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		                winasityvaoba  

winamdebare wigni _ `adamianis fiziologia” 2, warmoad-

gens meore wigns saxelmZRvanelosi _ `adamianis fiziologia” 

4 wignad da gadmoscems adamianis organizmSi nivTierebaTa da 

energiis cvlis, sxeulis temperaturisa da Termoregulaci-

is,  kvebis da saWmlis monelebis fiziologias. wigni Sedgeba 3 

Tavisgan, rac Seadgens 348 gverds. sailustracio masala war-

modgenilia 24 feradi naxaziT,16 cxriliTa da 10 feradi fo-

tosuraTiT. TiToeuli Tavis bolos, masalis ukeT aTvisebis 

mizniT, mocemulia masalis Sesabamisi sakontrolo kiTxvebi, 

testebi TviTSefasebisTvis da pasuxebi testebze. yoveli Tavi 

bolovdeba am TavSi gamoyenebuli literaturis CamonaTvaliT. 

imasTan  dakavSirebiT, rom  Tanamedrove  gastroentero- 

logiis erT-erT aqtualur problemas sakveb nivTierebaTa 

monelebis, Sewovisa da transportirebis darRvevis sakiTxi 

warmoadgens, avtorma saWirod CaTvala, winamdebare wignSi    

garkveuli  dasaSvebi doziT CaerTo  am sakiTxTan dakavSire-

buli uaxlesi paTofiziologiuri masalac _ bolo wlebSi 

maRalreitingul samamulo da ucxour samecniero JurnalebSi 

gamoqveynebuli, saerTaSoriso konferenciebsa Tu kongresebSi 

moxsenebuli  qarTvel da ucxoel mecnierTa da klinicistTa 

monacemebi da daskvnebi. 

winamdebare wignis me-III Tavis me-13 _ me-16 paragrafebi 

Sedgenilia saxelganTqmuli qarTveli gastroenterologebis 

b. raWveliSvilis, T. kereseliZis, x. paWkorias, s. qemokliZis, 

l. ZnelaZis, e. adamias da sxvaTa originaluri samecniero da 

praqtikuli xasiaTis Sromebis  mixedviT. 

imis gaTvaliswinebiT, rom winamdebare wigni gankuTvnilia  

saxelmZRvanelod „adamianis fiziologiaSi” aramxolod magis

tranti fiziologebisaTvis, aramed is SeiZleba gamoyenebul 

iqnes saxelmZRvanelod samedicino universitetis studen
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tebisTvis (da rezidentebisTvis), me-III ganyofilebis (saWm-

lis monelebis fiziologia) bolos Setaniliqna paragrafi, 

romelic exeba saWmlis monelebis ZiriTadi procesebis dar-

RveviT mimdinare ramdenime iSviaT daavadebas, romlis uCveu-

lo formebi, msoflioSi pirvelad, gamovlenil iqna qarTveli 

gastroenterologebis mier, 1980 -2012 wlebSi.

avtori madlobas uxdis Tbilisis saxelmwifo samedicino 

universitetis klinikis eqimTa jgufs, romelic monawileobda 

winamdebare wignSi warmodgenili paTofiziologiuri masalis 

mowodebasa Tu ganxilvaSi da gansakuTrebiT, baton xuta paWko-

rias sakuTari samecniero-klinicisturi da metad Rirebuli 

unikaluri sailustracio fotomasalis (sur. 1-10) mowodebis

Tvis. avtori aseve madlieri iqneba gamocemis misamarTiT ga-

moTqmuli TiToeuli SeniSvnis, miTiTebis Tu rekomendaciis 

mimarT, romelTa mowodeba SesaZlebelia Semdeg eleqtronul 

misamarTze: elisabedvekua@yahoo.fr da elisabed27@mail.ru.

					                    elisabed vekua
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I. nivTierebaTa da energiis cvla. 
sxeulis temperatura da 

Termoregulacia 

I.1. cocxali organizmi, rogorc Ria 
Termodinamikuri sistema

cocxali organizmis arseboba da masSi mimdinare cxovelqme
debis yvela procesi mWidrodaa dakavSirebuli organizmsa da 
mis garemomcvel ares Soris nivTierebisa da energiis cvlasTan. 
cocxali organizmis funqcionirebis nebismieri saxe dakavSire-
bulia energiis ganuwyvetliv gardaqmnasTan. nebismieri materi-
aluri obieqti, nebismieri sxeuli, romelic Sedgeba nawilakebis 
didi ricxvisgan warmoadgens Termodinamikur sistemas. Termo-
dinamika ganasxvavebs sistemis sam tips, romlebic erTmaneTis-
gan gansxvavdeba garemosTan urTierTqmedebis xasiaTiT. esenia: 
izolirebuli, Caketili da Ria sistema. izolirebuli ewodeba 
sistemas, romelic garemosTan ar axdens arc nivTierebis da arc 
energiis mimocvlas. sistemas, romelic garemosTan mimocvlis 
mxolod energias, Caketili ewodeba. xolo sistemas, romelic 
garemosTan mimocvlis rogorc energias, aseve nivTierebas, Ria 
sistema ewodeba. amdenad, cocxali organizmi, romelic Ta-
visi arsebobisTvis garemosTan nivTierebisa da energiis ganu-
wyvetliv cvlaSia, Ria Termodinamikur sistemas warmoadgens.

cocxali organizmis energiis wyaro garemodan organizmSi 
moxvedrili organuli nivTierebebis qimiuri gardaqmnebia. niv-
TierebaTa qimiuri gardaqmna iwvevs am nivTierebebis qimiur 
kavSirebSi akumulirebuli energiis gamoTavisuflebas maTi 
gaxleCis dros. qimiuri gardaqmnebis dros gamoTavisuflebul 
energias organizmi iyenebs misi struqturuli elementebis ga-
naxlebisaTvis. organizmis mier qimiuri gardaqmnebis energiis 
gamoyenebas energetikul cvlas uwodeben. swored es ukanaskneli 
warmoadgens organizmis zogadi mdgomareobisa da fiziologi-
uri aqtiurobis maCvenebels.



13

qimiuri kavSirebidan energiis gamoTavisufleba organizmSi 
xdeba, ZiriTadad, molekuluri Jangbadis monawileobiT (e. w. 
aerobuli cvla) anu qimiur nivTierebaTa daJangviT. JangviTi 
procesebis garda, organizmSi mimdinareobs aseve, uJangbado 
daSlac (e. w. anaerobuli cvla). sakveb nivTierebaTa qimiuri 
gardaqmnebis dros xdeba sakvebi nivTierebebisaTvis iseTi saxis 
micema, rogoriTac maTi SeTviseba SesaZlebelia organizmisaT-
vis. SeTvisebuli sakvebisgan sinTezdeba organizmis specifiku-
ri elementebi. sinTezis procesebis erTobliobas anabolizmi 
ewodeba. xolo cvlis procesebis erTobliobas, roca cocxali 
organizmis struqturuli elementebi an sakvebi nivTierebebi 
daSlas ganicdis katabolizmi ewodeba. anabolizmisa da katabo-
lizmis procesebis erTobliobas metabolizms uwodeben. cocx-
ali organizmis fizikuri arseboba masSi ganuwyvetliv mimdinare 
energetikuli da plastikuri cvlis Sedegia. cximebisa da nax-
Sirwylebis cvla emsaxureba, upiratesad, fiziologiuri fun-
qciebis energiiT momaragebas (funqciuri metabolizmi), xolo 
cilebis cvla, pirvel yovlisa, organizmis struqturuli el-
ementebis SenarCunebasa da ganaxlebas (struqturuli metabo-
lizmi) ganapirobebs.

organizmi garemodan energias Rebulobs potenciuri ener
giis saxiT, romelic cilebis, cximebis da naxSirwylebis mole-
kulebis qimiur kavSirebSia akumulirebuli. rTuli organuli 
molekulebi TandaTan iJangeba da am Jangvis procesSi gamoyofs 
qimiuri kavSirebis gaxleCisas gamoTavisuflebul energias (nax. 
1). xdeba molekulebis gaxleCa samnaxSirbadian SenaerTamde, ro
melic erTveba krebsis ciklSi (e. w. „limonmJavas cikli“) da 
iJangeba srulad, naxSirorJangisa da wylis warmoqmnamde. yvela 
procesi, romelic moiTxovs molekuluri Jangbadis monawi
leobas da axdens energiis generacias, warmoadgens aerobuli 
cvlis sistemas. xolo procesebs, romelTa mimdinareobisas 
energiis generacia xdeba Jangbadis monawileobis gareSe (mag-
aliTad, rogorc es glikolizis dros xdeba, roca glukoza 
ixliCeba rZemJavamde) anaerobuli cvlis sistemas miakuTvneben.

organizmSi energiis ZiriTadi akumulatoria atf _ adeno
zintrifosfati (igive, adenozintrifosformJava, ATP) war-
moadgens. energiis akumulireba xdeba atf-is maRalenergeti-
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kul fosforul kavSirebSi. organizmSi energiis saWiroebisas, 
atf-is molekulaSi, hidrolizis gziT, ixliCeba kavSiri sab-
oloo fosfaturi jgufisa da gamoTavisufldeba am kavSirSi 
akumulirebuli qimiuri energia. sakveb nivTierebaTa qimiuri 
kavSirebis energia, Sualeduri etapebis gavliT, sabolood siT-
bur energiaSi gadadis (nax. 1). gamoyofili siTbos sidide ki _  
organizmis energetikuli danaxarjebis maCvenebelia.

ნახ.1. ნივთიერებათა და ენერგიის გარდაქმნა ორგანიზმში 

ცილები 	   გლიკოგენი	 ცხიმი (დეპო)

ამინომჟავები 	   
გლუკოზო-6-                    

ნეიტრალური ცხიმი	   ფოსფატი

შარდოვანა 	 ტრიოზო-ფოსფატი	 ცხიმის მჟავები

	 პიროყურძნის	 კეტონური
	 მჟავა 	 სხეულები

	      CO2 + H2O
	         ენერგია

	 ატფ-ის
	 გარდაქმნები

მექანიკური	 ქიმიური	 ოსმოსური	 ელექტრული
             მუშაობა	               მუშაობა	               მუშაობა	               მუშაობა

       სითბო		  სითბო		  სითბო		  სითბო
ორგანიზმის
მოქმედება		                 ძირითადი ცვლა
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organizmis sicocxle damokidebulia im qimiuri reaqciebis 
mimdinareobaze, romlebic uzrunvelyofs yvela saxis energi-
is gardaqmnas siTbur energiad. organizmSi mimdinare qimiuri 
reaqciebis (da Sesabamisad, energiis cvlis) siCqare damokide-
bulia organizmis qsovilebis temperaturaze. qsovilebis tem-
peratura ganisazRvreba qsovilebis ujreduli struqturebis 
metaboluri siTbos produqciis siCqarisa da warmoqmnili siT-
bos garemoSi gabnevis siCqaris TanafardobiT. Sesabamisad, or-
ganizmsa da garemos Soris siTbos cvla cocxali organizmis 
sicocxlis aucilebeli pirobaa.

I.2. energiis balansi

I.2.1. ZiriTadi cvlis intensiuroba
 
nivTierebaTa da energiis cvla cocxali organizmis sicocx-

lis aucilebeli piroba da ganuyofeli Tvisebaa. nivTierebaTa 
da energiis cvla erTiani procesia, romlis drosac energiiT 
mdidari sakvebi nivTierebebi qimiurad gardaiqmneba da SeiT-
viseba organizmis mier, xolo gardaqmnis saboloo produqtebi, 
rogorc energiiT Raribi nivTierebebi, garemoSi gamoiyofa. qi-
miuri gardaqmnebis dros gamoyofili energia gamoiyeneba erTis 
mxriv, ujredis struqturuli mTlianobis SesanarCuneblad, 
meores mxriv _ ujreduli aqtiurobis specifikuri formebis 
(mag. ujredis SekumSva, agzneba da sxva) gansaxorcieleblad. 
cocxali organizmi energias, sakvebi nivTierebebidan, poten-
ciuri energiis saxiT Rebulobs. Termodinamikis meore kanonis 
Tanaxmad, Tu sistemas, gaaCnia potenciuri energia da aqvs unari 
samuSaos Sesrulebisa, es energia iswrafvis gardaiqmnas kineti-
kur energiad, ris Sedegadac samuSaos Sesrulebis unari klebu-
lobs. anu potenciuri energiis kinetikurSi gadasvlisas matu-
lobs sistemis dezorganizaciis (`mouwesrigeblobis”) xarisxi, 
igive _ entropia. cocxali organizmi, rogorc Ria Termo-
dinamikuri sistema, ganuwyvetliv cvlis garemosTan rogorc 
nivTierebas, aseve energias. Sesabamisad, cocxal organizmSi 



16

entropiis (dezorganizaciis, „gacveTis“) xarisxi xasiaTdeba 
rogorc organizmis SigniT mimdinare Seuqcevadi procesebis 
dinamika. amitom cvlis procesebis intensiurobas pirvelx-
arisxovani mniSvneloba aqvs cocxali ujredis funqcionirebisa 
da cxovelqmdebisaTvis.

ganasxvaveben ujredSi cvlis procesebis intensiurobis anu 
metaboluri aqtiurobis sam ZiriTad dones: 1) aqtiurobis done; 
2) mzaobis done; 3) mTlianobis SenarCunebis done.

aqtiurobis done gansazRvravs ujredSi cvlis procesebis 
intensiurobas, romelic icvleba, drois nebismier mocemul mo-
mentSi, ujredis aqtiurobis xarisxis cvlilebis Sesabamisad.

