mJava areSi da maRal mdgradobas tute

areSi. srul hidrolizs mivyavarT monosaqaridebis an maTi

nawarmebis warmoqmnamde, xolo arasrul hidrolizs _

oligosaqaridebis (maT Soris, disaqaridebis) warmoqmnamde.

poliozebs gaaCnia didi molekuluri masa, maTTvis dama-

xasiaTebelia makromolekulebis organizaciis ufro ma-

Rali done.

polisaqariduli jaWvi SeiZleba iyos ganStoebuli

an araganStoebuli (xazovani), poliozi, romelic Sedgeba

mxolod erTi monosaqaridis naSTisagan _ homopolisa-
qaridia, sxvadasxva monosaqariduli naSTebisagan Semdgari

poliozi ki _ heteropolisaqaridia.
homopolisaqaridebs miekuTvneba: saxamebeli, celu-

loza, glikogeni, deqstranebi, qitoni da sxva.
saxamebeli a-glukozis naSTebisagan Semdgari ori

homopolisaqaridis _ amidozis (10-20 %) da amidopeqtinis

(80-90%) narevia. igi warmoiqmneba mcenareebSi fotosinTe-

zis Sedegad da samarago sakvebs warmoadgens. saxamebeli

TeTri, amorfuli nivTierebaa; civ wyalSi ar ixsneba. cxel

wyalSi ijirjveba da misi garkveuli nawili TandaTanobiT

ixsneba. saxameblis swrafi gacxelebisas masSi higrosko-

piuli tenis (10-20%) arsebobis gamo xdeba makromole-

kuluri jaWvis hidrolizuri daSla, ris Sedegadac miiRe-

ba ufro dabalmolekuluri polisaqaridebis narevi _

deqstrinebi. nawilobriv deqstrinizebuli saxamebeli Se-

darebiT kargad ixsneba wyalSi da cnobilia xsnadi saxa-
meblis saxelwodebiT. deqstrinizeba mimdinareobs puris

cxobis procesSi. deqstrinebad gardaqmnili fqvilis sa-

xamebeli kargi xsnadobis gamo ufro advilad SeiTviseba

organizmis mier.
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heteropolisaqaridebSi mniSvnelovani adgili ukavia

SemaerTebeli qsovilis polisaqaridebs, romelTa Soris

kargadaa Seswavlili qondroitinsulfatebi, hialurino-
mJava da heparini.

hialurinomJavas molekuluri masa 2-7 milionis farg-

lebSi meryeobs. am heteropolisaqaridis xsnari didi sib-

lantiT gamoirCeva, rac uzrunvelyofs SemaerTebeli qso-

vilis barierul funqcias. SemaerTebel qsovilSi hialu-

rinomJava araujreduli nivTierebis ZiriTadi komponentia.

es Jelatinis magvari nivTiereba qsovilebSi avsebs ujred-

Soris sivrces.

heparinis disaqariduli fragmenti Seicavs D-gluko-

zaminisa da D-glukoronmJavas. glukozaminebis naSTebis

didi umravlesoba sulfatirebulia, xolo mcire nawili

ki acetilirebuli. heparinis molekuluri masa 16000-20000

farglebSi meryeobs.

heparini proteinebTan naerTis saxiT gvxvdeba gulSi,

kunTebSi, RviZlsa da ZuZumwovaraTa sxva qsovilebSi. igi

axangrZlivebs sisxlis SededebisaTvis saWiro dros da

medicinaSi gamoiyeneba antikoagulantad. qondroitinsul-

fatis analogiurad, heparinic uerTdeba cilas.

celuloza, anu ujredisi yvelaze ufro gavrcelebuli

mcenareuli polisaqaridia. xis merqani Seicavs 50-70% ce-

lulozas, bamba TiTqmis sufTa celulozaa. am polisaqa-

ridis makromolekuluri jaWvi araa ganStoebuli. masSi

2500-12000 glukozuri naSTia. celulozis molekuluri

masa icvleba 400 aTasidan 1-2 milionamde. naxSirbadatomis

b-konfiguracia ganapirobebs celulozis makromoleku-

lis xazovan aRnagobas, rac Tavis mxriv iwvevs wyalbaduri

bmebis warmoqmnas rogorc jaWvis SigniT, ise jaWvebs

Soris. polimeruli jaWvebis aseTi aRnagoba uzrunvel-

yofs maRal meqanikur simtkices, wyalSi uxsnadobas, qimiur

inertulobas, ris gamoc celuloza warmoadgens saukeTe-

so masalas mcenaris ujredis kedlebis asagebad. kuW-

nawlavis traqtis fermentebi ver Slis celulozas, mag-

ram miuxedavad amisa, es ukanaskneli aucilebelia kvebi-

saTvis.

nC6H12O6(C6H10O5)n + nH2O

D-glukoza

qitini Sedis qvewarmavalTa rqovani garsis Semadgen-

lobaSi. es homopolisaqaridi cxovelur organizmSi asru-

lebs iseTive funqcias, rogorsac celuloza mcenareebSi.

qitini, rogorc wesi, ar gvxvdeba Tavisufali saxiT.

Cveulebriv, igi ukavSirdeba cilebs, lipidebs,  pigmentebsa

da araorganul mJavebs.

aRnagobiTa da funqciiT celulozasa da qitins emsgav-

seba baqteriaTa ujredebis kedlis polisaqaridi muramini

(laT. murus _ kedeli). ujredis kedeli muramins Seicavs

naxSirwylovan-cilovani kompleqsis, mureinis Semadgen-

lobaSi.
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nukleinmJavebi azotovani fuZis saxiT Seicavs uracils
(mxolod rnm), Timins (mxolod dnm), citozins, adeninsa
da guanins.

aRsaniSnavia, rom zogjer simsivniT gamowveuli daava-

debebis samkurnalod iyeneben piramidinuli da purinuli

fuZeebis iseT nawarmebs, romlebic aRnagobiT azotovani

fuZis msgavsia, magram absoluturad identuri ar aris,

maTi antimetabolitia. 5-fToruracili gamodis uracilisa

da Timinis antagonistis rolSi. daavadebuli qsovilis

ujredSi igi gardaiqmneba nukleinmJavaTa sinTezSi mona-

wile fermentis _ TimidinsinTeTazis konkretul inhibi-

torad. igi Trgunavs Zvlis tvinis funqcias da gamoiyeneba

kuWis, nawlavebis, sarZeve da kuWqveSa jirkvlebis avTvise-

biani daavadebis samkurnalod.

nukleinmJavebSi azotovani fuZeebi ukavSirdeba b-D-ri-

bozas (rnm-Si) an 2-dezoqsi-b-D-ribozas (dnm-Si), warmoqmnis

ra, Sesabamisad, ribonukleotidebs an dezoqsiribonuk-
leotidebs. amrigad, nukleozidebi azotovan fuZeTa b-
N-glikozidebia. adeninisa da guaninis Semcveli nukleo-

zidebia adenozini (an dezoqsiadenozini) da guanozini
(an dezoqsiguanozini); uracili da citozini Sedis, Se-
sabamisad, uridinisa (an dezoqsiuridinis) da citidinis
(an dezoqsicitidinis) SemadgenlobaSi, xolo Timinis

dezoqsiribonawarmis saxelwodebaa Timidini, ribonawar-
misa ki _ riboTimidini.

ujredebSi gvxvdeba iseTi nukleozidebic, romlebic

ar warmoadgens nukleinmJavaTa komponentebs. am bolo

dros maT sul ufro farTod iyeneben avTvisebiani war-

monaqmnebis samkurnalod.

nukleinmJavaTa mesame komponenti _ orTofosformJava

ribozisa an dezoqsiribozis spirtul jgufebTan warmoqm-

nukleinmJavebi

1869 wels Sveicarielma eqimma miSerma leikocitebis

birTvebidan gamohyo mJava bunebis nivTiereba, romelsac

nukleini (laT. nucleus _birTvi) uwoda. TviT termini nuk-
leinmJavebi SemoRebul iqna 20 wlis Semdeg. am nivTierebis

biologiuri funqcia ki ucnobi rCeboda kidev, daaxloebiT,

70 weli. mxolod XX saukunis 40-ian wlebSi dadgenil

iqna, rom nukleinmJava, kerZod ki dezoqsiribonukleinmJava,

aris genetikuri informaciis gadamcemi.

nebismier cocxal organizmSi nukleinmJavaTa ori tipi

gvxvdeba _ ribonukleinmJava (rnm) da dezoqsiribonuklein-
mJava (dnm).

nukleinmJavebi asrulebs rig mniSvnelovan biologiur

funqciebs, romlebic ar aris damaxasiaTebeli sxva biopo-

limerebisaTvis. am funqciebidan ZiriTadia memkvidreobiTi

informaciis Senaxvisa da gadacemis uzrunvelyofa da uSua-

lo monawileoba am informaciis realizaciis  meqanizmSi

yvela ujreduli cilis sinTezis programirebis gziT. nuk-

leinmJavaTa struqturuli komponentebi, garda amisa, asrulebs

kofaqtorebis funqciebs, Sedis kofermentebis SemadgenlobaSi,

riTac uSualo monawileobas Rebulobs nivTierebaTa cvlaSi,

energiis gadatanasa da transformirebaSi.

nukleinmJavebi biopolimerebia, romlebic agebulia

fosfodieTeruli bmebiT erTmaneTTan SeerTebuli nuk-

leotidebisagan. Tavis mxriv, TiToeuli nukleotidi Sed-

geba heterocikluri fuZis, naxSirwylisa da fosfor-
mJavas naSTebisagan.

nukleinmJavaTa erT-erTi ZiriTadi komponentia hete-

rocikluri azotovani fuZeebi. isini piramidinisa da pu-

rinis nawarmebia. zogierTi iSviaTi gamonaklisis garda
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dnm-is meoradi struqtura ganisazRvreba mis moleku-

laSi polinukleotiduri jaWvis sivrciTi organizaciiT.
uotsonis da krikis modelis mixedviT (1963 w.), dnm-is

molekula Sedgeba ori polinukleotiduri jaWvisagan,

romlebic daxveulia saaTis isris moZraobis mimarTule-

biT saerTo RerZis irgvliv, ormagi spiralis saxiT. es

ori jaWvi erTmaneTis antiparaleluria.

jaWvebs Soris arsebuli wyalbaduri bmebi myardeba

azotovani fuZeebis specifikur wyvilebs _ erTi jaWvis

purinul fuZes da meore jaWvis pirimidul fuZes Soris.
erTi jaWvis Tanmimdevroba mTlianad meore jaWvis Tan-

mimdevrobis komplementarulia.

ori jaWvis komplementaroba Zalze advilad xsnis

genebis gaormagebas, anu replikacias. amisaTvis sakmarisia

dnm-is ormagi spiralis gayofa da TiToeul jaWvze axali

komplementaruli jaWvis sinTezi, ris Sedegadac xdeba

sawyisi dnm-is identuri ori axali dnm-is molekulis

warmoqmna.

nukleotidebi ara mxolod nukleinmJavaTa saSeni masa-

laa, aramed isini kofermentebsac warmoadgenen da monawi-

leobas Rebuloben nivTierebaTa cvlaSi.

fermenti Tavis biokatalizur funqciebs asrulebs

mxolod kofermentebTan erTad. yvela fermenti cilovani

bunebisaa, maSin, roca kofermenti, Cveulebriv cilebs ar

warmoadgens, aqvs ufro martivi aRnagoba da araorganuli

(liTonTa ionebi) an organuli bunebisaa.

kofermentebis mniSvnelovan jgufs Seadgens nukleo-
zid-polifosfati. organizmis yvela qsovilSi Tavisufa-

li saxiT gvxvdeba nukleozidebis mono-, di- da trifosfa-

tebi. gansakuTrebiT farTodaa gavrcelebuli adeninSemc-

veli nukleotidebi: adenozin-5-fosfati (AMP), adenozin-

nis rTul eTerul bmebs, nukleozidebis fosformJava
eTerebs _ nukleotidebs uwodeben. pentozis aRnagobis
mixedviT asxvaveben ribonukleotidebs da dezoqsi-
ribonukleotidebs.

gansazRvrul pirobebSi ribonukleinmJavaTa hidroli-

zisas ar warmoiqmneba cikluri fosfatebi, romlebic

warmoadgens orTofosformJavas

dieTerebs.

nukleotidebi fosfaturi jgu-

febis xarjze ukavSirdeba erTmaneTs

grZel jaWvebad da warmoqmnis poli-

kondensaciis maRalmolekulur pro-

duqtebs _ nukleinmJavebs. ribo-
nukleotidebi warmoqmnis rnm-s, xolo

dezoqsiribonukleotidebi _ dnm-s.
nukleinmJavaTa polimeruli jaW-

vi Sedgeba monacvleobiT ganlage-

buli pentozuri da fosfaturi naS-
Tebisagan, xolo heterocikluri fu-

Zeebi (`gverdiTi~ jgufebi) ukavSir-

deba pentozur naSTebs. swored azo-
tovani fuZeebis Tanmimdevroba po-
linukleotidur jaWvSi ganapirobebs

dnm da rnm molekulebis unikalur

struqturasa da funqciur indivi-

dualobas.

nukleinmJavaTa pirveladi struq-

tura _ es aris polinukleotidebis

uwyvet jaWvSi kovalenturi bmebiT erTmaneTTan dakav-

Sirebul nukleotidur rgolTa Tanmimdevroba.

dnk-s ormagi spiralis

sqematuri

gamosaxuleba



107106

R—C—OSKoAR—C—OOH+ HSKoA -H2O

nivTierebaTa cvlis procesSi mniSvnelovan rols as-

rulebs kofermenti (koenzimi) A. kofermenti A (Cveulebriv,

mas aRniSnaven KoASH) aaqtiurebs karbonmJavebs, gardaqmnis

ra maT Tiolebis reaqciisunarian rTul eTerebad:

nivTierebis mniSvnelovani funqcia organizmSi mdgo-

mareobs axali naxSirbad-naxSirbaduli bmebis warmoqmniT.

aRniSnuli naerTebidan yvelaze ufro gavrcelebulia

acetilkofermenti A (acetilirebis kofermenti) _ Zmar-

mJavasa da koferment-A-s TioeTeri (CH3COSKoA). igi qo-

lins gardaqmnis acetilqolinad, iwyebs Zalze mniSv-

nelovan metabolur gardaqmnaTa serias krebsis ciklSi

da a.S.

sainteresoa, rom garkveul pirobebSi (magaliTad, dia-

betis, SimSilobis an Warbi lipiduri dietis dros) ace-

tilkofermenti A didi raodenobiT sinTezirdeba. Warbad
dasinTezebuli kofermenti RviZlSi mimdinare gardaqm-

nebis Sedegad warmoqmnis acetons. Tu aRniSnuli procesi

Zalze intensiurad mimdinareobs, sisxlSi mkveTrad izr-

deba e.w. ̀ ketonuri sxeulebis~ raodenoba da adamiani avad-

deba acidoziT (adreul stadiaze) an ketoziT (gvian sta-

diaze). ukanasknel SemTxvevaSi sunTqvis dros igrZnoba

acetonis suni.

5-difosfati (ADP) da adenozin-5-trifosfati (ATP). am
nukleotidebs unari aqvs fosfaturi naSTebis ricxvis

gazrdiT an SemcirebiT gardaiqmnas erTmaneTSi. fosfa-

turi naSTebi erTmaneTTan dakavSirebulia bmiT, romelic

energiis didi maragis gamo makroergul bmas warmoadgens.

mis warmosaqmnelad saWiroa energetikuli danaxarjebi,

romelTa dafarva xdeba naxSirwylebis daJangvis procesSi

gamoyofili energiis nawiliT. amrigad, ADP da ATP maragis
saxiT Seicavs naxSirwylebis fotosinTezisaTvis saWiro

mzis energiis nawils. makroerguli bmis gawyvetisas es

energia (32 kj/moli) gamoiyofa, ris gamoc mraval bioqi-

miur procesSi ATP gamodis energiis momwodeblis rolSi.

kofermentebi. kofermentebi warmoadgens rTuli fer-

mentebis Semadgenel komponentebs. rogorc cnobilia, mar-

tivi fermentebi Sedgeba mxolod aminmJavebisagan, rTuli

fermentebi ki garda cilovani komponentisa warmodgeni-

lia aracilovani komponentiT kofermentis an prosTe-
tuli jgufis saxiT.

kofermentebi, iseve, rogorc fermentebi, aqtiurad mo-

nawileoben qimiur reaqciebSi. reaqciis damTavrebis Semdeg,

fermentis msgavsad ubrundebian sawyis mdgomareobas.

kofermentebiT xorcieldeba wyalbadis atomebis, eleqtro-

nebisa da qimiuri jgufebis erTi naerTidan meoreze ga-

datana. kofermentebi aqtiurad monawileoben nivTierebaTa

daSlisa da sinTezis, izomerizaciisa da sxva procesebSi.

kofermentebis didi nawili ar sinTezirdeba adamianis

organizmSi da saWiroa maTi miReba mcenareuli an cxove-

luri sakvebidan. am mxriv gansakuTrebul interess iwvevs

vitaminebi.
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glicerinis nawarmebia. glicerolipidebSi molekulis

hidrofobur nawils maRalmolekuluri cximovani mJavebi

qmnis. amasTan, lipidebis mravalferovneba ZiriTadad swo-

red am maRalmolekuluri karbonmJavebiT aris ganpirobe-

buli. es mJavebi pirvelad gamoyofil iqna cximebidan, ris

gamoc maT cximovani mJavebi ewoda.

dReisaTvis cnobilia orasze meti cximovani mJava, rom-

lebic erTmaneTisagan gansxvavdeba naxSirbaduli jaWvis

ganStoebis xarisxiTa da xasiaTis, ormagi bmebis ricxvisa

da mdebareobis, sxva funqciuri jgufebis bunebisa da rao-

denobis, dabolos, naxSirbaduli jaWvis sigrZis mixedviT.

mcenareul da cxovelur lipidebSi Semavali cximovani

karbonmJavebi, rogorc wesi, naxSirbadatomTa luw ricxvs

Seicavs. amasTan, Warbobs molekulaSi 16-20 naxSirbadato-

mis Semcveli mJavebi.

ujer mJavebSi erTi an ramdenime cis-konfiguraciis

mqone ormagi bmaa. amasTan, Cveulebriv, pirveli ormagi bma

C
9
_C

10 
 atomebs Soris mdebareobs, xolo ramdenime ormagi

bma erTmaneTisagan meTilenis jgufebiT gamoiyofa. najeri

cximovani karbonmJavebidan aRsaniSnavia palmitinmJava

(C15H31COOH) da stearinmJava (C17H35COOH), xolo ujeri mJa-

vebidan _ oleinmJava (C17H33COOH), linolmJava (C17H31COOH),

linolenmJava (C17H29COOH) da araqidonmJava (C19H31COOH).

linolmJava da linolenmJava ar sinTezdeba adamianis

organizmSi da mxolod sakvebTan erTad xvdeba masSi. es

mJavebi aucilebelia normaluri lipiduri cvlisaTvis,  ris

gamoc maT Seucvlel cximovan mJavebs uwodeben. linol-

mJaviTa da linolenmJaviT mdidaria mcenareuli zeTebi.

es mJavebi xels uwyobs sisxlSi qolesterinis, aTeroskle-

rozis ganviTarebis erT-erTi faqtoris, raodenobis Sem-

cirebas. selis zeTidan (Oleum Lini) miRebulia preparati

lipidebi

lipidebs (berZn. cximovani) uwodeben bunebriv dabal-

molekulur organul naerTebs, romlebic wyalSi uxsnadia,

magram ixsneba arapolarul gamxsnelebSi (qloroformi,

eTeri, gogirdnaxSirbadi da sxva). didi xnis ganmavlobaSi

lipidebs sakmaod mokrZalebuli rols akuTvnebdnen,  mag-

ram amJamad cnobilia, rom organizmSi isini sxvadasxva

funqciebs asrulebs: warmoadgens ujredis membranis struq-

turul komponents da ̀ energetikuli saTbobis~ Senaxvis

da gadatanis ZiriTad formas; aris sxva mniSvnelovani

naerTebis winamorbedi; asrulebs Termuli, eleqtruli

da fizikuri zemoqmedebisagan damcavi barieris funqciebs;

Sedis im garsebis SemadgenlobaSi, romlebic icavs orga-

nizms infeqciisagan, wylis zedmetad dagrovebis an dakarg-

visagan; warmoadgens vitaminebsa da hormonebs da a.S.

hidrolizis unaris mixedviT lipidebs yofen gasapv-
nad da gausapvnad lipidebad. gasapvnadi lipidebi hidro-

lizis Sedegad warmoqmnis or (martiv lipidebi) an met

(rTuli lipidebi) komponents, maSin, roca gausapvnadi

lipidebi erTkomponentiania.

gasapvnadi lipidebi

martivi lipidebi

martivi lipidebi iyofa neitralur acetilgliceri-

debad da cvalebad lipidebad. bunebaSi arsebuli lipi-

debis naxevarze meti glicerolipidebis, anu gliceridebis

klass miekuTvneba. yvela isini samatomiani spirtis _
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cximebis dasaxasiaTeblad didi mniSvneloba aqvs gasap-

nebisa da ioduri ricxvebis cnebebs. Tu cxims gavacxelebT

tutis xsnarTan erTad, hidrolizis Sedegad warmoqmnili

cximovani mJavebi ganeitraldeba tutiT da am ukanasknelis

nawili hidrolizis bolos daxarjuli aRmoCndeba. gasap-
nebis ricxvi aris kaliumis tutis miligramebis raodeno-
ba, romelic ixar/eba 1 grami cximis hidrolizisas war-
moqmnili cximovani mJavebis ganeitralebaze. rac ufro
mcirea es ricxvi, miT ufro maRalia mocemuli cximis Se-

madgenlobaSi Semaval cximovan mJavaTa molekuluri masa.

ioduri ricxvi gviCvenebs cximebis ujerobis xarisxs.
ujer mJavebs, molekulaSi arsebuli ormagi bmebis xarj-

ze, unari aqvs iodis an nebismieri sxva halogenis mier-

Tebisa. iodis ricxvi _ es aris iodis gramebis raodenoba,
romelic uerTdeba 100 gram cxims. rac ufro maRalia io-

duri ricxvi, miT ufro ujeria mocemuli cximi, miT ufro

met ormag bmebs Seicavs masSi Semavali cximovani mJava.

martiv gasapvnad lipidebs miekuTvneba cvilebic. isini
umaRlesi cximovani mJavebisa da umaRlesi erTatomiani

spirtebis rTuli eTerebia, cxoveluri da mcenareuli

warmoSobis. cvilebi warmoqmnis damcvel fenas adamianisa

da cxovelis kanze da icavs mas. aseve icavs mcenareebs

gaxmobisagan.

maT SemadgenlobaSi umaRlesi erTatomiani spirtebi-

dan SegviZlia davasaxeloT acetilisa _ C15H31CH2OH
da miricilis _ C30H67CH2OH spirtebi. orive maTgani Zi-

riTadad gavrcelebulia palmitinmJavas rTuli eTeris

saxiT. acetilpalmitati _ C15H31COOCH2C17H31 warmoad-
gens spermacetis (igi gamoiyeneba parfiumeriaSi da ixma-

reba sxvadasxva malamoebis dasamzadeblad) ZiriTad kom-

ponents, xolo miricilpalmitati _ C15H31COOCH2C30H67

Sedis futkris cvilis SemadgenlobaSi.

dinetoli, romelsac iyeneben am daavadebis profilaqti-

kisa da mkurnalobisaTvis. masSi eTilis eTerebis saxiT

oleinmJavasa da linolmJavas Semcveloba Seadgens 15-15%,

linolenmJavasa _ 57%, xolo najeri karbonmJavebisa _

mxolod 9-11 %. mniSvnelovania agreTve araqidonmJavas ro-

li prostoglandinebis _ dabalmolekuluri bioregula-

torebis biosinTezSi.

bunebaSi, Zalze iSviaTi gamonaklisis garda, glice-

rinis mxolod sruli eTerebi, anu triacilglicerinebi

gvxvdeba. amasTan, martivi triacilglicerinebi ZiriTadad

Seicavs erTi mJavas naSTs, xolo Sereuli triacilgli-

cerinebi sxvadasxva mJavaTa naSTebs. bunebrivi cximebi

warmoadgens Sereul triacilglicerinebs. ZiriTadad Sei-

cavs najeri karbonmJavebis naSTebs, ris gamoc isini myari

konsistenciisa (myari cximebi), mcenareuli warmoSobis

triacilglicerinebi ki ZiriTadad Seicavs ujeri karbon-

mJavebis naSTebs da Txevadi konsistenciisaa (zeTebi). qve-

moT moyvanilia zogierTi triacilglicerinis saxelwo-

deba da formula:

CH2O—CO—C17H35

—

CHO—CO—C17H35

CH2O—CO—C17H35

—

tristearinglicerini,

anu tristearini

1-palmitoildistearoinglicerini,

anu 1-palmitodistearini

CH2O—CO—C15H31

—

CHO—CO—C17H35

CH2O—CO—C17H35

—

1-oleinol-2-palmitoil-3-stearoilglicerini,

anu 1-oleo-2-palmitostearini

CH2O—CO—C15H33

—

CHO—CO—C15H31

CH2O—CO—C17H35

—
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ukavia oratomian aminspirts sfingozins. sfingolipidebis

yvelaze ufro gavrcelebuli warmomadgenelia sfingomie-
lini, romlis polaruli jgufis SemadgenlobaSi Sedis

qolini.

CH3(CH2)12

CH2—O—P—OCH2CH2N(CH3)3

H

NH — CORH

OH

—

O
_

O
—— +

sfingomielini

CH3(CH2)12

CH2OH

H

NH2H

OH

sfingozini

sfingomielini mniSvnelovani raodenobiT (fosfoli-

pidebis saerTo raodenobis 4-10%) gvxvdeba mielinSi, eriT-

rocitebSi da TirkmelebSi. ujredSi igi lokalizebulia

plazmur membranaSi. organizmis zogierTi paTologiuri

mdgomareoba dakavSirebulia sfingomielinis Semcvelobis

cvlilebasTan. magaliTad, misi raodenobis gazrda SemCneu-

lia aTerosklerozis dros aortis kedlebSi.

lipidebis kidev erT did jgufs Seadgens glikoli-

pidebi,  romelTa ZiriTad Saqrovan komponentebad gvev-

lineba glukoza da galaqtoza, maTi sulfatebi, aminSaq-

rebi da sialmJavebi. maTi tipuri warmomadgenlebia cero-
brozidebi da gangliozidebi.

gangliozidebi glikolipidebia, romelTa Semadgenlo-

baSi Sedis sialmJavas erTi an ramdenime naSTi da oligo-

rTuli lipidebi

fosfolipidebi biologiuri membranis ZiriTadi kom-

ponentebia. es naerTebi warmoadgens fosformJavasa da

glicerinis an sfingozinis rTul eTerebs.

glicerofosfolipidebSi glicerinis erT-erTi pirve-

ladspirtuli jgufis wyalbadatomi Canacvlebulia fos-

formJavas naSTiT, darCenili hidroqsidis jgufis wyalbad-

atomebi ki _ naxSirwyalbaduri radikalebiT, romlebic gli-

cerins ukavSirdeba rTuleTeruli an martiveTeruli bmebiT.

am naerTebSi naxSirbadis erTi qiraluri atomia, ris gamoc

isini SeiZleba ar arsebobdes ori stereoizomeris saxiT.

bunebaSi arsebuli yvela fosfogliceridi L_rigisaa.
cocxal organizmSi gansakuTrebiT gavrcelebulia

glicerofosfolipidebis diaciluri formebi.

glicerofosfolipidebis mniSvnelovani warmomadgen-

lebia fosfatidqolinebi, anu lecitinebi. isini umaRles

cxovelTa da mcenareTa qsovilSi Semaval fosfolipidTa

50%-s Seadgens. am qsovilSi SedarebiT naklebi raodeno-

biT (15-30%) gvxvdeba fosfatideTanolaminebi, anu kefa-
linebi; magram isini baqteriuli ujredebis Semadgenel

erT-erT ZiriTad komponents warmoadgens.

SedarebiT naklebadaa gavrcelebuli fosfogliceri-

debis kidev erTi tipi, e,w. plazmalogenebi. plazmalo-

genebi aRmoCenilia yvela cxovelis qsovilsa da organo-

ebSi. sakmaod didi raodenobiT (22%) gvxvdeba isini ada-

mianis organizmSic, SedarebiT naklebi raodenobiT mcena-

reebSi da mikroorganizmebSi. centraluri nervuli sis-

temis lipidebis saerTo raodenobis 10% plazmalogenebia.

fosfogliceridebis struqturuli analogebia sfin-
golipidebi,  romelTa SemadgenlobaSi glicerinis adgili
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cielebaSi. mis SemadgenlobaSi Sedis lipidebisa da ci-

lebis molekulebi, romelTa raodenoba sxvadasxva membra-

nisaTvis gansxvavebulia.

gausapvnadi lipidebi

gausapvnad lipidebSi aerTianeben naerTis or tips _
terpenebs da steroidebs. steroidebi ZiriTadad gavrce-
lebulia cxoveluri warmoSobis lipidebSi, xolo terpe-

nebi _ mcenareul lipidebSi.

terpenebi

terpenebi biologiurad aqtiuri naerTebia, romelTa

pirveli warmomadgenlebi gamoyofil iqna skipidaridan

(terpenuli zeTi). aqedan warmoiSva klasis saxelwodebac.

maTi zogadi formulaa (C5H8)2n  (n icvleba 0-dan 8-mde). n-is
mniSvnelobis mixedviT terpenebs yofen: monoterpenebad
(n=0), seskviterpenebad (n=1), diterpenebad (n=2), sester-
terpenebad (n=4), triterpenebad (n=5),  tetraterpenebad
(n=6) da politerpenebad (n8). JangbadSemcveli terpenebia

terpenoidebi.

baqteriostatikuri moqmedebis gamo terpenebs iyenebd-

nen jer kidev Zvel egvipteSi balzamirebisaTvis. amJamad

parfiumerul warmoebaSi surnelovani nivTierebebis saxiT

gamoyenebul naerTTa umravlesoba terpenebia.

terpenebi, seskviterpenebi da diterpenebi warmoadgens

sxvadasxva mcenareuli zeTebis Semadgenel komponentebs

da ganapirobebs maT suns (amiTaa gamowveuli mravali yva-

vilisa da mcenareTa foTlebis suni).

saqariduli jaWvi. es naerTebi pirvelad aRmoCenili iqna

gangliebSi da aqedan warmosdga maTi saxelwodebac. gang-

liozidebiT gansakuTrebiT mdidaria tvinis ruxi nivTie-

reba. eriTrocitebidan gamoyofil iqna erT-erTi umarti-

vesi gangliozidi _ hematozidi, romelic Sedgeba ceramid-

Tan dakavSirebuli glukozisa da galaqtozis naSTebi-

sagan.

dReisaTvis gangliozidebi aRmoCenilia mraval orga-

noTa (Tirkmeli, RviZli, elenTa, filtvebi da a.S.)  qsovileb-

Si, magram maTi biologiuri roli srulad Seswavlili

ar aris.

nebismieri cocxali ujredi SemosazRvrulia membra-

niT, romelic umniSvnelovanes rols asrulebs ujredSi

mimdinare ZiriTadi fiziologiuri procesebis ganxor-

CH2OH

HO

H

H OH

H
H

H O

CH2OH

H H

H OH

O —CH2—CH—CH—CH
H

H
OH

H

H H

H
H
OH

O

H

CH2OH

C OH

COO_

H C OH

CH—(CH2)12—CH3

OH

NH

C

R

O

gangliozidi

O O

O
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qafuri specifikuri sunis mqone kristaluri nivTie-

rebaa. mas Rebuloben skipidaridan. qafurs gamoyofen ag-

reTve qafuris xis eTerzeTebidan. qafuri ZvelTaganve

gamoiyeneboda gulis moqmedebis stimulatorad. bromis

moqmedebisas xdeba bromireba karbonilis jgufis mimarT

da warmoiqmneba bromqafuri, romelic aumjobesebs gulis

moqmedebas da awynarebs centralur nervul sistemas:

Br2

-HBr

——

—

——

—

OO

—
Br



steroidebi

steroidebi biologiurad mniSvnelovani naerTebia,

romelTa struqturas safuZvlad udevs stearinis konden-

sirebuli karbocikluri sistema, romelic Sedgeba sami

cikloheqsanisa da erTi ciklopentanis birTvebisgan. ste-

roidebi organizmSi gansxvavebul funqciebs asrulebs.

am tipis mravali fiziologiurad aqtiuri naerTi, romel-

sac iyeneben medicinaSi, dRes sinTezis gziT aris miRebuli.

steroidebs miekuTvneba: 1. sterinebi da maTTan axlos

mdgomi D-jgufis vitaminebi; 2. naRvlis mJavebi; 3. sasqeso

hormonebi; 4. sagule glikozidebis aglikonebi.

sterinebi policikluri kristaluri erTatomiani spir-

tebia, romlebic warmoadgens naxSirwyalbad qolestanis

nawarmebs.

terpenebis mniSvnelovani Tvisebaa haeris JangbadiT

daJangva, amasTan, atomuri Jangbadi ukavSirdeba molekulurs

da gardaqmnis mas ozonad. wiwvovan tyeebSi sasiamovno suni

gamowveulia ara marto eTerzeTebiT, aramed ozoniTac.

ganasxvaveben alifatur, monociklur, biciklur da
triciklur terpenebs.

monocikluri terpenebis warmomadgenelia limoneni.
mas Seicavs mravali eTerzeTi, maT Soris limonis zeTic,

rac ganapirobebs limonis sasiamovno suns. saxelwodeba

limonenic limonisgan warmodga.

limonenis hidrataciiT warmoiqmneba oratomiani spir-

ti terpini, romelic kristaldeba erT molekula wyalTan

terpinhidratis saxiT (es ukanaskneli gamoiyeneba qroniku-

li bronqitis dros amosaxvelebel saSualebad).

monocikluri terpenebis kidev erTi warmomadgenelia

menToli. igi Sedis pitnis eTerzeTebis SemadgenlobaSi,

aqvs antiseptikuri, damawynarebeli da tkivilgamayuCebeli

moqmedeba. menToli Sedis validolisa da surdos sawi-

naaRmdego malamoebis SemadgenlobaSi.

biciklur terpenebs miekuTvneba a-pineni da qafuri.
a-pineni aris skipidaris ZiriTadi Semadgeneli komponenti.

—

CH3

—

H3C— C—— CH2

—

CH3

—

H3C— C(OH)—CH3

H2O

— OH —

CH3

H3C— C(OH)—CH3

— —

H2O.

—OH

2H2O
 
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ganvixiloT hormonebis ukanaskneli jgufi. masSi gaer-

Tianebulia pregnanis, estranisa da androstanis nawarmebi.

Tirkmliszeda jirkvlis qerqidan gamoyofilia ormo-

camde hormoni, romlebic warmoadgens pregnanis (ciklo-

pentan-perhidrofenantrenis) nawarmebs. maT kortikoste-
roidebsac uwodeben.

moqmedebis xasiaTis mixedviT kortikosteroidebs yofen

or jgufad: minerali kortikosteroidebi (gavlenas axdens

naxSirwylebis cvlaze) da glukokortikosteroidebi (gav-
lenas axdens naxSirwylebis cvlaze.

erT-erT mniSvnelovani minerali kortikosteroidia

dezoqsikortikosteroni. igi organizmSi iwvevs natriumis
ionebis Seyovnebas da aCqarebs kaliumis ionebis gamoyofas,

ris gamoc matulobs qsovilebis mier wylis SeboWvis unari.

glukokortikosteroidebis warmomadgenlebia hid-
rokortizoni da prednizoloni. hidrokortizoni xels

uwyobs glikogenis dagrovebas RviZlSi, zrdis glukozis

Semcvelobas sisxlSi da gaaCnia anTebis sawinaaRmdego

moqmedeba. prednizoloni sinTezuri kortikosteroidia

da moqmedebiT Tavis bunebriv analogebze ufro Zlieria.

gamoiyeneba revmatizmis, bronqialuri asTmisa da kanis

anTebiTi procesebis mkurnalobis dros.

sasqeso hormonebs gamoimuSavebs sasqeso organoebi.
es hormonebi axdens sasqeso funqciebis regulirebas. maT

miekuTvneba qalisa (gestogenebi da estrogenebi) da mama-

kacis (androgenebi) sasqeso hormonebi.

gestogenebi (fexmZimobis hormonebi) warmoiqmneba sak-

vercxeebSi. misi zogierTi sinTezuri analogi gamoiyeneba

fexmZimobis sawinaaRmdego preparatad. amasTan, am ukanask-

nelis ukontrolo miRebam SeiZleba gamoiwvios diabeti,

RviZlis funqciis moSla da sisxlis formulis Secvla.

yvelaze ufro cnobili sterinia qolesterini, rome-
lic Sedis TiTqmis yvela cxoveluri organizmis Semadgen-

lobaSi. e.w. naRvlis qvebi zogjer 90% qolesterins (berZn.

_ myari naRveli) Seicavs. gasufTavebuli qolesterini

TeTri kristaluri nivTierebaa. organizmSi gvxvdeba ro-

gorc Tavisufali, ise rTuli eTeris saxiT. qolesterinis

saerTo raodenobidan, romelsac Seicavs adamianis orga-

nizmi, mxolod 20% gvxvdeba sakvebSi. misi ZiriTadi rao-

denoba sinTezirdeba ZmarmJavidan. qolesterinis mimocv-

lis darRveva iwvevs arteriebis kedlebze mis gamoyofas

da, aqedan gamomdinare, sisxlZarRvTa elastikurobis Semci-

rebas (aTerosklerozi)

qolesterinis dehidrirebis produqtis 7-dehidroqo-

lesterini D jgufis vitaminebis erT-erTi warmomadgenlis,

vitaminis D
3
 vitaminis provitaminia. igi Sedis adamianis

kanis lipidebis SemadgenlobaSi.

hormonebi biologiurad aqtiuri nivTierebebia, romle-

bic warmoiqmneba Siga sekreciis jirkvlebis moqmedebis Sede-

gad da monawileobas Rebulobs organizmSi nivTierebaTa

cvlisa da fiziologiuri procesebis regulirebaSi. aRniS-

nuli naerTebi warmoadgens Sualedur rgols nervul siste-

masa da fermentebs Soris. Siga sekreciis jirkvlebSi sin-

Tezirebuli hormonebi sisxlis saSualebiT gadaitaneba or-

ganoebSi, sadac axdens Sesabamisi fermentebis katalizuri

aqtivobis gazrdas an maTi biosinTezis daCqarebas. e.w. ̀ ana-

tomiuri klasifikaciiT~ arCeven farisebri jirkvlis, Tirkm-

liszeda jirkvlis, sasqeso jirkvlis da a. S. hormonebs.

qimiuri klasifikaciis Tanaxmad, yvela cnobili hormoni

iyofa sam jgufad: 1. aminmJavebi da maTi gardaqmnis produq-

tebi; 2. peptidebi da cilovani hormonebi; 3. steroidebis

nawarmebi.
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samkurnalo preparatebis zemoqmedeba organizmze

 sinTezuri, biologiurad aqtiuri, naerTebi da, maT

Soris, samkurnalo preparatebi, organizmze moqmedebis prin-

cipis mixedviT, SeiZleba davyoT: a) centralur nervul

sistemasa da nervuli sistemis vegetatikur nawilze moq-

med samkurnalo saSualebebad; b) spazmolitur, adgilob-

riv saanesTezio, qimioTerapiul, centraluri nervuli sis-

temis damamSvidebel, centraluri nervuli sistemis aRmgz-

neb, antiseptikur da hormonul preparatebad.

aRsaniSnavia, rom TiToeuli preparatis organizmze moq-

medebis meqanizms ZiriTadad gansazRvravs maTSi arsebu-

li organuli naerTebis funqcionaluri jgufebi.

ganvixiloT samkurnalo preparatebi organizmze moq-

medebis principis mixedviT.

I. centralur nervul sistemaze moqmedi
samkurnalo saSualebebi

aRniSnul samkurnalo saSualebebs Soris ZiriTadad

arCeven: narkotikul, Zilismomgvrel, tkivilgamayuCebel,

sicxis damwev da anTebis sawinaaRmdego preparatebs. Ti-

Toeul maTgans gaaCnia Tavisi specifikuri Tvisebebi da

moqmedebis are. rig SemTxvevaSi es preparatebi amJRavneben

ara marto calkeul, aramed oTxive Tvisebas erTad. zogierTi

preparati gamoirCeva Warbi aqtiurobiT, zogi _ saSiSi

toksikurobiT, rac ganapirobebs arasasurvel gverdiT movle-

nebs da aucilebeli xdeba an dozis Semcireba, an am pre-

paratis Secvla Sesabamisi daniSnulebis mixedviT.

ganvixiloT zogierTi narkotikuli, Zilismomgvreli,

tkivilgamayuCebeli, sicxis damwevi da anTebis sawinaaRm-

dego saSualeba.

estrogenebi akontrolebs menstrualur cikls qaleb-

Si. isini naxSirwyalbadestranis nawarmebia.

mamakacis sasqeso hormonebi (androgenebi) naxSirwyal-

bad androstanis nawarmebia. es hormonebi astimulirebs

spermis gamomuSavebas. maTi nakleboba iwvevs azotisa da

fosforis cvlis darRvevas.

mravali wlis gamokvlevebis Sedegad dadginda stea-

ridebis biologiuri moqmedebis meqanizmi. es naerTebi mo-

nawileobs cilebis biosinTezis regulirebaSi. biosinTe-

zis Sedegad warmoqmnili steroiduli hormonebi gadaita-

neba sisxlSi. amasTan, calkeuli hormonis transporti

xorcieldeba specifikuri ciliT. peptiduri hormonisagan

gansxvavebiT, romelic membranis doneze urTierTqmedebs

ujredTan, steroiduli hormoni Sedis ujredis SigniT

da citoplazmaSi xvdeba Tavis specifikur receptors. ste-

roid-receptoruli kompleqsi stabilizdeba hidrofoburi

urTierTqmedebisa da wyalbaduri bmebis xarjze. amis

Semdeg, aRniSnuli kompleqsi SeaRwevs birTvSi da ukavSir-

deba qromatins, riTac axdens specifikuri genebis transk-

rifciis inicirebas, warmoqmnili rnm-is winamorbedi ga-

modis citoplazmaSi da astimulirebs specifikuri fermen-

tebis transliacias. amrigad, steroiduli hormonebis sa-

SualebiT xdeba fermentebis inducireba.

zogierTi mcenare Seicavs glikozidebs, romlebic Zalze

mcire dozebiT (didi raodenobiT maTi miReba iwvevs mo-

wamvlas) Zlier zemoqmedebas axdens gulis kunTze. am gliko-

zidebma miiRo sagule glikozidebis saxelwodeba. maT

axasiaTebs kardiotonuri moqmedeba da gamoiyeneba gul-

sisxlZarRvTa daavadebebis mkurnalobisas. sagule gliko-

zidebi koncentrirdeba gulis kunTSi da maTi Semcveloba

aq 10-40-jer metia, vidre organizmis sxva qsovilebSi.
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eTeri narkozisaTvis warmoebis procesSi ganicdis

gansakuTrebul damuSavebas gasufTavebis mizniT.

orive preparati warmoadgens ufero, gaWvirvale, me-

tad moZrav, advilad aalebad siTxes, damaxasiaTebeli

suniT da gemoTi. ixsneba 12 wil wyalSi; yvelanairi Se-

fardebiT ereva spirts, benzols, eTerzeTebs; duRilis

temperaturaa 360.

eTeri narkozisaTvis gamoiyeneba qirurgiul praqti-

kaSi. eTeri qloroformTan narevSi gamoiyeneba xvadasxva

mowamvlis dros (xdeba narevis SesunTqva). cnobilia ag-

reTve eTeruli wveTebi, e.w. gofmanis wveTebi (Seicavs 1

wil eTers da 2 wil 900-ian spirts).

dieTileTeri, anu samedicino eTeri, ar unda Seicav-

des gareSe minarevebs, Sualed produqtebsa da eTeris

daSlis produqtebs: wyals, spirts, mJavebs, gogirdis or-

Jangs, zeJangebs da sxva.

2. Zilismomgvreli saSualebebi

luminali _ TeTri kritaluri fxvnili, momware ge-

mos mqone, usuno, civ wyalSi Zalian mcired xsnadi. ixs-

neba 40 wil mduRare wyalSi, kargad ixsneba spirtsa da

tuteTa wyalxsnarebSi, lRobis temperaturaa ~1770. aqvs

damamSvidebeli, Zilismomgvreli da krunCxvebis sawinaaRm-

dego moqmedeba; didi doziT miRebisas amcirebs agzneba-

dobas; amcirebs Tavis tvinis qerqis mamoZravebeli cent-

ris agznebadobas, ris gamoc didi praqtikuli gamoyeneba

aqvs epilefsiis, qoreisa da damblis mkurnalobisas.

luminalis xangrZlivi miReba iwvevs gverdiT movlenebs,

kerZod, sisxlis wnevis dawevas, saxsrebis mtvrevis SegrZ-

nebas, kanze gamonayars.

1. narkotikuli saSualebebi

maT Soris gamoyofen inhalaciuri da arainhalaciuri

narkozisTvis saWiro samedicino preparatebs.

inhalaciuri narkozis dros gamoiyeneba qlorofor-

mi, eTeri da sxva.

qloroformi _ triqlormeTani _ CHCl3 ufero, gamW-

virvale, mZime, moZravi, aqroladi siTxea, damaxasiaTebeli

suniT, motkbo gemoTi; yvelanairi SefardebiT ereva spirts,

eTerebs, benzins, eTerzeTebs. Znelad ixsneba wyalSi. du-

Rilis temperatura ~620. qloroformis orTqli ar aldeba

da ar feTqdeba. sinaTlis, haeris, sinestisa da temperatu-

ris moqmedebiT is iSleba. arCeven or preparats _ qloro-

forms da qloroformi narkozisTvis. prveli gamoiyeneba

mxolod gareganad da laboratoriaSi, xolo meore zedmi-

wevniT aris gasufTavebuli da gankuTvilia inhalaciuri

narkozisTvis. dakonservebisas mas umateben 0,6-1% uwylo

spirts.

qloroformi xasiaTdeba maRali toqsikurobiT. mas

SeuZlia daarRvios gulis kunTis muSaobis ritmi, gamoiw-

vios miokardis distrofiuli clilebebi, cirozi, RviZ-

lis atrofia, nivTierebaTa cvlis darRveva. aqedan gamom-

dinare, qloroformis nebismieri miznisTvis gamoyenebisas,

aucilebelia didi sifrTxilis dacva.

qloroformi gamoiyeneba gareganad, rogorc tkivil-

gamayuCebeli, sacxebisa da Sesazeli narevis saxiT; is

susti gamaRizianebeli saSualebaa.

eTeri _ eTilis eTeri _ C2H5OC2H5. arCeven or prepa-

rats: eTeri da eTeri narkozisaTvis. pirveli gamoiyeneba

gareganad da Sinaganad misaRebad, laboratoriaSi, nayene-

bis da eqstraqtebis damzadebisas da sxva.
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lebis SegrZnebis unars, iwveven pirobiTi refleqsebis da-

muxruWebas, rasac Tan sdevs Zilismomgvreli efeqti; amci-

reben sasunTqi da xvelebis centris agznebadobas; amuxru-

Weben kuWis da nawlavebis mamoZravebel funqcias.

opiumis preparatebi gamoiyeneba rogorc gamayuCebeli

saSualeba sxvadasxva saxis tkivilebis dros: travmebis,

operaciis Semdgomi tkivilebis, Sida organoebis anTebiTi

procesebis, Zlieri tkivilebiT gamowveuli uZilobis, Zlieri

xvelis, kuWis sxvadasxva saxis aSlilobis da sxva.

preparatis miReba ar aris rekomendebuli xandazmul

asakSi,  sasunTqi centris ukmarisobis, organizmis saerTo

gamofitvisa da sxva paTologiebis dros. bavSvebs or wlam-

de am preparats ar uniSnaven.

morfini _ alkaloidia, romelsac Seicavs Zilismomgv-

reli yayaCo. is warmoadgens TeTr, nemsisebr kristalebs

an TeTr kristalur fxvnils, romelic Senaxvisas yviTl-

deba. ixsneba 25 wil civ da erT wil mduRare wyalSi, 50

wil spirtSi. SeuTavsebelia tuteebTan. morfinis moqme-

deba organizmze axlosaa opiumis moqmedebasTan. prepara-

tis xSiri gamoyenebisas organizmi eCveva mas da Semdgom

viTardeba swrafva morfinisadmi. es aris paTologiuri

mdgomareoba, romelic rig SemTxvevaSi anadgurebs orga-

nizms. samedicino preparati morfini ar unda Seicavdes

gareSe alkaloidebs da sxva minarevebs.

kodeini _ anu meTilmorfini, alkaloidia, romelsac

Seicavs opiumi. ufero kristalebi an kristaluri fxvni-

lia, usuno, mware gemos mqone. kodeini Tavisi moqmedebiT

axlosaa morfinTan, magram misi tkivilgamayuCebeli efeqti

gacilebiT dabalia.

kodeini cnobili preparatia xvelebis centris agzne-

badobis mosaxsnelad an  Sesamcireblad. is sxva Zilismom-

mcire doziT luminaliT mkurnaloba iZleva dadebiT

Sedegs _ hipertoniul daavadebebis adreul stadiaze

da sisxlZarRvTa spazmebis mkurnalobis dros.

uretani _ ufero, usuno, gamacivebeli gemos SegrZnebis

kristaluri nivTiereba. advilad ixsneba wyalsa da spirt-

Si; duRilis temperaturaa ~510. aqvs damamSvidebeli da

Zilismomgvreli moqmedeba; gamoiyeneba nervuli uZilobis,

fsiqikuri daavadebebis dros da krunCxvebis Tavidan

acilebis mizniT; qronikuli leikozebis mkurnalobisas

da sxva. uretani gamoiyeneba narkotikuli saSualebis

saxiT, cxovelebze eqsperimentebis Catarebis dros.

OC2H5

CO

NH2

uretani, anu eTil-uretani,

karbaminis mJavas eTilis eTeri

3. tkivilgamayuCebeli saSualebebi

opiumi _ gamoyofen sxvadasxva saxis Zilismomgvreli

yayaCodan. is warmoadgens muqi wiTeli feris uformo masas,

damaxasiaTebeli suniTa da mware gemoTi, nawilobriv ixs-

neba wyalSi da warmoqmnis muqi wiTeli feris xsnars, ro-

melic xasiaTdeba mJava reaqciiT.

opiumis SemadgenlobaSi Sedis: morfini, papaverini,

kodeini, tebaini, narkotini da sxva alkaloidebi. samedici-

no praqtikaSi gamoiyeneba opiumi, romelic Seicavs aranak-

leb 11,1%  morfins.

opiumis preparatebi metad Tavisebur moqmedebas ax-

dens centralur nervul sistemaze. isini amcireben tkivi-
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aqvs, rogorc piramidons, magram misgan gansxvavebiT TiTq-

mis ar axasiaTebs gverdiTi movlenebi. advilad Seiwroveba

organizmis mier.

aspirini _ acetilsalicilis mJava _

TeTri, kristaluri an firfitovani nawi-

lakebi, odnav mJave gemoTi, wyalSi mci-

red ixsneba. gamoiyeneba: mwvave revmatiz-

mis, nevralgiebis, Tavis tkivilis, ciebis

da sxva daavadebebis dros. aspirini Sedis ̀ asfenis~, ̀ no-

vocefalginis~ da `askofenis~ SemadgenlobaSi.

II. nervuli sistemis vegetatikur nawilze
moqmedi samkurnalo saSualebebi

maT Soris ganvixiloT adrenomimuri saSualebebi, his-

tamini da histaminsawinaaRmdego preparatebi.

1. adrenomimuri saSualebebiT xdeba periferiul sisxl-

ZarRvTa sistemis Seviwroveba, arteriuli wnevis aweva, bron-

qebis gafarToveba. maT Soris aRsaniSnavia: adrenalinisa

da efedrinis qlorwyalbadwarmoebulebi, mezatoni da sxva.

adrenalinis qlorwyalbadwarmoebuli _ 3,4-dioqsi-

fenil-eTanol-meTilaminis qlorhidrati _ ufero an odnav

movardisfro kristaluri nivTierebaa. samedicino daniS-

nulebiT mzaddeba misi 0,1%-iani xsnari (marilmJavas 0,01

COOH

OCOCH3

.HClHO —

HO

OH

— C — CH2 — N
|

|

H H

CH3

gvrel saSualebebTan da bromidebTan erTad ixmareba

centraluri nevrvuli sistemis dasamSvideblad.

promedoli _ TeTri kristaluri fxvnili, mware gemos

mqone. ixsneba wyalSi, spirtSi, qloroformSi. ar ixsneba

eTersa da benzolSi. mis xsnarebs aqvs neitraluri reaq-

cia. metad aqtiuri tkivilgamayuCebelia. is Tavis tvinis

qerqismier tkivilebis SegrZnebas amcirebs. moqmedebis

xasiaTiT axlos dgas morfinTan, magram masTan SedarebiT

ar iwvevs Rebinebas da kuWis Sekrulobas. gaaCnia spazmo-

lituri moqmedeba. promedoli gamoiyeneba: wylulovani

daavadebebis, qolecistitis, stenokardiis, miokardiumis

infarqtis, Tirkmelebisa da kuW-nawlavis daavadebebis

dros; qirurgiaSi _ winasaoperacio da operaciis Semdgom

periodSi; mean-ginekologiaSi _ tkivilgamayuCeblad da

mSobiarobis damaCqareblad; simsivnuri daavadebebis dros

ixmareba Zlieri tkivilebis Sesamsubuqeblad.

4. sicxis damwevi da anTebis sawinaaRmdego
saSualebebi

piramidoni _ ufero an moyviTalo wvrili kristalebi,

sunis gareSe, odnav mware gemos mqone. didi xnis ganmav-

lobaSi ixsneba wyalSi da spirtSi. kargad ixsneba eTereb-

Si da benzolSi. sakmaod aqtiuri sicxis damwevi, tkivil-

gamayuCebeli da anTedis sawinaaRmdego saSualebaa. gamoi-

yeneba: Tavis tkivilis, nevralgiebis, artritebis, miozi-

tebis, mwvave revmatizmis dros. piramidoniT xangrZlivi

mkurnaloba saxifaToa, amitom periodulad unda gakeTdes

sisxlis analizi.

analgini _ TeTri an moyviTalo kristaluri fxvinlia,

wyalSi kargad xsnadi. gamoiyenebis sfero TiTqmis iseTive
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wyalSi, spirtSi, ar ixsneba

eTerSi. qimiuri struqturi-

Ta da farmakologiuri efeq-

tiT axlos dgas adrena-

linTan. ukanasknelisagan gansxvavdeba moqmedebis naklebi

siZlieriT, meti mdgradobiTa da efeqturobis xangrZli-

vobiT.

2. histamini da
histaminsawinaaRmdego saSualebebi

histamini _ -imidazolileTilaminis diqlorhidrati

_ TeTri, kristaluri, higroskopuli fxvnilia, advilad

ixsneba wyalsa da spirtSi.

.HCl

OH

— C — C — N
|

|

H H

CH3CH3

|

|

H

.2HClHC

NH — CH

N — C — CH2
.CH2

.NH2

histamini mudmivad imyofeba adamianis organizmSi da

cxovelebSi da asrulebs garkveul fiziologiur funq-

cias. kerZod, iTvleba sasicocxlo procesebis nervul-

refleqsuri regulaciis erT-erT qimiur faqtorad. Cveu-

lebriv pirobebSi histamini arsebobs umetesad bmul mdgo-

mareobaSi. Tu viTardeba zogierTi paTologiuri procesi,

magaliTad, damwvroba, moyinva, alergiuli daavadeba da

sxva, sagrZnoblad izrdeba Tavisufali histaminis

raodenoba.

histamini farTod gamoiyeneba: farmakologiasa da

fiziologiaSi; diagnostikaSi _ kuWis jirkvlebis sek-

retuli unaris gansazRvrisaTvis, sisxlZarRvebSi sisx-

lis moZraobis siCqaris dasadgenad da sxva. samkurnalo

normalobis xsnarSi). konservirdeba qloreTilSi. moce-

mul xsnars aqvs mJava reaqcia. haersa da sinaTleze iJan-

geba da xdeba movardisfro, misi gamoyeneba samedicino

praqtikaSi SeiZleba. xsnari uvargisi xdeba mura Seferi-

lobis an naleqis warmoqmnis dros. xsnaris gacxeleba

ar SeiZleba. is unda damzaddes antiseptikur pirobebSi.

gamoiyeneba: wnevis Zlieri dacemis,  bronquli asTmis,  hipo-

klimuri komis dros; qirurgiaSi _ adgilobriv saanesTe-

zio saSualebebTan erTad, ukanasknelTa moqmedebis drois

gaxangrZlivebisa da sisxldenis Semcirebis mizniT; oto-

rino-laringologiaSi _ wveTebisa da sacxebis saxiT. uku-

CvenebaTa Soris aRsaniSnavia: hipertonia, arterioskle-

rozi, Tireotoqsikozi, Saqriani diabeti, orsuloba.

mezatoni _ meta-oqsifenil-meTilamin-eTanolis

qlorhidrati _ TeTri, usuni, kristaluri fxvnilia. advi-

lad ixsneba wyalSi,

ganzavebul tutis xsna-

rebsa da spirtSi. du-

Rilis dros ar iSle-

ba. moqmedebis xasia-

TiT axlos dgas adre-

nalinTan, magram naklebaqtiuria. gamoiyeneba: Sokuri

mdgomareobis, sisxlis didi raodenobiT dakargvis, intoq-

sikaciebis, infeqciuri daavadebebis, Zvlis tvinis anes-

Teziis dros arteriuli wnevis asawevad da sxva.

ukuCvenebebia: hipertonuli daavadeba, arterioskle-

rozi, sisxlZarRvTa spazmebisadmi midrekileba, miokar-

dis daavadebebi, hiperTeriozi da sxva.

efedrinis qlorwyalbadwarmoebuli _ 1-fenil-2-me-

Tilaminpropanolis qlorhidrati _ ufero wvrili  kris-

talebia an TeTri kristaluri fxvnili, usuno. ixsneba

.HCl

OH
OH

— C — CH2 — N
|

|

H H

CH3
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Teobromini _ alkaloidia, romelsac Rebuloben kakaos

marcvlebidan. misi damzadeba SeiZleba sinTezuri gziTac.

mware gemos mqone TeTri, kristaluri fxvnilia. mcired

ixsneba wyalsa da spirtSi, kargad ixsneba tutis xsnarSi.

axasiaTebs mastimulirebeli moqmedeba, magaliTad aZlie-

rebs gulis kunTis funqcias, afarTovebs gul-sisxl-

ZarRvebs, aZlierebs Sardis gamoyofas. aRagznebs centra-

lur nervul sistemas.

gamoiyeneba: gul-sisxlZarRvTa spazmebis, gulis an Tirk-

melebis funqciis darRveviT gamowveuli SeSupebis da

sxvaTa dros.

Teobromini xSirad gamoiyeneba Teobromin natriumisa

da natriumis salicilatis marilis preparatis saxiT, rome-

lic cnobilia saxelwodebiT diuretini.

farmakologiuri moqmedebis mixedviT TeobrominTan

gansakuTrebiT axlos dgas  Teofilini, Teofedrini. Ti-
Toeuls aqvs saerTo specifikuri moqmedebis are.

papaverinis qlorwyalbadwarmoebuli aris marili, ro-

melsac Seicavs opiumi.

gamoiyeneba: sisxlZarRvTa sistemis spazmebis dros _

hipertoniis, stenokardiisa da Zlieri Tavis tkivilis

SemTxvevaSi; muclis Rrus kunTovani organoebis spazmebis

dros _ qolecistitis, kolitebis, Sardmdeni gzebis tki-

vilis dros; bronqialuri asTmis SemTxvevaSi.

dibazoli _ gamoiyeneba nervul da sisxlZarRvTa, Sina-

gani organoebis spazmebis dros (poliomieliti, mononev-

ritebi, saxis nervis dambla); hipertoniis, stenokardis

da sxv. SemTxvevebSi.

spazmolitini _ gamoiyeneba nervuli sistemis vegeta-

tikuri kvanZebis agznebadobis Sesamcireblad _ steno-

kardiisa da Sinagani organoebis spazmebis ganviTarebis

dros da sxva.

daniSnulebis mixedviT _ saxsrebisa da kunTovani revma-

tizmis da poliarTritis dros, radikulitis, pleqsitis

da sxva; nervuli dazianebebis Zlieri tkivilebis gama-

yuCeblad.

dimedroli _ e.w. histaminsawinaaRmdego preparati _

amcirebs organizmis reaqcias histaminze. magaliTad, na-

wilobriv amsubuqebs histaminiT gamowveul spazmebs da

amiT ewinaaRmdegeba Sokuri mdgomareobis ganviTarebas.

xasiaTdeba spazmolituri da adgilobriv saanesTezio

TvisebebiT; aqvs damaSvidebeli, Zilismomgvreli efeqti.

gamoiyeneba: gamonayaris, ciebis, bronqialuri asTmis, an-

gionevrotikuli SeSupebebis, Tvalis alergiuli daava-

debebis, antibiotikebiT gamowveuli alergiuli garTu-

lebebis, dermatozis, parkinsonis, qoreis dros.

dimedrolis Tvisebebidan gamomdinare, misi miRebisas

SeiZleba moxdes piris Rrus lorwovani garsis droebiT

dabuJeba; iSviaT SemTxvevaSi SeimCneva Tavbrusxveva, Tavis

tkivili, piris simSrale, Rebineba. preparatis moxsniTa-

nave yvela es gverdiTi movlena qreba.

3. spazmolituri saSualebebi

amcireben kunTebis, sisxlZarRvebis, bronqebis, muclis

Rrusa da sxva organoebis spazmebs.

nitroglicerini _ glicerinis azotmJava eTeri _

C3H5(ONO2)3 – ufero, zeTismagvari siTxea, cudad ixsneba

wyalSi, kargad _ spirtSi, eTerSi, qloroformSi.

gamoiyeneba: sisxlZarRvTa gamafarToebeli saSualebad

stenokardiis dros. axasiaTebs swrafi da xanmokle moq-

medeba. mzaddeba 1%-iani spirtxsnarebis an abebis saxiT.
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kokaini _ prizmuli TeTri kristalebia lRveba 980,

wyalSi Znelad ixsneba, advilad ixsneba organul gamxsne-

lebSi. mJavebTan iZleva marils, romelic wyalSi advilad

ixsneba. samedicino praqtikaSi kokaini ixmareba marilis

saxiT. alkaloid kokainis qlorwyalbadwarmoebuli war-

moadgens marils da miiReba garkveul mcenareTa foTle-

bisagan. kokaini lorwovan garsze, kanis qveS, nervul

daboloebebze moxvedrisas iwvevs mgrZnobelobis adgi-

lobriv dakargvas. amave dros, is metad saSiSi preparatia

da gvevlineba organizmis damangrevlad. kerZod, Sewo-

visas iwvevs agznebas, romelic Semdgom toqsikurad moq-

medebs nervul sistemaze. kokainis didi doziT da xangrZ-

livi Seyvana organizmSi iwvevs centraluri nervuli sis-

temis, kuW-nawlavisa da gul-sisxlZarRvTa sistemis, sa-

sunTqi gzebis funqciis darRvevas.

kokaini ar unda Seicavdes sxva alkaloidebs da gareSe

organul naerTebs.

5. qimioTerapiuli saSualebebi

aRniSnuli saSualebebidan ganvixiloT antibiotikebi

da sulfanilamidebi.

I. antibiotikebi

preparatebi miekuTvnebian mikroorganizmebiT sinTe-

zirebul nivTierebebs da maTi qimiuri modifikaciis pro-

duqtebs. antibiotis Seswevs unari, daTrgunos baqterie-

bisa da sxva mikrobebis, virusebisa da ujredebis zrda.

rig SemTxvevaSi antibiotikebs miakuTvneben antibaqteri-

ul nivTierebebs, romlebsac gamoyofen cxoveluri an

mcenareuli qsovilebidan.

4. adgilobrivi saanesTezio saSualebebi

ZiriTadad isini gavlenas axdenen Sereuli daboloe-

bebis mgrZnobiare areze. ganvixiloT zogierTi maTgani.

anesTezini _ para-aminbenzois mJavas eTilis eTeri _

TeTri, usuno, kristaluri fxvnilia, odnav mware gemoTi.

misi miReba iwvevs enis dabuJe-

bis SegrZnebas, romelic swra-

fad qreba. Znelad ixsneba civ

wyalSi, ufro advilad _ cxelSi; advilad ixsneba cxi-

mebSi, cxim-zeTebSi, eTerebSi, qloroformSi, spirtSi.

gamoiyeneba: sacxebis an talkis saxiT WinWris ciebis

an kanis sxva daavadebebis dros, romelTac Tan axlavs

Zlieri fxana; Wrilobebisa da wylulovani zedapiris tki-

vilebis gamayuCeblad, samkurnalo sanTlebis saxiT swori

nawlavis daavadebebis dros. zeTovani xsnarebis saxiT

lorwovani garsis anesTeziisaTvis, Rebinebis mosaxsnelad.

novokaini _ para-aminbenzois mJavas dieTil-amin-eTilis

eTeris qlorhidrati _ usuno, ufero kristalebia.

warmoqmnis gamWvirvale xsnarebs wyalTan da spirtTan.

H2N — — COOC2H5

H2N — — COO.CH2
.CH2

.N .HCl

C2H5

C2H5

kokainTan SedarebiT novokaini nakleb aqtiuria da 7-8-jer

nakleb toksikuri; amcirebs agznebadobas da asustebs kun-

Tovani qsovilebisaTvis damaxasiaTebel spazmebs. sisxl-

ZarRvTa spazmebis dros saWiroa intravenurad Seyvana. ixma-

reba penicilinis gaxsnis mizniT, raTa gaxangrZlivdes

ukanasknelis moqmedebis periodi.
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gamoiyeneba: muclis tifis, paratifis, dizenteriis,

brucelozis, pnevmoniis, traqomis da sxva infeqciuri daa-

vadebebis dros. ukuCveneba: alergiuli da gul-sisxl-

ZarRvTa sistemis daavadebebi.