mzaobis done asaxavs cvlis procesebis iseT intensiuro-
bas, romelic unda SeinarCunos drois mocemuli momentisTvis 
araaqtiurma ujredma,saWiroebis SemTxvevaSi, Tavisi funqciis 
dauyovneblivi da ganusazRvreli droiT Sesrulebis unaris 
SesanarCuneblad. am dones miekuTvneba magaliTad, procesebi, 
romlebic uzrunvelyofs ujredSi Na-is da K-is ionebis kon-
centraciis gansazRvruli Tanafardobis SenarCunebas.

mTlianobis SenarCunebis done asaxavs cvlis minimalur 
intensiurobas, romelic sakmarisia ujreduli struqturis 
SesanarCuneblad. Tu es kritikuli moTxovnebi ar sruldeba, 
ujredSi viTardeba Seuqcevadi cvlilebebi da iRupeba.

cvlis intensiurobis am klasifikacias mniSvneloba aqvs 
calkeuli ujredisa Tu izolirebuli organos energetiku-
li cvlis darRvevebis Sesaswavlad (darRveva SeiZleba ganvi-
Tardes magaliTad, Jangbadis miwodebis Semcirebis, sisxlis na-
kadis siCqaris Semcirebis an Tundac mowamlvis Sedegad). magram 
calkeuli ujredisgan gansxvavebiT, mTliani organizmisTvis 
cvlis procesebis intensiurobis dones sxva „datvirTva“ aqvs. 
vinaidan Tu, magaliTad, Semcirdeba sasunTqi kunTebis an gulis 
kunTis cvlis procesebis intensiuroba aqtiurobis donidan 
mzaobis donemde, xsenebuli organoebi araaqtiur mdgomareo-
baSi aRmoCndeba, ris Sedegad daiRupeba yvela ujredi, vinaidan 
organizmi, rogorc erTiani mTliani, ver icocxlebs sasunTqi 
kunTebis an gulis kunTis umoqmedobis pirobebSi.

energiis miwodebis Sewyveta dauyovnebliv ar iwvevs ujre-
dis aqtiurobis Sewyvetas, vinaidan organizmSi arsebobs ener-
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giis garkveuli rezervi. magram dro, romlis ganmavlobaSic 
ujredebs SeuZlia SeinarCunos TavianTi funqciuri aqtiuroba 
sruli moculobiT, mniSvnelovnad aris damokidebuli imaze, 
Tu romeli organos ujredebia isini. saxeldobr, Tu energiis 
miwodebis gareSe aRmoCnda Tavis tvini (magaliTad, sruli iS-
emiis dros), maSin daaxloebiT 10 wamSi adgili aqvs gonebis da-
kargvas, xolo 3-8 wuTSi ujredebSi Seuqcevadi cvlilebebi vi-
Tardeba. magram Tu iSemias ganicdis mosvenebis mdgomareobaSi 
myofi ConCxis kunTi, maSin masSi mimdinare cvlis procesebis 
intensiuroba mTeli 1-2 saaTis manZilze ar Camodis mTlianobis 
SenarCunebis donis qveviT.

metabolizmis procesebis intensiuroba ar warmoadgens, 
mosvenebis mdgomareobaSi metabolizmSi monawile yvela ujre-
dis mzaobis donis jams, vinaidan zogi organo (tvini, guli, 
sasunTqi kunTebi, RviZli, Tirkmlebi) ganuwyvetliv imyofeba 
aqtiur mdgomareobaSi. dadgenilia, rom ZiriTadi cvlis inten-
siurobis gasazomad,  unda iqnes daculi oTxi piroba anu gazom-
vebi unda Catardes: 1)diliT; 2) mosvenebis mdgomareobaSi (mwo-
liare mdgomareobaSi); 3) uzmoze; 4) temperaturuli komfortis 
pirobebSi. ZiriTadi cvlis sazomi es oTxi standartuli piroba 
im faqtorebis maxasiaTebelia, romlebsac SeuZlia gavlena iqo-
nios adamianis organizmSi cvlis procesebis intensiurobaze.

aRniSnuli oTxi faqtoris gaTvaliswinebiT miRebul cvlis 
intensiurobis maCvenebels erT dros  diagnostikuri mniSvn-
eloba hqonda. dReisaTvis iseTi kriteriumi, rogoricaa cv-
lis procesebis intensiuroba naklebad gamoiyeneba diagnozuri 
miznebisaTvis, Tumca es is faqtorebia, romlebic namdvilad 
zemoqmedebs organizmSi cvlis procesebis mimdinareobaze, vi-
naidan: 

1) maSinac ki, roca SenarCunebulia yvela sxva standartuli 
piroba, cvlis procesebis intensiuroba ganicdis dRe-Ramur 
rxevas, matulos diliT da qveiTdeba RamiT;

2) cvlis procesebi icvleba fizikuri da gonebrivi datvirT-
vis pirobebSi. am dros izrdeba ujredebis raodenoba, romelTa 
cvlis procesebis intensiuroba aRemateba mzaobis dones;

3) sakveb nivTierebaTa miReba da organizmSi maTi gadamuSave-
ba zrdis cvlis procesebis intensiurobas, miT ufro maSin, Tu 
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sakvebi nivTierebebi cilovani warmoSobisaa (sakvebis specifi-
kur-dinamikuri moqmedeba). nivTierebaTa cvlis intensiurobis 
gadideba SeiZleba grZeldebodes sakvebis miRebidan 12 saaTis 
ganmavlobaSi, xolo Tu sakvebi didi raodenobiT Seicavs ci-
lebs, SeiZleba gagrZeldes 18 saaTis ganmavlobaSic ki;

4) Tu garemos temperatura gadaixreba komfortuli (ix.I.3.4.) 
temperaturidan (anu gadis neitraluri temperaturis diapa 
zonidan), maSin cvlis procesebis intensiuroba izrdeba, Tanac 
gadaxra sicivisken ufro metad aZlierebs nivTierebaTa cvlas, 
vidre Sesabamisi gadaxra temperaturis momatebisken.

magram CamoTvlili yvela standartuli pirobis zedmi-
wevniT dacvis pirobebSic ki, ZiriTadi cvlis intensiurobis 
maCvenebeli mainc cvalebadia aseve oTxi faqtoris gaTvaliswi
nebiT: asaki, sqesi, sxeulis sigrZe da sxeulis masa. da mainc, 
yvela faqtoris gaTvaliswinebiT, mozrdili adamianisTvis 
nivTierebaTa cvlis standartuli intensiurobis maCveneblad 
miRebulia „cvlis intensiurobis sidide“, romelic Seadgens 4,2 
kj/kg. sT (1 kkal/ kg. sT). es imas niSnavs, rom 70 kg wonis mqone 
adamianisTvis ZiriTadi cvlis maCvenebeli Seadgens daaxloebiT 
7 100 kj/dReSi (1 700 kkal/dReSi). 

fizikuri datvirTvis dros cvlis procesebis intensiuroba 
matulobs. SefardebiTi mosvenebis mdgomareobaSi da mjdomare 
tipis SromiTi saqmianobis pirobebSi es maCvenebeli Seadgens 
daaxloebiT 9 600 kj/dReSi (2 300 kkal/dReSi). Tu cvlis inten-
siurobis maCvenebeli aRemateba aRniSnul sidides, maSin cvlis 
intensiurobas `cvlis samuSao intensiurobas” uwodeben.Zalian 
mZime fizikuri Sromis pirobebSi energetikuli danaxarjebis 
saSualo maCvenebelma SeiZleba miaRwios 20 000 kj/dReSi (20 mj/
dReSi, daaxloebiT 4800 kkal/dReSi), rac normis daaxloebiT 
sammag (e.w. zRvrul) intensiurobas Seadgens. imasTan dakav-
SirebiT rom, mamakacebTan SedarebiT qalebSi naklebia sxeulis 
wona da kunTuri masa, cvlis procesebis intensiurobis zRvari 
qalebSi naklebia da daaxloebiT 15 500 kj/dReSi (15,5 mj/dReSi, 
3700 kkal/dReSi) Seadgens.

gonebrivi Sromis pirobebSic, rogorc ukve aRvniSneT, iz-
rdeba cvlis procesebis intensiuroba, Tumca am dros tvi-
ni TiTqmis arafriT itvirTeba, vinaidan tvinis monawileoba 
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gonebriv SromaSi gamoixateba, ZiriTadad, misi aqtiuri ub-
nis mdebareobis monacvleobaSi. Tavis tvinSi Zilis drosac 
ki ar SeiniSneba metaboluri procesebis intensiurobis Sesa-
mCnevi cvlileba. gonebrivi Sromis dros nivTierebaTa cvlis 
gadidebis mizezia kunTuri tonusis refleqsuri gadideba. 
zogadad, mTeli ZiriTadi cvlis procesebis naxevars uzrun-
velyofs RviZli da ConCxis kunTebi.

I.2.2. nivTierebaTa cvlis intensiurobis gazomvis 
meTodebi 

mowyobiloba, romliTac siTbos danakargs zomaven SeiZleba 
iyos Ria an daxuruli sistema. Sesabamisad, xelsawyoebi axdens 
nivTierebaTa cvlis intensiurobis uwyvet an wyvetil regis-
tracias. ganasxvaveben nivTierebaTa cvlis intensiurobis ga-
zomvis pirdapir da arapirdapir meTods.

nivTierebaTa cvlis intensiurobis gazomvis pirdapiri 
meTodi gulisxmobs organizmis siTbos danakargebis pirda-
pir gansazRvras (pirdapiri kalorimetria). cvlis procesebis 
intensiurobis gazomvis arapirdapiri meTodi emyareba orga-
nizmis mier moxmarebuli Jangbadis raodenobis gansazRvras. 
Jangbadi gamoiyeneba biologiuri Jangvis nebismier reaqcia-
Si da misi moxmarebis intensiuroba asaxavs nivTierebaTa cv-
lis intensiurobas. iyo mcdeloba, am mizniT gamoeyenebinaT 
amosunTquli naxSirorJangis moculobis gansazRvra, magram 
imasTan dakavSirebiT, rom organizms naxSirorJangis didi ra-
odenobiT dagrovebis unari aqvs, saeWvoa, rom amosunTquli 
naxSirorJangis moculoba sakmarisad sarwmunod Seesabameba 
naxSirorJangis im odenobas, romelic organizmSi gamomuSavde-
ba mocemul momentSi. xolo, radgan organizmis mier Jangbadis 
dagrovebis unari Zalian dabali da umniSvneloa, filtvebis 
mier moxmarebuli Jangbadis moculoba sakmaod adeqvaturad 
asaxavs Jangbadis im moculobas, romelic mocemul momentSi 
gamoiyeneba qsovilebis mier.
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zogadad, gamoyenebuli energiis raodenoba gamoisaxeba sub-
stratis masis an moculobis Sesabamisad. glukozis daJangvis 
procesebSi energiis produqcia gamoisaxeba formuliT:

C6H12O6 + 6O2 = 6CO2 + 6H2O + 2826 kj      (1) 

erTi moli glukozis masa Seadgens 180 g, xolo eqvsi moli 
Jangbadis moculoba udris 6 x 22,4=134,4 l. aqedan gamodis, rom 
erTi grami glukozis sruli daJangvisas gamoiyofa 2826/180=15,7 
kj. energias. Sesabamisad, glukozis energetikuli Rirebuleba 
Seadgens 15,7 kj/g anu 3,75 kkal/g.

energetikuli eqvivalenti (igive _ kaloriuli eqvivalenti) 
gamoxatavs gamomuSavebuli energiis raodenobas moxmarebuli 
Jangbadis moculobis Sesabamisad. zemoT motanil SemTxveva-
Si es sidide tolia 2826 kj/134,4 l=21,0 kj 1 l Jangbadze anu 
5,02 kkal/l. imasTan dakavSirebiT, rom sakvebSi Semavali nax-
Sirwylebis energetikuli Rirebuleba metia glukozis energe-
tikul Rirebulebaze, naxSirwylebis daJangvis energetikuli 
eqvivalenti Seadgens 21,1 kj erT litr Jangbadze.

arapirdapiri kalorometruli meTodiT energetukuli da-
naxarjebis gaangariSebisaTvis didi mniSvneloba aqvs sunTqvis 
koeficientis gansazRvras.