II. sulfanilamiduri preparatebi

TeTri steptocidi _ para-amin-benzosulfamidi _ TeTri,

zogjer moyviTalo fxvnili;

usuno; ixsneba wyalSi, ufro

advilad ki cxel wyalSi, spirt-

Si, mJavebSi, tuteebis xsnarebSi. wyalxsnars aqvs neit-

raluri reaqcia.

sulfanilamiduri preparatebi, qimiuri TvalsazrisiT

SeiZleba ganvixiloT rogorc TeTri streptocidis war-

moebulebi. preparati gamoirCeva metad aqtiuri antibaq-

teriuli moqmedebiT _ streptokokuri, meningokokuri, pnev-

mokokuri, nawlavis Cxiris da sxvaTa warmomqmnelebis

mimarT.

gamoiyeneba: meningitis, wiTeli qaris, anginis, mwvave da

qronikuli gonoreis, cistitis, pielitis, kolitis sam-

kurnalod. profilaqtikuri da samkurnalo saSualebaa

infeqciuri Wrilobebis da motexilobebis SemTxvevaSi,

operaciisSemdgomi Cirqovani garTulebebis dros.

ukuCveneba: gulis kunTis dekompensacia, arterioskle-

rozi, sisxlZarRvTa sistemis mZime daavadebebi, aqtiuri

tuberkulozi, nevrozi, nefriti, bazedovis daavadeba,

paTologiuri orsuloba.

aRsaniSnavia agreTve sxva sulfanilamiduri prepara-

tebi: ftalazoli, sulfacidi anu albucidi, norsulfa-
zoli da sxva.

H2N — — SO2 — NH2

qimiuri aRnagobis mixedviT antibiotikebi iyofa: anti-
biotikebi _ cilebi (lizocimi), antibiotikebi _ polipep-
tidebi (gramicidin-S), antibiotikebi _ polienebi (nista-
tini) da sxva.

ganvixiloT zogierTi antibiotikis gamoyenebis are.

albomicini _ miiReba garkveuli rigis mikroorganiz-

mebis kulturaluri siTxidan. gamoiyeneba sxvadasxva eti-

ologiis pnevmoniis da meoradi pnevmoniis, wiTelas, yi-

vanaxvelas, dizentereis da sxv. mkurnalobisTvis; septi-

kuri procesebis _ abscesis, sefsisi da sxv. dros.

biomicini _ miiReba garkveuli kulturaluri siTxidan.

aqvs farTo antibaqteriuli speqtri. gamoiyeneba: pnevmoniis,

mwvave septikuri endokarditis, dizenteriis, yivanaxvelas,

gonoreis, brucelozis, tifis, traqomis, Sard-sasqeso

organoebis infeqciuri daavadebebis mkurnalobisas.

penicilini _ miiReba sxvadasxva saxis sokos penici-

liumis gamoyvaniT. am sokos cxovelmyofelobidan ga-

momdinare, SesaZlebeli xdeba sxvadasxva saxis, gansxvave-

buli qimiuri aRnagobisa da antibaqteriuli aqtivobis

mqone penicilinis warmoqmna. yvelaze ufro aqtiurad

iTvleba benzil-penicilini, kerZod, benzil-penicilinis

natriumis marilebi.

penicilini maRalefeqturi antibiotikia.

gamoiyeneba: infeqciuri daavadebebis mkurnalobisas _

krupozuli da qronikuli pnevmoniis, kanisa da rbili qso-

vilis Cirqovani infeqciebis, anginis, difteriis, Sua yuris

anTebis, meningitis, gonoreis, sifilisis da sxv. dros.

levomicetini _ miiReba sinTezuri gziT. advilad xdeba

misi Sewova organizmSi. Znelad ixsneba wyalSi, advilad _

spirtSi.
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afarToveben da tonusSi mohyavT sasunTqi sistema da

gulis kunTi, xels uwyoben sisxlis mimoqcevas da sxva.

ganvixiloT: kordiamini, kofeini, qafuri, korazoli.

kordiamini _ nikotini mJavas dieTilamidis 25%-iani

xsnari _ aRagznebs centralur nervul sistemas, aZlie-

rebs sunTqvas, tonusSi mohyavs gul-sisxl-

ZarRvTa sistema. gamoiyeneba: gulis kunTis

moqmedebis mwvave da qronikuli darRveve-

bis dros, gulis kunTis modunebis, sunTq-

vis darRvevis, mwvave kolafsis da asfiq-

siis, narkotikuli an saZile preparatebiT mowamvlis, mZime

infeqciuri daavadebebis, axalSobilTa asfiqsiis da sxvaTa

dros.

kofeini _ alkaloidia, romelsac Seicavs Cais foTo-

li, yavis marcvlebi. miiReba sinTezurad. moqmedebis xa-

siaTiT axlos dgas kordiaminTan.

qafuri _ gamoyenebisas gaaCnia gamaRizianebeli da nawi-

lobriv antiseptikuri moqmedeba. mzaddeba sacxebis saxiT

da xdeba misi Sezelva anTebiTi procesebis, revmatizmis

da sxvaTa dros. qafuris zeTovani xsnaris kanqveS inieqcias

mimarTaven _ asfiqsiis, kolafsis, narkotikuli da Zilis-

momgvreli preparatebiT mowamvlis SemTxvevaSi da a.S.

qafuri didi doziT gamoiyeneba Sizofreniis dros gan-

viTarebuli krunCxviTi movlenebis mkurnalobis periodSi.

korazoli _ farmakologiuri TvisebebiT axlos dgas

qafurTan, kofeinTan, kordiaminTan. wyalSi kargi xsnadoba

ganapirobebs korazolis intravenur da kanqveS sainieq-

ciod gamoyenebas. misi Sewova kanqveS qsovilebSi da kuW-

nawlavis traqtis lorwovan garsis mier xdeba swrafad

da srulad.

— CON

N

C2H5

C2H5

6. centraluri nervuli sistemis damamSvidebeli
saSualebebi

maTi daniSnulebaa nervuli agznebadobis Semcireba.

Tvisebebidan gamomdinare, isini Seucvleli preparatebia _

sxvadasxva saxis spazmebis, uZilobis, gul-sisxlZarRvTa

sistemis nevrozebis, fsiqikuri darRvevebis da sxvaTa dros.

ganvixiloT validoli da rezerpini.

validoli _ menTolis 25-30%iani xsnari izovaleria-

nis mJavasa menTolis eTerSi _ gamWvirvale, zeTismagvari

siTxea, menTolis suniT. kargad ixsneba spirtSi da ar

ixsneba wyalSi.

gamoiyeneba: damamSvidebel, Rebinebis sawinaaRmdego,

sisxlZarRvTa gamafarToebel saSualebad _ nevrozis,

isteriis, stenokardiis, sahaero da zRvis daavadebebis dros.

rezerpini _ alkaloidia, romelic miiReba mcenareTa

fesvebidan. TeTri feris kristaluri fxvnilia. cudad

ixsneba wyalSi, ixsneba ZmarmJavasa da qloroformSi. me-

tad Taviseburi, unikaluri Tvisebis mqone preparatia _

aqvs didi naxevarsferoebis qerqsa da xerxemlis tvinze

pirdapiri moqmedebis unari. rezerpini da misi msgavsi

preparatebi Trgunavs refleqsebs, anelebs gulis kunTis

muSaobis ritms, dabla wevs sxeulis temperaturas, aZlie-

rebs kuWis sekrecias. rezerpini organizmze moqmedebis

maqsimums aRwevs miRebidan 3-4 dRis Semdeg.

7. centraluri nervuli sistemis aRmgznebi
saSualebebi

isini aregulireben da aZliereben agznebadobis pro-

cess Tavis tvinis qerqSi, amcireben Zilisken ltolvas,

astimulireben gonebriv da fizikur Sromisunarianobas,
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procesebis, qolecistitis, kanis alergiuli daavadebebis

da sxvaTa mkurnalobis dros. urotropini intravenur

sainieqcio saSualebad gamoiyeneba meningitisa da encefa-

litis samkurnalod.

9. hormonuli preparatebi

biologiurad aqtiuri nivTierebebia, romlebic war-

moiqmneba Siga sekreciuli jirkvlebis funqcionirebis

Sedegad. isini monawileoben nivTierebaTa cvlis regu-

laciaSi da agreTve organizmSi mimdinare fiziologiur

procesebSi. hormonebi SegviZlia warmovidginoT Suale-

duri rgolis saxiT nervul sistemasa da fermentebs

Soris. Siga sekreciis jirkvlebSi sinTezirebuli hor-

monebi sisxlis nakadiT gadaitaneba samizne organoebSi,

sadac es hormonebi an aZliereben Sesabamisi fermentebis

katalizur moqmedebas, an aCqareben maT biosinTezs. imis-

da mixedviT, Tu organizmis romel nawilSi gamomuSavdeba

hormoni, xdeba misi e.w. ̀ anatomiuri~ klasifikacia, kerZod,

farisebri jirkvlis, Tirkmliszeda jirkvlis, sasqeso

jirkvlis da a.S.

ganvixiloT zogierTi hormonuli preparati.

Tireoidini _ farisebri jirkvlis sxvadasxva paTolo-

giebis dros samkurnalod gamoyenebul preparats axasia-

Tebs farisebri jirkvlis hormonis (Tiroqsinis) biolo-

giuri aqtivoba. standartul preparatSi aris organulad

bmuli iodi, romlis Semcveloba unda meryeobdes 0,17-0,23%.

gamoiyeneba: miqsedemis, kretinizmis, Ciyvis hipoTireo-

zis, simsuqnis sxvadasxva formis mkurnalobisas da sxva.

ukuCvenebaa: hiperTireozi, diabeti, saerTo distrofia.

8. antiseptikuri saSualebebi

maTi daniSnulebaa baqteriostatikuri da baqterioci-

duli moqmedeba sterptokokebis, stafilokokebis anaero-

buli infeqciebis aRmZvrelebisa da sxva mikrobebis mimarT.

gamoiyeneba: Tvalebisa da Zval-saxsrebis tuberkulo-

zis mkurnalobisas. profilaqtikis mizniT gamoiyeneba

difteriis bacilamatareblebisa da hemolituri stref-

tokokebis matareblebis mimarT da rig sxva SemTxvevaSi.

ganvixiloT: menToli, rivanoli da urotropini.

menToli _ Rebuloben pitnis eTerovani zeTidan. aqvs

adgilobrivi tkivilgamayuCebeli da antiseptikuri moqme-

deba. preparati gareganad iwvevs gamagrilebel moqmedebas,

aviwrovebs sisxlZarRvTa daboloebebs da saanesTezio

moqmedebisaa.

gamoiyeneba: gareganad _ sacxis saxiT cxvirSi gamosas-

melad, Sublze wasasmelad Sakikis dros. Sinaganad _ gulis-

revis dros, kbilis fxvnilebsa da pastebSi da sxva.

menToli, rogorc spirti, mJavebTan eTers warmoqmnis.

cnobili preparati validoli warmoadgens 25-30%ian

menTolis xsnars meTil-izovalerianis eTerSi.

rivanoli _ xasiaTdeba mikrobsawinaaRmdego moqmede-

biT, gansakuTrebiT mgrZnobiarea streptokokebis mimarT.

nakleb toqsikuria, amitom adgilobrivi gamoyenebisas ar

iwvevs qsovilebis gaRizianebas. profilaqtikuri da sam-

kurnalo antiseptikuri saSualebaa qirurgiaSi, gineko-

logiaSi, urologiaSi, ofTalmologiaSi, dermatologia-

Si, otolaringologiaSi. rivanolis ukuCvenebaa Tirkmlis

funqciis darRveva, roca SardSi aRmoaCenen cilas.

urotropini _ gamoiyeneba sadezinfeqcio saSualebad

cistitis, pielitebis da saSarde buStis sxva anTebiTi
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saswavlo-praqtikuli amocanebi

1. organul naerTTa gamoyofisa da
gasufTavebis zogierTi meTodi

eqstraqcia. nivTierebis pirvelad gamoyofas narevidan

axorcieleben eqstraqciis saSualebiT. nivTierebis eqst-

raqcias xsnaridan an emulsiebidan axorcieleben gam-

yof ZabrSi SenjRreviT Seurevad gamxsnelTan, romelsac

uwodeben eqstragents. eqstragentis meti gamxsneluna-

rianobis gamo, nivTiereba erTi Txevadi fazidan (sawyisi

xsnari) gadadis meoreSi _ eqstragentSi. nivTierebis maqsi-

maluri gamoyvanis mizniT, narevidan eqstraqcias imeoreben

ramdenjerme. nivTierebis eqstraqciis myari narevebidan

(umetesad mcenareuli da cxoveluri warmoSobis) labora-

toriul pirobebSi axorcieleben soqsletis eqstraq-
torSi.

nax. 2. soqsletis eqstraqtori
1. mrgvalZira kolba eqstragen-
tiT, 2. filtris qaRaldis bude
myari saeqstraqcio masaliT, 3. bur-
Tulebiani ukumacivari, 4. eqstra-
gentisa da eqstragirebuli niv-
Tierebis gamomyvani sifoni

nax. 1. gamyofi Zabri.
1. eqstragentis fe-
na; 2. saeqstraqcio
xsnari; 3. gamomy-
vani onkani

wylis
gamomyvani

wylis
Semyvani

insulini _ kuWisqveSa jirkvlis preparati. didia insu-

linis roli naxSirwyalbadebis cvlis procesebis regu-

laciaSi, amcirebs Saqris Semcvelobas sisxlSi da xels

uwyobs naxSirwylebis Sewovas qsovilebSi.

gamoiyeneba: Saqris daavadebis, kvebis ukmarisobis, dist-

rofiis, Cirqovani gamonayaris, Tireotoqsikozis, hepati-

tebis, cirozis sawyisi formis (glukozasTan erTad), or-

sulobisas gamudmebuli Rebinebis da sxvaTa dros. ixma-

reba agreTve hipoklimuri Sokis gamowvevis mizniT, zogierTi

fsiqiuri daavadebis SemTxvevaSi.

kortini _ Tirkmelzeda jirkvlis preparati. gamoi-

yeneba: mwvave da qronikuli adisonizmis, asTeniuri mdgo-

mareobis, sakvebi produqtebis miRebis Zlieri Semcirebis

da sxvaTa dros.

dieTilstilbestroli _ sinTezuri preparati, analo-

giuria folikulinis _ qalis sasqeso hormonis, magram

gacilebiT aqtiuria masze.

gamoiyeneba: winamdebare jirkvlis simsivnis mkurna-

lobis dros. am preparatis didi doziT an xangrZlivi

gamoyeneba iwvevs RviZlis dazianebas an gadagvarebas. zogjer

mcire dozac ki iwvevs gverdiT movlenebs, kerZod, gulis

revas, Rebinebas, Tavis tkivils da rig sxvas. am SemTxvevaSi

preparatis miReba unda Sewydes.
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wvrildispersuli naleqebis gasayofad gamoiyeneba cent-

rifugireba. centridanuli Zalis moqmedebiT myari faza

ileqeba sinjaris fskerze, xolo mis zemoT dagrovili

siTxe gamoiyvaneba sistemidan. zogierTi centrifuga avi-

Tarebs 10000 br/wT siCqares.
kristalizacia. myari organuli nivTierebis gasufTa-

vebis erT-erT meTods warmoadgens kristalizacia. uku-

macivriT aRWurvil mrgvalZira kolbaSi acxeleben myar

nivTierebas iseT gamxsnelTan (an gamxsnelTa narevTan),

romelSic es nivTiereba gacxelebis dros bevrad ukeTe-

sad ixsneba, vidre oTaxis temperaturaze. najeri mduRare

xsnaridan uxsnadi nawilakebis gamoyofas axdenen gamo-

filtvriT (gamowvilviT). filtratis gaciebis Semdeg

sufTa nivTiereba gamoiyofa kristalebis saxiT, xolo

minarevebi rCeba xsnarSi (dedaxsnarSi).

nax. 3. atmosferuli wnevis qveS gamoxdis xelsawyo.
1. viurcis kolba, 2. Termometri, 3. libixis swori
macivari, 4 alonJi, 5. mimRebi (erlenmeieris kolba), 6.
`amaduRebeli~

wylis gamomyvani

wylis Semyvani

gamoxda aris Txevadi da dabaldnobadi nivTierebebis

gamoyofisa da gasufTavebis erT-erTi ZiriTadi meTodi.

martivi gamoxda xorcieldeba atmosferuli wnevis qveS;

viurcis kolbaSi siTxes acxeleben aduRebamde da Semdeg

axdenen misi orTqlis narevis kondensacias libixis swor,

qvemoT daxril macivarSi. siTxe duRs im temperaturaze,

romelzec misi orTqlis wneva gautoldeba atmosferuls.

martivi gamoxda efeqturia im SemTxvevaSi, rodesac

gasayof nivTierebaTa Soris duRilis temperaturaTa sxva-

oba ar aris naklebi 800C-ze. Tu es sxvaoba naklebia, gamoi-

yeneben fraqciul gamoxdas deflegmatoriT, romelic adi-

debs kontaqtis farTs siTxesa da orTqls Soris da amiT

zrdis gayofis efeqturobas.

gamoxda vakuumiT. nivTierebebi, romlebsac duRilis

maRali temperatura aqvs, atmosferuli wnevis qveS gamox-

dis procesSi SesaZlebelia daiSalos. mizanSewonilia,

aseTi nivTierebebi gamoixados dabali wnevis qveS (vakuum-

Si), radgan am dros mcirdeba maTi duRilis temperatura.

orTqliT gamoxda. maRalmduRare nivTierebebi, romle-

bic ar ixsneba an cudad ixsneba wyalSi, SeiZleba gamoixados

orTqliT, 1000C dabal temperaturaze. gamoxdis es meTodi

damyarebulia Semdegze: narevis duRilis temperatura nak-

lebia yvelaze advilad aqroladi komponentis (wyali)

duRilis temperaturaze, radgan uxsnadi nivTierebebis

orTqlis wneva ar aris damokidebuli erTmaneTze.

filtracia da centrifugireba. siTxidan myari nivTie-

rebebis gamoyofis yvelaze martiv meTods warmoadgens

filtracia dabali wnevis qveS. amisaTvis iyeneben biuxne-

ris Zabrs da bunzenis kolbas. myari nivTiereba rCeba biux-

neris Zabris qaRaldis an forovani SuSis filtrze, xolo

siTxe grovdeba bunzenis kolbaSi.
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qromatografia. qromatografiis meTodi emyareba xsna-

ridan nivTierebis SerCeviT adsorbcias adsorbentze.

adsorbentad umetesad iyeneben: aluminis oqsids (Al2O3),

siliciumis oqsids (SiO2), saxamebels da sxva.

aluminis oqsidi gamoiyeneba neitraluri da fuZe xasia-

Tis xsnarebis dasayofad, xolo siliciumis oqsidi _

mJava xsnarebis dasayofad.

cnobilia qromatografiis ramdenime meTodi: sveturi,

Txelfenovani, qaRaldze da sxva.

eleqtronuli speqtroskopia. gamoiyeneba SeuRlebu-

li bmebis mqone molekulebis Tvisobrivi da raodenob-

rivi daxasiaTebisaTvis.

infrawiTeli speqtroskopia iZleva nivTierebis aRna-

gobis swrafad gansazRvris saSualebas.

sublimacia (aqroleba). myari nivTierebis gadasvlas

airad mdgomareobaSi Txevadi fazis gamotovebiT, subli-

macia ewodeba. gasufTavebul nivTierebas dayrian faifu-

ris jamze, gadaafareben nasvretebian filtris qaRalds.

jams daamxoben minis Zabrs, romlis bolo bambiT aris

dacobili, xolo kedlebze Semoaxveven svel filtris qa-

Ralds. jams nel cecxlze acxeleben. gacivebis Semdeg

frTxilad aiReben Zabrs da kedelze gamoyofil krista-

lebs Seagroveben.

nax. 4. biuxneris Zabri (1) da bunzenis kolba (2)

wylis tumboze

nax. 5. mrgvalZira kolba (1) burTulebiani ukumacivriT (2)

wylis gamomyvani

wylis Semyvani
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molekulebis sivrciTi struqtura ganixileba ori cne-

bis safuZvelze _ konfiguracia da konformacia.

amgvarad, molekulebis aRnagobis, konfiguraciisa da

konformaciis codna qmnis warmodgenas saerTo struqtura-

ze.

stadia 1. kolaminis aRnagoba gamoisaxeba struqtu-

ruli formuliT, romelic gviCvenebs atomebs Soris qimiuri

bmebis Tanmimdevrobas da garda amisa gviCvenebs, rom yvela

bma erTi da igive bunebisaa da warmoadgens -bmas.
              H      H

               |        |

H2N — C2 — C1 — OH

               |        |

              H      H

stadia 2. kolaminis molekulaSi naxSirbadis orive

atomi imyofeba sp3-hibridizaciis mdgomareobaSi. aqedan

gamomdinare, maT aqvs tetraedruli konfiguracia. es imas

niSnavs, rom naxSirbadTan dakavSirebuli yvela atomi an

atomTa jgufi sivrceSi ganlagebulia 109,50; isini imyo-

febian tetraedris wveroebSi, xolo centrSi moTavsebu-

lia naxSirbadis atomi.

C-1 konfiguracia

CH2OH

H

H

NH2

HO

H

CH2NH2

H

C-2 konfiguracia

2. organul naerTTa aRnagobis safuZvlebi

Tema: organuli molekulebis sivrciTi aRnagoba.

Temis mizani: organuli molekulebis aRnagobis, konfi-

guraciisa da konformaciebis ganxilva, raTa gark-

veul iqnes sivrciTi aRnagobis kavSiri biologiur

aqtivobasTan.

gasameorebeli masala: 1. a.m. butlerovis organul na-

erTTa aRnagobis Teoriis ZiriTadi debulebebi.

izomeria (struqturuli da stereoizomeria); 2. or-

ganul naerTTa ZiriTadi klasebis _ naxSirwyal-

badebis, spirtebis, aldehidebis, karbonmJavebis, ami-

nebis, aminmJavebis _ sistematuri nomenklaturis

ZiriTadi wesebi; 3. -bmis aRnagoba; 4. naxSirbadis
atomis sp3- hibridizacia. meTanis molekulis tet-

raedruli aRnagoba.

saswavlo amocana #1. ujreduli membranebis komponen-

tebis _ kefalinebis biosinTezSi monawileobs kolamini

(2-amineTanol-1). gamosaxeT kolaminis aRnagoba, konfigu-

racia da sxvadasxva konformaciebi Sesabamisi formulis

saxiT (wyalbaduri bmebis gareSe).

amoxsna

saerTo mdgomareoba. organuli molekulebi, rogorc

wesi, warmoadgens sakmaod rTul struqturebs, romlebic

ganlagebulia samganzomiebian sivrceSi. organuli mole-

kulebis struqturaze sruli warmodgenis Sesaqmnelad,

umjobesia misi calkeuli, kerZo poziciis ganxilva. pir-

vel rigSi ikvleven da adgenen aRnagobas, anu SemakavSi-

rebeli atomebis Tanmimdevrobas da qimiuri bmebis bunebas.
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wriT) brunvis Sedegad saaTis isris mimarTulebiT. am

sruli, 3600-iani Semobrunebis dros SesaZlebelia mravali

konformaciis warmoqmna, magram arCeven mxolod maT,

romlebic miiReba yoveli 600-iani Semobrunebis Sedegad:

Semobrunebuli II (goS-konformacia); Camofarebuli III
(Camofarebulia aminjgufi da wyalbadi); damuxruWebuli

IV (anti-konformacia), romelSic Camnacvleblebi sivrceSi

yvelaze metad aris daSorebuli erTmaneTisgan.

konfomaciebs I-IV axasiaTebs gansxvavebuli potencia-

luri energia. konformacia I gaaCnia maqsimaluri, romelic

energetikul mrudze asaxulia maqsimumiT (nax. 1). maqsima-

luri energia ganpirobebulia ori saxis daZabulobis ar-

sebobiT _ erTi mxriv daZabulobiT, romelic warmoiqm-

neba urTierTsawinaaRmdego bmebis C — O da C — N eleqt-

ronebis ganzidvis Sedegad da, meore mxriv, van-der-vaal-

suri daZabulobiT, romelic arsebobs moculobiTi OH
da NH2 jgufebis urTierTqmedebis Sedegad. konformere-

bis wonasworul narevSi, kolaminis am konformaciis wi-

li iqneba yvelaze dabali, radgan is energetikulad ar

aris xelsayreli.

nax. 1. kolaminis konformerebis energetikuli mrudi

Semobrunebis
kuTxe

E (kj/moli)

maqsimaluri

molekulis
potencialuri

energia

minimaluri

tetraedruli konfiguraciis sibrtyeze gamosaxva xdeba

e.w. stereoqimiuri formulebiT, romlebSic atomebi, gamo-

saxuli qaRaldis sibrtyis gareT, aRiniSneba garkveuli

pirobiTi wesiT. kerZod, Tu atomebi mimarTulia damkvir-

veblisaken _ swori xaziT, xolo Tu sawinaaRmdegod _

daStrixuli xaziT.

C C

H H

H

H OH

H2N

stadia 3. kolaminis konformaciebi, romlebic ga-

mosaxulia niumenis proeqciuli formulebiT, miRebulia

C-1 — C-2  -bmis garSemo brunvis Sedegad. molekulebSi

martivi bmebis garSemo brunva ar aris Tavisufali. am

dros xdeba garkveuli winaaRmdegobis gadalaxva.

H
H

H
H

HO
NH2

H

H

H

H

HO

NH2

600

H
H

H

H

HO

NH2

1200

H

H H

H

HO

NH2

1800

Camofarebuli
I

Semobrunebuli
(goS) II

Camofarebuli
III

damuxruWebuli
(anti) IV

konformacias, romelSic Camnacvleblebs (OH da NH2

jgufebi) ukavia yvelaze axlo mdebareoba erTmaneTis

mimarT da efareba erTmaneTs, ewodeba _ Camofarebuli I.
danarCeni konfiguraciebi warmoiqmneba metad daSorebuli

naxSirbad atomebis (niumenis proeqciebSi aRniSnulia
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3. heterofunqcionaluri organuli naerTebi,
samkurnalo preparatebis ZiriTadi jgufebis

metabolitebi

Tema 3.1. heterofunqcionaluri aromatuli naerTebi,

romlebic monawileoben metabolizmis procesSi.

Temis mizani: aromatuli heterofunqcionaluri naer-

Tebis sivrciTi aRnagoba da specifikuri qimiuri

Tvisebebis formireba, raTa garkveul iqnes maTi

metabolituri gardaqmnebi organizmSi.

gasameorebeli masala: 1. Camnacvleblebis eleqtronu-

li efeqtebi; 2. karboniluri naerTebis nukleofi-

luri reaqciebi; 3. SeuRleba da aromatuloba;

4. hidroqsilis, amin- da karboqsilis jgufebis

qimiuri Tvisebebi.

saswavlo amocana # 2. samkurnalo preparat adrena-

lins Rebuloben sinTezuri gziT. ganixileT da SemogvTa-

vazeT sinTezuri racematuli adrenalinis enantiomere-

bad dayofis meTodi.

amoxsna

saerTo midgoma. kateqolaminebis warmomadgeneli _

adrenalini Seicavs erT qiralur centrs da arsebobs

enantiomerebis wyvilis saxiT.

racemati warmoadgens narevs, romelSic mkacrad aris

daculi ori enantiomeris erTnairi raodenoba. racemats

ar gaaCnia optikuri aqtivoba da aRiniSneba (±) niSniT.
am amocanis gadawyvetis dros saWiroa pasuxis gacema

Semdeg kiTxvebze: rogor warmoiqmneba racematebi, ris-

Tvisaa saWiro maTi dayofa enantiomerebad da dayofis ra

meTodebi arsebobs.

energetikulad yvelaze xelsayrelia damuxruWebuli

(anti-) konformacia IV, romelsac mrudze Seesabameba poten-

cialuri energiis minimumi.

daskvna. kolaminis struqtura warmoadgens aRnagobis,

konfiguraciis da konformaciis erTobliobas.

C C

H H

H

H OH

H2N
H2N — C — C — OH

H
|

H
|

|
H

|
H

aRnagoba
(struqturuli formula)

konfiguracia
(stereoqimiuri formula)

damuxruWebuli (anti-)
konformacia (niumenis
proeqciuli formula)

H

H H

H

HO

NH2

1800
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stadia 2. aucilebelia recematuli narevis dayofa,

vinaidan enantiomerebi amJRavneben gansxvavebul biolo-

giur aqtivobas. ase, magaliTad, D adrenalinis aqtivoba

15-jer aRemateba L adrenalinis aqtivobas.

stadia 3. vinaidan enantiomerebs gaaCnia erTnairi du-

Rilis da lRobis temperatura, xsnadoba, simkvrive _

maTi dayofa Cveulebrivi meTodiT (gamoxda, kristali-

zacia, qromatografia) SeuZlebelia. enantiomerebis dasa-

yofad aucilebelia qiraluri meTodi. yvelaze raciona-

lurad iTvleba qimiuri meTodi, romelic damyarebulia

enantiomerebis wyvilis gardaqmnaSi diastereometrebis

wyvilad. amisaTvis calkeuli enantiomeris molekulaSi

droebiT SeyavT aranakleb erTi qiraluri centrisa. maga-

liTad, recematul adrenalins gardaqmnian D_Rvinis mJavas

stadia 1. in vitro qimiuri reaqciebis umetesoba ar aris
stereoseleqturi. aseTi reaqciebis Sedegad umetesad war-

moiqmneba racemati. adrenalinis sinTezis procesSi

qiraluri naxSirbadis atomi warmoiqmneba mesame (bolo)

stadiaze, e.i. adrenalonis aRdgenis dros.

OH

CHOH

CH2NHCH3

OH

[H]

adrenaloni (aqiraluri
molekula)

adrenalini (qiraluri

molekula)

OH

C = O

CH2NHCH3

OH

karbonilis jgufs aqvs brtyeli aRnagoba. wyalbadis

atomebis mierTebis albaToba SesaZlebelia sibrtyis ro-

gorc erTi, ise meore mxridan. reaqciis Sedegad warmoiqm-

neba recematuli narevi.

C

H

H3CHNH2C

(HO)2H3C6

OH

OH

CH2NHCH3

OH

HO H

C

OHH3CHNH2C

(HO)2H3C6

H
OH

  CH2NHCH3

OH

OHH

C = O

H3CHNH2C

(HO)2H3C6

[H]

[H]

L-(–)-adrenalini (50%)

D-(+)-adrenalini (50%)

r
ac

em
at

i



OH

CH2NHCH3

OH

OHH

OH

CH2NHCH3

OH

HO H

OH

CH2NHCH3

OH

HO H

OH

CH2NHCH3

OH

OHH

racematuli adrenalini L _ adrenalinis D
_ tartrati

D _ adrenalinis
D _ tartrati

diastereometrebi

COOH

OH H

H

COOO

COOH

OH

OH

H

H

COOO

+

COOH

OH

OH

H

H

COOH

2

D _ Rvinis mJava

--

OH

+



155154

amoxsna

saerTo midgoma. adgilobrivi saanesTezio saSualebebi

_ anesTezini da novokaini warmoadgenen p-aminbenzois mJavas

(pabm) rTul eTerebs. isini Seicaven aminjgufebs, aromatul

fragments da alifatur nawils, rac damaxasiaTebelia naer-

TebisaTvis, romelnic amJRavneben saanesTezio moqmedebas

(sqema 1). sulfanilamiduri saSualebebi spoben mikrobebis

sicocxlis unars (sqema 2). sulfanilamidebis antibaqteriu-

li moqmedeba damyarebulia maT unarze daTrgunon (SeboWon)

folis mJavas biosinTezi. folis mJavas ki didi mniSvnelo-

ba eniWeba baqteriebis sicocxlis unaris SenarCunebisaTvis.

CH2 — NH C  — NHCHCOOH
||
O

N N

N
N

H2N

OH |
CH2CH2COOH

H2N C  — OC2H5
| |
O

H2N C  — OCH2CH2N
C2H5

| |
O

C2H5

.HCl

novokaini

anesTezini

folis mJava

sqema 1. p-aminbenzois mJavas zogierTi warmoebuli, romelic ga-
moiyeneba medicinaSi

H2N — — SO2NH2

sqema 2. sulfanilis mJavas erT-erTi warmoebuli, romelic
gamoiyeneba medicinaSi

sulfanilamidi
(streptocidi)

marilad (tartrati). am dros warmoiqmneba ori diaste-

reometruli naerTi.

miRebuli diastereometrebi erTmaneTisagan fizikuri

da qimiuri TvisebebiT gansxvavdeba. magaliTad, adrenali-

nis tartratebs axasiaTebs wyalSi gansxvavebuli xsnado-

ba. amis safuZvelze es marilebi erTmaneTisagan iyofa

kristalizaciis meTodiT, xolo marilebis daSlis Semdeg

gamoyofen sufTa enantiomerebs.

daskvna: racematuli adrenalinis enantiomerebad dayofa

xorcieldeba Semdegi gziT _ D-Rvinis mJavasTan

urTierTqmedebisas recematuli narevis gardaqmniT

Sesabamis wyvil diastereometrul marilad, romelTa

dayofa xorcieldeba kristalizaciiT.

Tema 3.2: benzolis rigis heterofunqcionaluri war-

moebulebi.

Temis mizani: benzolis rigis zogierTi heterofunqcio-

naluri warmoebulis aRnagobisa da qimiuri Tvise-

bebis formireba, romelTac samkurnalo mniSvne-

loba aqvT.

gasameorebeli masala: 1. SeuRleba da aromatuloba;

2. hidroqsilis, amin- da karboqsilis jgufebis

qimiuri Tvisebebi.

saswavlo amocana # 3. samedicino praqtikaSi cdiloben,

ar  moxdes sulfanilamiduri preparatebisa da saanesTe-

zio saSualebebis (novokaini, anesTezini) erTdroulad

miReba, radgan saaanesTezio saSualebebi amcirebs sulfa-

nilamidebis antimikrobul moqmedebas. axseniT samkurna-

lo preparatebis farmakologiuri SeuTavseblobis qimiuri

mizezi _ sulfanilis da p-aminbenzois mJavebis warmo-

ebulebis magaliTze.
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stadia 1. sulfanilamidebi, romlebic benzolis birTv-

Si Seicaven Tavisufal aminjgufs, konkurencias uweven

p-aminbenzois mJavas, pteris mJavas warmoqmnis stadiaze.

es ganpirobebulia p-aminbenzoisa da sulfanilis mJave-

bis geometriuli parametrebis msgavsebidan. sulfanilis

mJavas da Sesabamisi sulfamiduri jgufis warmoebulebis

aminjgufi urTierTqmedebs pteridinfosfatTan, p-aminben-

zois mJavas aminjgufis analogiurad.

CH2OP2O6H3 + H2N—

N N

N
N

H2N

OH
— SO2NHR1 ————

-H4P2O7

CH2 — H2N   —

N N

N
N

H2N

OH

— SO2NHR1

— — —
—



sulfanilamidi

..

am etapze folis mJavas sinTezi wydeba, radgan p-aminben-

zois mJavas karboqsilis jgufisagan gansxvavebiT, sulfa-

midur jgufs ara aqvs unari, daamyaros kavSiri glutaminis

mJavas aminjgufTan. amgvarad, sulfanilis mJavas amidebi

warmoadgens p-aminbenzois mJavas antimetabolitebs.

stadia 2. adamianis organizmSi novokaini da anesTezini

ganicdis hidrolizs ferment esterazas monawileobiT.

gamoTavisuflebuli p-aminbenzois mJava irTveba folis

mJavas biosinTezSi.

H2N   — — C — OR ——————    H2N —
     ||
    O


fermenti

— C — OH  ROH
     ||
     O

p-aminbenzois mJavap-aminbenzois mJavas eTeri

folis mJavas molekula Sedgeba pteridinis hetero-

ciklisagan, p-aminbenzois da glutaminis mJavas narCene-

bisagan. folis mJavas biosinTezis procesSi jer warmoiqm-

neba pteris mJava, romelic Semdgom axdens glutaminis

mJavas aminjgufis acilirebas.

CH2 — O— P — O —P — OH

N N

N
N

H2N

OH
|
OH

|
OH

O
||

O
||

warmavali jgufi

2-amin-4-hidroqsil-6-hidroqsimeTil-pteridinis
difosfati

 ——

CH2 — NH —

N N

N
N

H2N

OH
— CO — NH — CH — COOH

|
CH2CH2COOHfolis mJava


- H4P2O7

— COOH+H2N—

p-aminbenzois mJava

..

————

N N

N
N

H2N


— COOHCH2 — NH —

pteris mJava


–H2O

 +H2N — CH — CH2CH2COOH

COOH
|

glutaminis mJava
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amoxsna

saerTo midgoma: nikotinamidis molekula Seicavs azo-

tis or atoms _ piridinis birTvSi da amidur jgufSi, ro-

melTa meTilireba SesaZlebelia. orive azotis atoms gaaCnia

Tavisufali gauwyvilebeli eleqtronebi,

amitom maT SeuZliaT nukleofilebis rol-

Si gamosvla. magram amiduri jgufis azo-

tis eleqtronuli wyvili gadaweulia

aqceptoruli karbonilis jgufis mxares,

amitom amiduri jgufis azotis nukleo-

filoba Semcirebulia.

piridinul birTvSi Semavali azotis nukleofiluri

Tvisebebi gacilebiT maRalia, radgan misi gauwyvilebeli

eleqtronebi uSualod ar monawileoben aromatuli p-el-

eqtronuli Rrublis SeuRlebaSi (warmoqmnaSi).

stadia 1. mameTilirebel agents in vitro warmoadgens
-aminmJavas (meTioninis) aqtivirebuli forma. meTilire-

bisaTvis in vitro iyeneben meTilhalogenidebs, romelTa

SedgenilobaSi advilad polarizebadi C-Hal bmaa. halo-

genionebis stabiluroba rigSi mcirdeba Semdegnairad _

I
_ 
>Br

_ 
>Cl

_ 
>F

_
. yvelaze aqtiur mameTilirebel agents war-

moadgens meTiliodidi CH3I.





O
||
C     ..

H2N

N..

CONH2 ——————


CH3I

_

 N
  |
CH3

CONH2

I
_

N..

daskvna. sulfanilamiduri preparatebis miRebis Sem-

TxvevaSi izrdeba maTi koncentracia organizmSi,

p-aminbenzois mJavasTan SedarebiT (misi koncent-

racia organizmSi isedac dabalia), sulfanilami-

debis konkurenciis Sedegad pteris mJavas miRebis

stadiaze praqtikulad wydeba folis mJavas bio-

sinTezi, rac ganapirobebs baqteriebis daRupvas.

sulfanilamidebis da saanesTezio saSualebebis (anesTe-

zini an novokaini) erTdroulad gamoyeneba zrdis p-amin-

benzois mJavas koncentracias da, Sesabamisad, amcirebs

sulfanilamiduri preparatebis antibaqteriul efeqts.

Tema 3.3. biologiurad aqtiuri heterocikluri naer-

Tebi.

Temis mizani: biologiurad aqtiuri heterocikluri

naerTebis aRnagobisa da qimiuri Taviseburebebis

ganxilva.

gasameorebeli masala: 1. SeuRleba da aromatuloba

(heterociklur rigSi); 2. piridinisa da pirolis

struqturaSi azotis atomis eleqtronuli aRna-

goba; 3. eleqtrofiluri da nukleofiluri Canacv-

lebis reaqcia; 4. wyalbaduri bma; 5. organuli na-

erTebis mJavianoba da fuZianoba; 6. laqtim-laq-

tamuri tautomeria.

saswavlo amocana # 4. heterocikluri azotSemcveli

naerTebisaTvis erT-erT mniSvnelovan metabolitur reaq-

cias warmoadgens N-meTilireba. romeli reagentebis sa-

SualebiT aris SesaZlebeli ganxorcieldes nikotinami-

dis N-meTilireba in vitro? rogori Tvisobrivi cvlilebe-

bi xdeba piridinis birTvSi am reaqciis Semdeg?
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4. biopolimerebi

Tema I. -aminmJavebi, peptidebi da cilebi
Temis mizani: -aminmJavebis aRnagobis da qimiuri Tvi-

sebebis ganxilva; cilis molekulebis struqturu-

li organizaciis garkveva; cilebis roli sasico-

cxlo procesebSi, raTa gasagebi gaxdes maTi bio-

logiuri funqciis aucilebloba molekulur do-

neze.

gasameorebeli masala: 1. organul naerTTa mJavia-

noba da fuZianoba; 2. wyalbaduri bma; 3. nukleo-

filuri Canacvlebis reaqciebi karboqsilis jguf-

Si; 4. aminjgufis qimuri Tvisebebi; 5. Tiolebis

daJangva da disulfidebis aRdgena.

saswavlo amocana # 5. vercxliswylis qloridiT

(sulema) mowamvlis dros pirveladi daxmarebis aRmosaCe-

nad iyeneben kvercxis cilas. ra qimiuri urTierTqmedebaa

amis safuZveli (sulemis gasaneitralebeli)?

amoxsna

saerTo midgoma: mZime liTonebis marilebis toqsi-

kuri moqmedebis safuZvels warmoadgens _ cilebTan maTi

urTierTqmedebis dros uxsnadi marilebis warmoqmna, rac

cilebis denaturacias iwvevs. Tu cilis molekulaSi

arsebobs cisteinis an cistinis narCenebi, maSin, pirvel

rigSi, xdeba Tioluri jgufis SeboWva Hg2+ ionebiT. cilis

molekulis Hg2+ ionebTan urTierTqmedeba SeiZleba warmo-

vadginoT Semdegi saxiT:

stadia 2. meTilpiridinis kaTioni SeiZleba warmodge-

nil iqnes Semdegi mezomeruli struqturebiT:


CONH2

N
|
CH3

H + CONH2

N
|
CH3

H

+

H

————————
————————

aRdgena

daJangva

+H

[O]

CONH2   ————————

+
N
|
CH3



CONH2

N
|
CH3

H+

meTilpiridinis kaTionis urTierTqmedebiT iseT Zlier

nukleofilTan, rogoricaa hidrid-ioni, xdeba aRdgena. SesaZ-

lebelia reaqcia wavides sawinaaRmdego mimarTulebiTac

(daJangva).

daskvna: nikotinamidis N-meTilireba (in vitro) SesaZ-
lebelia ganxorcieldes iseTi aqtiuri mameTili-

rebeli agentebiT, rogorebicaa meTilhalogeni-

debi, magaliTad, meTiliodidi. meTilpiridinis ma-

rilebis warmoqmna xels uwyobs piridinuli el-

eqtronuli deficitis zrdas. aqedan gamomdinare,

izrdeba piridinis birTvis aqtivoba nukleofilur

agentebTan urTierTqmedebisas.
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uxsnadi marilebis warmoqmna iwvevs kvercxis albu-

minis cilis molekulis meoradi struqturis cvlilebas,

rac ganapirobebs cilis Seuqcevad denaturacias.

sulemis gasaneitraleblad kvercxis albuminis orga-

nizmSi SetaniT xorcieldeba Semdegi procesi _ sulema

organizmSi Setanil cilasTan warmoqmnis uxsnad marils.

am SemTxvevaSi organizmSi arsebuli cilebis denaturacia

ar xdeba. warmoqmnili uxsnadi marilebi organizmisaTvis

ar aris saSiSi da organizmidan ucvleli saxiT gamoidev-

neba.

daskvna: sulemiT mowamluli organizmis gankurnvas

safuZvlad udevs kvercxis albuminis unari, war-

moqmnas marilebi mZime liTonebTan. kvercxis

albumini, warmoqmnis ra uxsnad marilebs vercxlis-

wyalTan, icavs organizmis cilebs denaturacii-

sagan.

saswavlo amocana # 6. organizmSi cilebis gaxleCa

mimdinareobs specialuri fermentebis (proteaza) saSua-

lebiT. proteazas moqmedebis qimiur safuZvels warmo-

adgens cilebis hidrolizi. axseniT cilis molekulis

hidrolizis meqanizmi.

amoxsna

saerTo midgoma: cilebis gaxleCis safuZvels war-

moadgens peptiduri bmis hidrolizi. cilebSi peptiduri

bma _ CONH _ warmoadgens N-Canacvlebul amidur jgufs,

amitom misTvis damaxasiaTebeli iqneba amidebis yvela

tipuri reaqcia. amidur jgufSi aminjgufisa da karbo-

nilis jgufebis r, p, -SeuRlebis Sedegad naxSirbadis

atomis eleqtrofiloba mkveTrad Semcirebulia.

-aminmJavebis narCenebis karboqsilis jgufebi li-

TonebTan urTierTqmedebisas warmoqmnis marilebs. mono-

amindikarbonmJavebis _ asparginisa da glutaminis mJavebis

peptiduri bmebis warmoqmnaSi monawileobsûmxolod erTi

karboqsilis jgufi. meore, e.w. damatebiTi karboqsilis

jgufi, Sedis am funqcionaluri jgufebisaTvis damaxasia-

Tebel reaqciebSi (marilebis, rTuli eTerebis, amidebis

da sxvaTa warmoqmna).

cila cila

SH

SH
+Hg2+ ———

t0
S

S
Hg

Savi naleqi
(cilaSi cisteinis narCenebis

aRmoCenis reaqcia)

COOH — CH2— CH — COOH         HOOC — CH2CH2 — CH — COOH
                            |                                                               |
                           NH2                                                          NH2

damatebiTi COOH jgufebi

asparginis mJava glutaminis mJava

Tu cilis molekula Seicavs aminjgufze met damate-

biT karboqsilis jgufebs _ cila iqneba mJava bunebis.

mJava cilebisaTvis pH-is mniSvneloba 7,0 naklebia: maga-

liTad, cila_kvercxis albuminisaTvis pH icvleba sazRv-

rebSi _ 4,84-4,90.

stadia 1. kvercxis albumini, pH-is mniSvnelobidan

gamomdinare, warmoadgens mJava cilas.

albuminis urTierTqmedeba sulemasTan sqematurad Se-

iZleba ase gamoisaxos:

albumini
COO_

+Hg2+ ——— Hg

uxsnadi albuminis
vercxliswylis marili

COO_ albumini
COO
COO
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Tema II. monosaqaridebi
Temis mizani: monosaqaridebis stereoqimiuri aRnago-

bis, tautomeruli formebisa da ZiriTadi Tvise-

bebis codna, organizmSi maTi metabolituri gar-

daqmnebis gasarkvevad.

gasameorebeli masala: 1. enantiomerebi da diastereo-

merebi; 2. D- da L-stereoqimiuri rigebi; 3. ciklo-

heqsanis konformaciebi; 4. karbonilSemcvel naer-

TebSi nukleofiluri mierTebis AN reaqciebis me-

qanizmi; 5. spirtebis, aldehidebisa da ketonebis

Jangva da aRdgena.

saswavlo amocana # 7. romeli biologiurad aqtiuri

produqtebi SeiZleba miviRoT D-glukozis daJangviT sxva-

dasxva pirobebSi?

amoxsna

saerTo midgoma: D-glukoza warmoadgens heterofunq-

cionalur naerTs, romelic erTdroulad Seicavs hidroq-

silisa da aldehidis funqcionalur jgufs. orive jgufs

(gansakuTrebiT aldehidis) unari aqvs daiJangos, ris Se-

degadac xdeba maTi gardaqmna karboqsilis jgufad.

stadia 1. neitralur an sust mJava areSi daJangvis

dros D-glukoza ar iSleba. mJangavad gamoiyeneba bromis

wyalxsnari, romelic susti mJangavia (pH 6,0). am SemTxve-
vaSi mJangav Tvisebebs amJRavnebs mJava _ HOBr:

Br2 + H2O HBr + HOBr
reaqcia SeiZleba warmodgenil iqnes, rogorc alde-

hiduri jgufis SerCeviTi daJangva karboqsilur jgufSi.

am dros hidroqsilis jgufebi ucvleli rCeba.

amis gamo, amidebis reaqciebis umetesoba da, maT Soris,

hidrolizic, mimdinareobs katalizatoris

Tanaobisas. amiduri bmis hidrolizur gaxleCas

xels uwyobs mJava katalizatori. procesi

mimdinereobs nukleofiluri Canacvlebis

meqanizmis mixedviT.

stadia 1. cocxal organizmSi hidrolizis procesis

katalizators warmoadgens fermenti proteaza. labora-

toriaSi cilis hidrolizi xorcieldeba duRiliT gan-

zavebul mineralur mJavebTan (HCl, H2SO4).

cilis molekulebSi peptiduri bmis hidrolizi SeiZ-

leba warmovidginoT Semdegi saxiT:

C
NO2

..

O
.

+


    OH
     |
~ C — NH2~
     |
     OH



    OH
     |
~ C     + H2N
     |
     OH

+


-H+
~ C      +  H2N ~

OH

O



~ C — NH~
     ||
     O

~ C — NH~
     |
     OH

H+


HOH
..
..

    O
     |
~ C — NH~
     |
     OH

..

H H+



peptiduri
jgufi katalizatori

+

daskvna: cilebis hidrolizuri gaxleCis reaqcia mim-

dinareobs nukleofiluri Canacvlebis reaqciiT;

am procesSi gamoiyeneba mJava katalizatori.
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stadia 3. arsebobs D-glukozis daJangvis kidev erTi

SemTxveva, rodesac aldehiduri jgufi ucvleli rCeba,

pirveladi spirtuli jgufi ki iJangeba. am dros warmoiqm-

neba D-glukuronis mJava.
am procesis ganxorcieleba D-glukozis pirdapiri

daJangviT SeuZlebelia. amitom, D-glukozis aldehiduri

jgufis dacvis mizniT, jer axdenen mis gadayvanas gluko-

zidurSi, xolo Semdgom Jangaven pirvelad spirtul jgufs.

ganvixiloT es procesi sqematurad:

~ OH

CH2OH

O

HOH
HO

H

H OH


ROH; H+


HOBr~ OR

CH2OH

O

HOH
HO

H

H OH

 ~ OR

COOH

O

HOH
HO

H

H OH

~ OH

COOH

O

HOH
HO

H

H


+H2O; H+

ROH

D-glukuronis mJava

H H

H H

OH

D-glukuronis mJavas biologiuri roli sakmaod mniSvne-

lovania. kerZod, mravali toqsikuri nivTiereba organiz-

midan SardTan erTad gamoiyofa glukuronidebis saxiT.

daskvna: D-glukozis daJangviT (Sesabamis pirobebSi) SeiZ-

leba miviRoT: D-glukonis, D-glukaris da D-glu-

kuronis mJava.

medicinaSi gamoiyeneba glukozis mJavas kalciumis

marili _ kalciumis glukonati.

stadia 2. Zlier mJava areSi iJangeba D-glukozis mole-

kulaSi arsebuli ara marto aldehidis, aramed spirtuli

jgufic. am SemTxvevaSi warmoiqmneba orfuZiani D-glu-
karis mJava. aRsaniSnavia, rom mJangavad gamoiyeneba gan-
zavebuli azotmJava.

H O

C

H

H

H

HOH

OH

OH

OH

CH2OH

HO O

C

H

H

H

HOH

OH

OH

OH

CH2OH


Br2; H2O

D-glukoza D-glukozis mJava

H O

C

H

H

H

HOH

OH

OH

OH

CH2OH


HNO3

D-glukoza glukaris mJava

HO O

C

H

H

H

HOH

OH

OH

OH

HO O

C
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vinaidan azotis atomi amJRavnebs met fuZe Tvisebebs

(protonisadmi ltolvas), vidre Jangbadi, uracilis mo-

lekulaSi SesaZlebelia Jangbadis atomebidan erTi an

ori protonis gadanacvleba Sesabamisi azotis atomebi-

saken. am dros warmoiqmneba sxvadasxva tautomerebi, anu

wonasworobis mdgomareobaSi myofi izomerebi. tautome-

rebis saxelwodebaSi aisaxeba azotis atomis mdgomareoba,

kerZod aminuri (_N<) _ laqtamur formaSi da iminuri

(_N=) _ laqtimur formaSi.



N:

N..

O

OH —H

H





pirolis azotis atomis
p-atomur orbitalze ga-
unawilebeli eleqtro-
nebis wyvili

laqtimuri forma

O

N
|
H

.. O

:N
H



laqtamuri
forma

tautomeruli wonasworobis dros aRiniSneba laqti-

muri formis SedarebiT meti stabiluroba. miuxedavad imisa,

rom uracilis laqtamur formaSi myof piramidinis ciklSi

ar aris daculi SeuRlebuli sistemebisaTvis damaxasia-

Tebeli erTmagi da ormagi bmebis Tanmimdevroba, es hetero-

cikli mainc inarCunebs aromatulobas.

es Tviseba aixsneba Semdegi garemoebiT: ciklis yvela

atomi imyofeba sp2-hibridizaciis mdgomareobaSi, cikls

aqvs brtyeli aRnagoba da Seicavs ganzogadebul -eleqt-

ronebis seqstets (TiTo p-eleqtrons ori naxSirbadis ato-

misagan, romlebic dakavSirebulia ormagi bmiT da  eleqtro-

nebis or gaunawilebel wyvils azotis atomebisgan).

Tema II. nukleinis mJavebi
Temis mizani: nukleinis mJavebisa da maTi monomeruli

erTeulebis _ nukleotidebis aRnagobisa da qimi-

uri Tvisebebis ganxilva, nukleinis mJavebis mikro-

molekulebis struqturul organizaciasa da nuk-

leotidebis moqmedebaSi garkvevis mizniT.

gasameorebeli masala: 1. ciklo-,  oqso- da laqtimlaq-

tamuri tautomeria; 2. N-glikozidebis aRnagoba

da Tvisebebi; 3. rTuli eTerebis aRnagoba da Tvi-

sebebi; 4. wyalbaduri bma.

saswavlo amocana # 8. rogori tautomeruli formebia

SesaZlebeli uracilisTvis da romeli maTgani monawile-

obs nukleozid-uridinis warmoqmnaSi? dawereT uridinis

aRnagoba.

amoxsna

saerTo midgoma. uracili warmoadgens piramidinis di-

hidroqsiwarmoebuls, romelic miekuTvneba nukleinur fuZe-

ebs da Sedis nukleinis mJavebis SemadgenlobaSi. hidroqsi-

pirimidinebs gaaCnia tautomeruli gardaqmnisa da laqti-

muri da laqtamuri formiT erTdroulad arsebobis unari.

stadia 1. davweroT uracilis struqturuli formula.

pirimidinuli birTvi ganvalagoT ise, rogorc miRebulia

nukleinis mJavebis qimiaSi (atomi N-3 marjvniv); hetero-

ciklis sxva atomebic davnomroT miRebuli wesiT:

N:

N..

OH

1
2
3

4
5

6
OH



2,4-dihidroqsil-
pirimidini (uracili)

piridinis azotis atomis sp2-atomur
orbitalze gaunawilebeli eleqtro-

nebis wyvili
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5. biologiurad aqtiuri bunebrivi naerTebi
(bioregulatorebi)

Tema I. izoprenoidebi
Temis mizani: dabalmolekuluri bioregulatorebisa

da steroidebis aRnagobisa da stereoizomeriis

ganxilva.

gasameorebeli masala: 1. cikloheqsanis konformaciebi,

cikloheqsanis rgolebis Serwymis cis-, trans-izo-

meria; 2. naxSirbadis qiraluri atomi, qiraluri

molekulebi; 3. hidroqsilis, karbonilis jgufebis

qimiuri Tvisebebi; 4. monosaqaridebis tautomeria.

dezoqsisaqaridebisa da uronis mJavebis aRnagoba;

5. O-glikozidebis aRnagoba da Tvisebebi.

saswavlo amocana # 9. daamtkiceT Semdegi izoprenoi-
debis _ limonenis, qafuris, retinolis, skvalenisa da

qolesterinis biogenetikuri kavSiri.

amoxsna

saerTo midgoma: terpenebi da steroidebi msgavsia nax-

Sirbadovani ConCxis aRnagobiT, kerZod, naxSirbadovani

ConCxi agebulia naxSirwyalbad izoprenis _ C5H8 narCene-

bisgan.

H2C

C

CH

CH3

CH2
1

2

3

4

1

2
3

4

izopreni (2-meTilbutadien-1,3)

karboniluri jgufebis naxSirbadis atomebi

Tavis p-eleqtronebs SeuRlebaSi ar iZle-

vian, radgan p-bmis eleqtronuli Rrubeli

gadaweulia ufro maRali eleqtrouaryo-

fiTobis mqone Jangbadis atomebisaken.

stadia 2. uridini warmoadgens pirimidinis rigis nuk-

leozids _ N-glikozids. uridini naxSirwylis kompo-

nentis saxiT Seicavs D-ribozas, aglikonis rolSi war-

modgenilia uracili. nukleozidebis SemadgenlobaSi Se-

mavali D-riboza (aseve D-dezoqsiriboza) warmodgenilia

furanomur formaSi anomeruli naxSirbadis atomis -
konfiguraciiT.





:NH

N
|
H

..

C

C

O

O

HOH2C
O

OH

H H

OH

O

O

NH

N

H H

uracili

-n-glikoziduri bma

D-ribofu-
ranoza

uridini

daskvna: uracili tautomeriis xarjze arsebobs laq-

timuri da laqtamuri formebiT; laqtamuri forma

Warbobs meti stabilurobis gamo. nukleozid-uri-

dinis SemadgenlobaSi Semavali uracili ZiriTa-

dad warmodgenilia laqtamuri formiT.
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qafuris molekulaSi zogierTi bma ar aris damyare-

buli izoprenuli wesiT (`Tavi~ `kudTan~).

stadia 3. retinoli (vitamini A1) miekuTvneba diter-

penebs. is Seicavs 4 izoprenul fragments, dakavSirebuls

izoprenuli wesiT (`Tavi~ `kudTan~).

limoneni

`kudi~

`Tavi~ 

O



qafuri`kudi~

`Tavi~

retinoli

CH2 — OH

stadia 4. skvaleni _ acikluri triterpenia, romelic

Seicavs 6 izoprenul narCens, dakavSirebuls ̀ Tavi~ ̀ kud-

Tan~; molekulis Sua nawilSi arsebobs bma _ ̀ kudi~ ̀ kud-

Tan~, romelic molekulas or erTnair nawilad yofs.

skvaleni

`kudi~

`kudi~

skvaleni pirvelad zvigenis RviZlidan gamoyves. is

warmoadgens damakavSirebel rgols terpenebsa da ste-

roidebs Soris, radgan swored skvalenis gavliT xorci-

eldeba steroidebis biosinTezi. skvalenisa da qoles-

terinis struqturebis Sedarebisas naTlad Cans maTi

msgavseba, miuxedavad imisa, rom biosinTezis procesSi qo-

terpenebis molekulebSi izoprenuli fragmentebi dakav-

Sirebulia garkveuli wesiT, romlis mixedviT _ izoprenis

erTi molekulis pirveli naxSirbadatomi (̀ Tavi~) ukavSir-

deba meore molekulis meoTxe naxSirbadatoms (`kudi~).

1

4

1

4 

`kudi~

`Tavi~

`kudi~

`Tavi~

acikluri monoterpeni

`Tavi~

stadia 1. limoneni _ monocikluri terpeni, Seicavs

or izoprenul rgols, romlebic dakavSirebulia zemoT

ganxiluli wesiT _ ̀ Tavi~ ̀ kudTan~. monocikluri terpeni

biogenetikurad dakavSirebulia aciklur terpenebTan.


`kudi~

`Tavi~

acikluri monoterpeni


ciklizacia

limoneni

`kudi~

`Tavi~

stadia 2. qafuri bicikluri terpenia, Seicavs keto-

nur jgufs. ori izoprenuli rgoli SeerTebulia _ ̀ Tavi~

`kudTan~.

bicikluri terpenebi biogenetikurad enaTesavebian

monociklur terpenebs (limonenis formulaSi isris mi-

marTuleba gviCvenebs monocikluri terpenidan bicikluri

warmoqmnis gzas).
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li saSualeba. rezerpinis molekulaSi romeli fuZe-

centri gansazRvravs mJavebTan marilebis warmoqmnas?

amoxsna

saerTo midgoma: alkaloidebi amJRavneben fuZe Tvi-

sebebs. mcenare alkaloidebs Seicavs organuli mJavebis

marilebis saxiT. medicinaSi, umetesad gamoiyeneba maTi

marilebi, Zlier mineralur mJavebTan. alkaloidebis ga-

moyeneba medicinaSi marilebis saxiT ganpirobebulia ma-

Ti kargi xsnadobiT wyalSi, fiziologiur gamxsnelebSi,

sisxlis plazmaSi, maSin, roca Tavisufali fuZeebi, ro-

gorc wesi, wyalSi ar ixsneba.

alkaloidebis fuZe Tvisebebi ganpirobebulia maT

SemadgenlobaSi azotis erTi an ramdenime atomiT, romle-

bic umetesad warmodgenilia najer an aromatul hetero-

ciklur sistemaSi. azotis atomis fuZianobas gansazRv-

ravs gaunawilebeli eleqtronuli wyvili, romlis xarjze,

mJavebTan urTierTqmedebisas, warmoiqmneba marilebi.

(X = Cl–, Br
_
, SO4H

– da sxva)

stadia 1. rezerpinis molekulaSi arsebobs azotis

ori atomi, romlebic SeiZleba CaiTvalos potencialur

fuZe-centrad. azotis erTi aseTi atomi moTavsebulia

pirolis rgolSi _ B, romelic A rgolTan erTad war-

moqmnis indolis fragments molekulaSi. azotis meore

atomi Sedis qinolizidinur sistemaSi (C da D rgolebi),

romelic warmodgenilia ori piperidinis rgoliT. C da
D rgolebs aqvs azotis saerTo atomi.

N: + H+X– N — H
+[ ]-

lesterinis molekulaSi xdeba izoprenuli rgolebis

transportireba, kerZod, 4 da 8 mdgomareobidan mocile-

bulia CH3-jgufebi, xolo C– 14-dan CH3 gadanacvlebulia

C–13-ken.

HO

B

C13 D

A 8
14

qolesteriniskvaleni

daskvna: limonenis, qafuris, retinolis, skvalenisa

da qolesterinis biogenetikuri kavSiri damyare-

bulia Semdegze _ TiToeuli maTganis struqtura

Seicavs izoprenoidul fragmentebs, romlebic dakav-

Sirebulia ZiriTadad izoprenoiduli wesiT ̀ Tavi~

`kudTan~.

Tema II. alkaloidebi
Temis mizani: alkaloidebis bunebis mqone samkurnalo

preparatebSi garkvevis mizniT _ alkoloidebis

aRnagoba da ZiriTadi qimiuri Tvisebebis ganxilva.

gasameorebeli masala: 1. azotSemcveli heterocik-

luri naerTebis (piroli, indoli, piridini, qino-

lini, izoqinolini) aRnagoba da qimiuri Tvisebebi;

2. hidroqsilis- da amin-funqcionaluri jgufebis

ZiriTadi qimiuri Tvisebebi.

saswavlo amocana # 10. alkaloidi rezerpini medi-

cinaSi gamoiyeneba rogorc sisxlZarRvTa gamafarToebe-



177176

daskvna; rezerpinis molekulaSi ZiriTad fuZe-centrs

warmoadgens qinolizidinis fragmentis (rgolebi

C da D) azotis atomi, romlis xarjze SesaZlebe-

lia rezerpinis urTierTqmedeba Zlier mineralur

mJavebTan.

mesameuli
alifaturi amini

B C

D

E

N





qinolizidinis
fragmenti

|
C

N

CC



:
SevadaroT erTmaneTs am ori azotis atomis fuZe

Tvisebebi:

rezerpini

H3CO

A B
N
..

H

C
N:
D

E
O
|
CH3CO

H3COOC

O
OCH3

OCH3

OCH3

N
..

H
:NH2

qinolizi-
dinis
frag-
menti

indolis fragmenti

stadia 2. piroluri B rgolis azotis atomis eleqtro-

nuli wyvili SeuRldeba A da B rgolebis bmebis -eleqt-

ronebTan. am dros warmoiqmneba indo-

lis fragmentis aromatuli deceti.

eleqtronuli wyvilis delokali-

zebis gamo, piroluri azotis mier

protonis mierTebis unari mkveTrad

ecema, e.i. mcirdeba misi fuZe Tvisebebi.

stadia 3. qinolizidinis fragmenti principSi warmoad-

gens mesameul alifatur amins da gaaCnia Zlieri fuZe

Tvisebebi. ganawilebuli eleqtronebis wyvili lokali-

zebulia azotis atomze. garda amisa masze izrdeba eleqt-

ronuli simkvrive alkilis radikalebis +I efeqtis gamo.
am SemTxvevaSi alkilis radikalebis rgolSi gamodis C
da D rgolebis naxSirwyalbadovani nawili.

H3CO
indolis
fragmenti



A B
N
..

H

C
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ra udevs safuZvlad bioqimiur procesebs?

bioqimiur procesebs safuZvlad udevs qimiuri gar-

daqmnebi, nawilobriv, Jangva-aRdgenis reaqciebi.

ra warmoadgens energiis ZiriTad wyaros?

biologiuri Jangvis reaqciebi warmoadgens ener-

giis ZiriTad wyaros, romelic mimarTulia Sinagan

biologiur cvlilebebze.

raSi mdgomareobs biologiuri Jangvis dros mimdinare re-

aqciebis arsi?

biologiuri Jangvis dros mimdinare reaqciebis

arsi mdgomareobs sakvebis komponentebis ̀ wvaSi~, ma-

galiTad, Saqrebisa da lipidebis, rac warmoqmnis

energias, romelic SemdgomSi gamoiyeneba iseTi mniSv-

nelovani procesebis cxovelmyofelobisaTvis, ro-

goricaa zrda, gamravleba, homeostazis SenarCuneba,

kunTebis muSaoba da siTbos gamoyofa. am gardaqm-

nebSi Sedis Jangbadis SeboWvac.

ra aris sunTqva da romeli naerTia energiis universaluri

gadamtani?

sunTqva aris bioqimiuri procesi, romlis Sedegad

molekuluri Jangbadi aRdgeba wylamde. metaboliz-

mis dros energia inaxeba adenozintrifosfatSi, en-

ergiiT mdidar naerTSi, romelic cnobilia, rogorc

energiis universaluri gadamtani.

organul naerTTa klasifikacia

rogor SeiZleba davyoT organuli nivTierebebi klasifikaciis

mixedviT?

dReisTvis cnobilia ramdenime milioni organuli

naerTi, romelTa klasifikacias axdenen naxSirbadu-

li jaWvis an molekulaSi arsebuli funqciuri jgu-

kiTxvebi da pasuxebi bioorganul qimiaSi

Sesavali

ras Seiswavlis bioorganuli qimia?

bioorganuli qimia Seiswavlis cocxali orga-

nizmis mniSvnelovani komponentebis (pirvel rigSi,

biopolimerebisa da dabalmolekuluri bioregula-

torebis) aRnagobasa da biologiur funqciebs.

ra warmoadgens cocxali organizmis struqturul safuZvels

da romeli nivTierebebi miekuTvneba maT?

biopolimerebi maRalmolekuluri bunebrivi na-

erTebia, romlebic warmoadgens cocxali organizmis

struqturul safuZvels. maT miekuTvneba peptidebi,

cilebi, naxSirwylebi, lipidebi da nukleinmJavebi.