I.2.3. sunTqvis koeficienti da masze moqmedi 
faqtorebi 

 
sunTqvis koeficients uwodeben gamoyofili naxSirorJangis 

moculobis Sefardebas organizmis mier moxmarebuli Jangbdis 
moculobasTan da gamoisaxeba Semdegi formuliT:

				  
	        sk = VCO2

VO2

= CO2
O2

gamoyofa

moxmareba
		        (2)

sunTqvis koeficientis sidide gansxvavebulia sxvadasxva 
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sakvebi nivTierebisaTvis. naxSirwylebisaTvis is Seadgens sk=1,0; 
cilebisaTvis sk=0,8; cximebisaTvis sk=0,7. es cvlileba gamowveu-
lia Jangvis procesebis TaviseburebiT. saxeldobr, qsoviluri 
metabolizmis dros glukozis, rogorc naxSirwylebis hidro-
lizuri gaxleCis saboloo produqtis, daJangvisas xdeba mole-
kulis sruli daSla naxSirorJangisa da wylis gamoyofiT. am 
dros glukozis erTi molekula uerTdeba Jangbadis eqvs mole-
kulas da iJangeba eqvsi molekula naxSirorJangisa da eqvsi 
molekula wylis gamoyofiT (formula 1). Sesabamisad, sunTqvis 
koeficienti iqneba 

		  sk=
VCO2

VO2

=
6 moculoba CO2
6 moculoba O2

=1		  (3) 

amdenad, naxSirwylebis Jangvis maCvenebeli Seadgens 1-s. 
rac Seexeba sunTqvis koeficientis gansxvavebul mniSvnelo-
bas cximebis daJangvisaTvis (0,7), is ganpirobebulia cximis 
daJangvis procesis TaviseburebebiT. pirvel yovlisa imiT, 
rom cximis mJavebSi, naxSirwylebTan SedarebiT, naxSirbadis 
erT atomze modis Jangbadis ufro naklebi raodenoba, Sesa-
bamisad, maTi daJangvisas sunTqvis koeficienti ufro daba-
li iqneba. magaliTad, palmitinis mJavas daJangva gamoisaxeba 
formuliT: 

	 2C3H5(C15H31COO)3 + 145O2 = 102CO2 + 98H2O		  (4)

am dros moxmarebuli Jangbadi gamoiyeneba aramxolod nax-
Sirbadis dasaJangad (CO2-is warmosaqmnelad), aramed wyalbadis 
dasaJangadac (anu wylis warmosaqmnelad). amitom sunTqvis koe-
ficientis sidide organizmSi cximebis daJangvisas yovelTvis 
naklebia naxSirwylebis sunTqvis koeficientze:

	 sk = 
VCO2

VO2  
= 

102 moculoba CO2
145 moculoba O2  

= 0,7	          (5) 
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rac Seexeba cilebs, organizmSi cilebi bolomde (srulad) 
ar iJangeba, aramed cilovani SenaerTebis nawili (cilebis aras-
ruli daJangvis produqtebi) organizmidan gaiyvaneba. Sesabami
sad, sunTqvis koeficientis sididec naklebia da Seadgens 0,8-s 
(0,81). sunTqvis koeficientis sididis cvlileba 0,1-iT Seesabam-
eba energetikuli eqvivalentis cvlilebas 0,5 kj-iT: 

sk= 0,7 = 19,6 kj/l O2 = 4,69 kkal/l O2 

sk= 0,8 = 20,1 kj/l O2 = 4,81 kkal/l O2 

sk= 0,9 = 20,6 kj/l O2 = 4,93 kkal/l O2 

sk= 1 = 21,1 kj/l O2 = 5,05 kkal/l O2 

amdenad, sakvebis Sedgenilobis mixedviT icvleba sunTqvis 
koeficientis sidide. Tavis mxriv, sunTqvis koeficientis si-
didis cvlileba kvebis xasiaTis gamovlenis saSualebas iZleva. 
Cveulebriv, normaluri kvebis pirobebSi adamianis sunTqvis 
koeficientis sidide meryeobs 0,8-0,9 farglebSi, rac miuTi
Tebs Sereuli tipis kvebaze anu sakveb nivTierebaTa samive kla-
sis gamoyenebaze.

sunTqvis koeficientis sidideze, garda sakvebis Sedgenilo
bisa (skveb nivTierebaTa tipisa), gavlenas axdens hiperventila-
cia da sakveb nivTierebaTa urTierTgardaqmna (izodinamia).

hiperventilaciis dros amosunTquli naxSirorJangis dam-
atebiTi moculoba warmoadgens naxSirorJangis im moculo-
bas, romelsac maragis saxiT Seicavs sisxli da qsovili da 
ar aris dakavSirebuli cvlis procesebis momdinareobisas nax-
SirorJangis warmoqmnasTan. hiperventilacia gavlenas ar ax-
dens moxmarebuli Jangbadis moculobaze, vinaidan sisxli da 
qsovilebi ver imaragebs Jangbadis damatebiT moculobas. gar-
damaval fazaSi, romelic win uswrebs sisxlsa da qsovilebSi 
naxSirorJangis axal ufro dabali parcialuri wnevis piro-
bebSi gadasvlas, SesamCnevad izrdeba sunTqvis koeficienti da 
1,4-s aRwevs.

izodinamiis wesis (ix.II.1.) Tanaxmad, maSin, roca sakvebSi nax-
Sirwylebis raodenoba, sxva sakveb nivTierebebTan SedarebiT, 
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metia, naxSirwylebi gardaiqmneba cximebad. cximis mJavebSi, nax-
SirwylebTan SedarebiT,Jangbadis naklebi raodenobiT arseboba 
ganapirobebs, Sesabamisad, Jangbadis naklebi raodenobiT gam-
oyofas. es (naxSirwylebis moWarbebuli raodenobiT Semcveli 
sakvebiT kvebis pirobebSi) iwvevs filtvebSi Jangbadis STanTq-
mis Semcirebas, magram am dros sunTqvis koeficienti izrdeba. 
eqsperimentulad dadgenilia, rom, aseTi kvebis SemTxvevaSi 
sunTqvis koeficientis mniSvnelobam SeiZleba 1,38-1,58-s mi-
aRwios. SimSilobis an diabetis SemTxvevaSi SeiZleba sunTqvis 
koeficienti Semcirdes 0,6-mde, rac ganpirobebulia cximis da 
cilebis cvlis intensiurobis gadidebiT glukozis metaboliz-
mis Semcirebis paralelurad (am dros irRveva glikogenis mara-
gis gamoyeneba an utilizacia).

Tu, nivTierebaTa cvlis intensiurobis pirdapiri meTo-
diT registraciis pirobebSi, ar aris sarwmuno Sesabamisoba 
„respiraciuli sunTqvis koeficientsa“ da „metaboluri sunTq-
vis koeficients“ (katabolizmis pirobebi) Soris, maSin gamoT-
vlisas unda gamoviyenoT energetikuli eqvivalentis saSualo 
mniSvneloba, romelic Seadgens 20,2 kj/l O2, rac Seesabameba 
metaboluri sunTqvis koeficientis sidides (0,82).

calkeul organoSi cvlis procesebis intensiurobis (Jang-
badis moxmarebis) gamosaTvlelad zomaven konkretuli organos 
perfuziis siCqares (Q) da arteriovenur sxvaobas (C) Jangbadisa 
da naxSirorJangisaTvis:

	 VO2 (ml/wT) = Q (ml/wT) . (C
a
O2 - Cv

O2) /100		  (6)

	 VCO2 (ml/wT) = Q (ml/wT) . (C
v
CO2 - Ca

CO2) /100	 (7)

Tavis tvinis qsovilSi mimdinare cvlis procesebSi ZiriTa-
dad naxSirwylebi moixmareba, amitom sunTqvis koeficientis 
sidide Tavis tvinisaTvis daaxloebulia 1,0-Tan. ConCxisa da 
gulis kunTis sunTqvis koeficientis sidide ki meryeobs aq mim-
dinare cvlis procesebis xasiaTis mixedviT.
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I.2.4. ZiriTadi cvlis maCveneblebis diagnostikuri 
mniSvneloba 

gulsisxlZarRvovani (igive hemodinamikuri, cirkulaciuri) 
Soki ewodeba organizmis mdgomareobas (gamomwvevi mizezebis 
miuxedavad), romlis drosac qsovilebis sisxliT momaragebis 
daqveiTebis an Jangbaduri SimSilis Sedagad, an Tundac, Jang-
badis gamoTavisuflebisa da utilizaciis darRvevis gamo, vi-
Tardeba sasicocxlod mniSvnelovani organoebis funqciebis 
darRveva. Sokis dros (magaliTad, arteriuli wnevis kritikuli 
daqveiTebisas) cvlis procesebis intensiuroba ZiriTadi cv-
lis doneze dabla ecema da periferiul ubnebSi, sisixlis naka-
dis ukmarisobis gamo, viTardeba Jangbaduri SimSili. am dros 
organizmis didi raodenobis ujredSi nivTierebaTa cvlis 
intensiuroba normaluri funqcionirebis SenarCunebisaTvis 
aucilebel doneze dabali xdeba. xolo periferiuli sisxlis-
momaragebis gaumjobesebis dros, Sokuri mdgomareoba sustdeba 
da cvlis procesebis intensiuroba matulobs. amdenad, cvlis 
procesebis intensiurobis mixedviT SeiZleba msjeloba Sokuri 
mdgomareobis simZimeze.

cvlis procesebis intensiurobaze gavlenas axdens farise-
buri jirkvlebis funqciis darRvevac. magaliTad, hiperTire-
ozisas (roca fariseburi jirkvlebis aqtiuroba zomaze metia) 
ZiriTadi cvlis intensiuroba matulobs, xolo hipoTireozis 
dros (roca fariseburi jirkvlebis aqtiuroba Zalian dabalia) 
cvlis intensiuroba qveiTdeba (ix. wigni 3). 

I.3. siTbos balansi 

I.3.1. sxeulis temperatura

organizmis sicocxle damokidebulia bioqimiuri reaqciebis 

mimdinareobaze, romelTa saSualebiT organizmSi yvela saxis 

energia eqvemdebareba enTropiul gardaqmnas siTbur energiad.
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Termodinamikis meore kanonis Tanaxmad, siTbo, rogorc en-

ergiis gardaqmnis saboloo Sedegi, gadadis maRali tempera

turis ubnidan ufro dabali temperaturis ubanSi. amitom, 

siTburi energiis gadineba cocxali organizmidan garemoSi ver 

Sewydeba manam, sanam garemos temperatura organizmis tempera-

turaze maRali ar iqneba.

orgnizmis qsovilebis temperatura ganisazRvreba ujredebis 

struqturebis mier metaboluri siTbos produqciis siCqarisa da 

gamomuSavebuli siTbos garemoSi gabnevis siCqaris Tanafardo-

biT. am siCqareTa Tanafardobis darRveva iwvevs sxeulis tem-

peraturis cvlilebas, rac organizmSi sasicocxlo procesebis 

normaluri mimdinareobis darRvevas ganapirobebs. miuxedavad 

imisa, rom, zogadad, sasicocxlo procesebi SeiZleba mimdin-

areobdes 0-dan 400 C-mde temperaturis diapazonSi, organizmis 

normaluri funqcionireba da TviT sicocxlec ki, SesaZlebe-

lia sxeulis temperaturis mxolod viwro diapazonSi. sxeulis 

temperaturis momateba, normasTan SedarebiT, 4-60 C-iT, orga-

nizmis sikvdils iwvevs.

siTbos gadanawilebis fizikuri kanonidan gamomdinare, or-

ganizmis im nawilebis temperatura, romlebic sxeulis zeda-

pirTan axlos mdebareobs, ufro naklebi unda iyos, im orga-

noebis temperaturaze, romlebic sxeulis siRrmeSi, sxeulis 

centralur nawilSi mdebareobs. kidurebSi moqmedebs gaswvrivi 

(e.w. RerZuli) temperaturuli gradienti da radialuri (e.w. 

perpendikularuli) temperaturuli gradienti. rodesac msub-

uqad Cacmuli, zrdasruli adamiani imyofeba oTaxSi, sadac tem-

peratura 200 C-s Seadgens, barZayis kunTis siRrmeSi temperatu-

ra 350 C-ia, xolo terfis centrSi temperatura Seadgens 27-280 

C-s. amave pirobebSi, temperatura swor nawlavSi daaxloebiT 

370 C-ia. garemos temperaturis cvlilebiT gamowveuli sxeulis 

temperaturis rxeva meti xarisxiT aisaxeba sxeulis zedapirze 

da kidurebis midamoSi  (nax. 2).
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ნახ.2. ადამიანის სხეულის სხვადასხვა უბნის ტემპერატურა  სიცივისა (ა) 
და სითბოს (ბ) პირობებში

   

unda aRiniSnos, rom organizmis SigniTa temperaturac ar 

aris mudmivi arc sivrcis da arc drois TvalsazrisiT. sxeulis 

SigniTa Sreebs Soris temperaturis sxvaoba 0,2-1,20 C-s Sead-

gens. TviT Tavis tvinSic ki, arsebobs radialuri temperatu-

ruli gradienti tvinis SigniTa _ centraluri nawilebidan qer-

qis mimarTulebiT da es gradienti Seadgens 10 C-s. organizmSi 

yvelaze maRali temperatura SeiniSneba swor nawlavSi.

zemoTaRniSnulis gaTvaliswinebiT, ar iqneba swori sxeulis 

temperaturis gamosaxva erTi konkretuli ricxviT. Tumca, 

klinikuri miznebisTvis sxeulis temperaturis yvelaze angariS-

gasawev maCvenebels warmoadgens swori nawlavis temperatura, 

miuxedavad imisa, rom es maCvenebelic ver pasuxobs misadmi 

სხეულის
შიგნითა
უბნები  	     ა						      ბ
370C

360C 

320C  

280C  

340C   

310C
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wayenebul yvela moTxovnas. saxeldobr, analuri xvrelidan 

Termometris 10-15 sm siRrmeSi Seyvanis SemTxvevaSi gaswvrivi 
temperaturuli sxvaoba 10 C-ia. amitom Termometris Seyvana 
unda moxdes standartuli siRrmiT.

piris Rrus anu enisqveSa temperatura 0,2-0,50 C-iT naklebia 
swori nawlavis temperaturaze. iRliis fosos temperatura sx-
eulis SigniTa temperaturis maCvenebeli mxolod im SemTxvevaSi 
SeiZleba gaxdes Tu mklavi mWidrod aris midebuli gulmkerdis 
zonasTan, rac am or - erTmaneTze midebul zonas Soris temper-
aturis gadanawilebis saSualebas iZleva. magram am zonebs So-
ris temperaturis Tanabari gadanawilebisTvis saWiroa dro da 
es dro daaxloebiT 30 wT-ia. Tumca, praqtikuli miznebisaTvis, 
iRliis fosoSi temperaturis 10 wuTis ganmavlobaSi gazomviT 
miRebuli maCvenebelic sarwmunod iTvleba. rac Seexeba, kanis 
temperaturas, is unda gaizomos ramdenime adgilas (Subli, 
mkerdi, muceli, mxari, winamxari, xelis mtevnis gareTa zeda-
piri, barZayi, muxli, terfis dorsaluri mxare) da am sxvadasxva 
ubanSi gazomili temperaturis saSualo maCvenebeli CaiTvleba 
kanis temperaturis maCveneblad. am gziT miRebuli kanis saSua-
lo temperatura 33-340 C-ia.

sxeulis temperaturaze moqmedi faqtorebi. adamianis sxe-
ulis temperatura rxevas ganicdis dRe-Ramis ganmavlobaSi: 
minimaluria gamTeniisas da maqsimaluria dRis ganmavlobaSi. 
temperaturis dRe-Ramuri rxevis amplituda 10C-ia. Ramis pe-
riodSi aqtiuri cxovelebisTvis temperaturis maqsimumi Ra-
mis saaTebSi SeiniSneba. yvela saorientacio garegani signa-
lis (sinaTle, temperaturuli cvlilebebi, sakvebis miRebis 
Cveulebrivi dro) gamoricxvis SemTxvevaSic ki temperatura 
riTmul rxevas ganicdis da eqvemdebareba endogenur riTms-
biologiur saaTs.

kunTuri datvirTvis pirobebSi sxeulis SigniTa temperatu-
ra SeiZleba 20 C-iT gaizardos an, mZime datvirTvis SemTxvevaSi, 
metiTac. fizikuri Sromis dros, sxeulis SigniTa temperaturis-
gan gansxvavebiT, kanis temperatura mcirdeba vinaidan, kunTebis 
muSaobis Sedegad gamoiyofa ofli, rac kanis gacivebas iwvevs. 
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xangrZlivi fizikuri datvirTvis pirobebSi (maraTonuli sir-
bili) temperatura SeiZleba 410 C-mde gaizardos.

TbilsisxlianebSi, maT Soris adamianSi, temperaturis Senar-

Cuneba xdeba siTbos gamomuSavebiT, siTbos izolaciiT da siTbos 

gacemis SemcirebiT.

I.3.2. siTbos gamomuSaveba da siTburi wonasworoba

	
siTbos gamomuSaveba ganisazRvreba organizmSi Sesuli da 

qsovilur metabolizmSi monawile sakveb nivTierebaTa raode-

nobiT da xarisxiT. es faqtori gansakuTrebiT mniSvnelovania 

garemos dabali temperaturis pirobebSi. siTbos warmoqmna 

xdeba organizmis sxvadasxva organosa da qsovilSi mimdinare 

mJangavi ekzoTermuli reaqciebis Sedegad. yvelaze intensiuri 

siTbos warmoqmna mimdinareobs kunTur sistemaSi. organizmSi 

siTbos warmoqmnis donis ganmsazRvrel ZiriTad faqtors kveba 

da kunTuri moqmedeba warmoadgens.

Tu organizms, temperaturis SesanarCuneblad, sWirdeba 

damatebiTi siTbo, misi gamomuSaveba xdeba: 1) mamoZravebeli 

aparatis nebelobiTi gaaqtiurebiT (rac ufro intensiurs 

xdis sisxlis mimoqcevas da uzrunvelyofs kanisa da organiz-

mis mTeli zedapiris gansazRvruli temperaturis SenarCune-

bas); 2) uneblie tonuri, riTmuli kunTuri aqtiurobiT, rac 

gamoixateba kankalSi da 3) TermogeneziT kankalis gareSe anu 

_ cvlis procesebis intensiurobis gaZlerebiT, kunTebis Se-

kumSvis gareSe.

mozrdil adamianSi Termogenezis yvelaze mniSvnelovan, un-

eblie meqanizms kankali warmoadgens. Termogenezi kankalis ga-

reSe gvxvdeba axalSobilebSi da sivrcesTan adaptirebul mcire 

zomis cxovelebSi. kankalis gareSe Termogenezis ZiriTad wy-

aros warmoadgens iRliis fosoSi (da organizmis zogierT sxva 

adgilebSic) SemCneuli, mitoqondriebiT garemoculi, mraval-

ricxovani mcire zomis cximis wveTebi.
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organizmis temperaturis SenarCunebaSi mniSvnelovan rols 

asrulebs siTbos izolacia. TermoizolaciisaTvis mniSvnelova-

nia kanis safarvelisa da kanqveSa cximis Sris sisqe. cximi, zoga-

dad, siTbos kargi izolatoria, Tumca, arc iseTi kargi, rogor-

ic haeri. kargadganviTarebuli kanqveSa cximis Sre SeeniSneba 

wylis ZuZumwovrebs. xmeleTis cxovelebSi siTbos izolacias 

ganapirobebs bewvisa da bumbulis safarveli da kanqveSa cximi.

siTburi wonasworoba. sxeulis temperaturis mudmivi donis 

SesanarCuneblad unda arsebobdes temperaturuli wonasworo-

ba siTbos produqciasa da siTbos gacemas Soris. niutonis e. 

w. „gagrilebis kanonis“ Tanaxmad, sxeulis mier gacemuli siTbo 

(aorTqlebasTan dakavSirebuli siTbos danakargis gamoklebiT) 

proporciulia sxeulis SigniTa aresa da garemomcvel sivrces 

Soris temperaturis sxvaobisa. garemos temperaturis 370 C-is pi-

robebSi adamianisaTvis siTbos gacema nulis toli iqneba, gare

mos gacivebisas ki _ gaizrdeba. organizmis mier siTbos gacema 

damokidebulia siTbos konveqciaze organizmis SigniT da perife

riul sisxlis nakadze. am garemoebaTa gaTvaliswinebiT SeiZleba 

ganxiluliqnes siTbos gacemis ori SemTxveva: 1) periferiuli 

sisxlZarRvebis gafarToebis (vazodilataciis) da 2) maTi Seviw

roebis (vazokonstriqciis) pirobebSi (nax.3).
mosvenebis periodSi, nivTierebaTa cvlasTan dakavSirebuli 

Termogenezi wonasworobaSia siTbos gacemis procesTan tem-

peraturul diapazonSi T2-T3, Tu kanis sisxliTmomarageba pro-

gresulad qveiTdeba temperaturis T3-dan T2-mde daqveiTebis Se-

sabamisad. Tu garemos temperatura T2-ze naklebia, organizmis 

temperaturis SenarCuneba mxolod im SemTxvevaSia SesaZlebeli, 

Tu Termogenezi Zlierdeba siTbos dakargvis proporciulad. 

siTbos gamomuSavebis yvelaze maRali maCvenebeli SeiniSneba 

nivTierebaTa cvlis intensiurobis 3- an 5-jeradi gadidebisas, 

rac Seesabameba Termoregulaciis diapazonis qveda zRvars _ T1. 

am zRvris qveviT viTardeba hipoTermia, rac sabolood SeiZle-

ba gayinviT sikvdiliT dasruldes.
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ნახ.3. ტემპერატურული ბალანსის დიაგრამა 

ვა
ტ

ი

რეგულირებადი  დიაპაზონი

	   „მშრალი“ სითბოს გაცემა	

	 სისხლძარ-	 სისხლძარ-
	 ღვების	 ღვების
	 შევიწროება	 გაფართოება

				    თერმო-
				    ნეიტრალური
				    ზონა  

	           სითბოს
	           პროდუქცია

	       ოფლის უხილავი				   ძირითადი	 გამოყოფა	               
		  სითბოს
		  პროდუქცია     

	  T1 	 T2 	 T3  	 T4

ჰაერის ტემპერატურა

T1-T4 
_ ნორმოთერმიის დიაპაზონი _ სითბოს გამომუშავება ტოლია 
სითბოს გაცემისა.

T1 - ჰიპოთერმია _ ორგანიზმი გასცემს მეტ სითბოს, ვიდრე 
გამოიმუშავებს.

T2-T3 - თერმონეიტრალური ზონა _ წონასწორობა სითბოს პროდუქციასა 
და სითბოს გაცემას შორის.

T4 - ჰიპერთერმია _ სითბოს გამომუშავება და ნამატის გაცემა აჭარბებს 
ორგანიზმის შესაძლებლობას აორთქლების გზით გასცეს ზედმეტი 
სითბო.

სითბოს გა-
ცემა აორთქ
ლების გზით
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ნახ.4.  ფსიქომეტრული დიაგრამა 
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გამოსახავს  გარემომცველი ტემპერატურის  თანაფარდობას  
ტენიანობასთან და ტემპერატურულ დისკომფორტთან   
ზომიერი ფიზიკური დატვირთვის, მეტაბოლიზმის დილის 
(მოსვენების) ინტენსიურობის, მსუბუქი სპორტული ჩაცმულობის 
და ჰაერის მოძრაობის 0,5 მ/წმ-1 სიჩქარის პირობებში

roca garemos temperatura aRemateba Termoneitraluri 
zonis zeda zRvars _ T3, temperaturuli wonasworoba narCunde-
ba ara cvlis procesebis intensiurobis Sesustebis xarjze, ar-
amed siTbos gacemis damatebiTi meqanizmis CarTvis xarjze, rac 
gamoyofili oflis aorTqlebaSi mdgomareobs. oflis gamoyo-
fis maqsimaluri intensiuroba gansazRvravs Termoregulaci-
is diapazonis zeda zRvars _ T4. am maCveneblis gadametebisas 
viTardeba hiperTermia, rac SeiZleba gadaxurebiT sikvdiliT 
dasruldes (nax.4).

temperaturis cvlilebasTan organizmis Seguebis meqanizms, 
romlis drosac nivTierebaTa cvlis intensiurobis Secvlis 
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Sedegad icvleba siTbos produqcia, qimiur Termoregulacias 
uwodeben. cxoveluri organizmis ganviTarebis procesSi qimi-
uri Termoregulacia meore planze gadadis da adgils uTmobs 
fizikuri Termoregulaciis procesebs, sadac wamyvani roli 
siTbos gacemas ekuTvnis.

I.3.3. siTbos gacemis meqanizmebi

organizmSi gamomuSavebuli siTbo sxeulis zedapirisaken 
vrceldeba qsovilebis gavliT misi gatarebis gziT. am pro-
cess siTbos gatarebas uwodeben. siTbos gadatanas gatarebis 
meqanizmiT adgili aqvs im SemTxvevaSi, roca sxeuli exeba myar 
substrats. am SemTxvevaSi gatarebuli siTbos raodenoba gan-
isazRvreba substratis temperaturiTa da siTbos gatarebis 
unariT. sxeulis im nawilebidan, romelTa zedapiri haers exeba, 
siTbos gadatana xdeba konveqciiT, radiaciiT (gamosxivebiT) da 
aorTqlebiT.

konveqciiT da radiaciiT siTbos gadatanaSi monawileobs 
sxeulis mTeli zedapiris 75%-mde. organizmis mier am meqa-
nizmebiT siTbos gacemisTvis mniSvnelovani faqtoria sxvaoba 
sxeulis zedapiris temperaturasa da garemomcveli haeris tem-
peraturas Soris, vinaidan konveqciis da radiaciis procesebi 
mimdinarebs am sididis cvlilebis proporciulad.

konveqcia mdgomareobs siTbos uSualod gadacemaSi sagnis 
zedapirisTvis. siTbos gacema konveqciis gziT miT ufro inten
siuria, rac metia temperaturis sxvaoba sxeulis zedapirsa da 
garemomcvel haers Soris. rac ufro civia haeri, miT ufro 
Zlierad acivebs is kans. Tu haeri kanze ufro Tbilia, maSin 
siTbos gatareba sawinaaRmdego mimarTulebiT warimarTeba, rac 
kanis temperaturis gadidebas gamoiwvevs. siTbos gacema matu-
lobs haeris moZraobisas, magaliTad qarSi. haeris moZraobisas 
siCqariT 0,2 m/wm, kanis temperatura TiTqmis ar icvleba. Tu 
haeris moZraobis siCqare 0,5 m/wm-ia, kani civdeba 20 C-iT, xolo 
haeris moZraobis siCqarisas 1 m/wm kani civdeba 2,60 C-iT.
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organizmidan siTbos gacemis intensiuroba bevrad aris 
damokidebuli garemos siTbos gamtarobaze. magaliTad, wyalSi 
siTbos gacema ufro Cqara xdeba, vidre haerSi, vinaidan wyali 
bevrad ufro kargi siTbogamtaria, vidre haeri. tansacmeli am-
cirebs an saerTod wyvets siTbos gatarebas, radgan is, zoga-
dad, siTbos kargi izolatoria.

organizmSi gamomuSavebuli siTbos umetesi nawili gadai-
taneba sisxlis nakadSi misi konveqciis gziT. siTbos tevadobis 
didi unaris gamo, sisxli siTbos gansakuTrebiT kargi gadamta
nia da amiT did rols asrulebs organizmis siTbos balansis 
SenarCunebaSi anu Termoregulaciis funqciis ganxorcieleba
Si. sisxlis nakads siTbo gamoaqvs sxeulis centraluri nawi
lebidan zedapirisaken. amasTan, organizmis mier siTbos gacema 
mWidro kavSirSia kanis periferiuli sisxlZarRvebis sanaTuris 
mdgomareobaze: sanaTuris gafarToeba siTbos gacemis gadide-
bas iwvevs, ris Sedegadac mcirdeba sxeulis temperatura; kanis 
sisxlZarRvebis Seviwroeba ki, piriqiT _ mkveTrad amcirebs 
siTbos gacemas. gadaaqvs ra siTbo nivTierebaTa cvlis maRali 
intensiurobis adgilebidan (RviZli, Tavis tvini, Tirkmlebi, 
kunTebi fizikuri muSaobis dros) kanisaken, saidanac xdeba siT-
bos gacema garemoSi, sisxlis didi nakadis gadasvla kanSi, niS-
navs siTbos didi raodenobis dakargvas.

siTbos gatarebaze garkveul gavlenas axdens is faqti, rom 
kidurebSi sisxlis nakadi organizebulia ukudinebis tipiT anu 
kidurebSi Rrma msxvili sisxlZarRvebi ganlagebulia parale-
lurad. ris gamoc sisxli, romelic arteriebSi gadineba per-
iferiisaken, Tavis siTbos gadascems uaxloes venebs. rac metad 
izRudeba kiduris RerZuli sisxliTmomarageba sisxlZarRvebis 
Seviwroebis gamo da rac ufro civia kidurebis distaluri 
nawilebi, miT ufro efeqturad funqcionirebs mokle jaWvi, 
romelic anastomozebis monawileobiT warmoiqmneba. zedapiru-
li tipis venebis pirobebSi, roca venebs ar axlavs paraleluri 
arteriebi, maTSi gaedineba periferiidan momdinare sisxlis 
mniSvnelovani nawili, rac amcirebs siTbos gacemis mokle jaW-
vis rols.
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siTbos gadatana radiaciiT anu gamosxivebiT mdgomareobs 
imaSi, rom organizmidan siTbos gamoyofa xdeba sxeulis zeda-
piridan infrawiTeli gamosxivebiT. am gamosxivebiT organizmi 
kargavs siTbos mniSvnelovan raodenobas. siTbos gatarebis da 
siTbos gamosxivebis intensiuroba bevrad ganisazRvreba kanis 
temperaturiT. gamosxiveba gamoisaxeba bolcmanis formuliT, 
romlis Tanaxmad, gamosxiveba warmoadgens absoluturi temper-
aturis meoTxe xarisxis funqcias. gamosxivebiT siTbos gacema 
SeiZleba gamoisaxos Semdegi formuliT:

		  H
gamosx.