TviT lipidebi ar warmoadgens maRalmolekulur

naerTebs, magram organizmSi isini, Cveulebriv, dakav-

Sirebulia sxva polimerebTan, ris gamoc maT, ro-

gorc wesi, am ukanasknelT mivakuTvnebT.

ras aregulirebs bioregulatorebi organizmSi da romeli

naerTebi miekuTvneba maT?

bioregulatorebi naerTebia, romlebic areguli-

rebs nivTierebaTa cvlas organizmSi. aseTi naerTebia

vitaminebi, hormonebi da mravali sxva sinTezuri,

biologiurad aqtiuri nivTiereba (maT Soris, samkur-

nalo preparatebi).

cocxal organizmSi nebismieri procesis warmarTvisaTvis ra

aris aucilebeli?

cocxal organizmSi mimdinare nebismieri proce-

sis warmarTvisaTvis aucilebelia energia, romel-

sac ujredis SigniT mimdinare qimiuri reaqciis Sedegad

vRebulobT.
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Camnacvleblebi iyofa or jgufad: 1. naxSirwyal-

baduri radikalebi da aranaxSirwyalbaduri jgu-

febi; 2. maxasiaTebeli jgufi, romelTa miTiTeba xdeba

an TavsarTSi, an daboloebaSi.

organuli molekulebis sivrciTi aRnagoba

ras Seiswavlis stereoqimia?

stereoqimia Seiswavlis organul naerTTa moleku-

lebis samganzomilebian struqturebs, anu maT sivr-

ciT aRnagobas, rac dakavSirebulia am naerTis ara

marto fizikur-qimiur TvisebebTan, aramed maTi bio-

logiuri aqtivobis gamovlinebasTanac.

konfiguracia da konformacia

ras warmoadgens konfiguracia?

konfiguracia molekulaSi atomTa gansazRvruli

sivrciTi ganlagebaa.

ras uwodeben brunvis kuTxes?

najer naxSirwyalbadebSi xdeba s-bmis garSemo
brunva. brunvis kuTxes uwodeben torsiul kuTxes.

am kuTxis sididis mixedviT molekulam SeiZleba

miiRos gansxvavebuli geometriuli formebi, anu kon-

formacia.

raSi mdgomareobs konformaciis arsi?

konformacia atomTa sivrciTi ganlagebaa gansazRv-

ruli konfiguraciis molekulaSi, rac ganpirobebu-

lia erTi an ramdenime martivi sigma bmis garSemo

brunviT.

febis mixedviT. pirveli kriteriumiT arCeven sam

ZiriTad jgufs: 1. acikluri, anu alifaturi naer-

Tebi _ najeri, ujeri naxSirwyalbadebi da maTi

nawarmebi. 2. karbocikluri naerTebi, romlebSic, Tavis

mxriv, ganasxvaveben: a) aliciklur naerTebs _ nax-

Sirbadatomisa da b) ormagi bmis gansxvavebuli ri-

cxvis Semcvel sxvadasxva ciklur naxSirwyalbadebsa

da nawarmebs (sami ormagbmiani, eqvswevriani cikle-

bis garda); 3. heterocikluri naerTebi da maTi nawar-

mebi.

rogor gesimT monofunqciuri, polifunqciuri da heterofunq-

ciuri naerTebi?

naerTebs, romlis SemadgenlobaSi mxolod erTi

funqciuri jgufia, monofunqciurs uwodeben. ramde-

nime erTnairi funqciuri jgufis Semcveli naerTi

polifunqciuria, xolo sxvadasxva funqciuri jgu-

fis Semcveli naerTi _ heterofunqciuri.

ris mixedviT arCeven naerTTa klasebs?

naerTTa klasebs arCeven funqciuri jgufebis bu-

nebis mixedviT.

organul naerTTa nomenklatura

ra aris nomenklatura da ras aniWebs is naerTs?

nomenklatura wesebis sistemaa, romelic TiToe-

ul naerTs calsaxad aniWebs saxelwodebas.

ras gamoxatavs saxelwodeba nomenklatura?

es saxelwodeba gamoxatavs: a) naerTis bunebriv

wyaros, b) naerTis gansakuTrebul Tvisebas, g) naer-

Tis miRebis meTods, d) naerTis gamoyenebis sferos.

ramden jgufad iyofa Camnacvleblebi? moiyvaneT magaliTi.
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rogor gesmiT kuTxuri anu baieris daZabuloba?

daZabulobas, romelic gamowveulia ciklSi nax-

Sirbadatomebs Soris valenturi kuTxeebis norma-

luri mniSvnelobidan (109,50 C) gadaxriT, ewodeba
kuTxuri, anu baieris daZabuloba.

ratom ar SeiZleba iyos brtyeli cikloheqsanis eqvswevriani

cikli?

cikloheqsanis eqvswevriani cikli ar SeiZleba iyos

brtyeli, radganac masSi gvxvdeba Zlieri kuTxuri

da torsiuli daZabuloba.

ratom aris Tavisufali savarZlisebri da abazanisebri

konformaciebi kuTxuri daZabulobisagan?

savarZlisebri da abazanisebri konformaciebi Ta-

visufalia kuTxuri daZabulobisagan, radgan maTSi

valenturi kuTxeebi 109,50 C-is tolia.

axseniT, ratom gaaCnia minimaluri energia savarZlisebr

konformacias, sxva konformaciebTan SedarebiT?

kuTxuri da torsiuli daZabulobis arsebobiT

aixsneba is faqti, rom savarZlisebr konformacias,

yvela sxva konformaciasTan SedarebiT, minimaluri

energia gaaCnia.

stereoizomeria

izomeriis rogori formaa stereoizomeria?

stereoizomeria izomeriis formaa, romlis dro-

sac nivTierebaTa molekulebs gaaCnia atomTa qimi-

uri bmis erTnairi mimdevroba, magram am atomTa gansx-

vavebuli urTierTmdebareoba sivrceSi. igi SeiZleba

iyos ori saxis: optikuri da geometriuli.

pirobiTad, romeli gradusia miCneuli minimalur torsiul

kuTxed, romlidanac iwyeba aTvla?

pirobiTad, minimalur torsiul kuTxed, romli-

danac iwyeba aTvla, miCneulia 60 gradusi.

romel konformaciebs uwodeben gadafarebuls, acdenils da da-

muxruWebuls?

konformaciebs, romlebSic Camnacvleblebi yvelaze

axlos imyofeba erTmaneTTan, gadafaruli ewodeba. kon-

formaciebs, romlebSic Camnacvleblebi yvelaze ufro

daSorebulia erTmaneTisagan sivrceSi, ewodeba damux-

ruWebuli. konformaciebs, romlebSic Camnacvleblebs

Soris kuTxe aris 60 gradusi, ewodeba acdenili.

rogor gesmiT torsiuli kuTxe, anu pitceris daZabuloba?

aciklur naerTebSi gvxvdeba daZabulobis ori tipi

_ torsiuli da van-der-vaalsuri. roca bmebi erTma-

neTs pirispir xvdeba, maT Soris adgili aqvs eleqt-

ronul ganzidvas, molekulaSi iqmneba daZabuloba,

romelic torsiuli, anu pitceris daZabulobis sa-

xelwodebiTaa cnobili.

rogor daZabulobas uwodeben van-der-vaalsurs?

daZabuloba, romelic warmoiqmneba CamnacvlebelTa

ganlagebiT manZilze, romelic daaxloebiT tolia

maTi van-der-vaalsuri radiusebisa, ewodeba van-der-

vaalsuri daZabuloba.

ras uwodeben konformerebs?

energetikulad yvelaze xelsayrel konformaci-

ebs konformerebs uwodeben.

ciklur naerTebSi Tu gvxvdeba daZabulobis kidev erTi tipi

da riT aris igi gamowveuli?

ciklur naerTebSi gvxvdeba daZabulobis kidev erTi

tipi, romlis specifikuroba gamowveulia Caketili

jaWvis, anu ciklis arsebobiT.
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ramdeni saxis stereoizomerebs icnobT? ganmarteT isini.

stereoizomerebs yofen enantiomerebad da diaste-

reomerebad. enantiomerebi iseTi stereoizomerebia,

romelTa molekulebi ise Seesabameba erTmaneTs, ro-

gorc sagani da masTan SeuTavsebadi misi sarkuli

gamosaxuleba. stereoizomerebs, romelTa molekule-

bi ar Seesabameba erTmaneTs, rogorc sagani da misi

sarkuli gamosaxuleba, da aqvs gansxvavebuli fizi-

kuri da qimiuri Tvisebebi, diastereomerebs uwo-

deben.

ris unari gaaCnia enantiomerebs?

enantiomerebs gaaCnia sinaTlis polarizaciis sibr-

tyis brunvis unari, e.i. optikuri aqtivoba. aqedan war-

moiSva maTi meore saxelwodeba _ optikuri izomerebi.

rogor gesmiT optikuri antipodi?

enantiomerebi erTnairi kuTxiT, magram gansxvave-

buli mimarTulebiT abrunebs sinaTlis polariza-

ciis sibrtyes: erTi marcxniv mbrunavia, xolo meore

_ marjvniv mbrunavi. amitom maT optikur antipodeb-

sac uwodeben. marjvniv mbrunavs aRniSnaven (+)-iT,

xolo marcxniT mbrunavs _ (-)-iT.

ras ewodeba racemati?

enantiomerebis Tanabari raodenobis narevs racema-

ti ewodeba.

rodis gaxda SesaZlebeli absoluturi konfiguraciis gansa-

zRvra da romeli nivTiereba iqna miRebuli konfiguraciis

standartad?

absoluturi konfiguraciis, e.i. qiralur centr-

Tan arsebuli Canacvlebis sivrciTi ganlagebis gan-

sazRvra SesaZlebeli gaxda mxolod rentgenostruq-

turuli analizis gamoyenebiT. pirveli naerTi, rom-

rogor Tvisebas uwodeben qiralurs?

arsebobs molekulebi, romlebsac ar gaaCnia si-

metriis sibrtye (warmosaxviTi sibrtye, romelic ga-

dis molekulaze da yofs mas or tol nawilad).

aseTi organuli molekulebi SeuTavsebulia Tavis

sarkul gamosaxulebasTan. am Tvisebas ewodeba qira-

loba, xolo TviT molekulas _ qiraluri.

ras aRniSnavs termini `qiraloba~?

termini @`qiraloba~ aRniSnavs, rom nebismieri ori

sagani (molekula) erTmaneTis mimarT iseT mdgoma-

reobaSi, rogorc marjvena da marcxena xeli, e.i.

isini erTmaneTis sarkuli gamosaxulebaa, romelTa

SeTavseba sivrceSi ar xdeba.

riT aris ganpirobebuli molekulis qiraloba?

molekulis qiraloba ganpirobebulia masSi qira-

lobis centris arsebobiT. am ukanasknelis rols

asrulebs sp3-is hibridizirebul mdgomareobaSi myo-

fi atomi, romelic dakavSirebulia or sxvadasxva

CamnacvlebelTan.

ratom aqvs organuli nivTierebebisaTvis gansakuTrebuli mniSv-

neloba qiralur naxSirbadis atoms da ras uwodeben mas?

organuli naerTebisaTvis gansakuTrebuli mniSv-

neloba aqvs qiralur naxSirbadis atoms, radganac

mas ar gaaCnia simetriis elementebi, xSirad asimet-

riulsac uwodeben da aRiniSneba C (ce) simboloTi.

34. rogor gesmiT aqiraloba?

SeiZleba molekulaSi arsebobdes qiralobis ori

centric ki, magram mas ar gaaCndes simetriis sibrtye,

e.i. iyos aqiraluri.
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merTa konfiguraciis gansazRvris SedarebiT zogadi

meTodi, romelic damyarebulia molekulis sivrci-

Ti modelis uSualo ganxilvaze qiralur atomTan

dakavSirebuli Camnacvleblebis ufrosobis gaTva-

liswinebiT. amitom stereoqimiur nomenklaturaSi

D, L sistema sul ufro xSirad icvleba R, S sistemiT.
ra kriteriumiT gansazRvraven Camnacvleblis ufrosobas?

Camnacvleblis ufrosobas Semdegi kriteriumiT

gansazRvraven: 1. ori Camnacvleblidan isaa ufrosi,

romelic Seicavs qiralur centrTan uSualod dakav-

Sirebul elementis atoms, ufro maRali atomuri

nomriT: J>Br>Cl>SH>F>OH>NH2>CH3>H;

2. Tu uSualod qiralur centrTan bmuli ori an

meti atomi erTnairia, maSin Camnacvleblis ufro-

soba ganisazRvreba ukve maTTan dakavSirebuli atom-

Ta atomuri nomriT:

CH2SH>CH2OH>CH2NH2>CH2CH3CH2CH2SH
CH2CH2OHCH2CH2NH2CH2CH2CH3CH2CH3

 3. Tu meore Sris atomebi erTnairia, magram aseT

atomTa ricxvi gansazRvrulia, maSin is jgufia uf-

rosi, romelic Seicavs met Camnacvlebels ufro

maRali atomuri nomriT: CHCl2>CH2Cl;
4. rodesac uSualod qiralur centrTan mdgari

atomebi jeradi bmebiT ukavSirdeba sxva atomebs, maSin

am ukanasknelTa ricxvi orkecdeba an samkecdeba:

COOH>CN>COH>CH2OH.
ra SemTxvevaSi aRniSnaven R da S asoebiT qimiuri centris
konfiguracias?

Tu Camnacvlebeli damkvirveblisaken mobrunebul

tetraedris fuZeze ufrosobis Semcirebis mixedviT

ganlagdeba saaTis isris moZraobis mimarTulebiT,

lisTvisac 1951 wels gansazRvrul iqna absoluturi

konfiguracia, iyo (+) _ RvinomJava. konfiguraciis

standartad miRebul iqna glicerinis aldehidi, rom-

lis marcxniv da marjvniv mbrunav enantiomerebs

miaweres  gansazRvruli konfiguracia da aRniSnes

rogorc D-(+) da L-(-) glicerinis aldehidi.

D-(+)_glicerinis aldehidi L-(-)_glicerinis aldehidi

zustad ras niSnavs L da D sistemebi?
D stereoqimiur rigs miekuTvneba D_glicerinis

aldehidis monaTesave naerTebi qiraluri centris

iseTi konfiguraciiT, roca funqciuri jgufebi (_OH,

_NH2, _Hal) ganlagebulia vertikaluri xazis marjvniv,

L rigSi ki _ marcxniv.
D, L sistema ra SemTxvevaSi qmnis uxerxulobas?

miuxedavad imisa, rom D, L sistema xSirad gamoiye-
neba, gansakuTrebiT aminmJavebisa da naxSirwylebis

qimiaSi, igi garkveul uxerxulobas qmnis iseTi naer-

Tebis ganxilvisas, romelTac ar gaaCniaT struq-

turuli msgavseba glicerinis aldehidTan.

raSi mdgomareobs optikur izomerTa konfiguraciis gansa-

zRvris SedarebiT zogadi meTodi da, aqedan gamomdinare,

romeli sistemiT Secvales D,L sistema?
mecnierebis mier SemoTavazebul iqna optikur izo-

CHO

H OH

CH2OH

CHO

HO H

CH2OH
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risTvisaa damaxasiaTebeli diastereomerebi? ra gaaCniaT maT

da ratom aris gamoricxuli enantiomerebis arseboba?

(pi) diastereomerebs gaaCnia atomTa Soris bmebis
erTnairi Tanmimdevroba, magram CamnacvlebelTa gans-

xvavebuli sivrciTi ganlageba, ris gamoc isini ste-

reoizomerebia. meore mxriv, maT molekulebs gaaCnia

simetriis sibrtye da amitom  (pi) diastereome-
rebisaTvis gamoricxulia enantiomerebis arseboba.

gamosaxeT  Z  da E izomeri. axseniT, ratom arian Z da E
izomerebi?

roca ormagi bmebiT erTmaneTTan dakavSirebul

naxSirbadatomebTan sxvadasxva atomi da atomTa jgu-

fia Canacvlebuli, iyeneben aRniSvnas E, Z -sistemas.
(pi) diastereomerebi, romlebSic ufrosi Camnacv-

leblebi (ukavSirdeba ormagi bmis naxSirbadato-

mebs)ormagi bmis sibrtyis erT mxares mdebareobs,

aRiniSneba Z _ simboloTi, sxvadasxva mxares mdeba-

reobis SemTxvevaSi ki E _ simboloTi.

C C
Br Cl

CH3O H

1 2
C C

Br H

CH3O Cl

1 2

Z-izomeri E-izomeri

pirvel naxSirbadatomTan ufrosi Camnacvlebelia

bromi (Br), xolo meoresTan _ qlori (Cl). swored maTi
urTierTmdebareoba gansazRvravs izomeris saxes.

maSin naerTis qiraluri centris konfiguracias aRniS-

naven R asoTi, xolo Tu isini ganlagdebian saaTis

isris sawinaaRmdego mimarTulebiT _ S asoTi.
45. axseniT gadaadgilebebi D glicerinis aldehidSi?

C

COOH

H

OH
CH3

COOH

H

OH
H3C

C

COOH

H

HO CH3

C

L-(+) rZemJava (S-izomeri) D-(-) rZemJava (R-izomeri)

C

COOH

H
HO

CH3

D-glicerinis aldehidSi awarmoeben pirvelad ga-

daadgilebas wyalbadis atomis da pirveladi spir-

tuli jgufis adgilebis SecvliT ise, rom wyalba-

dis atomi moxvdes qvemoT. meore gadaadgilebis dros

ki adgilebs ucvlian pirvelad spirtul da hidroq-

silis jgufebs. Semdeg sazRvraven CamnacvlebelTa

ufrosobas Semcirebis mimarTulebiT. am SemTxvevaSi

igi moxdeba saaTis isris moZraobis mimarTulebiT.

formulSi 2n ras niSnavs n?
2n formulaSi n aris molekulaSi qiraluri cent-

ris raodenoba.

ramdeni wyvili enantiomeri da racemati unda arsebobdes qi-

ralobis ori centris Semcveli naerTebisaTvis?

qiralobis ori centris Semcveli naerTebisaTvis

unda arsebobdes ori wyvili enantiomeri da ori

racemati.
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rogor vlindeba samkurnalo preparatebis moqmedeba da ra

aucilebeli piroba unda hqondes naerTs?

samkurnalo preparatebis moqmedeba vlindeba uj-

redis receptorebTan am preparatebis Semadgenel

komponentTa urTierTqmedebaSi, amasTan, naerTs unda

hqondes iseTi konfiguracia, rac SeiZleba srulad

daukavSirdes receptors.

ras iwvevs konfiguraciis Secvla antipodiT? moiyvaneT magali-

Tebi adrenalinis, izadrinis, retinolis, morfinis da kodeinis

SemTxvevaSi.

konfiguraciis Secvla misi antipodiT, rogorc wesi,

iwvevs farmakologiuri aqtivobis mkveTr daqveiTe-

bas. mag., farmakologiuri aqtivobiT gamoirCeva mxo-

lod D-(-) -adrenalini. misi optikuri antipodis L-
(+)-adrenalinis OH jgufi sivrceSi gansxvavebula-

daa orientirebuli, rac iwvevs farmakologiuri aq-

tivobis Semcirebas. analogiur movlenebs aqvs ad-

gili adrenalinis msgavsi aRnagobis mqone sxva sam-

kurnalo nivTierebis SemTxvevaSi. magaliTad, izad-

rinis marjvnivmbrunavi stereoizomeris bronqoga-

mafarToebeli moqmedeba rvaasjer aRemateba misi

optikuri antipodis aqtivobas. mxedvelobisTvis Zal-

ze didi mniSvneloba aqvs retinols (vitamini A), ro-

melic organizmSi iJangeba II-trans retinalad. es

ukanaskneli fermentis (retinalizomeraza) saSuale-

biT gardaiqmneba II-cis retinalad, romelic ukavSir-

deba Tvalis baduris Cxirebs _ cila opsins da warmoqm-

nis rTul iminonaerTs, sinaTlisadmi mgrZnobiare

pigment rodipsins. am ukanasknelis retinaluri kom-

ponenti sinaTlis qvantis STanTqmiT fitoizome-

rizdeba II-trans retinalad, romelic veRar ukav-

kavSiri organul naerTTa molekulebis
aRnagobasa da maT biologiur aqtivobas Soris

ras uwodeben fermentebs da rogori bunebis arian isini?

cocxal organizmSi mimdinare reaqciaTa biokata-

lizatorebi _ fermentebi, romlebic cilovani

bunebisaa, Sedgeba mxolod L- aminomJavebisagan.
ramdeni enantiomeri erTveba metabolizmSi da ra iwyeba

fermentis zedapirze?

miuxedavad imisa, rom organizmi sakvebad iyenebs

ama Tu im naerTis racematul narevs, metabolizmSi

xSirad mxolod erTi enantiomeri erTveba. fermentu-

li katalizi, romliTac xorcieldeba aRniSnuli pro-

cesi, iwyeba substratis adsorbciiT cilovani mole-

kulis, fermentis zedapirze. am ukanasknelis stereo-

specifikuroba SeiZleba aixsnas masSi e.w. receptoru-

li centrebis arsebobiT, romelTa saSualebiT isini

ierTeben mxolod garkveuli jgufis Semcvel naerTebs.

romeli qimiuri bmiT xorcieldeba substratis mierTeba fer-

mentis centrebze da ra xdeba fermentis CaRrmavebul na-

wilSi?

substratis mierTeba fermentis aRniSnul cent-

rebze xdeba kovalenturi an wyalbaduri bmebis war-

moqmniT, ionuri an polaruli jgufebis urTierTqme-

debisa da fermentis zedapirze arsebul CaRrmave-

bul adgilebSi substratis garkveuli fragmentis

moTavsebis xarjze.

ra unda gaaCndes ferments, enantiomerebi erTmaneTisgan rom

ganasxvavos?

ferments, romelsac gaaCnia receptorebi ramdeni-

me jgufis misaerTeblad, advilad SeuZlia enantio-

merebis erTmaneTisagan garCeva.
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ra iwvevs molekulis stabilurobas?

SeuRleba aris -kavSirebian sistemaSi eleqtronu-

li simkvrivis ganawileba, rac molekulis stabilu-

robas iwvevs.

rogor gesmiT, naerTi heterocikluria?

xuT- da eqvswevriani ujeri heterociklebi, romlebic

heteroatomis saxiT Seicavs Jangbads, azots da gogirds,

akmayofilebs aromatulobis kriteriums.

razea damokidebuli organuli molekulebis ama Tu im gardaqm-

naSi monawileobis unari?

organuli molekulebis ama Tu im gardaqmnaSi mo-

nawileobis unari upirveles yovlisa damokidebulia

maTSi eleqtronuli smkvrivis ganawilebaze.

ra aris induqciuri efeqti?

induqciuri efeqti aris Camnacvleblis eleqtro-

nuli gavlenis gadacema sigma bmebis gaswvriv.

ra aris mezomeruli efeqti, anu SeuRlebis efeqti?

mezomerul efeqts xSirad SeuRlebis efeqtsac

uwodeben, radganac Camnacvleblis gavlenis gada-

cema xorcieldeba  bmebis sistemiT. TviTon Camnacv-
lebeli SeuRlebis sistemis monawilea.

organul naerTTa fuZe-mJavuri Tvisebebi

ras warmoadgens SeuRlebuli fuZe?

neitraluri mJavebis disociaciis Sedegad warmo-

iqmneba anioni, romelic warmoadgens fuZes da iwo-

deba SeuRlebul fuZed.

ramden jgufad iyofa brenstedis mJavebi?

brenstedis mJavebi iyofa oTx ZiriTad jgufad:

OH-mJavebi (karbonmJavebi, fenolebi, spirtebi), SH-mJavebi

Sirdeba opsins da romelic uzrunvelyofs Tvalis

baduris Cxirebis agznebas. xSir SemTxvevaSi mole-

kulis SemadgenlobaSi umniSvnelo cvlilebamac ki

SeiZleba gamoiwvios naerTSi biologiuri aqtivobis

Semcireba. magaliTad, morfini Zlieri narkotikuli

TvisebebiT xasiaTdeba, xolo misi meTileTeri _

kodeini SedarebiT susti narkotikia.

ras aqvs didi mniSvneloba naerTis biologiuri aqtivobis

gamovlinebaze?

naerTis biologiuri aqtivobis gamovlinebaze Zal-

ze didi mniSvneloba aqvs mis sivrciT struqturas.

umniSvnelo cvlilebamac ki SeiZleba gamoiwvios aqti-

vobis daqveiTeba an sruli mospoba.

atomTa urTierTgavlena organul naerTTa
molekulebSi. SeuRlebuli sistemebi

rogor naerTebs uwodeben SeuRlebuls da ramden sistemad

yofen maT?

naerTebs, romlebSic erTmagi da ormagi bmebi ganla-

gebulia monacvleobiT, SeuRlebuli ewodeba. maT yo-

fen Ria da Caketili jaWvebis Semcvel sistemebad.

ratom aqvs SeuRlebul sistemebs yovelTvis energiis mcire

maragi?

SeuRleba energetikulad xelsayrelia, radgan am

procesis Sedegad xdeba  eleqtronuli simkvrivis

delokalizacia da energiis gamoyofa. aqedan gamom-

dinare, SeuRlebul sistemebs yovelTvis energiis

ufro mcire maragi aqvs, vidre sistemas izolirebu-

li jeradi bmebiT. SeuRlebuli sistemis Semcveli

naerTebi Termodinamikurad ufro mdgradia.
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RSH, RSR, ROH, RO, RHNR 2





















a) amoniuri (fuZianobis centri 


 N,N,
\
/

N  _ _ ) _

pirveladi (
2HNR


), meoradi ( HNR2


) da mesamadi

(


NR3
) alifaturi da aromatuli aminebi, azomeTinebi

( RNRCH


 ), nitrilebi (


 NRC ), heterocikluri

azotSemcveli naerTebi;

b) oqsiniuri (fuZianobis centri 







 O,O  __ ) _

spirtebi ( HOR



), martivi eTerebi ( ROR




), aldehidebi

H

O

\
//

CR




_ , ketonebi 




 OC

/R
\R

, mJavaTa funqciuri

nawarmebi 

X

O

\
//

CR




_ , sadac X=OR.NH2

.Hal;

g) sulfoniuri (fuZianobis centri __


S ) _

Tiospirtebi ( HSR



) da TioeTerebi ( RSR




).

ras warmoadgens brenstedis mixedviT mJava?

brenstedis mixedviT mJava protonTa donorebs

warmoadgens.

(Tiolebi), NH-mJavebi (aminebi, amidebi, imidebi) da

CH-mJavebi (naxSirwylebi da misi nawarmebi).

ris mixedviT msjeloben mJavaTa siZliereze?

mJavaTa siZliereze msjeloben Sesabamisi SeuRle-

buli fuZis (anionis) stabilurobis mixedviT. es ukanask-

neli ki ganisazRvreba uaryofiTi muxtis delokaliza-

ciis xarisxiT: 1. atomTa urTierTgavleniT (mJavur

centrSi atomis eleqtrouaryofiTobiTa da polari-

zebadobiT); 2. gamxsnelis gavleniT (solvataciis

efeqti).

razea damokidebuli anionis stabiluroba, anu mJavianoba,

brenstedis im mJavebisaTvis, romlebic Seicavs erTnair ali-

fatur an aromatul radikalebs,?

brenstedis im mJavebisaTvis, romlebic Seicavs erT-

nair alifatur an aromatul radikalebs, anionis

stabiluroba, e.i. mJavuroba, damokidebulia mJavur

centrSi myofi atomis eleqtrouaryofiTobasa da

polarizebadobaze.

ras unda Seicavdes brenstedis fuZeebi kovalenuri bmiT

protoni rom daikavSiros?

brenstedis fuZeebi kovalenturi protonis dasa-

kavSireblad unda Seicavdes an  bmis eleqtronebs

an Tavisufal eleqtronul wyvils.

ra SemTxvevaSi warmoiqmneba aramdgradi  kompleqsi?

protonis Tavisufali s orbitalisa da jeradi

bmebis an SeuRlebuli sistemis  molekuluri orbi-

talis gadafarvis Sedegad warmoiqmneba aramdgradi

 kompleqsi.

ganmarteT luisis fuZe.

luisis fuZe _ atomi, molekula an ionia, romel-

sac kovalenturi bmis warmosaqmnelad gaaCnia sa-

valento eleqtronebis erTi wyvili mainc.
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lebelia Sesabamisi sruli an arasruli produqtis

miReba. eTilenglikols gaaCnia Zalze dabali gayin-

vis temperatura da gamoiyeneba antifrizis dasamza-

deblad. sakmao higroskopulobis gamo mas iyeneben

agreTve beWdviTi saRebavebis warmoebaSi.

daaxasiaTeT glicerini.

triolebis umartivesi warmomadgeneli glicerini

(propantrioli _ 1,2,3) blanti, tkbili gemos mqone,

ufero siTxea. igi Zalze higroskopulia, gaaCnia eTi-

lenglikonis msgavsi Tvisebebi. koncentrirebuli

gogirdmJavas Tanaobisas, glicerinisa da azotmJavas

narevis gacxelebiT miiReba glicerinis trinitrati

_ nitroglicerini, romlis 1%-iani xsnari eTanolSi

gamoiyeneba sisxlZarRvebis gasafarToebel saSua-

lebad mwvave stenokardiuli Setevis dros. fosfor-

mJavas moqmedebisas glicerini warmoqmnis a da b
glicerinofosfatebis narevs, xolo umaRles kar-

bonmJavebTan urTierTqmedebisas ki _ cximebs.

dawereT mravalatomiani spirtebis aRmomCeni reaqcia.