 = h
gamosx. 

. (T
kanis

 - T
gamosx.

) . A,		  (8)
sadac

h
gamosx.

 _ gamosxivebiT siTbos gadatanis koeficienti
T

kanis
 _ kanis saSualo temperatura

T
gamosx.

 _ gamosxivebis saSualo temperatura (garemomcveli 
zedapiris, mag. oTaxis kedlebis temperatura)

A _ sxeulis zedapiris efeqturi ubani.

siTbos gacemas konveqciiT da radiaciiT (aorTqlebis gar-
eSe) uwodeben mSral siTbos gacemas.

adamianis organizmidan siTbos gatanis yvelaze mZlavr meqa-
nizms oflis gamoyofa warmoadgens. kanis zRurblovani tempera-
tura, romlis drosac adamians oflis gamoyofa ewyeba, sxeulis 
sxvadasxva ubnisaTvis sxvadasxvaa da Seadgens 30-320 C-s. haeris 
temperaturis Semdgomi gadidebisas oflis gamoyofa ufro da 
ufro intensiuri xdeba. amasTan, sxeulis zedapiridan sisvelis 
aorTqleba CamorCeba oflis gamoyofas. haeris temperaturis 
momatebisas 310 C-ze zeviT, siTbos gacemis ZiriTad meqanizms, mos-
venebis mdgomareobaSi, aorTqleba warmoadgens.

aorTqlebis procesis intensiuroba damokidebulia organiz
mis zogadbiologiur mdgomareobaze, garemos temperaturaze, 
haeris tenianobaze. civi haeris pirobebSi adamiani aorTqle
biT kargavs erT litramde siTxes (0,8 l) dRe-RameSi. cxeli 
haeris (udabnos) pirobebSi daZabuli fizikuri muSaobis dros 
aorTqlebam SeiZleba 1,5 l/saaTSi miaRwios. maRali tempera
turis (450 C-ze meti) da haeris maRali tenianobis pirobebSi 
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aorTqleba SeiZleba savsebiT Sewydes. 75 kg wonis mqone adamia-
nis sxeulis zedapiridan erTi litri oflis aorTqleba sxeu-
lis temperaturas 100 C-iT aqveiTebs. oflis xiluli gamoyofis 
ararsebobis drosac ki, adamianis kanis zedapiridan dRe-RameSi 
orTqldeba daaxloebiT 0,5 litri siTxe (e. w. uxilavi oflis-
gamoyofa). erTi grami wylis aorTqlebaze ixarjeba 2,4 kj (0,58 
kkal) energia.

adamiani sunTqvis drosac gamoyofs wyals dRe-RameSi 0,5 li-
tris odenobiT. am dros energia ixarjeba ara mxolod wylis aor-
Tqlebaze sasunTqi gzebis lorwovani zedapiridan, aramed amo-
sunTquli haeris gaTbobazec. filtvebis ventilaciis gadidebis 
mizeziT siTbos gacema matulobs fizikuri muSaobis dros.

garemos dabali temperaturis pirobebSi (150C da dabla) 
dRe-Ramuri siTbos gacemis 90%-mde modis siTbos gatarebaze 
da siTbos radiaciaze. aseT dros oflis gamoyofa TiTqmis ar 
xdeba. haeris temperaturis momatebis pirobebSi siTbos gacema 
siTbos gatarebiT da siTbos radiaciiT TandaTan klebulobs,   
oflis gamoyofa ki, matulobs. roca garemos temperatura axlo-
saa an metia sxeulis temperaturaze siTbos gacemis ZiriTad meqa-
nizms aorTqleba warmoadgens. amitom haeris maRali tenianobis 
dros, roca wylis aorTqleba gaZnelebulia, sicxe mZimed asa-
tani xdeba da sxeulis gadaxurebis gamo SeiZleba ganviTardes 
e. w. „siTburi dartyma“.

kanidan siTbos gatana aorTqlebis gziT SeiZleba gamoisaxos 
Semdegi gantolebiT:

	 H
aorTql

 = h
aorTql.

 . (P
kani

 – P
garemo

 ) . A  ,   		  (9)

sadac
h

aorTql. 
_ aoraTqlebis gziT siTbos gadatanis koeficienti

P
kani

 _ orTqlis saSualo wneva kanze
 P

garemo
 _ orTqlis wneva garemomcvel haerSi

A _ sxeulis zedapiris efeqturi ubani 	
h

aorTql.
 _ cvalebadia sxeulis moyvanilobis (zedapiris, kanis 

Taviseburebebis), atmosferuli wnevisa da sxeulze moqrolili 
haeris nakadis siCqaris mixedviT.
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mocemuli gantolebidan Cans, rom aorTqlebis gziT siTbos 
gacema xdeba maSinac ki, roca garemomcveli haeris SefardebiTi 
tenianoba 100%-s aRwevs. erTaderTi piroba, romelic unda Ses-
ruldes, aris is, rom P

kani
 unda aRematebodes P

garemo
-s. es piroba 

narCundeba manam, sanam kanis temperatura metia garemos tem-
peraturaze da kani mTlianad datenianebulia oflis sakmarisad 
gamoyofis gamo.

wylis dakargvas kanisa da lorwovani garsis saSualebiT 
arajirkvlovan danakargs uwodeben gansxvavebiT jirkvlova
nisagan, roca wylis dakargva xdeba saofle jirkvlebis mier 
oflis gamoyofis gziT. oflis gamoyofis efeqturoba Termo-
regulaciis procesisaTvis imaSi mdgomareobs, rom wylis aor-
Tqlebisas xdeba energiis didi raodenobiT (2 400 kj 1 l-ze) 
daxarjva. erTi litri wylis aorTqlebis gziT, adamianis or-
ganizmma SeiZleba gasces mTeli dRis ganmavlobaSi, mosvenebul 
mdgomareobaSi, gamomuSavebuli mTeli siTbos mesamedi. cxel 
amindSi, cxel qveynebSi xangrZlivi laSqrobebis dros adamiani 
kargavs didi raodenobiT siTxes oflis saxiT. am dros war-
moiSoba wyurvilis SegrZneba, romelic ar qreba wylis dalevis 
Semdegac. es dakavSirebulia imasTan, rom oflTan erTad gamoi-
yofa da Sesabamisad, organizmi kargavs didi raodenobiT min-
eralur marils. Tu am dros sasmel wyals marils davumatebT, 
wyurvilis SegrZneba gaqreba da adamianis mdgomareobac gaum-
jobesdeba.

siTbos gacemaSi garkveul rol TamaSobs tansacmeli. wylis 
orTqlis cudad gamtari tansacmeli xels uSlis efeqtur 
oflisgamoyofas da SeiZleba organizmis gadaxurebis mizezic 
ki gaxdes. fiziologiuri TvalsazrisiT tansacmeli siTburi 
winaRobis anu siTbos izolaciis formas warmoadgens. tansac-
mlis efeqturobas ganapirobebs samosis qsovilis struqturaSi 
arsebuli patar-patara moculobis haeri, romelSic ver imoZ-
ravebs siTbos SesamCnevi nakadi, vinaidan, zogadad, haeri siT-
bos cudi gamtaria. aseT pirobebSi adamianis organizmidan siT-
bos gacema xdeba mxolod siTbos gatarebis meqanizmiT.
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I.3.4. komfortuli temperatura 

organizmze garemomcveli garemos gavlena damokidebulia, 
minimum, oTx ZiriTad faqtorze: haeris temperatura, teniano-
ba (haerSi wylis orTqlis wneva), gamosxivebis temperatura da 
haeris moZraobis siCqare. es faqtorebi gansazRvravs adamianis 
SegrZnebas komfortis, sicivisa da sicxis pirobebSi.

komfortulia mdgomareoba, roca organizmi ar saWiroebs 
Termoregulaciis meqanizmebis moqmedebas. normaluri temper-
aturis SesanarCuneblad organizms ar sWirdeba arc oflis 
gamoyofa, arc kankali, periferiul organoebSi sisxlis naka-
dis siCqarec SeiZleba saSualo iyos. anu es is pirobebia, ro-
melic Seesabameba Termoneitralur zonas. am oTxma faqtorma 
SeiZleba erTmaneTi Caanacvlos komfortis SegrZnebis Tval-
sazrisiT. magaliTad, haeris dabali temperaturiT gamowveuli 
sicivis SegrZneba SeiZleba Sesustdes gamosxivebis tempera
turis momatebiT;Tu atmosfero daxuTulia, daxuTulobis 
SegrZneba SeiZleba Sesustdes haeris tenianobis an temperatu-
ris daqveiTebiT;Tuki gamosxivebis temperaturaa dabali (civi 
kedlebi), maSin komfortis misaRwevad saWiroa haeris temperatu-
ris gadideba.

dadgenilia, rom msubuqad Cacmuli adamianisTvis, mjdomare 
mdgomareobaSi, komfortuli temperatura Seadgens 25-260 C-s 
haeris 50%-iani tenianobisa da haerisa da kedlebis Tanabari 
temperaturis pirobebSi. titveli adamianisTvis ki, komfortu-
li temperatura, igive pirobebSi, 280 C-ia. temperaturuli kom-
fortis pirobebSi kanis saSualo temperatura 340 C-ia. radgan 
fizikuri muSaobis dros adamians esaWiroeba Zalisxmeva, fizi-
kuri muSaobis dros komfortis temperatura qveiTdeba. msub-
uqi kabineturi samuSaos pirobebSi haeris temperatura daax-
loebiT 220 C unda Seadgendes. rac ar unda gasaocari iyos, 
mZime fizikuri samuSaos Sesrulebisas oTaxis temperatura, 
romlis drosac, Cveulebriv, ar xdeba oflis gamoyofa, Seig
rZnoba rogorc Zalian dabali. 

Tuki garemomcveli garemos rols wyali asrulebs, maSin 
mosvenebul mdgomareobaSi myofi sxeulidan, konveqciis gziT, 
gaedineba siTbos bevrad meti odenoba, vidre haeris SemTx-
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vevaSi, vinaidan wyali mniSvnelovnad didi siTbosgatarebis 
unariTa da siTbotevadobiT xasiaTdeba. Tuki garemomcveli 
wyali moZraobaSia, sxeulis zedapiris siaxloves warmoiSoba 
turbulenturi nakadi, rasac siTbo gaaqvs iseTi didi siC-
qariT, rom garemomcveli temperaturis 100 C-is pirobebSi 
Zlieri fizikuri daZabulobac ki ver uzrunvelyofs siTburi 
wonasworobis SenarCunebas da viTardeba hipoTermia. Tu wyal-
Si myofi sxeuli mosvenebis mdgomareobaSia, temperaturuli 
komfortis misaRwevad garemomcveli wylis temperatura unda 
iyos 35-360C. kanqveS mdebare cximis Sris (romelic siTbos 
izolatoria) sisqis Sesabamisad es sidide SeiZleba 31-360 C-is 
farglebSi meryeobdes.

I.3.5. sxeulis temperaturis regulacia 

sxeulis temperaturis mudmivobis SenarCuneba aucilebelia 
rogorc mosvenebisa da komfortuli temperaturis pirobebSi, 
aseve sxvadasxva saxis datvirTvisa Tu garemos temperaturis 
cvlilebis drosac. saamisod adamianis organizmi aRWurvilia 
sxeulis temperaturis maregulirebeli specialuri fiziolo-
giuri meqanizmebiT. adamianis organizmSi Termoregulacia mim-
dinareobs refleqsuri  tipiT, ukukavSirebis meqanizmiT. yve-
la ZiriTadi funqcia (siTbos gamomuSaveba, qsovilebis siTbos 
izolaciis Tvisebis cvlileba da oflis gamoyofa) romelTa 
ganxorcielebazea damokidebuli sxeulis temperaturis Senar-
Cuneba, upiratesad nervuli kontrolis qveS imyofeba. mxolod 
xangrZlivi SeguebiTi procesebis dros erTveba am funqciaTa 
regulaciaSi organizmis hormonuli sistema.

I.3.5.1. Termorecepcia 

Termorecepcia xdeba uwvrilesi sensoruli (mgrZnobiare) 
boWkoebis Tavisufali daboloebebiT, romlebic ar aris daka-
vSirebuli rame specializebul warmonaqmnTan. amis gamo kanis 



39

qsovilSi standartul temperaturul stimulze sapasuxo re-
ceptoruli potencialis daregistrireba metad rTulia. ami-
tom Termorecepciaze msjeloben kanis nervis aferentuli 
boWkoebidan gamomavali impulsebis registraciis SedegebiT.

adamiansa da ZuZumwovrebis organizmSi aRmoCenilia special-
uri Termoreceptorebi, romlebic TiTqmis ugrZnobia  aratem-
peraturuli stimulebisadmi. TermoreceptorebSi ganarCeven   
or  populacias:   sicivisa   da   siTbos  Termoreceptorebs. 
maTi ZiriTadi damaxasiaTbeli saerTo Tviseba imaSi mdgo-
mareobs, rom kanis mudmivi temperaturis pirobebSi isini gan-
imuxteba tonurad, romlis sixSire damokidebulia temperatu-
ris sidideze (Termoreceptorebis statistikuri aqtiuroba). 
sicivis receptorebis ganmuxtvis maqsimaluri sixSire SeiniSneba  
20-330 C-is (saS. 260 C-is) pirobebSi, siTbos receptorebisa ki 40-
460 C-is (saS.430 C-is) dros. siTbos receptorebidan momaval ner-
vul boWkoebSi nervuli impulsebi registrirdeba temperatu-
ris 20-470 C-is diapazonSi, xolo impulsebis sixSire maqsimums 
aRwevs 40-460 C-is (saS. 430 C-is) diapazonSi. sicivis receptore-
bidan momavali aferentuli boWkoebis aqtiurobis diapazoni 
10-400 C-ia, ganmuxtvis sixSiris maqsimumiT temperaturis 20-330 

C-is pirobebSi. kanis gaciveba 400 C-dan 100 C-mde iwvevs yvelaze 
maRali sixSiris impulsebis generacias, rac Seesabameba 150 gan-
muxtvas wamSi. temperaturis neli cvlileba rogorc sicivis, 
ise siTbos mimarTulebiT iwvevs orive tipis receptorebis aq-
tiurobis daqveiTebas.

aRsaniSnavia, rom „cxelis“ SegrZneba, romelic warmoiSoba 
450 C-ze meti temperaturisas, aRiqmeba ara siTbos receptore-
biT, aramed sxva receptorebiT, romlebsac „sicxis“ (igive „wvis“ 
receptorebs) uwodeben. es receptorebi polimodaluri noci-
ceptorebis (ix. wigni 4) kategorias miekuTvneba da warmoadgens 
erTgvar Sualedur populacias Trmoreceptorebsa da noci-
ceptorebs Soris. aRsaniSnavia isic, rom sicivis da siTbos re-
ceptorebs aqtiurobis temperaturuli diapazonis gadafarvis 
farTo zona aqvT. amitom maTi garCeva statistikuri aqtiuro-
bis gziT Zalian Znelia. gansxvavebas adgenen temperaturuli 
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zemoqmedebis mkveTr cvlilebaze warmoSobili reaqciis mixed-
viT. sicivis receptorebi reagireben gacivebaze ganmuxtvis 
mkveTri xanmokle gaxSirebiT, xolo gaTbobaze _ ganmuxtvebis 
xanmokle SewyvetiT. siTbos receptorebi ki piriqiT, aqtiuro-
bas aZliereben mkveTr gaTbobaze.

Termoreceptorebi didi raodenobiT aris ganlagebuli kan-
Si, piris Rrusa da zeda sasunTqi gzebis lorwovan garsSi. maT 
periferiul Termoreceptorebs uwodeben. Termoreceptorebi 
aRmoCenilia aseve Sinagan organoebSi, venebSi, centraluri 
nervuli sistemis zogierT warmonaqmnSi. maT SigniTa Termo-
receptorebs uwodeben. kanSi Termoreceptorebi araTanabradaa 
ganlagebuli. maTi raodenoba yvelaze metia saxeze, naklebia 
_ qveda kidurebis kanSi. dadgenilia, rom periferiul recep-
torebSi sicivis receptorebis saerTo raodenoba daaxloebiT 
8-jer aRemateba siTbos receptorebis raodenobas. maSin, roca 
hipoTalamusis receptoruli neironebis didi umetesoba gan-
muxtvis gaxSirebiT gaTbobaze pasuxobs, rac imas niSnavs, rom 
isini siTbos Termoreceptorebs miekuTvneba.

	

I.3.5.2. Termoregulaciis centraluri meqanizmebi 

sxeulis temperaturis nervul regulacias safuZvlad ude-

vs mravalricxovani refleqsuri reqcia, romlebic gavlenas ax-

denes siTbos gamomuSavebisa da siTbos gamoyofis procesebze. 

Termoregulaciis meqanizmebis gaaqtiureba xdeba Termorecep-

torebis gaRizianebiT da Tremoregulaciis centris ujredebis 

uSualo gaRizianebiT sisxlis temperaturis cvlilebis Sede-

gad. garemos temperaturis cvlileba aRagznebs kanisa da Rru 

organoebis lorwovan garsSi mdebare sicivis da siTbos recep-

torebs. am ujredebidan nervuli impulsebi gadaecema Termo-

regulaciis nervuli centris ujredebs, romelTa moqmedeba 

uzrunvelyofs vegetaturi procesebis koordinacias da Sede-

gad sxeulis temperaturis mudmivobis SenarCunebas.

sicivis receptorebis gaRizianebaze refleqsuri reaqciebi 
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mimarTulia organizmSi siTbos SenarCunebisaken. viwrovdeba 

zedapiruli kanis sisxlZarRvebi, ramac SeiZleba siTbos gacema 

Seamciros 20-30%-iT. temperaturis Semdgomi Semcirebisas war-

moiSoba kunTebis uneblie tonuri SekumSva-kankali, rogorc 

siTbos warmoqmnis erTerTi meqanizmi. garemos maRali tempe

raturis dros ki _ aRigzneba siTbos receptorebi. aqtiurdeba 

refleqsuri meqanizmebi, romlebic siTbos gacemas aZlierebs: 

farTovdeba kanis sisxlZarRvebi, Sedegad, matulobs kanis 

sisxliT momarageba da siTbos gacema. periferiuli qsovilebis 

siTbos gatarebis unari SeiZleba 5-6-jer gaizardos.

siTbos regulaciis centri mdebareobs hipoTalamusSi. 

masSi ganarCeven siTbos gamoyofisa da siTbos gacemis centrs. 

siTbos gamoyofis centris ujredebis mier generirebuli ner-

vuli impulsebi ganagebs nivTierebaTa cvlis intensiurobas 

(e. w. qimiuri Termoregulacia), xolo siTbos gacemis centris 

ujredebis aqtiuroba gavlenas axdens, upiratesad, fizikur 

Termoregulaciaze.

Termoregulaciis centralur procesSi monawileobs ori 

neironuli sistema: somatomotoruli da simpaTikuri. somato-

motoruli sistema uzrunvelyofs iseT Termoregulaciur 

procesebs, romlebsac ganapirobebs Termoregulaciis qceviTi 

reaqciebi da kankali. simpTikuri nervuli sistema ki akontro-

lebs iseT Termoregulaciur procesebs, rogoricaa: Termo-

genezi kankalis gareSe, siTbos izolacia da oflis gamoyofa 

(nax. 5).
kankali warmoadgens kunTis uneblie tonur, riTmul aqti-

urobas da warmoiSoba sicivis pirobebSi, roca sxeulis temper-

atura normaze dabla Camodis. kankali xorcieldeba mamoZrave-

beli sistemiT da kontroldeba spinaluri da supraspinaluri 

centrebiT. kankalis refleqsis gza e. w. „kankalis centraluri 

gza“, spinaluri da supraspinaluri centrebis gavliT, gverds 

uvlis ukana hipoTalamuss kaudalurad da centralur Termo-

regulaciur zonas akavSirebs Sua da mogrZo tvinSi mdebare 

mamoZravebeli sistemis centrebTan.
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ნახ.5. თერმორეგულაციური ეფექტორული ელემენტების ნერვული 
კონტროლის სქემა

 				               

				              ცნს

	 ვეგეტატური ნერვული	 სომატომოტორული
	 სისტემის სიმპათიკური	 ნერვული
	 ნაწილი 	 სისტემა

			                მედიატორი - აცეტილქოლინი
	             ბეტა-რეცეპტორები            ქვეითდება ატროპინით

				                        მედიატორი - აცეტილქოლინი
		              ალფა-რეცეპტორები                     ქვეითდება კურარეთი

	 ცხიმის	 სისხლძარ-	 საოფლე	 ჩონჩხის	 ნებელობი-
  შემსრუ-	 წვეთები	 ღვთა მამოძ-	 ჯირკვ-	 კუნთები	 თი მოძ-
  ლებელი		  რავებელი	 ლები		  რაობის
  რგოლები		  სისტემა			   სისტემა

	 თერმოგენეზი	 სითბოს	 ოფლის	 თერმოგენეზი	 ქცევითი
 რეაქციები	 კანკალის	 იზოლაცია	 გამოყოფა	 კანკალით	 რეაქციები
	 გარეშე

Termogenezi kankalis gareSe xorcieldeba simpaTikuri ner-
vuli sistemis moqmedebiT. simpaTikuri aqtiurobis daqveiTeba 
kankalis gareSe Termogenezis meqanizmis moqmedebis Sewyvetas 
iwvevs. nervuli daboloebebis mier gamoyofili noradrenalini 
astimulirebs Tavisufali cximis mJavebisa da cximis wveTebis 
gamoyofas da cximis mJavebis daJangvas, rac energiis gamoTavi-
suflebas iwvevs. anu am tipis Termogenezis dros energia war-
moiqmneba nivTierebaTa cvlis daCqarebis xarjze (qimiuri Ter-
moregulacia), kunTebis SekumSvis gareSe.

uzrunvelyofs ra, nivTierebaTa da energiis cvlis proce-
sebSi monawile organizmis funqciuri sistemebis moqmedebis 
koordinacias, TermoregulaciaSi mniSvnelovan rols asrulebs 
Tavis tvinis qerqi.
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I.3.5.3. siTbos gacemis regulacia 

sisxlis nakadis Termoregulacia gansxvavebulia imis mixed-
viT, Tu sxeulis romeli nawilia am procesSi CarTuli. SeiZleba 
gamoiyos, sul mcire, sami sxadasxva ubani: 1) sxeulis akrosuli 
(laT.akros - kidura, yvelaze daSorebuli)  nawilebi (TiTebi, xe-
lis mtevnebi, yuris niJarebi, tuCebi, cxviri); 2) sxeuli da ki-
durebis proqsimaluri nawilebi da 3) Tavi da Subli. 

akraluri zonis sisxliTmomaragebas akontrolebs norad-
renerguli simpaTikuri nervebi: simpaTikuri tonusis gadideba 
aviwroebs sisxlZarRvebs, misi daqveiTeba ki afarToebs maT. 
simpaTikuri gavlenebi zemoqmedebs aseve arterio-venuri anas-
tomozebisa (kidurebis distalur nawilebSi) da arteriolebis 
diametrze. es ki pirdapir ukavSirdeba siTbos gacemis procesis 
cvlilebas, vinaidan, roca arteriovenuri anastomozebi Riaa, 
matulobs kidurebis sisxliT momarageba da Sesabamisad, izrde-
ba siTbos gacemac. simpaTikuri gavlenis moxsna akraluri zonis 
sisxlZarRvebis TiTqmis maqsimalur gafarToebas iwvevs.

sxeulis proqsimaluri nawilis sisxliT momaragebaze sim-
paTikuri nervuli sistemis gavlenaze ufro didi efeqti aqvs 
siTbos anu temperaturis momatebas. temperaturis momatebis 
dros bevrad ufro matulobs sxeulis proqsimaluri ubnis 
sisxliT momaragebis intensiuroba, vidre simpaTikuri inerva-
ciis blokadis pirobebSi. am movlenas saofle jirkvlebis mier 
bradikininis (wigni 1; III.6.1.) sekrecias ukavSireben.

sisxlZarRvTa mamoZravebeli nervis gavlena Sublis sisx-
lZarRvebze TiTqmis umniSvneloa. aq sisxlZarRvis diametrze 
gavlenas, ZiriTadad, temperatura axdens, Tanac temperaturis 
momateba da ara dakleba. saxeldobr, Sublze siTbos zemoq
medeba oflis gamoyofas iwvevs, sicivis gavleniT ki - aq sisxl
ZarRvebis Seviwroeba ar xdeba.