CH2OH

CH2OH
+ Cu(OH)2

—

CH2—O

CH2—O

—
Cu + 2H2O2 —

romeli nivTiereba aRizianebs Tvalisa da sasunTqi gzebis

lorwovan garss?

kaliumis bisulfatisa da glicerinis narevis ga-

cxelebiT warmoiqmneba mkveTri, arasasiamovno sunis

ujeri aldehidi _ akroleini, romelic aRizianebs

Tvalisa da sasunTqi gzebis lorwovan garsebs.

daaxasiaTeT qsiliti da sorbiti.

qsilits Zalze tkbili gemo aqvs da gamoiyeneba

kvebis mrewvelobaSi Saqris Semcvlelad diabetiT

mravalatomiani spirtebi da fenolebi

ra ganapirobebs mravalatomiani spirtebis maRalmJavianobas?

mravalatomiani spirtebi ufro maRali mJaviano-

biT gamoirCeva, vidre erTatomiani spirtebi, rac ga-

mowveulia hidroqsilis jgufis induqciuri efeq-

tiT.

gaixseneT mravalatomiani spirtebis aRmomCeni reaqcia?

spilenZis (II) hidroqsidTan reagirebisas am uka-

nasknels intensiuri lurji Seferiloba aqvs (es

reaqcia mravalatomiani spirtebis aRmomCenia).

romeli nivTiereba warmoiqmneba eTilenglikolis dehidra-

taciiT?

eTilenglikolis dehidrataciisas, pirobebis mi-

xedviT, warmoiqmneba sxvadasxva produqti, romelTa

Soris araa eTilenis oqsidi _ Sigamolekuluri

dehidrataciis savaraudo produqti.

ra SemTxvevaSi miiReba cikluri eTeri dioqsani?

mJavas Tanaobisas eTilenglikolis gaxurebiT xor-

cieldeba molekulaTaSorisi dehidratacia da mi-

iReba cikluri eTeri dioqsani.

daaasiaTeT eTilenglikoli.ù

glikolebis umartivesi warmomadgeneli eTilengli-

koli blanti, tkbili gemos mqone ufero siTxea.

erTatomiani spirtebis msgavsad, igi moqmedebs tute

liTonebTan, mineralur da organul mJavebTan da

halogenwyalbadebTan, ris Sedegadac xdeba Sesaba-

misad glikolatebis, martivi da rTuli eTerebisa

da halogenalkanebis warmoqmna. amasTan, aRniSnuli

reaqciebi mimdinareobs rogorc erTi, ise orive hid-

roqsilis jgufis monawileobiT, ris gamoc SesaZ-
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risi pigvmentia melanini da romeli naerTis polimeria?

kanis, Tvalebisa da Tmis pigmenti melanini indol-

5,6-qinonis polimeria. aRniSnuli naerTi organizmSi

warmoiqmneba aminmJava fenilalaninis metabolizmis

Sedegad.

ras uwodeben pirokateqinis monoeTileTers da ris samkur-

nalod gamoiyeneba?

pirokateqini gvxvdeba mraval mcenareSi. gansakuT-

rebiT gavrcelebulia misi monoeTileTeri _ gvaia-

koli, romelsac xmaroben zeda sasunTqi gzebis ka-

taris mkurnalobis dros gamoyenebuli zogierTi

preparatis misaRebad. pirokateqinidan asinTezeben

agreTve adrenalins.

raSi mdgomareobs rezorcinis upiratesoba pirokateqinTan da

hidroqinonTan SedarebiT?

rezorcini naklebtoqsikuria, vidre pirokateqini

da hidroqinoni. amitom mas iyeneben sadezinfeqciod

da antiseptikuri miznebisaTvis (malamos saxiT kanis

daavadebis dros).

sad gvxvdeba hidroqinoni glukozidis saxiT? rogor vRebulobT

glukozids? sad gamoiyeneba arbuTini da rogori aRmdgenelia?

hidroqinoni mcenareebSi gvxvdeba glukozidis

(glukozisa da piroqinonis kondensaciis produqti)

_ arbuTinis saxiT, romlis hidroliziTac SesaZle-

belia misi miReba. igi Zalze Zlieri aRmdgenelia

da ixmareba fotografiaSi gamamJRavneblad.

daavadebuli avadmyofebisaTvis. analogiuri gamoye-

neba aqvs sorbits.

daaxasiaTeT inozitis stereoizomeri - mioinoziti.

mniSvnelovani eqvswevriani cikluri poliolia

inoziti. igi Seicavs qiralur naxSirbadis atomebs

da SeiZleba arsebobdes ramdenime stereoizomeris

saxiT, romelTagan gansakuTrebul yuradRebas imsa-

xurebs mezoinoziti, anu mioinoziti. igi gvxvdeba ada-

mianisa da cxovelis kunTebsa da mravali organos

SemadgenlobaSi. mioinoziti farTodaa gavrcele-

buli mcenareul samyaroSic. amasTan, igi gvxvdeba

rogorc Tavisufali, ise heqsafosfatis _ fitin-

mJavas saxiT.

ras uwyobs xels kaliumis, kalciumis, magniumis Sereuli marili

fitini?

kaliumis an kalciumis da magniumis Sereuli ma-

rili fitini xels uwyobs sisxlwarmoqmnas da orga-

nizmSi fosforis naklebobiT gamowveuli daavade-

bebis dros aumjobesebs nervuli sistemis moqmedebas.

daaxasiaTeT oratomiani fenolebi.

oratomiani fenolebi wyalSi advilad xsnadi

kristaluri nivTierebebia. qimiuri TvalsazrisiT

isini imeoreben erTatomiani fenolebisaTvis dama-

xasiaTebel mraval reaqcias.

ra aris damaxasiaTebeli difenolebisaTvis?

difenolebisaTvis damaxasiaTebelia specifiuri

reaqciebic. meore hidroqsilis jgufis Seyvana mo-

lekulaSi zrdis mJavianobas. oratomiani fenolebi

Zalze advilad iJangeba da Zlieri aRmdgenlebia.

rogor xdeba orTo- da paraqinonebis warmoqmna?

pirokateqinisa da hidroqinonis daJangviT xdeba,

Sesabamisad, orTo- da paraqinonebis warmoqmna.
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ra warmoqmnis Tirkmelebsa da Sardis buStSi qvebs?

mJaunmJavas zogierTi marili cudad ixsneba wyal-

Si da Tirkmelsa da Sardis buStSi warmoqmnis qvebs.

e.w. oqsalaturi qvebis SemadgenlobaSi Sedis kal-

ciumis oqsalati.

ratom aris ujeri dikarbonmJavebi Sesabamis najer karbonmJa-

vebze ufro Zlieri mJava?

ujeri dikarbonmJavebi Sesabamis najer karbonmJa-

vebTan SedarebiT ufro Zlieri mJavuri TvisebebiT

xasiaTdeba, rac imiTaa gamowveuli, rom karboqsilis

jgufebis urTierTgavlenis gadacema p bmebis gaswvriv
ufro Zlierad xdeba.

daasaxeleT ujeri orfuZiani karbonmJavas umartivesi warmo-

madgeneli. aRniSneT, ramdeni  diastereomeris saxiT arsebobs
da maT Soris romeli ufro Zlieri mJavaa. aqve aRniSneT, ras

ganapirobebs ormagi bmis arseboba. moiyvaneT magaliTebi.

ujeri orfuZiani karbonmJavebis umartivesi warmo-

madgenelia buTendinmJava, romelic ori  diasti-
merebis _ maleinmJavebis (Z-izomeri) da fumarmJavas
(E-izomeri) saxiT arsebobs. maleinmJava ufro Zlieri

mJavaa, vidre fumarmJava. orive maTgani karboqsilis

jgufis xarjze warmoqmnis marilebs (maleinatebsa

da fumaratebs), rTul eTerebs, amidebsa da karbon-

mJavaTa zogierT sxva nawarmebs. ormagi bmis arsebo-

ba ki ganapirobebs maTSi mierTebisa da daJangvis

procesebis mimdinareobas. ase magaliTad, maleinmJa-

vasa da fumarmJavas daJangvisas kaliumis permanga-

natis xsnariT warmoiqmneba yurZenmJava an mezoRvino-

mJava, xolo aRdgenisas ki _ qarvamJava.

orfuZiani karbonmJavebi

romel orfuZian karbonmJavebs icnobT?

homologiuri rigis umartivesi warmomadgenelia

mJaunmJava _ HOOC_COOH, xolo Semdegi wevrebia:

HOOC_CH2_COOH _ propiomJava, anu malonmJava;

HOOC_(CH2)2_COOH _ buTandinmJava, anu qarvamJava;

HOOC_(CH2)3_COOH _ pentandimJava, anu glutarmJava;

HOOC_(CH2)4VCOOH _ heqsandinmJava, anu adipinmJava

da a.S.

daasaxeleT orfuZiani karbonmJavebis fizikuri Tvisebebi.

orfuZiani karbonmJavebi wyalSi xsnadi krista-

luri nivTierebebia.

ratom aris orfuZiani karbonmJavebi ufro Zlieri, vidre

erTfuZiani?

orfuZiani karbonmJavebi ufro Zlieri karbonm-

Javebia, vidre erTfuZiani karbonmJavebi, rac gamow-

veulia karboqsilis jgufebis erTierTgavleniT.

axseniT, ratom aris orfuZiani karbonmJavebi qimiuri Tvise-

bebiT erTfuZianis msgavsi?

orfuZiani karbonmJavebi qimiuri TvisebebiT erT-

fuZianis msgavsia. isini liTonebTan, liTonTa oqsi-

debTan da tuteebTan reagirebisas warmoqmnian srul

an arasrul marilebs (mJaunmJava _ oqsalatebs, ma-

lonmJava _ malonatebs, glutarmJava _ glutaratebs

da a.S.). spirtebTan reagirebisas ki _ srul an ara-

srul rTul eTerebs.

aRwereT, ra miiReba qarvamJavasTan amiakis moqmedebisas?

qarvamJavas amiakTan reagirebis saboloo produq-

tia cikluri imidi _ suqcinimidi.
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amcirebs wnevas da aregulirebs cximovan cvlas.

qolini organizmSi miiReba aminmJava serinisagan.

romeli nivTierebebis SemadgenlobaSi Sedis qolini da romel

toqsikur nivTierebas warmoqmnis?

organizmSi Tavisufali qolinis daJangvisas sin-

Tezdeba betaini, romelic meTilis jgufis wyaros

warmoadgens aq mimdinare transmeTilirebis reaq-

ciebSi.

ra iwvevs qolinur ukmarisobas?

qolini (aminspirtia) amcirebs wnevas da areguli-

rebs cximovan cvlas. qolini organizmSi miiReba amin-

mJava serinisagan. sakvebSi cilebis naklebobis SemTx-

vevaSi viTardeba e.w. qolinuri ukmarisoba, ris gamoc

mas miakuTvneben vitaminis magvar nivTierebas.

romeli nivTiereba miiReba organizmSi Tavisufali qolinis

daJangviT?

mniSvnelovani biologiuri roli eniWeba qolinis

rTul eTerebs. ZmarmJava eTeri _ acetilqolini neiro-

mediatoria (kunTovan boWkoebs gadascems impulsebs

nervuli daboloebebidan). igi iwvevs nawlavebis

peristaltikas.

ra rols asrulebs acetilqolini organizmSi?

organizmSi acetilqolini warmoiqmneba acetil-

koferment A-s saSualebiT, qolinis acetilirebisas.

amasTan, misi dagroveba ar xdeba, radganac ferment

acetilqolinesteraziT xorcieldeba hidrolizi.

razea damokidebuli adamianis organizmSi nervul-paralizuri

gazebis moqmedeba?

aRniSnuli fermentis inhibirebisas acetilqolini

grovdeba organizmSi da iwvevs nervuli impulsebis

uwyvet gadacemas (amazea damyarebuli adamianis orga-

nizmze nervul-paralizuri gazebis moqmedeba).

sad gvxvdeba furanmJava?

furanmJava sakmaod farTodaa gavrcelebuli bune-

baSi. igi gvxvdeba mraval mcenareSi, gansakuTrebiT

xSirad ki sokoebSi.

aminspirtebi da aminfenolebi

daasaxeleT aminspirtebis pirveli warmomadgeneli. rogori

suni aqvs, raSi ixmareba da rogori konsistencia aqvs?

aminspirtebis da aminfenolebis molekulebi amia-

kis sunis mqone, wyalSi xsnadi blanti siTxeebia.

maTi pirveli warmomadgenelia - 2-amineTanoli, anu

kolamini (CH2OH_CH2NH2).

ra Tvisebebi aqvs aminspirtebs?

aminspirtebs aqvs rogorc spirtebis, ise aminebis

Tvisebebi.

ras uwodeben kolaminis (CH2OH_CH2NH2) nawarms?

kolaminis nawarmos uwodeben dimedrols. igi an-

tialergiuli da sustad gamoxatuli Zilis momgv-

reli moqmedebiT xasiaTdeba. medicinaSi gamoiyeneba

hidroqloridis saxiT.

daaxasiaTeT qolini.

qolini mniSvnelovani aminspirtia. igi SeiZleba ar-

sebobdes ori formiT: Tavisufali [_HOCH2_CH2N(CH3)3]

an fuZis [_HOCH2_CH2N
+(CH3)3OH_

] saxiT. qolini

wyalSi xsnadi, higroskopuli nivTierebaa. kolaminis

msgavsad warmoqmnis marilebs da rTul eTerebs. igi

CH — OCH2 — CH2N

C6H5

C6H5

CH3

CH3
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ratom zrdis arteriul wnevas kateqolaminebi?

kateqolaminebi aviwrovebs sisxlZarRvebs da, aqe-

dan gamomdinare, zrdis arteriul wnevas.

ratom ar SeiZleba adrenalinis gamoyeneba diabetiT daava-

debulTaTvis?

adrenalini swrafad zrdis sisxlSi glukozis

raodenobas (amitom adrenalinis gamoyeneba diabetiT

daavadebulTaTvis ar SeiZleba), rac gamowveulia

RviZlSi arsebuli glikogenis daSlis siCqaris mo-

matebiT da aregulirebs gulis muSaobas. sxvada-

sxva fiziologiuri stresebis dros igi gamoiyofa

sisxlSi (`SiSis hormoni~).

rogori naerTia efedrini?

spazmolitikuri Tvisebebis gamo, efedrini far-

Tod gamoiyeneba medicinaSi bronqialuri asTmis

da sxva alergiuli daavadebebis dros.

hidroqsimJavebi

romeli mJavebi miekuTvneba hidroqsimJavebs?

hidroqsimJavebs miekuTvneba hidroqsikarbonmJavebi,

hidroqsidikarbonmJavebi, dihidroqsikarbonmJavebi,

dihidroqsidikarbonmJavebi da a.S.

ris mixedviT arCeven hidroqsilis da karboqsilis mdebareobas

hidroqsid mJavebSi?

hidroqsilisa da karboqsilis jgufebis mdebareo-

bis mixedviT arCeven  da  hidroqsimJavebs.
fizikuri Tvisebebis mixedviT daaxasiaTeT hidroqsimJavebi.

hidroqsimJavebi wyalSi kargad xsnadi, mJave gemos

mqone, ufero siTxeebi an kristaluri nivTierebebia.

es mJavebi Zlieri mJavuri TvisebebiT xasiaTdeba.

daaxasiaTeT aminfenolebi.

aminfenolebi ufero, wyalSi xsnadi kristaluri

nivTierebebia, romelTaTvisac damaxasiaTebelia

rogorc aminojgufis, ise hidroqsilis jgufebis

Tvisebebi (mJavebTan warmoqmnian marilebs, xolo

tuteebTan _ fenolatebs). maTi daJangvisas miiReba

Sesabamisi qinonmonoiminebi.

sad gamoiyeneba paracetamoli da misi eTileTeri?

p-acetadamidfenoli (paracetamoli) da misi eTil-

eTeri (fenacetini) gamoiyeneba tkivilgamayuCebel

da sicxis damwev saSualebad.

OH

NHCOCH3NH2

OH

(CH3CO)2O + CH3COOH

CamoTvaleT kateqolaminebi.

kateqolaminebia: dofamini, noradrenalini da ad-

renalini.

daasaxeleT Tirkmelzeda jirkvlis mier gamoyofili hor-

monebi da aRniSneT, romeli nivTierebebi dasinTezdeba or-

ganizmSi?

adrenalini da dofamini Tirkmelzeda jirkvlis

mier gamoyofili hormonebia. organizmSi sinTezdeba

aminomJavafenilalaninidan. es naerTebi, acetilqo-

linis msgavsad, neiromediatorebis funqcias asru-

lebs.
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rad aRdgeba piroyurZenmJava Jangbadis naklebobisas, sad

grovdeba da ras iwvevs?

intensiuri muSaobis dros piroyurZenmJava, Jang-

badis naklebobis gamo, aRdgeba rZemJavad, romelic

grovdeba kunTebSi da tkivilis SegrZnebas iwvevs.

ra xdeba dasvenebis SemTxvevaSi organizmSi?

dasvenebis Semdeg organizmSi Jangbadis maragi

ivseba da rZemJava kvlav piroyurZenmJavad iJangeba.

daaxasiaTeT vaSlmJava.

vaSlmJava (HOOC_CHOH_CH2_COOH, marilebi _ ma-

latebi) sakmao raodenobiT gvxvdeba mkvaxe vaSlSi

da xilis wvenSi. igi monawileobas Rebulobs nax-

Sirwylebis, lipidebisa da sxva naerTebis JangviTi

katalizis procesSi.

daaxasiaTeTYlimonmJava da aRniSneT, sad iyeneben mas.

limonmJava (HOOC_CH2_C(OH)COOH_CH2_COOH,

marilebi _ citratebi) didi raodenobiT Sedis cit-

rusebis SemadgenlobaSi. citratebs iyeneben hemato-

logiaSi da kvebis mrewvelobaSi, xolo TviT li-

monmJavas _ xilis wvenebisa da sxvadasxva sasmele-

bis warmoebaSi.

ras uwodeben RvinomJavas marilebs?

RvinomJava (HOOC_CHOH_CHOH_COOH) mniSvne-

lovani hidroqsimJavaa . RvinomJavas marilebi tart-

ratebis saxeliTaa cnobili.

oqsimJavebi

romel funqciur jgufs Seicavs oqsimJavebi?

oqsimJavaTa molekulebi Seicavs karboqsilisa da

aldehidur (an ketonur) jgufebs.

ras warmoqmnis hidroqsimJavebi hidroqsilis jgufis xarjze?

spirtuli hidroqsilis jgufis xarjze isini war-

moqmnian martiv da rTul eTerebs, reagireben halo-

genwyalbadebTan, iJangebian da a.S. amasTan, karboq-

silis jgufis arseboba molekulaSi xels uSlis

zogierTi reaqciis mimdinareobas.

ris mixedviT SeiZleba vimsjeloT hidroqsimJavebSi OH jgufis

mdebareobaze?

hidroqismJavas gaxurebisas warmoqmnili produq-

tis mixedviT SeiZleba vimsjeloT molekulaSi hid-

roqsilis jgufis mdebareobaze.

ra SemTxvevaSi warmoiqmneba  da   ujeri mJava?
 hidroqsimJava gaxurebisas ganicdis Sigamoleku-

lur dehidratacias da warmoqmnis  da  ujer mJavas.

R—CHOH—CH2—COOH                R—CH==CH—COOH

ra emarTeba gaxurebisas warmoqmnil Sigamolekulur ciklur

eTers - laqtons?

,  da a.S. hidroqsimJava gaxurebisas warmoqmnis
Sigamolekulur ciklur eTers _ laqtons,  romelic

mJava an tute areSi hidrolizisas sawyis mJavad

gardaiqmneba.

R—CHOH—CH2—CH2—COOH           R—CH—CH2—CH2—CO

daaxasiaTeT rZemJava.

hidroqsimJavebis mniSvnelovani warmomadgeneli

rZemJava _ CH3_CHOH_COOH farTodaa gavrcelebuli

bunebaSi da warmoadgens naxSirwylebis rZemJavuri

duRilis produqts. misi marilebi cnobilia laqta-

tebis saxelwodebiT.

t0

-H2O

t0

-H2O
O
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merebs, romlebic imyofeba moZravi wonasworobis

mdgomareobaSi _ tautomerebi.

benzolis birTvis Semcveli
heterofunqciuri naerTebi

daaxasiaTeT o-hidroqsibenzomJava, anu salicilmJava.

salicilmJava ufero, kristaluri nivTierebaa, ad-

vilad sublimirdeba (aqroldeba, ixsneba cxel wyal-

Si). bunebriv produqtebSi gvxvdeba me-

Tilis eTeris saxiT. salicilmJavas gaaC-

nia antirevmatiuli, antisokovani da sicxis

damwevi Tvisebebi, magram, rogorc Zlieri

mJava, iwvevs saWmlis momnelebeli traqtis

gaRizianebas, ris gamoc iyeneben mxolod

malamoebis saxiT. Sinagani miRebisaTvis

ki xmaroben mis marilebs da eTerebs.

ra aris damaxasiaTebeli am tipis naerTebisaTvis (fenilsali-

cilatis garda)?

fenilsalicilats garda, yvela naerTisTvis da-

maxasiaTebeli analgetikuri, sicxis damwevi da an-

Tebis sawinaaRmdego Tvisebebi.

sad gamoiyeneben meTilsalicilats?

meTilsalicilati ZiriTadad malamoebis saxiT

gamoiyeneba.

sad gamoiyeneba saloli?

saloli nawlavebis daavadebis dros (koliti, en-

terokoliti) sadizinfeqcio saSualebaa.

ras ganicdis saloli kuWis mJava areSi, anu ra Trgunavs

nawlavebis floras?

kuWis mJava areSi igi ar hidrolizdeba. nawlavebSi

ki, sadac tute area, fenilsalicilati iSleba sa-

COOH

OH

cfkbwbkv;fdf

romel oqsimJavebs arCeven bunebisa da adgilmdebareobis mi-

xedviT?

bunebisa da adgilmdebareobis mixedviT arCeven

 da a.S. aldehid ketonmJavebs.

rogori mdgomareoba aqvs damaxasiaTebeli glioqsimJavas?

aldehidmJavebis homologiuri rigi iwyeba glioqsi-

mJaviT HOOC_COH. igi erTaderTi aldehidmJavaa, ro-

melSic oqsi-jgufi  mdebareobaSia. glioqsimJava

gvxvdeba mkvaxe xilSi.

daaxasiaTeT ketonmJavebis umartivesi warmomadgeneli.

ketonmJavebis homologiuri rigis umartivesi

warmomadgenelia piroyurZenmJava _ CH3_CO_COOH, ro-

melic pirvelad yurZenmJavas hidrolizis Sedegad

iqna miRebuli. igi ufero, ZmarmJavas sunis mqone si-

Txea. am mJavas Zalze didi mniSvneloba aqvs. igi Sua-

leduri produqtis saxiT monawileobas Rebulobs

organizmSi mimdinare mraval bioqimiur procesSi.

daaxasiaTeT acetoZmarmJava. aRniSneT, rogor warmoiqmneba

da sad grovdeba?

ketonmJavebis mniSvnelovani warmomadgenelia

acetoZmarmJava _ CH3_CO_CH2_COOH. igi blanti siTx-

ea, oTaxis temperaturaze TandaTan iSleba naxSir-

orJangis gamoyofiT. acetoZmarmJava organizmSi war-

moiqmneba umaRlesi cximovani mJavebis metabolizmis

Sedegad. igi gansakuTrebiT didi raodenobiT grov-

deba diabetiT daavadebulTa organizmSi. acetoZmar-

mJavas marilebia acetoacetatebi.

ramdeni formiT arsebobs acetoZmarmJavas eTeri da ras uwo-

deben izomerebis am tips? aseve, ras uwodeben im izomerebs,

romlebic imyofeba moZrav wonasworobis mdgomareobaSi?

acetoZmarmJavaeTeri arsebobs ori formiT. izome-

rebis am tips ewodeba tautomeria, xolo TviT izo-
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ra nivTierebas miekuTvneba anesTezini da novokaini?

orive nivTiereba warmoadgens p-aminbenzomJavas

salicilmJavas rTul eTerebs. orive maTgani gamoi-

yeneba hidroqloridebis saxiT. medicinaSi gamoiye-

neba adgilobrivi anesTeziisaTvis.

HCl—H2N COOC2H5

anesTezini

H2N —SO2NH2

streptocidi

H2N COOCH2—CH2N(C2H5)2.HCl

novokaini

biologiurad aqtiuri heterocikluri naerTebi.
erTi heteroatomis Semcveli xuTwevriani da

eqvswevriani heterociklebi

raze migviTiTebs saerTaSoriso nomenklaturiT sufiqsi `ini~?

saerTaSoriso nomenklaturiT eqvswevriani ujeri

ciklis arsebobaze migviTiTebs sufiqsi `ini~.

romeli specialuri prefiqsiT aRniSnaven saerTaSoriso

nomenklaturiT heteroatomebis arsebobas ciklSi?

saerTaSoriso nomenklaturiT heteroatomebis

arsebobas ciklSi aRniSnaven specialuri prefiqsiT:

oqsa _ (O), Tia _ (S) da aza _ (N).

gaixseneT, rogor naerTebs uwodeben heterociklurs?

heterocikluri naerTebi Sedis mravali naerTis

SemadgenlobaSi, es naerTebi ganapirobebs mcenare-

ebis aromatsa da Seferilobas.

licilmJavad da fenolad, romelic Trgunavs naw-

lavebis floras.

romeli organodan gamoiyofa hidrolizis produqti da amis

gamo sad iyeneben salols?

hidrolizis produqtis nawili Tirkmelebis mier

gamoiyofa organizmidan, ris gamoc saloli saSarde

gzebis dezinficirebasac ki axdens (iyeneben cisti-

tis dros).

ratom ar SeiZleba aspirinis Senaxva tenian haerze?

acetilsalicilmJava Zalze advilad hidroliz-

deba, ris gamoc aspirinis Senaxva tenian haerze ar

SeiZleba.

sad gamoiyeneba p-aminsalicilmJava?

p-aminsalicilmJavas (pasm) tuber-

kulozis sawinaaRmdego moqmedeba

gaaCnia. igi warmoadgens makroorga-

nizmebisaTvis aucilebel p-aminben-

zomJavas antagonistur naerTs da

gamoiyeneba natriumis marilis sa-

xiT tuberkuliozis samkurnalod.

daaxasiaTeT p-aminbenzomJava.

igi wyalSi mcired xsnadi, ufero, kristaluri

nivTierebaa. medicinaSi adgilobrivi anesTeziisaTvis

iyeneben mis eTerebs, romelTagan aRsaniSnavia no-

vokaini da anesTezini. gamoiyeneba maTi hidroqlo-

ridebi, kargi xsnadobis gamo.

daaxasiaTeT sulfanilamidi. kidev ras uwodeben?

sulfanilamidi streptocitis saxelwodebiTaa

cnobili. igi warmoadgens antibaqteriuli moqmede-

bis mqone samkurnalo preparatebis safuZvels.

OH

HOOC NH2

p-aminsalicilmJava
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aehfyb eathj= mkjhjajhvbc vcufdcb ceybc vmjyt cb-
s[tf\ gbhjkbc fyfkjubehfl= vbythfkehb v;fdt,bc sfyfj-
,bcfc= gjkbvthbplt,f abcbc ofhvjmvybs\

aehfybc ,bhsdbc itvwdtkb vybidytkjdfyb yfthsbf ae-
hfy-2-fklt]blb= fye aehaehjkb= hjvkbc yfofhvt,blfy
fqcfybiyfdbf aehfwbkbyb\

aehfwbkbyb ufvjb'tyt,f vbrhjjhufybpvt,bs ufvjodte-
kb xbhmjdfyb fyst,bsb ghjwtct,bc lhjc\

daaxasiaTeT Tiofeni.

Tiofeni benzolTan yvelaze axlosaa TvisebebiT.

igi ufero siTxea, benzolis suniT.

sbjatyb _ ,typjksfy 'dtkfpt f[kjcff sdbct,t,bs\ bub
eathj cbs[tf ,typjkbc ceybs\

cfvbdt fqybiyekb ]tnthjwbrkb lfrfdibht,ekbf thsvf-
ytssfy\ vfs ijhbc ehsbthsuflfcdkf [kjwbtklt,f 4000-
pt= fkevbybc jmcblbc (rfnfkbpfnjhb) sfyfj,bcfc\

ras ganapirobebs erTi heteroatomis Semcveli eqvswevriani

heterociklebi?

es naerTebi ganapirobebs mcenareebis aromatsa da

Seferilobas. ruTini gamoiyeneba hipertonuli da-

avadebebis mkurnalobisas.

daaxasiaTeT ori heteroatomis Semcveli eqvswevriani hete-

rociklebi.

gansakuTrebiT mniSvnelovania piramidinis hidro-

qsidi da aminnawarmi _uracili, Timini da citozini,

romlebic nukleinmJavaTa komponentebia. isini myari,

wyalSi xsnadi nivTierebebia.

romel naerTebs iyeneben saZiled da krunCxvis sawinaaRm-

degod?

saZiled da krunCxvis sawinaaRmdegod iyeneben bar-

biturmJavas nawarmebs _ barbituratebs. barbitu-

romeli heterociklis warmomadgenelia piroli, furani da

Tiofeni?

piroli, furani da Tiofeni erTi heteroatomis Semc-

veli xuTwevriani heterociklebis warmomadgenelia.

daaxasiaTeT piroli.

piroli wyalSi uxsnadi, ufero siTxea. aqvs qlo-

roformis suni. piroli aromatuli naerTia. Zalze

sustad aqvs gamoxatuli mJava Tvisebebi.

gbhjkb _ o'fkib e[cyflb eathekb cbs[tf\ fmdc mkj-
hjajhvbc ceyb\ gbhjkb fhjvfnekb yfthsbf\ vfc .fkpt
cecnfl fmdc ufvj[fnekb v;fdf sdbct,t,b\

vbythfkehb v;fdt,bs gbhjkbc lfveifdt,bcfc ofhvj-
bmvyt,f vemb= ,kfynb= abcbct,hb gjkbvthb\

gbhjkb .fkpt fldbkfl ]fkjutybhlt,f\ eiefkjl v;f-
dt,bs gbhjkbc cekabht,f fy ybnhbht,f fh [th[lt,f\ cek-
abht,bcfsdbc b'tyt,ty ujubhlbc fy]blhblbc rjvgktmcc\
ybnhbht,fc fofhvjt,ty fwtnbkybnhfnbs\

cbc[kbc ]tvjukj,bybc itvflutykj,fib itvfdfkb ghjnj-
gjhabhbybc gbhjkeh ,bhsdt,ib xfyfwdkt,ekbf vtsbkbc=
dbybkbcf lf b-rfh,jmcbtsbkehb /ueat,b\ ]tvjukj,byb
cbc[kbc thbshjwbnt,bc .bhbsflb rjvgjytynbf\ hjvtkcfw
;fyu,flb uflffmdc abkndt,blfy mcjdbkib= [jkj
yf[ibhjh;fyub rb _ mcjdbkblfy abkndt,ib\ bub itlut,f wbkf
ukbwbybcfufy lf obstkb athbc fhfwbkjdfyb yfobkbc _ ]tvbcfufy\

mhjybrekb fytvbbc= gjkbytahbnt,bc= yfqdkbc w[bvjdfyb
lbcnhjabbcf lf c[df lffdflt,t,bc cfvrehyfkjl b'tyt,ty
B12  dbnfvbyc= fye wbfyrj,fkfvbyc= hjvtkbw cnhemnehekfl
f[kjcff kbsjysf gjhabhbyek rjvgktmcsfy\

daaxasiaTeT furani.

furani ufero, qloroformis msgavsi sunis mqone

siTxea. mineraluri mJavebis Tanaobisas polimeriz-

deba fisis warmoqmniT.



215214

alkaloidebi

rogori naerTebia alkaloidebi?

alkaloidebi (laT. alcali _ tute, oidis _ msgavsi)
mcenareuli warmoSobis heterocikluri azotSemc-

veli fuZeebia, fiziologiuri aqtivobiT. maTi roli

bolomde ar aris garkveuli. isini SeiZleba warmo-

adgendnen Tavisebur katalizatorebs bioqimiur pro-

cesSi. alkaloidebi mcenareebSi organul mJavaTa

marilebis saxiT arsebobs. didi doziT es naerTebi

sawamlavia, mcire doziT ki samkurnalo nivTiereba.

iSviaTi gamonaklisis garda (nikotini da koniini),

myari niviTerebebia. alkaloidebis umravlesoba wyal-

Si Znelad, xolo organul gamxsnelebSi da tuteebSi

kargad ixsneba. maTi marilebi wyalSi xsnadia.

rogor yofen alkaloidebs klasifikaciis mixedviT?

alkaloidebis klasifikacia xdeba heterocikle-

bis mixedviT.

ra miekuTvneba piridinis jgufis alkaloidebs?

piridinis alkaloidebs miekuTvneba: nikotini, ko-

niini da anabazini.

ramdeni procenti nikotinia Tambaqos foTlebSi? romeli marilis

saxiT gvxvdeba da ramden birTvs Seicavs misi molekula?

Tambaqos foTlebSi nikotini limonmJavasa da

vaSlmJavas marilTa saxiT gvxvdeba (3%-mde). misi

molekula Seicavs piridinisa da N-meTilirebuli

pirolidinis birTvebs.

ra miiReba nikotinis daJangviT?

nikotini ufero siTxea, aqvs Tambaqos suni, haerze

daJangvis gamo rux fers Rebulobs. nikotinis daJang-

visas miiReba b-piridinkarbonmJava, anu nikotinmJava.

ratebidan aRsaniSnavia barbitali, anu veronali da

luminali.

romel vitaminis SemadgenlobaSi Sedis piramidini?

piramidinis birTvi Sedis vitamin B1-is Semadgen-

lobaSi. misi naklebobis dros SeimCneva madis da-

kargva da nawlavebis peristaltikis Semcireba. qve-

iTdeba maxsovroba, rasac mosdevs cvlilebebi sisxl-

ZarRvTa sistemis moqmedebaSi: qoSini, tkivili gulis

areSi. Tu avitaminozi didxans gagrZelda, SesaZle-

belia jer qveda da Semdeg zeda kidurebis dambla.

amave dros, viTardeba gulis ukmarisoba. aziis, kerZod,

indoCineTis qveynebSi Zalze gavrcelebulia daava-

deba saxelwodebiT beri-beri, romlis drosac

Timinis da difosfatis Semcveloba gulis kunTsa

da RviZlSi normaze 5-6-jer naklebia.

ra xdeba, Tu avitaminozi didxans gagrZelda?