I.3.5.4. oflis gamoyofis regulacia 

adamianis organizmSi oflis gamoyofis regulacia mxolod 
qolinerguli simpaTikuri boWkoebis gavleniT xdeba. oflis 
gamoyofis meqanizmebis amoqmedeba xdeba acetilqolinis, pilo-
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karpinis da sxva msgavsi nivTierebis moqmedebiT, xolo meqaniz-
mis gamorTva _ atropiniT. aRsaniSnavia, rom oflis gamoyofis 
regulaciaSi SeiniSneba erTi paradoqsi, rac imaSi mdgomreobs, 
rom xelis mtevnis da fexis terfis sisxlZarRvebis Seviwroebam 
SeiZleba mtevnis da terfis zedapirze oflis gamoyofa gamoi-
wvios. es ZiriTadad Zlieri fsiqologiuri daZabulobis dros 
xdeba da ufro emociuri genezisis mqonea, vidre siTbosreg-
ulaciuri. iTvleba, rom siciviT gamowveuli sisxlZarRvebis 
gafarToeba organizmis TavdacviTi reaqciis erTerTi formaa, 
romelic xels uSlis qsovilebis dazianebas (moyinva, nekrozi) 
sisxliT maTi arasakmarisad momaragebis gamo. am meqanizms ad-
gili aqvs Zlieri sicivis porobebSi moxvedrisas. am dros, jer 
sisxlZarRvebi maqsimalurad viwrovdeba, rasac Tan sdevs ki-
durebSi sicivis SegrZneba, tkivili da kanis gafiTreba, mere 
ki sisxli ucbad gadadis sxeulis gacivebul nawilebSi, rac am 
ubnis kanis gafarToebas da SewiTlebas iwvevs. da Tumca, sisxl-
ZarRvebs aqvs, nervuli kontrolis gareSe, temperaturis cvli-
lebaze uSualo reagirebis „Tandayolili“ unari, rogorc Cans, 
am „Tandayolili“ meqanizmis CarTva da gamoyeneba xdeba Zlieri 
emociuri daZabulobis drosac.

I.3.5.5. temperaturis humoruli regulacia 

temperaturis humorul regulaciaSi monawileobs Sinagani 
sekreciis jirkvlebi. saxeldobr, fariseburi jirkvlebis hip-
ersekrecia, rasac sisxlSi didi raodenobiT Tiroqsinis gadas-
vla mosdevs, iwvevs nivTierebaTa cvlis gadidebas da amiT siT-
bos gamoyofis gaZlierebas. Tavis mxriv, Tiroqsinis sisxlSi 
gadasvla matulobs sxeulis temperaturis Semcirebisas.

Tirkmelzeda jirkvlebis mier gamomuSavebuli adrenalini 
aZlierebs Jangvis procesebs qsovilebSi, gansakuTrebiT kunTeb-
Si, ris Sedegadac matulobs siTbos gamoyofa. aseve, adrenalini, 
iwvevs ra sisxlZarRvebis Seviwroebas, amcirebs siTbos gacemas.

garemos temperaturis Semcirebisas xdeba hipoTalamusis 
refleqsuri agzneba, rac hipofizis gaaqtiurebas iwvevs. hipo-
fizis gaaqtiurebis Sedegad Zlierdeba Tireotropinis da kor-
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tikotropinis sekrecia, rac fariseburi jirkvlebisa da Tirk-
melzeda jirkvlis aqtiurobas aZlierebs. am jirkvlebis mier 
gamoyofili hormonebi ki - siTbos gamoyofas astimulirebs.

I.3.5.6. Termoregulaciis darRveva hiperTermiisa da    
hipoTermiis dros

siTburi stresi, romlis drosac organizmis siTbos gace
mis unari arasakmarisi xdeba sxeulis normaluri temperatu
ris SesanarCuneblad, iwvevs sxeulis temperaturis paTolo
giur gadidebas. hiperTermiis dros yvela efeqtoruli procesi 
zRvrul donemdea dasuli da subieqturi SegrZnebebic bevrad 
ufro mZimea, vidre, magaliTad, „cxelebis“ dros. Tumca orive 
SemTxvevaSi sicocxlis SenarCunebis zRvruli temperatura 
Sedgens 420 C-s (xanmokle droiT adamians SeuZlia 430 C-sac 
gauZlos). xangrZlivi hiperTermiis pirobebSi 40-410 C-is dro-
sac ki viTardeba Tavis tvinis mZime dazianeba, rac Cveulebriv, 
maleve iwvevs sikvdils. viTardeba tvinis SeSupeba, ganirRve-
va neironebi, avadmyofs erRveva orientacia, ewyeba bodva da 
krunCxva. tvinis dazianeba iwvevs Termoregulaciis central-
uri meqanizmebis darRvevas, wydeba oflis gamoyofa, rac situa-
cias kidev ufro amZimebs.

hipoTermiis pirobebSi (roca garemos temperatura Ter-
moneitraluri zonis qveda zRvars qvemoTaa) xangrZlivad 
yofnisas adgili aqvs Termoregulaciuri meqanizmebis gadaZ-
abvas. Tavidan Termoregulaciis meqanizmebi CairTveba mTe-
li simZlavriT, magram Tu am fazaSi sxeulis temperatura 
26-280 C-ia, viTardeba gulis fibrilacia, ramac SeiZleba 
sikvdili gamoiwvios. aRsaniSnavia, rom sxeulis temperatu-
ris daqveiTebas (xangrZlivi droiT) SeiZleba adgili hqondes 
gansakuTrebuli paTologiuri gamovlinebebis gareSec, ro-
gorc es moxucebSi xdeba. moxucebulobaSi zogierT adamianSi 
adgili aqvs Termoregulaciuri meqanizmis „morgebas“ _ gada-
regulirebas ufro dabali temperaturis doneze. Sedegad, 
organizmi funqcionirebs sxeulis temperaturis 350 C-is pi-
robebSi. Tanac, am dros ar SeiniSneba hipoTermiisaTvis dam-
axasiaTebeli diskomforti.
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sakontrolo kiTxvebi 

1)	 ratom aris nivTierebaTa da energiis cvla erTiani pro-
cesi?

2)	 rogor warmoiqmneba energia organizmSi?
3)	 risTvis gamoiyeneba organizmSi energia?
4)	 razea damokidebuli organizmSi mimdinare qimiuri 

reaqciebis siCqare? 
5)	 ra arsebiTi gansxvavebaa cvlis aerobul da anaerobul 

procesebs Soris?
6)	 cvlis procesebis intensiurobis ra da ra dones vicnobT?
7)	 ra gansxvavebaa metaboluri aqtiurobis doneebs Soris? 
8)	 ra mniSvneloba aqvs organizmSi energiis rezervis arsebo-

bas?
9)	 ra faqtorebi zemoqmedebs organizmSi cvlis procesebis 

normalur mimdinareobaze?
10)	 organizmSi nivTierebaTa cvlis gazomvis ra da ra meTodi 

viciT?
11)	 ras uwodeben sunTqvis koeficients da risTvis gamoiyeneba 

is?
12)	 ra faqtorebi axdens gavlenas sunTqvis koeficientis si-

dideze?
13)	 ra damokidebulebaa ama Tu im organos perfuziis siCqaresa 

da cvlis procesebis intensiurobas Soris?
14)	 ra ganapirobebs sunTqvis koeficientis sididis sxvadasxva 

mniSvnelobas cilebis, cximebis da naxSirwylebisaTvis?
15)	 ra mniSvneloba aqvs ZiriTadi cvlis intensiurobis maCvene-

blis dadgenas?
16)	 razea damokidebuli cocxli organizmis qsovilebis tem-

peratura?
17)	 aris Tu ara organizmis SigniT temperatura mudmivi da ra-

tom?
18)	 ra faqtorebi axdens gavlenas sxeulis temperaturaze?
19)	 ra da ra meqanizmi uzrunvelyofs TbilsisxlianebSi sxe-

ulis temperaturis SenarCunebas?
20)	 ris Sedegad warmoiqmneba organizmSi siTbo?
21)	 rogor xdeba organizmSi siTbos gamomuSaveba?
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22)	 ra gansazRvravs siTbur wonasworobas?
23)	 ra meqanizmebiT xdeba organizmidan siTbos gacema?
24)	 razea damokidebuli siTbos konveqciis procesis intensi-

uroba?
25)	 ras uwodeben „mSral siTbosgacemas“?
26)	 garemos temperaturis ra diapazonis pirobebSia ufro in-

tensiuri siTbos radiaciiT gacema da ratom?
27)	 romelia adamianis organizmidan siTbos gatanis yvelaze 

mZlavri meqanizmi da ratom?
28)	 razea damokidebuli adamianis sxeulis zedapiridan siTxis 

aorTqlebis procesis intensiuroba?
29)	 rodis xdeba aorTqlebis meqanizmis CarTva?
30)	 ra uwodeben komfortul temperaturas?
31)	 temperaturasTan dakavSirebiT, ra da ra faqtorzea 

damokidebuli garemomcveli garemos gavlena organizmze? 
da ratom?

32)	 ras uwodeben qimiur da fizikur Termoregulacias?
33)	 daaxasiaTeT Termorecepciis meqanizmi.
34)	 raSi mdgomareobs centraluri Termoregulaciis somato-

motoruli meqanizmi?
35)	 romel Termoregulaciur procesebs akontrolebs simpaTi-

kuri nervuli sistema?
36)	 rogoria noradrenerguli simpaTikuri nervebis gavlena 

sxeulis akrosuli zonis sisxliTmomaragebaze da Sesabam-
isad, siTbos gacemaze?

37)	 raSi mdgomareobs temperaturis humoruli regulacia?
38)	 rogoria Termoregulaciis darRvevis Sedegebi hiper- da 

hipoTermiis pirobebSi?
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testebi TviTSefasebisTvis 

qvemoT mocemuli winadadebebidan zogi marTalia, zogi mcdari.

                 pasuxebi mocemulia momdevno gverdze

1.	 a) ujredul procesebSi energiis ZiriTad wyaros glukoza 
warmoadgens.

	 b) energia akumulirebulia sakvebi nivTierebebis qimiur kav
SirebSi.

	 g) potenciuri energiis kinetikurSi gadasvlis Sedegad kle-
bulobs organizmis entropia.

	 d) sakvebis potenciuri energia organizmSi sabolood gada-
dis siTbur energiaSi.

	 e) ganasxvaveben organizmSi cvlis procesebis intensiurobis 
sam ZiriTad dones.

2.	 a) energiis miwodebis Sewyveta dauyovnebliv iwvevs ujredis 
aqtiurobis Sewyvetas

	 b) cvlis intensiurobis gazomvis arapirdapiri meTodi 
emyareba organizmis mier moxmarebuli naxSirorJangis ra-
odenobis gansazRvras.

	 g) cvlis intensiurobis gansazRvris pirdapiri meTodi 
emyareba naxSirorJangis moxmarebuli da gamoyofili ra-
odenobis Tanafardobis gansazRvras.

	 d) energetikuli eqvivalenti gamoxatavs moxmarebuli Jang-
badisa da gamoyofili naxSirorJangis moculobis Se-
fardebas.

	 e) naxSirwylebis daJangvis energetikuli eqvivalenti Sead-
gens 21,1 kj erT litr Jangbadze.

3.	 a) sunTqvis koeficients uwodeben organizmidan gamoyo-
fili naxSirorJangis moculobis Sefardebas organizmis 
mier moxmarebuli Jangbadis moculobasTan.

	 b) sunTqvis koeficientis sidide erTnairia cilebisa da nax-
SirwylebisTvis.
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	 g) cximebis daJangvisas sunTqvis koeficientis sidide Sead-
gens 1,0.

	 d) sxeulis periferiuli da sxeulis zedapirTan axlos mde-
bare ubnebis temperatura naklebia sxeulis centraluri 
nawilebis temperaturisa.

	 e) organizmSi siTbos warmoqmnas ZiriTadad gansazRvravs 
kveba da kunTuri moqmedeba.

4.	 a) temperaturuli gradienti arsebobs sxeulis SigniTa 
Sreebs Soris.

	 b) adamianis sxeulis temperatura rxevas ganicdis dRe-Ramu
ri riTmis mixedviT.

	 g) kunTuri datvirTvis pirobebSi sxeulis SigniTa tempera-
tura SeiZleba 20C-iT gaizardos.

	 d) adamianis organizmSi temperaturis SenarCunebis erTad-
erTi gza siTbos gamomuSavebaa.

	 e) yvelaze intensiuri siTbos warmoqmna mimdinareobs kun-
Tur sistemaSi.

5.	 a) mozrdil adamianSi Termogenezis yvelaze mZlavr uneblie 
meqanizms kankali warmoadgens.

	 b) kankalis movlena ar xdeba axalSobilebSi.
	 g) cximi bevrad ufro kargi siTbos izolatoria, vidre 

haeri.
	 d) organizmis mier gacemuli siTbo proporciulia sxeulis 

SigniTa da garemomcvel ares Soris temperaturis sxvao-
bisa.

	 e) Tu garemos temperatura aRemateba Termoneitralur zo-
nas, temperaturuli wonasworoba narCundeba cvlis pro-
cesebis intensiurobis Sesustebis xarjze.

6.	 a) Tu sxeuli exeba myar substrats, organizmidan siTbos 
gadatana xdeba gatarebis meqanizmiT.

	 b) Tu sxeulis garemomcveli are haeria, maSin organizmidan 
siTbos gatana xdeba mxolod konveqciiT da radiaciiT.

	 g) Tu sxeulis garemomcveli are wyalia, maSin organizmidan 
siTbos gatana xdeba radiaciiT da aorTqlebiT.
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	 d) wyalSi siTbos gacema ufro Cqara xdeba, vidre haerSi.
	 e) haeri ufro kargi siTbogamtaria, vidre wyali.

7.	 a) organizmis mier siTbos gacema mWidro kavSirSia perif-
eriuli sisxlZarRvebis sanaTuris mdgomareobasTan.

	 b) siTbos radiaciis intensiuroba bevrad ganisazRvreba 
kanis temperaturiT.

	 g) „mSral siTbosgacemas“ uwodeben siTbos gacemas radia-
ciis gziT.

	 d) adamians oflis gamoyofa ewyeba, roca kanis temperatura 
30-320C-s aRwevs.

	 e) haeris temperaturis momatebisas 310C-ze maRla siTbos 
gacemis ZiriTad meqanizms aorTqleba warmoadgens.