Tu avitaminozi didxans gagrZelda, SesaZlebelia

jer qveda da Semdeg zeda kidurebis dambla. viTar-

deba gulis ukmarisoba.

rogor gesmiT bicikluri heterociklebi?

heterocikluri naerTebi, romlebic Seicavs hete-

roatomebs ramdenime birTvSi, bicikluri naerTebi

ewodeba.

daaxasiaTeT purini da SardmJava.

purini bicikluri heterocikluri naerTia. orga-

nizmSi nukleinmJavaTa metabolizmis Sedegad warmo-

iqmneba purinis hidroqsi nawarmebi: hipoqsantini, qsa-

ntini da SardmJava. SardmJava aris organizmSi puri-

nuli naerTebis metabolizmis saboloo produqti.

igi gamoiyofa SarddTan erTad dRe-RameSi 0,5-1 gramis

raodenobiT. SardmJavas marilebs uratebi ewodebaT.
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qerqs malariis samkurnalod. farmacevtuli miz-

nebisaTvis qinaqinis gamoyeneba dRemde warmatebiT

grZeldeba.

alkaloidebis romel jgufs miekuTvneba atropini da kokaini

da rogori naerTia TviT tropani? romeli birTvebi Sedis

mis SemadgenlobaSi?

papaverini, no-Spa, atropini, kokaini miekuTvneba izo-

qolinis jgufis alkaloidebs. tropinis jgufis

alkaloidebs miekuTvneba atropini da kakaini. TviT

tropani kondensirebuli bicikluri naerTia, rom-

lis SemadgenlobaSi Sedis meTilirebuli azotis

atomis Semcveli pirolidinuri da piperidinuli

birTvebi.

daaxasiaTeT atropini.

atropini ufero, kristaluri nivTierebaa. igi Se-

dis mcenareebis SemadgenlobaSi. erT-erTi yvelaze

Zlieri Sxamia, magram, miuxedavad amisa, gamoiyeneba

ofTalmologaSi Tvalis gugis gasafarToeblad.

sad moipoveba kokaini bunebaSi? medicinaSi sad gamoiyeneba?

kokaini Sedis e.w. kokainuri buCqis foTlebis Se-

madgenlobaSi. igi Zlieri, lokaluri tkivilgamayu-

Cebeli moqmedebisaa. gamoiyeneba adgilobrivi anesTe-

ziisaTvis. kokaini axdens periferiuli nervuli sis-

temis paralizebas da hidroqloridis saxiT SeiZ-

leba gamoyenebuli iqnes Tvalis, cxviris, yelis qi-

rurgiuli operaciebis dros da stomatologiur

praqtikaSi. Tumca, Zlieri toqsikurobis gamo, iSvia-

Tad ixmareba. kokaini Zlieri narkotikia, amitom sa-

medicino praqtikaSi iyeneben kokainis sinTezur ana-

logebs, magaliTad, novokains, romelic anesTeziuri

TvisebebiT ar CamorCeba mas da, amave dros, ar aris

narkotiki.

daaxasiaTeT nikotini detalurad da aRniSneT, ra paTolo-

giebs iwvevs  igi?

nikotini sakmaod Zlieri fuZea, warmoqmnis mari-

lebs. misi mcire raodenoba aRagznebs nervul sis-

temas, xolo didi raodenoba iwvevs sasunTqi centris

paralizebas. igi yvelaze toqsikuri alkaloidia.

nikotini didi raodenobiT ixmareba soflis meur-

neobaSi mavneblebTan sabrZolvelad. nikotiniT mwva-

ve mowamvlis dros SeimCneva gulis reva, xolo Sem-

deg taqikardia krunCxvebi da sunTqvis SezRudva.

ras warmoadgens koniini?

koniini zeTismagvari, Zalze toqsikuri siTxea.

iwvevs centraluri nervuli sistemisa da mamoZrave-

beli nervuli daboloebebis paralizebas. didi rao-

denobiT miRebisas, sunTqvis Sekvris gamo, adamiani

iRupeba.

daaxasiaTeT anabazini.

anabazini Zlier momwamlavi, ufero siTxea. mcire

raodenobiT Sedis Tambaqos foTlebis Semadgenlo-

baSi. anabazinis hidroqloridi mcire raodenobiT

gamoiyeneba Tambaqos mowevisgan gadasaCvev saSua-

lebad. anabazini nikotinis izomers warmoadgens.

misi daJangviTac  nikotinmJava miiReba.

daaxasiaTeT qinaqini da aRniSneT, romel birTvebs Seicavs misi

molekula.

qinaqini miekuTvneba qinolinis jgufis alkaloi-

debs. misi molekula Seicavs qinolinisa da qinuk-

lidinur birTvebs. igi wyalSi cudad xsnadi, mware

gemos mqone ufero fxvnilia. mJavebTan reagirebisas

advilad warmoqmnis marilebs. samxreT amerikis in-

dielebi uxsovari droidan iyenebdnen qinaqinis xis
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centralur nervul sistemaze, iwvevs eiforias, su-

lieri simSvidisa da ganmartoebis grZnobas. misi

xSiri xmareba iwvevs narkomaniis erT-erT saxes _

morfinizms.

ras warmoadgens kodeini?

izoqinolinfenantrenis jgufis alkaloidebis

meore warmomadgenelia morfinis meTilis eTeri _

kodeini. misi raodenoba opiumSi Seadgens 0,2-6%-s.

kodeini ufro susti narkotikuli moqmedebisaa, vidre

morfini, magram ufro Zlierad moqmedebs xvelebis

centrebis agznebadobaze, ris gamoc farTod gamoi-

yeneba medicinaSi xvelebis sawinaaRmdegod.

ras warmoadgens Tebiini da heroini?

opiumis SemadgenlobaSi Semaval erT alkaloids,

morfinis dimeTileTers, Tebiins narkotikuli moq-

medeba ar gaaCnia. xelovnurad miRebuli nawarmebi-

dan sainteresoa diacetilmorfini, anu heroini. igi

erT-erTi yvelaze gavrcelebuli narkotikia. amas-

Tan, misi fiziologiuri moqmedeba gacilebiT ufro

Zlieria, vidre morfinis.

aminmJavebi

ganmarteT aminmJavebi da miuTiTeT maTi zogadi formula.

aminmJavebi organuli naerTebia, romelTa moleku-

lebi erTdroulad Seicavs karboqsilis jgufsa

da aminjgufs.

maTi zogadi formulaa: R_CHNH2_COOH.

rogori saxiT arsebobs protoplazmaSi aminmJavebi?

aminmJavebi protoplazmaSi gaxsnili calkeuli mo-

lekulis saxiT arsebobs.

alkaloidebis romel jgufs miekuTvneba Teofilini, Teobro-

mini da kofeini? daaxasiaTeT isini.

purinis jgufis alkaloidebs miekuTvneba Teofi-

leni, Teobromidi da kofeini. Teofileni (1,3-dime-

Tilqsantini) gvxvdeba Cais foTlebSi. igi kristalu-

ri nivTierebaa, cxel wyalSi kargad ixsneba, civSi ki

cudad. aqvs Zlieri Sardmdeni moqmedeba. Teofileni

amJRavnebs rogorc fuZe, ise mJavur Tvisebebs. Teo-

bromini (3,7-dimeTilqsaniti) didi raodenobiT gvxvdeba

kakalSi, saidanac Cveulebriv warmoebs misi miReba. am

alkaloids mcire raodenobiT Seicavs Cai. Teobromini

myari nivTierebaa, ixsneba cxel wyalSi. igi Zalian

Sardmdeni moqmedebiT xasiaTdeba, aRagznebs da asti-

mulirebs centralur nervul sistemas. civ wyalSi

mcire xsnadobis gamo medicinaSi iyeneben mis marilebs.

kofeini (1,3,7-trimeTilqsaniti) mniSvnelovani raode-

nobiT gvxvdeba yavis marcvlebSi, gansakuTrebiT didi

raodenobiT ki CaiSi. misi miReba ZiriTadad xdeba

Cais warmoebis narCenebidan. kofeini kristaluri niv-

Tierebaa, aqvs sublimaciis unari, wyalSi ixsneba. ko-

feini aRagznebs centralur nervul sistemas, magram,

amasTanave, afarToebs koronalur sisxlZarRvebs da

astimulirebs gulis muSaobas.

romeli nivTierebebi miekuTvneba alkaloidebs, romlebsac aseve

miakuTvneben izoqinolinfenantrens?

izoqinolinfenantrenis jgufis alkaloidebia:

morfini, kodeini, heroini.

daaxasiaTeT morfini.

morfini opiumis erT-erTi ZiriTadi Semadgeneli

alkaloidia (8-12%). ZvelberZnul miTologiaSi sizm-

rebis RmerTi aris morfevsi, morfinis saxelwodebac

swored aqedan warmoiSva. es alkaloidi moqmedebs
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ZeebTan warmoqmnian marilebs; b) marilebs warmoqm-

nian araorganul mJavebTan; g) qlorwyalbadis Ta-

naobisas a-aminomJavebis spirtebiT eTerificire-
bisas miiReba rTuli eTeri; d) azotovani mJavas

moqmedebiT isini gardaiqmnebian a-hidroqsimJavebad;
e) a-aminmJavebis aldehidebTan urTierTqmedebiT mi-

iReba Canacvlebuli iminebi (Sifis fuZeebi).

rogor gesimiT, a-aminmJavebi biosinTezis ZiriTadi gzaa. aqve
aRniSneT, rogor xdeba aminmJavebis siWarbis Tavidan acileba.

Zalze mniSvnelovania gadaaminirebis reaqcia, ro-

melic a-aminmJavebis biosinTezis ZiriTadi gzaa.
organizmisaTvis saWiro romelime a-aminmJava sin-
Tezirdeba ujredebSi. gadaaminirebis saSualebiT

organizmSi xdeba calkeuli a-aminmJavas siWarbis
Tavidan acileba da, aqedan gamomdinare, ujredebSi

aminmJavaTa regulireba.

peptidebi

rogori naerTebia peptidebi da rogor xdeba maTi dayofa?
peptidebi iseTi naerTebia, romlebic agebulia amin-

mJavebis naSTebisagan. peptidebs yofen oligopepti-

debad (molekulebi Seicavs araumetes 10 aminmJavur

naSTs) da polipeptidebad.

rasTan aris dakavSirebuli peptidebis warmoqmna?
peptidebis warmoqmna dakavSirebulia a-aminmJa-

vebis mnivSnelovan TvisebebTan _ polikondensaciis

unarTan.

polipeptidi

.  .  .  — N—CH—C—N—CH—C—N—CH—C—N—CH—C. .  .

O O O O

H R RI RII RIIIH H H

rogori bmiT ukavSirdeba erTmaneTs aminmJavebi?

aminmJavebi erTmaneTTan dakavSirebulia kovalen-

turi bmiT, peptidebisa da cilebis saxiT.

romeli aminomJava gvxvdeba cilebis SemadgenlobaSi?

cilebis SemadgenlobaSi gvxvdeba mxolod a-amin-
mJavebi.

ra warmoadgens cxoveluri organizmebisaTvis a-aminomJavebis
ZiriTad wyaros?

cxoveluri organizmebisaTvis a-aminmJavebis Ziri-
Tad wyaros sakvebi cilebi warmoadgens. mravali a-
aminmJava TviT am organizmSi warmoiqmneba, magram ci-

lis sinTezisaTvis saWiro zogierTi a-aminmJava or-
ganizmSi ar warmoiqmneba da saWiroa maTi garedan

Semotana.

ratom uwodeben zogierT aminmJavas Seucvlels? daaxasiaTeT

isini.

is aminmJavebi, romlebic organizmSi ar warmoiqm-

neba da garedan xvdeba organizmSi, Seucvleli amin-

mJavebis saxelwodebiTaa cnobili. esenia: valini,

leicini, izoleicini, lizini, treonini, meTionini, fe-

nilalanini da triptofani.

daaxasiaTeT a-aminmJavebi fizikuri Tvisebebis mixedviT.
a-aminmJavebi wyalSi xsnadi, kristaluri nivTie-

rebebia, mraval maTgans tkbili gemo aqvs. xasiaTdeba

maRali lRobis temperaturiT. cudad ixsneba arapo-

larul organul gamxsnelebSi. wyalSi xsnadoba

mniSvnelovani faqtoria organizmSi aminmJavebis bio-

logiuri funqciis SesrulebisaTvis. xsnadobasTanaa

dakavSirebuli agreTve maTi Sewova da transporti.

daaxasiaTeT a-aminmJavebis qimiuri Tvisebebi.
a-aminmJavebi Sedis rogorc karboqsilis, ise amin-

jgufisaTvis damaxasiaTebel reaqciebSi: a) isini fu-
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iZleba Segvxvdes sxva organul naerTTa naSTebi an

molekulebi. nukleinmJavebTan erTad cilebi um-

niSvnelovanes rols asrulebs cocxal bunebaSi.

ramden jgufad yofen cilebs?
cilebs yofen or did jgufad: martiv cilebad,

anu proteinebad, da rTul cilebad, anu proteidebad.

ra warmoiqmneba mJava areSi proteinebis da proteidebis hid-
rolizisas?

mJava areSi proteinebis hidrolizisas warmoiqm-

neba mxolod a-aminmJavebis narevSi, xolo protei-

debis hidrolizisas maTTan erTad xdeba sxva ara-

organuli da organuli naerTebis miReba.

romeli naerTebi miekuTvneba cilebSi proteinebs?
cilebSi proteinebs miekuTvneba: albuminebi, glo-

bulinebi, glutelinebi da skleroproteinebi.

romel proteinebs icnobT? daaxasiaTeT isini.
albumini wyalSi kargad ixsneba. gvxvdeba rZeSi,

kvercxis cilaSi da sisxlSi. globulinebi wyalSi

ar ixsneba, magram xsnadia marilTa ganzavebul xsna-

rebSi. maT miekuTvneba sisxlis globulinebi da

cila _ miozini. es ukanaskneli gvxvdeba kunTebSi.

glutelinebi ixsneba mxolod tutis ganzavebul

xsnarebSi. gvxvdeba mcenareebSi. skleroproteinebi

uxsnadi cilebia. maT miekuTvneba kuratinebi, kanisa

da SemaerTebeli qsovilis cila _ kolageni da bu-

nebrivi abreSumis cila _ fibroini.

ras warmoadgenen proteinebi da ramdeni saxis arian isini?
proteinebi warmoadgens Sereul biopolimerebs.

arCeven: glikoproteidebs _ aracilovani nawilis

saxiT Seicavs naxSirwylebs lipoproteidebs (Sei-

cavs lipidebs), nukleoproteidebs _ Seicavs nuk-

leidmJavebs, fosfoproteinebs, Seicavs fosformJavas

naSTs da metaloproteinebs, Seicavs metalTa ionebs.

rogor ukavSirdeba aminmJavebi erTmaneTs peptidebsa da
cilebSi?

peptidebsa da cilebSi aminmJavebi erTmaneTs ukav-

Sirdeba peptiduri bmebiT, romelic warmoqmnilia

erTi aminmJavas karboqsilis jgufisa da meore a-
aminjgufis xarjze.

ramden aminmJavas SeiZleba Seicavdes peptidebi da cilebi?
peptidebi Seicavs asamde aminmJavas, xolo cilebi

_ asze mets.

ra aris saWiro, rom peptiduri sinTezi swrafad warimarTos?
am mizniT romel reaqcias mimarTaven, ra warmoiqmneba da
yovelivees ras uwyobs xels?

imisaTvis, rom peptiduri sinTezi sakmaod maRali

siCqariT warimarTos, saWiroa pirveli aminmJavas

karboqsilis jgufis gaaqtiureba, misi karboniluri

naxSirbadatomis eleqtrofilurobis gazrda. am miz-

niT xSirad mimarTaven reaqcias eTilqloroformi-

atTan, ris Sedegadac warmoiqmneba Sereuli anhid-

ridi. ase TandaTanobiT, ̀ nabij-nabij~ xorcieldeba

peptiduri jaWvis zrda.

vin ganaxorciela insulinis sinTezi?
me-20 saukunis 50-ian wlebidan iwyeba biologiurad

aqtiuri  bunebrivi peptidebis sinTezis era. udides

miRwevas warmoadgens 1963-1965 wlebSi germaneli mec-

nierebis _ canis da kuinis da amerikeli mecnieris

_ kacoianisis mier ganxorcielebuli insulinis sin-

Tezi.

cilebi

rogori aRnagobis polimerebia cilebi?
cilebi rTuli aRnagobis biopolimerebia, romelTa

SemadgenlobaSi, garda polipeptiduri jaWvebisa, Se-
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raSi mdgomareobs sasicocxlo procesebis yvelaze saintereso
Tavisebureba?

sasicocxlo procesebis yvelaze ufro saintere-

so Tavisebureba mdgomareobs organizmis unarSi, da-

moukideblad areguliros Tavisi qimiuri reaqciebi.

rogori aqtivobiT gamoirCeva peptidebi da ras uwodeben maT?
hormonuli aqtivobiT gamoirCeva calkeuli pepti-

debi, romelTac peptidhormonebis saxelwodeba miiRes.

raSi Rebuloben Tirkmelebi monawileobas?
Tirkmelebi monawileobas Rebulobs arteriuli

wnevis regulirebaSi.

saidan iqna gamoyofili renini, ras iwvevs da ra mniSvneloba
aqvs?

Tirkmlis qerqidan gamoyofili iqna renini, niv-

Tiereba, romlis Seyvana venaSi iwvevs wnevis gazr-

das. am naerTis Semcvelobis dadgenas sisxlSi di-

di mniSvneloba aqvs miokardis infarqtisa da sxva

daavadebaTa diagnostikisaTvis.

romeli nivTiereba sinTezdeba kuWqveSa jirkvlis mier da ras
aregulirebs igi?

kuWqveSa jirkvlis mier sinTezdeba insulini. igi

aregulirebs glukozis raodenobas sisxlSi. es hor-

moni mniSvnelovania organizmisaTvis, radgan misi nak-

leboba an ararseboba iwvevs daavadebas, romelic cno-

bilia Saqriani diabetis saxelwodebiT.

rogor ganasxvaveben insulinis sxvadasxva saxeobas?
insulinis sxvadasxva saxeoba erTmaneTisagan gan-

sxvavdeba A jaWvis SemadgenlobiT _ gansxvavebulia

aminmJavuri naSTebi.

riT gansxvavdeba Roris  insulini adamianis insulinisagan?
Roris insulini adamianis insulinisagan gansxvav-

deba erTi C-boloiani aminmJavuri naSTiT.

ramden jgufad iyofa cilebi formis mixedviT da ra funqcias
asruleben?

cilebi formis mixedviT iyofa or jgufad: fib-

rilur da globulur cilebad. cilas, sadac sigrZis

Sefardeba siganesTan 10-ze metia, fibriluri ewo-

deba, xolo cilas, sadac sigrZis Sefardeba siga-

nesTan 10-ze naklebia _ globuluri.

ris safuZvels warmoadgens pirveladi struqturis cila?
aminmJavaTa Tanmimdevrobis monacvleoba.

ra igulisxmeba cilebis meoradi struqturis qveS?
cilebis meoradi struqturis qveS igulisxmeba

polipeptiduri jaWvis konformacia.

rogor ewyoba mesameuli struqtura?
polipeptiduri jaWvi, romelic garkveuli rao-

denobiT Seicavs meoradi struqturis ubnebs, Cveu-

lebriv sivrceSi ewyoba SedarebiT kompleqsuri sis-

temis saxiT _ Rebulobs mesameul struqturas.

ra igulisxmeba meoTxeuli struqturis qveS?
meoTxeuli struqturis qveS gulisxmoben erTna-

iri an sxvadasxva pirveladi, meoradi da mesameuli

struqturis mqone polipeptiduri jaWvebis Cawyobis

xerxs, sivrceSi da funqciuri da struqturuli Tval-

sazrisiT erTiani makromolekuluri warmonaqmnis

formirebas, sadac TiToeuli jaWvi inarCunebs Tavis

pirvelad, meoreul da mesameul struqturas da ga-

modis erTi ufro maRalorganizebuli sivrciTi

struqturis mqone kompleqsis rolSi.

peptidebis da cilebis biologiuri roli

raze axdens gavlenas peptiduri jgufi?
peptiduri jgufi gavlenas axdens nervuli im-

pulsebis gadacemaze.
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ram iTamaSa didi roli cilebi qimiuri gziT misaRebad?
cilebis miReba qimiuri gziT bioorganuli qimiis

erT-erTi umTavresi problemaa. am mxriv, ukanasknel

dros, didi Sedegebia miRweuli, raSic gadamwyveti

roli iTamaSa dnm-is genetikuri rolis gaSifvram

da cilis biosinTezis ZiriTadi procesebis Seswavlam.

vin miiRo xelovnuri gziT insulini?
gamoCenilma ingliselma bioqimikosma frederik

sengerma pirvelma ganaxorciela insulinis xelov-

nuri sinTezi.

naxSirwylebi

ras ewodeba naxSirwylebi?
naxSirwylebi, cilebTan da lipidebTan erTad,

warmoadgens cocxali organizmis SemadgenlobaSi

Semaval erT-erT umniSvnelovanes naerTs. isini gavr-

celebulia rogorc mcenareul, ise cxovelur samya-

roSi. adamianis organizmSi naxSirwylebs Zalze

mniSvnelovani funqcia akisria.

ZiriTadad, ramden jgufad iyofa naxSirwylebi? daaxasiaTeT
isini.

naxSirwylebi SeiZleba davyoT sam did jgufad:

monosaqaridebad, oligosaqaridebad da polisaqari-

debad. monosaqaridebi umartivesi naxSirwylebia, rom-

lebic aRar hidrolizdeba ufro martiv nax-

Sirwylebad. polisaqaridebi warmoadgens monosaqa-

ridebis polikondensaciis produqts. isini tipuri

polimerebia da xSirad agebulia aTasobiT monosaqa-

riduli naSTisagan. oligosaqaridebs Sualeduri

adgili uWiravs mono- da polisaqaridebs Soris.

rogori bunebisaa toqsikuri nivTierebebi?
toqsikuri nivTierebebi cilovani bunebisaa.

rogori nivTierebaa antibiotiki?
antibiotiki an mTlianad peptiduri bunebisaa, an

Tavis struqturaSi Seicavs peptidur fragmants.

organizmSi arsebuli cilebidan romeli cilaa gansakuTrebu-
li yuradRebis Rirsi da ra axasiaTebs mas?

organizmSi arsebuli cilebidan gansakuTrebuli

yuradRebis Rirsia hemoglobini. igi sisxlis eriT-

rocitebis ZiriTadi komponentia da axorcielebs Jang-

badis gadatanas filtvebidan qsovilamde da naxSir-

orJangis gadatanas qsovilidan filtvebamde.

ras iwvevs hemoglobinis romelime jaWvis struqturis Secv-
la?

hemoglobinis romelime jaWvis struqturis Secv-

la iwvevs garkveul daavadebebs.

ras uwodeben fermentebs da rogori bunebisaa isini?
biokatalizatorebi _ fermentebi cilovani bunebis

naerTebia. maTi molekuluri masa meryeobs 10000-

100000 farglebSi. Cveulebriv fermentebSi erTi an

ramdenime polipeptiduri jaWvia.

rogor axdenen fermentebis klasifikacias da ra saxis fer-
mentebs arCeven?

 fermentebis klasifikacias axdenen im reaqciebis

mixedviT, romelTa katalizebasac axdenen isini. amis

mixedviT arCeven: oqsidoreduqtazebs, transferazebs

da hidrolazebs.

daaxasiaTeT TiToeuli fermenti.
oqsidoreduqtazebi Jangva-aRdgeniTi reaqciebis

warmmarTveli fermentebia. transferazebi _ funq-

ciuri jgufis gadamtani fermentebia, hidrolazebi

_ mahidrolizebeli fermentebi.
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rogori forma aqvs monosaqaridebs myar mdgomareobaSi? mo-
iyvaneT magaliTi.

myar mdgomareobaSi monosaqaridebs cikluri aR-

nagoba aqvs. magaliTad, spirtidan an wylidan gamo-

kristalebisasa D-glukoza miiReba a-D-glukopi-

ranozis saxiT, xolo piridinidan gamokristalebi-

sas b-D-glukopiranozis saxiT. isini gansxvavebuli

kuTxiT abruneben sinaTlis polarizaciis sibrtyes.

ras ewodeba mutarotacia? raSi mdgomareobas am procesis
qimiuri safuZveli?

Saqris xsnarebis mier sinaTlis polarizaciis

sibrtyis brunvis kuTxis Secvlas, drois ganmavlo-

baSi, mutarotacia ewodeba. am procesis qimiuri sa-

fuZvelia monosaqaridebis tautomeriis, anu ciklu-

ri da Ria formebis wonasworuli narevis saxiT ar-

sebobis unari. tautomeriis am saxes ciklooqso tau-

tomeria ewodeba.

daaxasiaTeT monosaqaridebi.
monosaqaridebi wyalSi xsnadi kristaluri nivTi-

erebebia. umravlesobas tkbili gemo aqvs. molekulis

SemadgenlobaSi hidroqsilisa da aldehiduri jgu-

febis arsebobis gamo monosaqaridebi Sedis spirte-

bisa da aldehidebisaTvis damaxasiaTebel reaqciebSi.

ra SemTxvevaSi miiReba glikozidebi?
spirtebTan, fenolebTan da sxva hidroqsilSemc-

vel naerTebTan urTierTqmedebisas, mJavuri kata-

lizis pirobebSi, monosaqaridebi warmoqmnis ciklur

acetalebs _ glikozidebs.

ra SemTxvevaSi warmoqmnis monosaqaridebi martiv da rTul
eTerebs?

alkilhalogenidebTan da alkilsulfatebTan ur-

TierTqmedebisas monosaqaridi warmoqmnis martiv eTe-

rebs. maacilirebeli agentebis urTierTqmedebisas

monosaqaridebi da misi nawarmebi

ras warmoadgens monosaqaridebis aldehiduri da ketonuri
jgufebis Semcveli monosaqaridebi da ras uwodeben maT?
risTvisaa damaxasiaTebeli daboloeba `oza~?

monosaqaridebi warmoadgens polihidroqsialde-

hidebsa da polihidroqsiketonebs. amasTan, aldehi-

dis jgufis Semcvel monosaqaridebs aldozebs uwo-

deben, xolo ketonuri jgufis Semcvel monosaqa-

ridebs _ ketozebs. daboloeba `oza~ damaxasiaTe-

belia nebismieri monosaqaridisaTvis.

ris mixedviT izrdeba monosaqaridis molekulaSi asimetriuli
naxSirbadatomis ricxvi?

monosaqaridebisaTvis damaxasiaTebelia molekula-

Si asimetriuli naxSirbadatomebis arseboba, romel-

Ta ricxvi jaWvis sigrZis zrdasTan erTad matulobs.

ras asaxavs monosaqaridebis D, L sistema?
monosaqaridebis D, L sistema asaxavs ramdenimedan

mxolod erTi qiraluri naxSirbadatomis konfigu-

racias, magram, miuxedavad amisa, es sistema dRemde

yvelaze ufro xSirad ixmareba da mxolod iSviaTad

icvleba R, S sistemiT.
monosaqaridebi sinamdvileSi imyofeba naxevrad acetaluri
cikluri formis saxiT, ra uwyobs xels maT warmoqmnas?

monosaqaridebis struqturebi acikluria. sinamdvi-

leSi es naerTebi imyofeba naxevrad acetaluri cik-

luri formebis saxiT, romelTa warmoqmna xorciel-

deba monosaqaridis karboniluri jgufisa da romelime

hidroqsidis jgufis urTierTqmedebis Sedegad.

ras uwodeben eqvswevriani da xuTwevriani ciklebiT gamosaxul
naxSirbadwyalbadebs?

eqvswevriani ciklebiT gamosaxul naxSirwylebs

piranozebi ewodeba, xolo xuTwevriani ciklebiT

gamosaxuls _ furanozebi.
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mravalatomiani spirtebis warmoqmna. isini wyalSi

advilad xsnadi, tkbili gemos mqone kristaluri

nivTierebebia. zogierTi mTgani (qsiliti, sorbiti)

cvlis Saqars diabetis dros.

rogori naerTebia da ramden jgufad iyofa rTuli naxSir-
wyalbadebi? aRniSneT, ratom aqvs oligosaqaridebs dakris-
talebis unari da polisaqaridebs ara.

rTuli naxSirwylebi iseTi naerTebia, romlebic

hidrolizis Sedegad iZleva martiv naxSirwylebs

_ monozebs. rTuli naxSirwylebi iyofa or jgufad:

oligosaqaridebad da polisaqaridebad. oligosaqa-

ridebi dabalmolekuluri wonis mqone polisaqari-

debia, romelic wyalSi ixsneba da aqvs dakristale-

bis unari. polisaqaridebi maRalmolekuluri wo-

nis mqone naerTia, romelic wyalSi sustad an sru-

lebiT ar ixsneba da ar gaaCnia dakristalebis unari.

oligosaqaridebi

rogor iyofa oligosaqaridebi? risgan Sedgeba disaqaridebi?
monosaqaridebis ricxvis mixedviT oligosaqaride-

bi iyofa disaqaridebad, trisaqaridebad, tetrasa-
qaridebad da a.S. oligosaqaridebidan mniSvnelo-

vania disaqaridebi, anu biozebi.

disaqaridebi ori erTnairi an gansxvavebuli mono-

saqariduli naSTisagan Sedgeba, romlebic erTma-

neTTan dakavSirebulia Oglikoziduri bmiT.

ra uwyobs xels disaqaridebis warmoqmnas?
disaqaridebis warmoqmnaSi monawileobs erTi mo-

nosaqaridis naxevaracetaluri hidroqsilis jgufi

da meore monosaqaridis nebismieri hidroqsilis jgufi.

ra warmoiqmneba disaqaridebis mJava areSi hidrolizisas?
disaqaridebi mJava areSi hidrolizdeba monosa-

qaridebis warmoqmniT. disaqaridis SemadgenlobaSi

monosaqaridebi warmoqmnis rTul eTerebs, romlebic

hidrolizdeba rogorc tute, ise mJava areSi.

ratom aris monosaqaridis rTuli eTerebidan gansakuTrebiT
sayuradRebo fosformJavas eTeri (fosfatebi)?

monosaqaridebis rTuli eTerebidan gansakuTre-

biT sayuradReboa fosformJavas eTerebi. es naer-

Tebi Sedis nebismieri cxoveluri da mcenareuli

organizmis SemadgenlobaSi. ribozisa da dezoqsi-

ribozis fosfatebi warmoadgens nukleinmJavebisa

da kofermentebis struqturul elementebs. naxSir-

wylebis metabolizmi, fotosinTezi, duRili da mra-

vali sxva biologiuri procesi xorcieldeba mo-

nosaqaridebis fosfatebis monawileobiT.

ratom aris xelsayreli ujredis fosforilireba?
naxSirwylebis reaqciisunarianobis gazrdis garda,

fosfolirileba ujredisaTvis imitomaa xelsayreli,

rom es naerTebi ujredis membranaSi ver gadis, uj-

redi naxSirwylebs ikavebs maT fosforilirebul

mdgomareobaSi arsebobis gamo.

ra xdeba monosaqaridze susti damJangvelis - bromiani wylis
moqmedebisas?

monosaqaridebze susti damJangvelebis _ bromiani

wylis moqmedebisas xdeba mxolod aldehiduri jgu-

fis daJangva glikonmJavebis warmoqmniT.

sad Sedis uronmJavebi da ras gamoyofs organizmidan SardTan
erTad xsnadi glikuronidebis saxiT?

uronmJavebi Sedis polisaqaridebis SemadgenlobaSi.

isini xsnadi glikuronidebis saxiT organizmidan

SardTan erTad gamoyofen toqsikur nivTierebebs.

ra miiReba nikelis an paladiumis katalizatoris Tanaobisas
monosaqaridis wyalbadiT aRdgenisas?

nikelis an paladiumis katalizatoris Tanaobisas

monosaqaridiebis wyalbadiT aRdgeniT xdeba
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rogors uwodeben invertul Saqars?
hidrolizis Sedegad miRebul narevs, invertuli

Saqari ewodeba.

romeli baqteriebis sawinaaRmdegod gamoiyeneba streptomicini?
streptomicini gamoiyeneba im baqteriebis sawinaaRm-

degod, romlebic mdgradebia penicilinis mimarT.

polisaqaridebi

rogor gesmiT, ras warmoadgens polisaqaridebi?
polisaqaridebi monosaqaridebis an maTi nawarme-

bis polikondensaciis Sedegad miRebuli maRal mo-

lekuluri naxSirwylebia. qimiuri bunebis mixed-

viT polisaqaridebi unda ganvixiloT, rogorc po-

liglikozidebi.

sad mivyavarT polisaqaridebis srul da arasrul hidro-
lizs?

srul hidrolizs mivyavarT monosaqaridebis an

maTi nawarmebis warmoqmnamde.

rogor gesmiT saxelwodebebi - homopolisaqaridi da hete-
ropolisaqaridi? romeli nivTierebebi miekuTvneba maT?

polisaqariduli jaWvi SeiZleba iyos ganStoe-

buli an araganStoebuli. poliozi, romelic Sedgeba

mxolod erTi monosaqaridis naSTisagan _ homopoli-

saqaridia, sxvadasxva monosaqariduli naSTebisagan

Semdgari poliozi ki _ heteropolisaqaridia. homo-

polisaqaridebs miekuTvneba: saxamebeli, celuloza,

glikogeni, deqstrani, qitoni da sxva.

daaxasiaTeT saxamebeli da gaamaxvleT yuradReba, Tu risi
narevia.

saxamebeli a-glukozis naSTebisagan Semdgari ori

homopolisaqaridis _ amidozis (10-20%) da amido-

Semavali orive manoza SesaZlebelia erTnairi an

gansxvavebuli iyos.

disaqaridebidan romelia aRsaniSnavi?
disaqaridebidan aRsaniSnavia laqtoza, anu rZis

Saqari.

raSi Sedis laqtoza?
laqtoza Sedis rZis SemadgenlobaSi (4-5%). mas

Rebuloben rZis Sratidan xaWos mocilebis gziT.

sad iyeneben disaqaridebs?
disaqaridebis warmomadgenel laqtozas iyeneben

farmacevtul praqtikaSi fxvnilebisa da abebis da-

samzadeblad, rogorc naklebad higroskopul Saqars

da, agreTve, sakvebad Cvili bavSvebisaTvis. aRsaniS-

navia, rom dedis rZe Seicavs 8% laqtozas. am ukanask-

nel 4-5-jer naklebi sitkbo aqvs, vidre saqarozas.

ratom gaaCnia disaqaridebis xsnarebs mutarotaciis unari?
disaqaridi SeiZleba arsebobdes rogorc Ria, ise

cikluri saxiT, ris gamoc maT xsnarebs gaaCnia mu-

tarotaciis unari.

daxasiaTeT saqaroza da gamosaxeT formuliT.
disaqaridebis mnivSnelovani warmomadgenelia

C12H22O11 _ saqaroza (lerwmis Saqari). igi farTodaa

gavrcelebuli mcenareul samyaroSi da mcire raode-

nobiT Sedis TiTqmis yvela mcenaris Semadgenlo-

baSi. gansakuTrebiT didi raodenobiT gvxvdeba Saq-

ris lerwmisa da Saqris Warxlis SemadgenlobaSi

(28%), saidanac xdeba sawarmoo masStabebiT misi mi-

Reba. am disaqaridSi D-glukoza (piranozul for-

maSi) da dakavSirebuli D-fruqtozasTan (furano-

zul formaSi) naxSirbadis atomebTan arsebuli hid-

roqsidis jgufebis xarjze.

ras ewodeba inversia?
saqarozas hidrolizis Sedegad brunvis mimarTu-

lebis Secvlas inversia ewodeba.
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rogori saxamebelia glikogeni?
glikogeni (cxoveluri saxamebeli) _ organizmSi

mcenareuli saxameblis struqturuli da funqciuri

analogia. ganStoebis wertilebs Soris aq 10-12 gli-

koziduri naSTia. glikogenis molekuluri masa 100

milions aRwevs. igi samarago polisaqaridia.

daaxasiaTeT celuloza.
celuloza mcenareuli polisaqaridia. xis merqani

Seicavs 50-70% celulozas, bamba TiTqmis sufTa

celulozaa. misi makromolekuluri jaWvi araa ganS-

toebuli. igi wyalSi ar ixsneba, qimiurad inertulia.

saukeTeso masalaa mcenaris ujredis kedlebis asa-

gebad. kuW-nawlavis traqtis fermentebi ver Slis

celulozas, magram, miuxedavad amisa, es ukanaskneli

aucilebelia kvebisaTvis.

daaxasiaTeT qitini.
qitini Sedis qvewarmavalTa rqovani garsis Semad-

genlobaSi. es homopolisaqaridi cxovelur orga-

nizmSi asrulebs iseTive funqcias, rogorsac celu-

loza mcenareebSi. ar gvxvdeba Tavisufali saxiT.

Cveulebriv igi ukavSirdeba cilebs, lipidebs, pig-

mentebsa da araorganul mJavebs.

nukleinmJavebi

ras warmoadgens nukleinmJavebi? romeli nukleinmJava aris
genetikuri informaciis gadamtani da nukleinmJavaTa ramdeni
tipi gvxvdeba nebismier organizmSi?

nukleinmJavaTa biologiuri funqcia jer kidev

ucnobia. nukleinmJava, kerZod ki dezoqsiribonuk-

leinmJava, aris genetikuri informaciis gadamtani.

nebismier cocxal organizmSi nukleinmJavaTa ori

peqtinis (80-90%) narevia. igi warmoiqmneba mcenare-

ebSi fotosinTezis Sedegad da samarago sakvebs war-

moadgens.

daaxasiaTeT saxameblis fizikuri Tvisebebi.
saxamebeli TeTri, amorfuli nivTierebaa. civ wyal-

Si ar ixsneba. cxel wyalSi ijirjveba da misi gark-

veuli nawili TandaTanobiT ixsneba.

ra SemTxvevaSi miiReba deqstrinebi?
saxameblis swrafi gacxelebisas, masSi higrosko-

puli tenis (10-20%) arsebobis gamo, xdeba makroer-

guli jaWvis hidrolizuri daSla, ris Sedegadac

miiReba ufro dabalmolekuluri polisaqaridebis

narevi _ deqstrinebi.

(C6H10O5)n (C6H10O5)m C12H22O11 C6H12O6
saxamebeli deqstrinebi maltoza    glukoza

ras uwodeben xsnad saxamebels?
nawilobriv deqstrinizebuli saxamebeli Sedare-

biT kargad ixsneba wyalSi da cnobilia xsnadi sa-

xameblis saxelwodebiT.

rodis mimdinareobs deqstrinizeba?
deqstrinizeba mimdinareobs puris cxobis proces-

Si. deqstrinebad gardaqmnili fqvilis saxamebeli,

kargi xsnadobis gamo, ufro advilad SeiTviseba

organizmis mier.

ras warmoadgens maltoza?
amidozis disaqariduli fragmenti maltozaa. misi

jaWvi aris ganStoebuli, Seicavs 200-1000 glukozis

naSTs, molekuluri masa 40000-160000. amidozis makro-

molekula spiraluradaa daxveuli, amasTan, spiralis

TiToeul xviaze 6 monosaqariduli naSTi Tavsdeba,

iodTan warmoiqmneba kompleqsi. iodis kompleqss ami-

dozasTan lurji Seferva gaaCnia,  ris gamoc igi

gamoiyeneba rogorc saxameblis, ise iodis aRmosaCenad.
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ra SemTxvevaSi vRebulobT ribonukleotidebs an dezoqsiri-
bonukleotidebs?

nukleinmJavebSi azotovani fuZeebi ukavSirdeba

b-D-ribozas (rnm-Si) an 2 dezoqsi b-D-ribozas, war-

moqmnis ra, Sesabamisad, ribonukleotidebs an dezoq-

siribonukleotidebs.

ujredSi gvxvdeba iseTi nukleozidebi, romlebic ar warmo-
adgens nukleinmJavaTa komponentebs. romeli daavadebebis
samkurnalod gamoiyeneben maT?

ujredebSi gvxvdeba iseTi nukleozidebic, romle-

bic ar warmoadgens nukleinmJavaTa komponentebs. am

bolo dros maT sul ufro farTod iyeneben avTvi-

sebiani warmonaqmnebis samkurnalod.

ra warmoqmnis dnm-s da rnm-s?
ribonukleotidebi warmoqmnis rnm-s, xolo dezoq-

siribonukleotidebi _ dnm-s.

rogor naerTebs uwodeben nukleotidebs? romeli naerTis
naSTebisagan Sedgeba nukleinmJavaTa polimeruli jaWvi?

nukleinmJavaTa polimeruli jaWvi Sedgeba monacv-

leobiT ganlagebuli pentozuri da fosfaturi naS-

Tebisagan, xolo heterocikluri fuZeebi ukavSir-

deba pentozur naSTebs.

ra ganapirobebs dnm-is da rnm-is molekulebis unikalur
struqturas da funqciur individualobas?

azotovani fuZeebis Tanmimdevroba polinukleo-

tidur jaWvSi ganapirobebs dnm da rnm molekulebis

unikalur struqturas da funqciur individualobas.

ras warmoadgens nukleinmJavaTa pirveladi struqtura?
nukleinmJavaTa pirveladi struqtura aris poli-

nukleotidebis uwyvet jaWvSi kovalenturi bmebiT

erTmaneTTan dakavSirebul nukleotidur rgolTa

Tanmimdevroba.

tipi gvxvdeba _ ribonukleinmJava (rnm) da dezoqsi-

ribonukleinmJava (dnm).

ra mniSvnelovan biologiur funqcias asrulebs nukleinmJavebi?
nukleinmJavebi asrulebs rig mniSvnelovan biolo-

giur funqcias, rac ar aris damaxasiaTebeli sxva

biopolimerebisaTvis. am funqciebidan ZiriTadia memk-

vidreobiTi informaciis Senaxvisa da gadacemis uz-

runvelyofa da uSualo monawileoba am informa-

ciis realizaciis meqanizmSi yvela ujreduli ci-

lis sinTezis programirebis gziT.

rogor gesmiT, rom nukleinmJavaTa struqturuli komponen-
tebi asrulebs kofaqtorebis funqciebs, Sedis kofermentis
SemadgenlobaSi? raSi iRebs monawileobas?

nukleinmJavaTa struqturuli komponentebi asru-

lebs kofaqtorebis funqciebs, Sedis kofermentebis

SemadgenlobaSi, riTac uSualo monawileobas Rebu-

lobs nivTierebaTa cvlaSi, energiis gadatanasa da

transformirebaSi.

romeli naerTia nukleinmJavis erT-erTi ZiriTadi komponenti?
nukleinmJavaTa erT-erTi ZiriTadi komponentia

heterocikluri azotovani fuZeebi. isini pirimidi-

nisa da purinis nawarmebia. zogierTi iSviaTi gamo-

naklisis gamo nukleinmJavebi azotovani fuZis saxiT

Seicavs uracils (mxolod rnm), Timinis (mxolod

dnm), citozins, guanins da adenins.

romeli naerTis nawarms iyeneben simsivnuri daavadebebis
samkurnalod?

simsivniT gamowveuli daavadebis samkurnalod iye-

neben pirimidinuli da perinuli fuZeebis iseT na-

warmebs, romlebic aRnagobiT azotovani fuZis msgav-

sia, magram absoluturad identuri ar aris, maTi

antimetabolitia.
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Tavisufali saxiT gvxvdeba nukleozidebis mono-,

di- da trifosfatebi. gansakuTrebiT farTodaa gavr-

celebuli adeninSemcveli nukleotidebi: adenozin-

5-trifosfati (AMP). adenozin-5-difosfati (ADP) da
adenozin-5-trifosfati (ATP). am nukleotidebs unari

aqvs fosfaturi naSTebis ricxvis gazrdiT an Sem-

cirebiT gardaiqmnas erTmaneTSi. fosfaturi naSTebi

erTmaneTTan dakavSirebulia bmiT, romelic energiis

didi maragis gamo makroergul bmas warmoadgens.

mis warmosaqmnelad saWiroa energetikuli danaxar-

jebi, romelTa dafarva xdeba naxSirwylebis da-

Jangvis procesSi gamoyofili energiis nawiliT.

ras Seicavs ADP da ATP maragis saxiT?
ADP da ATP maragis saxiT Seicavs naxSirwylebis

fotosinTezisaTvis saWiro mzis energiis nawils.

makroerguli bmis gawyvetisas es energia (32kj/moli)

gamoiyofa, ris gamoc mraval bioqimiur procesSi

ATP gamodis energiis mimwodeblis rolSi.

kofermentebi

ras warmoadgens kofermentebi?
kofermentebi warmoadgens rTuli fermentebis Se-

madgenel komponentebs. rogorc cnobilia, martivi

fermentebi Sedgeba mxolod aminmJavebisagan, rTuli

fermentebi ki, garda cilovani komponentisa, warmod-

genilia aracilovani komponentiT kofermentis an

prosTetuli jgufis saxiT.

ra emarTeba koferments qimiuri reaqciis Semdeg? ra xorciel-
deba maTi saxiT da ra procesSi iReba aqtiur monawileobas?

kofermentebi aqtiurad monawileobs qimiur reaq-

ciaSi. reaqciis damTavrebis Semdeg, fermentis msgav-

sad ubrundeba sawyis mdgomareobas. kofermentebiT

riT ganisazRvreba dnm-is meoradi struqtura?
dnm-is meoradi struqtura ganisazRvreba mis mo-

lekulaSi polinukleotiduri jaWvis sivrciTi or-

ganizaciiT.

risgan Sedgeba dnm-is molekula da aRniSneT, ra rols asrulebs
jaWvebs Soris wyalbaduri bma?

dnm-is molekula Sedgeba ori polinukleotiduri

jaWvisagan, romlebic daxveulia saaTis isris moZ-

raobis mimarTulebiT saerTo RerZis irgvliv, ormagi

spiralis saxiT. jaWvebs Soris arsebuli wyalba-

duri bmebi myardeba azotovani fuZeebis specifikur

wyvilebs _ erTi jaWvis purinul fuZes da meore

jaWvis pirimidul fuZes Soris.

ra xsnis genebis gaormagebas?
ori jaWvis komplementaroba Zalze advilad xsnis

genebis gaormagebas, anu replikacias.

raSi iRebs monawileobas nukleotidebi?
nukleotidebi ara mxolod nukleinmJavaTa saSeni

masalaa, aramed isini kofermentebsac warmoadgens da

monawileobas Rebulobs nivTierebaTa cvlaSi.

ra SemTxvevaSi asrulebs fermentebi biokatalizatorebis rols?
aqve aRniSneT, rogori bunebisaa fermentebi da kofermentebi?

fermenti Tavis biokatalizur funqciebs asru-

lebs mxolod kofermentebTan erTad. yvela fermenti

cilovani bunebisaa, maSin, roca kofermenti, Cveulebriv,

cilebs ar warmoadgens. aqvs ufro martivi aRnagoba

da araorganuli an organuli bunebisaa.

romeli naerTi Seadgens kofermentis mniSvnelovan jgufs?
sad gvxvdeba organizmSi? aRniSneT, ufro farTod romeli
nukleotidebia gavrcelebuli? aqve gaeciT pasuxi:risi unari
aqvs am nukleotidebs da romeli bmiT aris dakavSirebuli
fosfaturi naSTebi erTmaneTTan?

kofermentebis mniSvnelovan jgufs Seadgens nuk-

leozidpolifosfati. organizmis yvela qsovilSi
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lipidebi

ras uwodeben lipidebs da ra funqcias arulebs organizmSi?
lipidebs uwodeben bunebriv dabalmolekulur

organul naerTebs, romlebic wyalSi uxsnadia, mag-

ram ixsneba arapolarul gamxsnelebSi. organizmSi

isini asruleben sxvadasxva funqciebs: warmoadgens

ujredis membranis struqturul komponents da ̀ en-

ergetikuli saTbobis~ Senaxvis da gadatanis ZiriTad

formas. aris sxva mnivSnelovani naerTebis winamor-

bedi. asrulebs Termuli, eleqtruli da fizikuri

zemoqmedebisagan damcavi barieris funqciebs. Sedis

im garsebis SemadgenlobaSi, romlebic icavs orga-

nizms infeqciisagan, wylis zedmetad dagrovebis an

dakargvisagan. warmoadgens vitaminebsa da hormo-

nebs.

ramden jgufad yofen lipidebs? daaxasiaTeT TiToeuli.
hidrolizis unaris mixedviT lipidebs yofen: ga-

sapvnad da gausapnav lipidebad. gasapvnadi lipi-

debi hidrolizis Sedegad warmoqmnis or an met

komponents,  maSin, roca gausapnadi lipidebi erT-

komponentiania.

gasapvnadi lipidebi
martivi lipidebi

rogor iyofa martivi lipidebi?
martivi lipidebi iyofa neitralur acetilgli-

ceridebad da cvalebad lipidebad. bunebaSi arse-

buli lipidebis naxevarze meti glicerolipidebis,

anu gliceridebis klass miekuTvneba. yvela sam-

atomiani spirtis _ glicerinis nawarmia.

xorcieldeba wyalbadis atomebis, eleqtronebisa da

qimiuri jguebis erTi naerTidan meoreze gadatana.

kofermentebi aqtiurad monawileobs nivTierebaTa daS-

lisa da sinTezis, izomerizaciisa da sxva procesebSi.

rogorc viciT, kofermentis nawili organizmSi ar sinTezdeba.
amisaTvis ra aris saWiro? aRniSneT, romeli kofermanti
asrulebs mniSvnelovan rols nivTierebaTa cvlis procesSi.

kofermentebis didi nawili ar sinTezdeba adamia-

nis organizmSi da saWiroa maTi miReba mcenareuli

an cxoveluri sakvebidan. am mxriv gansakuTrebul

interess iwvevs vitaminebi.

raSi mdgomareobs organizmSi nivTierebaTa mniSvnelovani
funqcia?

nivTierebaTa mniSvnelovani funqcia organizmSi

mdgomareobs axali naxSirbad-naxSirbaduli bmebis

warmoqmniT.

ra nivTiereba sinTezdeba garkveul pirobebSi diabetis, Sim-
Silis an Warbi dietis dros? es nivTiereba RviZlSi gar-
daqmnis Semdeg ra nivTierebas warmoqmnis, ra izrdeba mkveTrad
sisxlSi, riT avaddeba adamiani da sunTqvis dros risi suni
igrZoba?

sainteresoa, rom garkveul pirobebSi _ diabetis,

SimSilobis an Warbi dietis dros acetilkofermenti

A didi raodenobiT sinTezdeba. Warbad dasinTeze-

buli kofermenti RviZlSi mimdinare gardaqmnebis

Sedegad warmoqmnis acetons. Tu aRniSnuli procesi

Zalze intensiurad mimdinareobs, sisxlSi mkveTrad

izrdeba e.w. ̀ ketonuri sxeulebis~ raodenoba da ada-

miani avaddeba acidoziT an ketoziT. ukanasknel

SemTxvevaSi sunTqvis dros igrZnoba acetonis suni.
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glicerinis rogori eTerebi gvxvdeba bunebaSi? ras Seicavs
martivi glicerini?

bunebaSi, Zalze iSviaT gamonaklisis garda, gli-

cerinis mxolod sruli eTerebi, anu triacilgli-

cerini gvxvdeba. amasTan, martivi triacilglicerini

ZiriTadad Seicavs erTi mJavas naSTs, xolo Sereu-

li triacilglicerinebi sxvadasxva mJavaTa naSTebs.

ras warmoadgens bunebrivi cximebi?
bunebrivi cximebi warmoadgens Sereul triacil-

glicerinebs.

ras aqvs didi mniSvneloba cximebis dasaxasiaTeblad?
cximebis dasaxasiaTeblad didi mniSvneloba aqvs

gasapnebisa da ioduri ricxvebis cnebebs.

ra aris gasapnebis ricxvi?
gasapnebis ricxvi aris kaliumis tutis miligra-

mebis raodenoba, romelic ixarjeba 1 grami cximis

hidrolizisas warmoqmnili cximovani mJavebis ga-

neitralebaze.

ras gviCvenebs ioduri ricxvi?
ioduri ricxvi gviCvenebs cximebis ujerobis xa-

risxs. iodis ricxvi, es aris iodis gramebis raodeno-

ba, romelic uerTdeba 100 gram cxims.

ras warmoadgenen cvilebi?
martiv gasapvnad lipidebs miekuTvneba cvilebi.

isini umaRlesi cximovani mJavebisa da umaRlesi erT-

atomiani spirtebis rTuli eTerebia, cxoveluri da

mcnareuli warmoSobis. cvilebi warmoqmnis damcvel

fenas adamianisa da cxovelis kanze da icavs mas.

aseve icavs mcenareebs gaxmobisgan.

ras ewodeba cximovani mJavebi?
glicerolipidebSi molekulis hidrofobur na-

wils maRalmolekuluri cximovani mJavebi qmnis.

amasTan, lipidebis mravalferovneba ZiriTadad swo-

red am maRalmolekuluri karbonmJavebiT aris ganpi-

robebuli. es mJavebi pirvelad gamoyofili iqna

cximebidan, ris gamoc maT cximovani mJavebi ewodaT.

daaxasiaTeT cximovani mJavebi.
cximovani mJavebi erTmaneTisagan gansxvavdeba jaW-

vis ganStoebis xarisxiTa da xasiaTis, ormagi bmebis

ricxvisa da mdebareobis, naxSirbaduli jaWvis sigr-

Zis mixedviT. mcenareul da cxovelur lipidebSi

Semavali cximovani karbonmJavebi, rogorc wesi, nax-

SirbadatomTa luw ricxvs Seicavs. amasTan,  Warbobs

molekulaSi 16-20 naxSirbadatomis Semcveli mJavebi.

romeli mJavebi miekuTvneba najer cximovan mJavebs?
najeri cximovani karbonmJavebidan aRsaniSnavia

palmitinmJava (C15H31COOH) da stearinmJava (C17H35COOH),

xolo ujeri mJavebidan _ oleinmJava (C17H33COOH),

linolmJava (C17H31COOH), linolenmJava (C17H29COOH)

da araqidonmJava (C19H31COOH).

ras ewodeba Seucvleli cximovani mJavebi, sad arian isini gavr-
celebuli da ras uwyobs es mJava xels?

linolmJava da linolenmJava ar sinTezdeba ada-

mianis organizmSi da mxolod sakvebTan erTad xvdeba

masSi. es mJavebi aucilebelia normaluri lipidu-

ri cvlisaTvis, ris gamoc maT Seucvlel cximovan

mJavebs uwodeben. linolmJaviTa da linolenmJaviT

mdidaria mcenareuli zeTebi. es mJavebi xels uwyobs

sisxlSi qolesterinis, aTerosklerozis ganviTa-

rebis erT-erT faqtors, raodenobis Semcirebas.
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daaxasiaTeT sfingolipidebi.
fosfogliceridebis struqturuli analogebia

sfingolipidebi, romelTa SemadgenlobaSi glice-

rinis adgili ukavia oratomian aminspirts _ sfingo-

zins. sfingolipidebis yvelaze ufro gavrcelebu-

li warmomadgenelia sfingomielini, romlis pola-

ruli jgufis SemadgenlobaSi Sedis qolini.

daaxasiaTeT sfingomielini.
sfingomielini mniSvnelovani raodenobiT gvxvdeba

mielinSi, eriTrocitebsa da TirkmelebSi. ujredSi

igi lokalizebulia plazmur membranaSi. organiz-

mis zogierTi paTologiuri mdgomareoba dakavSire-

bulia sfingomielinis Semcvelobis cvlilebasTan.

daaxasiaTeT glikolipidebi da aRniSneT maTi nawarmebi.
lipidebis kidev erT did jgufs Seadgens gliko-

lipidebi, romelTa ZiriTad Saqrovan komponente-

bad gvevlineba glukoza da galaqtoza, maTi sulfa-

tebi, aminSaqrebi da sialmJavebi. maTi tipuri warmo-

madgenelia cerobrozidebi da gangliozidebi.

sad aris aRmoCenili gangliozidebi?
gangliozidebi glikolipidebia, romelTa Semad-

genlobaSi Sedis sialmJavas erTi an ramdenime naSTi

da oligosaqariduli jaWvi. es naerTebi pirvelad

aRmoCenil iqna inglisSi da aqedan warmosdga maTi

saxelwodebac. gangliozidebiT mdidaria tvinis ru-

xi nivTiereba. eriTrocitebidan gamoyofil iqna erT-

erTi umartivesi gangliozidi _ hematozidi, romelic

Sedgeba ceramidTan dakavSirebuli glukozisa da

galaqtozis naSTebisagan.

riT aris SemosazRvruli cocxali organizmi?
nebismieri cocxali ujredi SemosazRvrulia memb-

raniT, romelic umniSvnelovanes rols asrulebs

ujredSi mimdinare ZiriTadi fiziologiuri proce-

sebis ganxorcielebaSi.

rTuli lipidebi

ras warmoadgens fosfolipidebi?
fosfolipidebi biologiuri membranis ZiriTadi

komponentia. es naerTebi warmoadgens fosformJavasa

da glicerinis an sfingozinis rTul eTerebs.

rogor aris Canacvlebuli glicerofosfolipidebSi glice-
rini?

glicerofosfolipidebSi glicerinis erT-erTi

pirveladspirtuli jgufis wyalbadatomi Canacv-

lebulia fosformJavas naSTiT, darCenili hidroqsi-

lis jgufis wyalbadatomebi ki _ naxSirwyalbaduri

radikalebiT, romlebic glicerins ukavSirdeba rTul-

eTeruli an martiveTeruli bmebiT.

cocxal organizmSi romeli glicerofosfolipidebia
gavrcelebuli? daaxasiaTeT isini.

cocxal organizmebSi gavrcelebulia glicero-

fosfolipidebis diaciluri formebi. glicerofos-

folipidebis mniSvnelovani warmomadgenlebia fos-

fatidqolinebi, anu lecitebi. isini umaRles cxo-

velTa da mcenareTa qsovilSi Semaval fosfolipid-

Ta 50%-s Seadgens. am qsovilSi SedarebiT naklebi

raodenobiT (15-30%) gvxvdeba fosfatideTanolaminebi,

anu kefalinebi. magram isini baqteriuli ujredebis

Semadgenel erT-erT ZiriTad komponents warmoadgens.

daaxasiaTeT plazmalogenebi.
fosfogliceridebis kidev erTi tipia plazmalo-

genebi. aRmoCenilia yvela cxovelis qsovilsa da or-

ganoSi. sakmaod didi raodenobiT gvxvdeba adamianis

organizmSic. SedarebiT naklebi raodenobiT _ mce-

nareebsa da mikroorganizmebSi. centraluri nervuli

sistemis lipidebis saerTo raodenobis 10% plaz-

malogenebia.
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ra aris terpenis Tviseba?
terpenis mniSvnelovani Tvisebaa haeris JangbadiT

daJangva, amasTan, atomuri Jangbadi ukavSirdeba mo-

lekulurs da gardaqmnis mas ozonad.

rogor terpenebs ganasxvaveben?
ganasxvaveben alifatur, monociklur da tricik-

lur terpenebs.

ris warmomadgenelia limoneni? daaxasiaTeT igi.
monocikluri terpenis warmomadgenelia limoneni.

mas Seicavs mravali eTerzeTi,  maT Soris, limonis

zeTic,  rac ganapirobebs limonis sasiamovno suns.

saxelwodebac limoneni limonisagan warmodgeba.

ra warmoiqmneba limonenis hidrataciiT?
limonenis hidrataciiT warmoiqmneba oratomiani

spirti terpeni, romelic kristaldeba erT moleku-

la wyalTan terpinhidratis saxiT.

daxasiaTeT menToli.
monocikluri terpenebis kidev erTi warmomadge-

nelia menToli. igi Sedis pitnis eTerzeTebis Semad-

genlobaSi, aqvs antiseptikuri, damawynarebeli da

tkivilgamayuCebeli moqmedeba. menToli Sedis vali-

dolisa da surdos sawinaaRmdego malamoebis Semad-

genlobaSi.

daaxasiaTeT qafuri.
qafuri specifikuri sunis mqone kristaluri niv-

Tierebaa. mas Rebuloben skipidaridan. qafurs gamo-

yofen agreTve qafuris xis eTerzeTebiadan. qafuri

ZvelTaganve gamoiyeneboda gulis moqmedebis stimu-

latorad. bromis moqmedebisas xdeba bromireba kar-

bonilis jgufis mimarT da warmoiqmneba bromqafuri,

romelic aumjobesebs gulis moqmedebas da awynarebs

centralur nervul sistemas.

gausapvnadi lipidebi

ras aerTianebs gausapvnadi lipidebi?
gausapvnad lipidebSi aerTianeben naerTis or tips

_ terpenebs da steroidebs. steroidebi ZiriTadad

gavrcelebulia cxoveluri warmoSobis lipidebSi,

xolo terpenebi _ mcenareul lipidebSi.

terpenebi

ra aris terpenebi da misi pirveli warmomadgeneli? dawereT
misi zogadi formula.

terpenebi biologiurad aqtiuri naerTebia, ro-

melTa pirveli warmomadgenlebi gamoyofil iqna

terpenuli zeTidan. maTi zogadi formulaa (C5H8)2n

(n icvleba 0-dan 8-mde).

rad iyofa terpenebi n-is mniSvnelobis mixedviT?
n-is mniSvnelobis mixedviT terpenebi iyofa: mono-

terpenebad (n=0), seskviterpenebad (n=1), diterpenebad
(n=2), sesterterpenebad (n=4), triterpenebad (n=5), tet-
raterpenebad (n=6) da politerpenebad (n8).

raSi iyeneben terpenebs?
baqteriostatikuri moqmedebis gamo terpenebs iye-

nebdnen jer kidev Zvel egvipteSi balzamirebisaT-

vis. amJamad parfiumerul warmoebaSi surnelovani

nivTierebebis saxiT gamoyenebul naerTTa umravle-

soba terpenia.

ras warmoadgens terpenebi, seskviterpenebi da diterpenebi?
terpenebi, seskviterpenebi da diterpenebi warmoad-

gens sxvadasxva mcenareuli zeTebis Semadgenel kom-

ponentebs da ganapirobebs maT suns.
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arteriebis kedlebze mis gamoyofas da, aqedan gamom-

dinare, sisxlZarRvTa elastikurobis Semcirebas.

daaxasiaTeT hormoni.
hormoni biologiurad aqtiuri nivTierebaa, rome-

lic warmoiqmneba Siga sekreciis jirkvlebis moqme-

debis Sedegad da monawileobas Rebulobs organiz-

mis nivTierebaTa cvlisa da fiziologiuri proce-

sebis regulirebaSi. aRniSnuli naerTebi warmoad-

gens Sualedur rgols nervul sistemasa da fer-

mentebs Soris. Siga sekreciis jirkvlebSi sinTezi-

rebuli hormonebi sisxlis saSualebiT gadaitaneba

organoebSi, sadac axdens Sesabamisi fermentebis ka-

talizuri aqtivobis gazrdas an maTi biosinTezis

daCqarebas. e.w. @anatomiuri klasifikaciiT~ arCeven

farisebri jirkvlis, Tirkmelzeda jirkvlis, sasqeso

jirkvlis da a.S. hormonebs.

ramden jgufad iyofa hormonebi?
yvela cnobili hormoni iyofa sam jgufad: 1. amin-

mJavebi da maTi gardaqmnis produqtebi; 2. peptidebi

da cilovani hormonebi; 3. steroidebis nawarmebi.

romeli hormoni gamoiyofa Tirkmelzeda jirkvlis qerqidan?
Tirkmelzeda jirkvlis qerqidan gamoiyofa ormo-

camde hormoni, romlebic warmoadgens pregnanis

nawarmebs. maT kortikosteroidebsac uwodeben.

ramden jgufad yofen kortikosteroidebs?
moqmedebis xasiaTis mixedviT kortikosteroidebs

yofen or jgufad: minerali kortikosteroidebi

(gavlenas axdens naxSirwylebis cvlaze) da gluko-

kortikosteroidebi (gavlenas axdens naxSirwylebis

cvlaze).

daaxasiaTeT dezoqsikortikosteroini.
erT-erTi mniSvnelovani minerali kortikosteroi-

dia dezoqsikortikosteroini. igi organizmSi iwvevs

steroidebi

rogori naerTebia steroidebi?
steroidebi biologiurad mniSvnelovani naerTebia,

romelTa struqturas safuZvlad udevs stearinis kon-

densirebuli karbocikluri sistema, romelic Sed-

geba sami cikloheqsanisa da erTi ciklopentanis birT-

vebisagan.

ra funqcias asrulebs steroidebi organizmSi?
steroidebi organizmSi gansxvavebul funqciebs

asrulebs. am tipis mravali fiziologiurad aqtiuri

naerTi, romelsac iyeneben medicinaSi, dRes sinTe-

zis gziT aris miRebuli.

ra miekuTvneba steroidebs?
steroidebs miekuTvneba: 1. sterinebi da maTTan axlos

mdgomi D jgufis vitaminebi; 2. naRvlis mJavebi;

3. sasqeso hormonebi; 4. sagule glikozidebis agli-

konebi.

ras warmoadgens sterinebi?
sterinebi policikluri kristaluri erTatomiani

spirtebia, romlebic warmoadgens naxSirwyalbad qo-

lestanis nawarmebs.

daaxasiaTeT qolesterini.
yvelaze ufro cnobili stearinia qolesterini,

romelic Sedis TiTqmis yvela cxoveluri orga-

nizmis SemadgenlobaSi. e.w. naRvlis qvebi zogjer

90% qolesterins Seicavs. gasufTavebuli qoleste-

rini TeTri kristaluri nivTierebaa. organizmSi

gvxvdeba rogorc Tavisufali, ise rTuli eTeris sa-

xiT. qolesterinis saerTo raodenobidan, romelsac

Seicavs adamianis organizmi, mxolod 20% gvxvdeba

sakvebSi. misi ZiriTadi raodenoba sinTezirdeba Zmar-

mJavidan. qolesterinis mimocvlis darRveva iwvevs



251250

natriumis ionebis Seyovnebas da aCqarebs kaliumis

ionebis gamoyofas, ris gamoc matulobs qsovilebis

mier wylis SeboWvis unari.

ra aris glukokortikostereoidebis warmomadgeneli? daaxa-
siaTeT TiToeuli.

glukokortokosteroidebis warmomadgenlebia hid-

rokortizoni da prednizoloni. hidrokortizoni

xels uwyobs glikogenis dagrovebas RviZlSi, zrdis

glukozis Semcvelobas sisxlSi da gaaCnia anTebis

sawinaaRmdego moqmedeba. prednizoloni sinTezuri

kortikosteroidia da moqmedebiT Tavis bunebriv ana-

logze ufro Zlieria. gamoiyeneba revmatizmis, bron-

qialuri asTmisa da kanis anTebiTi procesebis mkur-

nalobis dros.

ra gamoimuSavebs sasqeso hormonebs?
sasqeso hormonebs gamoimuSavebs sasqeso organo-

ebi. es hormonebi axdens sasqeso funqciebis reguli-

rebas. maT miekuTvneba qalisa (gestogenebi da estro-

genebi) da mamakacis (androgenebi) sasqeso hormonebi.

sad warmoiqmneba gestogenebi?
gestogenebi (fexmZimobis hormonebi) warmoiqmneba

sakvercxeebSi. misi zogierTi sinTezuri analogi

gamoiyeneba fexmZimobis sawinaaRmdego preparatad.

amasTan, am ukanasknelis ukontrolo miRebam SeiZ-

leba gamoiwvios diabeti, RviZlis funqciis moSla

da sisxlis formulis Secvla.

ras akontrolebs estrogenebi?
estrogenebi akontrolebs menstrualur cikls

qalebSi. isini naxSirwyalbadestranis nawarmebia.

ras warmoadgens androgenebi?
mamakacis sasqeso hormonebi (androgenebi) naxSir-

wyalbad androstanis nawarmia. es hormonebi astimu-

lirebs spermis gamomuSavebas. maTi nakleboba iwvevs

azotisa da fosforis cvlis darRvevas.

ras warmoadgens stearidebi?
stearidebi monawileobs cilebis biosinTezis re-

gulirebaSi. biosinTezis Sedegad warmoqmnili ste-

roiduli hormonebi gadaitaneba sisxlSi. amasTan,

calkeuli hormonis tarnsporti xorcieldeba speci-

fikuri ciliT. peptiduri hormonisagan gansxvavebiT,

romelic membranis doneze urTierTqmedebs ujred-

Tan, steroiduli hormoni Sedis ujredis SigniT da

citoplazmaSi xvdeba Tavis specifikur receptors.

steroid-receptoruli kompleqsi stabilizdeba

hidrofoburi urTierTqmedebisa da wyalbaduri bme-

bis xarjze. amis Semdeg aRniSnuli kompleqsi SeaR-

wevs birTvSi da ukavSirdeba qromatins, riTac axdens

specifikuri genebis transkrifciis inicirebas, war-

moqmnili rnm-is winamorbedi gamodis citoplazmaSi

da astimulirebs specifikuri fermentebis transi-

lacias. amrigad, steroiduli hormonebis saSualebiT

xdeba fermentebis inducireba.

ras Seicavs zogierTi mcenare?
zogierTi mcenare Seicavs glikozidebs, romlebic

Zalze mcire dozebiT Zlier zemoqmedebas axdens gu-

lis kunTze. am glikozidebma miiRo sagule gliko-

zidebis saxelwodeba. maT axasiaTebs kardiotonuri

moqmedeba da gamoiyeneba gul-sisxlZarRvTa daavade-

bebis mkurnalobisas. sagule glikozidebi koncent-

rirdeba gulis kunTSi da maTi Semcveloba 10-40-jer

metia, vidre organizmis sxva qsovilebSi.
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