8.	 a) garemos dabali temperaturis pirobebSi siTbos gacema 
ZiriTadad siTbos gatarebiT da radiaciiT xdeba.

	 b) garemos 150C-ze dabali temperaturis pirobebSi oflis 
gamoyofa TiTqmis ar xdeba.

	 g) roca garemos temperatura aRemateba sxeulis temperatu-
ras, siTbos gacema ZiriTadad aorTqlebiT xdeba.

	 d) Tbili samosiT Semosili organizmidan siTbos gacema xde-
ba konveqciis gziT.

	 e) komfortuli temperaturis pirobebSi organizmi ar 
saWiroebs Termoregulaciis meqanizmebis amoqmedebas.

9.	 a) msubuqad Cacmuli adamianisaTvis komfortuli tempera
tura Seadgens 25-260C-s haeris 50%-iani datenianebis pi-
robebSi.

	 b) msubuqi kabineturi samuSaos pirobebSi haeris komfor-
tuli temperaturaa 220C.

	 g) organizmis garemomcveli wylis temperaturis 100C-is pi-
robebSi viTardeba hipoTermia.

	 d) wyalSi mosvenebul mdgomareobaSi myofi sxeulisaTvis 
wylis komfortuli temperaturaa 35-360C.

	 e) siTbos regulaciis centri mdebareobs hipoTalamusSi.
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10.	a) Termoregulaciis centralur procesebs marTavs simpa-
Tikuri da parasimpaTikuri nervuli sistema.

	 b) simpaTikuri nervuli sistemiT kontrolirebadi Termo-
genezis dros organizmSi energia warmoiqmneba nivTiere-
baTa cvlis daCqarebis xarjze.

	 g) simpaTikuri tonusis gadideba aviwroebs sisxlZarRvebs 
da amcirebs siTbos gacemas.

	 d) sisxlZarRvTa mamoZravebeli nervis gavlena Sublis 
sisxlZarRvebze da, Sesabamisad, am ubanSi siTbos gacemaze 
umniSvneloa.

	 e) organizmSi oflis gamoyofis regulacia mxolod qoliner
guli simpaTikuri boWkoebis gavleniT xdeba.
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pasuxebi
	

1.	 a) mcdaria
	 b) marTalia
	 g) mcdaria
	 d) marTalia
	 e) marTalia

2.	 a) mcdaria
	 b) mcdaria
	 g) mcdaria
	 d) mcdaria
	 e) marTalia

3.	 a) marTalia
	 b) mcdaria
	 g) mcdaria
	 d) marTalia
	 e) marTalia

4.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) mcdaria
	 e) marTalia

5.	 a) marTalia
	 b) marTalia
	 g) mcdaria
	 d) marTalia
	 e) mcdaria

6.	 a) marTalia
	 b) mcdaria
	 g) mcdaria
	 d) marTalia
	 e) mcdaria

7.	 a) marTalia
	 b) marTalia
	 g) mcdaria
	 d) marTalia
	 e) marTalia

8.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) mcdaria
	 e) marTalia

9.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia

10.	a) mcdria
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia
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Tavi II. sakvebi da kveba

II.1. kvebis arsi   

organizmis qsovilebis Senebisa da ganaxlebis, energetikuli 

danaxarjebis aRdgenisa da Sesabamisad, sxeulis normaluri (op-

timaluri) temperaturis SenarCunebisaTvis aucilebeli piro-

baa normaluri kveba. am moTxovnis dasakmayofileblad saWiroa 

sakvebi Seicavdes: energetikuli cvlisaTvis aucilebel niv-

Tierebebs _ cilebs, cximebs, naxSirwylebs; ujreduli struq-

turebisa da rTuli cilovani molekulebis asagebad aucilbel 

nivTierebebs _ aminomJavebs, purinebs, lipidebs, naxSirwylebs; 

cvlis specialur katalizatorebs _ vitaminebs da ujredu-

li membranis stabilizatorebs-antioqsidantebs; araorganul 

ionebs da universalur biologiur gamxsnels _ wyals.

kveba warmoadgens organizmis mier misi qsovilebisa da 

mTeli sxeulis Seneba-ganaxlebisa da energetikuli danaxar-

jebis dasafarad aucilebebli nivTierebebis miReba-SeTvisebis 

process. sakvebSi energia warmodgenilia sakveb nivTierebaTa 

saxiT. sakvebis Semadgeneli komponentebia: energiiT mdidari 

sakvebi nivTierebebi (cilebi, cximebi, naxSirwylebi), vitaminebi, 

marilebi, mikroelenemtebi, saneleblebi, uxeSboWkovani niv-

Tierebebi, minarevebi da wyali. 

sakvebi nivTierebebi maRalmolekuluri nivTierebebia, rom-

lebic saWmlis momnelebel sistemaSi iSleba ufro dabal Sen-

aerTebamde. am daSlis procesSi gamoiyofa energia, romelic 

gamoiyeneba organizmSi mimdinare metabolur procesebSi. en-

ergiis raodenobas, romelic 1 grami nivTierebis daSlis dros 

gamoiyofa wvis fiziologiuri siTbo (an energetikuli Rireb-

uleba) ewodeba. amdenad, sakvebis energetikuli Rirebuleba 

ganisazRvreba siTburi energiis odenobiT, romelic gamoiyofa 

1 grami sakvebi nivTierebis wvis dros. energiis sazom erTeu-

lad biologiaSi gamoiyeneba kaloria (sxva mecnierebebSi en-
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ergiis sazom erTeulad iyeneben jouls (j); 1j = 2,39.10-4 ki-

lokalorias; 1kkal = 4,19kj). kalorias gansazRvraven, rogorc 

energiis raodenobas, romelic aucilebelia erTi grami wylis 

temperaturis asawevad 10C-iT. adamianisa da cxovelis orga-

nizmSi energetikuli procesebis Seswavlisas iyeneben ufro 

msxvil erTeuls-kilokalorias (kkal; 1kkal=1000 kal). yvelaze 

didi wvis fiziologiuri siTbo aqvs cximebs. misi sidide orjer 

aRemateba naxSirwylebisa da cilebis wvis fiziologiur siTbos 

(cxrili 1).

cxrili 1. zogierTi nivTierebis kaloriuli Rirebuleba

nivTiereba kj/g kkal/g

cximebi 39 (38,9) 9,3

cilebi 17 (17,2) 4,1

naxSirwylebi 17 (17,2) 4,1

glukoza 16 (15,7) 3,75

eTilis spirti 30 7,1

energetikuli TvalsazrisiT, sakveb nivTierebebs organiz

mSi urTierTCanacvlebis unari aqvs _ maT SeuZlia Caanacvlon 

erTmaneTi TavianTi kaloriuli Rirebulebis Sesabamisad. am 

movlenas izodinamias uwodeben. 

garda energetikulisa cilebi, cximebi da naxSirwylebi 

organizmSi plastikur funqciasac asruleben anu gamoiyeneba 

sxvadasxva saxis sekretisa da ujreduli struqturis asaSene-

blad. amis gamo, sakvebi racioni aucileblad unda Seicavdes am 

samive sakvebi nivTierebis minimalur raodenobas.

organizmis energetikuli danaxarjebis aRsadgenad da 

ujreduli struqturebis plastikuri cvlis gansaxorciele-
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blad saWiroa, rom sakvebi Seicavdes sakveb nivTierebebs gansaz-

Rvruli raodenobiTa da swori TanafardobiT. organizmis 

mier iseTi sakvebis miRebas, romelic sakmarisia raodenobrivi 

TvalsazrisiT da srulfasovania _ xarisxobrivi TvalsazrisiT, 

racionaluri kveba ewodeba. am ukanasknels safuZvlad udevs 

dabalanseba anu miRebul sakvebSi aucilebeli sakvebi nivTiere-

bebis optimaluri Tanafardobis arseboba. dabalansebuli kveba 

gulisxmobs sakvebSi cilebis, cximebis da naxSirwylebis Tana-

fardobas Semdegi proporciiT, Sesabamisad, 1:1:4. xarisxobrivi 

TvalsazrisiT sakvebi unda iyos srulfasovani anu unda Sei-

cavdes cilebs (Seunacvladi aminomJavebis CaTvliT), Seunacv-

lad cximis mJavebs (e. w. vitamini F), vitaminebs (gansakuTrebiT 

_ makatalizebeli sistemis SemadgenlobaSi Semaval vitaminebs), 

araorganul elementebs da wyals.

sakvebi racionis Sedgenisas aucilebelia imis gaTvaliswine-

ba, rom sakvebis saxiT miRebul da kuW_nawlavis traqtSi gada-

muSavebul cilebs, cximebs da naxSirwylebs organizmi mTlianad 

rodi iTvisebs. sakveb nivTierebaTa SeTviseba damokidebulia 

organizmis fiziologiur mdgomareobaze da individualur Ta-

viseburebebze, sakvebis raodenobasa da xarisxze, misi Semad-

geneli komponentebis Tanafardobaze, sakvebis momzadebis 

teqnologiaze da a. S. gasaTvaliswinebelia, isic, rom, radgan 

mcenareuli produqtebi didi raodenobiT Seicavs ujrediss 

(romelic ar ixliCeba kuW-nawlavis traqtSi), cxoveluri war-

moSobis sakvebi ufro kargad SeiTviseba, vidre mcenareuli. ami-
tom swori kvebisaTvis aucilebelia organizmis mier ama Tu im 

produqtis aTvisebis xarisxis gaTvaliswineba. amasTan, sakvebi 

aucileblad unda Seicavdes yvela Seunacvlad (aucilebel) 

sakveb nivTierebas: cilebs da Seunacvlad aminomJavebs, ujer 

cximis mJavebs, vitaminebs, mineralur nivTierebebs da ra Tqma 

unda _ wyals. naxSirwylebi da arasrulfasovani cximebi SeiZ

leba Canacvlebuliqnes sxva nivTierebebiT, Tumca es imas ar 

niSnavs, rom maTi arseboba sakvebSi naklebad mniSvnelovania. 

naxSirwylebi metad mniSvnelovan rols asrulebs organizmSi 
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mimdinare metabolur procesebSi. Cveulebriv, sakvebis ZiriTad 

masas (75_80%) naxSirwylebi da cximebi Seadgens, Seunacvladi 

sakvebi nivTierebebi (wylis gareSe) 15_20%-s ar aRemateba da iS-

viaTad aRwevs 25%-mde. amitom, saWiroa kvebis racionis sworad 

Sedgena anu iseTi kvebis racionis Sedgena, romelic organizms 

SesaZleblobas miscems Seavsos dRe-Ramuri energetikuli dan-

axarjebi. 

swori kvebisTvis aucilebelia kvebis reJimis organizeba da 

SenarCuneba, rac imaSi mdgomareobs, rom: sakvebis miReba unda 

xdebodes erTsa da imave dros; sakvebis calkeul miRebebs So-

ris unda arsebobdes gansazRvruli intervali da RRe-Ramuri 

racioni sworad unda gadanawildes dRis ganmavlobaSi. sakvebis 

miRebis optimumad iTvleba sakvebis miReba gansazRvrul (erTsa 

da imave) dros da ara nakleb 4-jerisa dRe-RameSi (dReSi). amas-

Tan, sauzmis energetikuli Rirebuleba unda Seadgendes 20%-s, 

sadilisa _ 35%-s, samxrisa _ 15%-s da vaxSmisa _ 25%-s. aseTi 

kvebis dros optimaluria sakveb nivTierebaTa (gansakuTrebiT _ 

cilebis) SeTviseba, sakvebis calkeul miRebas Soris intervalSi 

ar igrZnoba SimSilis SegrZneba da narCundeba kargi mada.

swori kveba uzrunvelyofs organizmis normalur fizikur 

ganviTarebas da fsiqikur moqmedebas, organizmis funqciuri 

SesaZleblobebis gadidebas, amaRlebs Sromisunarianobas da 

organizmis mdgradobas garemos uaryofiTi zemoqmedebisadmi.

II.2. sakvebis Sedgeniloba

II.2.1. cilebi

cilebi (proteinebi) aminoJavebisgan warmoqmnili maRal-

molekuluri organuli SenarTebia, romlebic gamoiyeneba orga

nizmis cxovelqmedebisTvis aucilebeli naerTebis sinTezisa 

da organizmis struqturebis Seneba-ganaxlebisaTvis. cilebi 

organizmSi mravalricxovan funqcias asrulebs. organizmSi 
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ar arsebobs funqcia, romlis ganxorcieleba SesaZlebeli iyos 

cilebis monawileobis gareSe. cilebi organizmis ujredebisa 

da qsovilebis ZiriTadi struqturuli elementebia. cilebis 

biosinTezi gansazRvravs organizmis zrda-ganviTarebas. garda 

struqturuli (igive plastikuri) funqciisa, cilebi katali-

zur-fermentuli funqciiTac gamoirCeva _ isini aCqarebs or-

ganizmSi bioqimiuri reaqciebis mimdinareobas. yvela fermenti 

cilaa. fermentebis aqtiurobazea damokidebuli organizmSi 

nivTierebaTa cvla. cilebi organizmSi damcvelobiT funqcia-

sac asrulebs. monawileobs imunuri sxeulebis (antisxeulebis) 

warmoqmnaSi; boWavs Sxamebsa da toqsinebs, uzrunvelyofs sisx-

lis Sededebas da sisxldenis Sewyvetas sxvadasxva saxis Wri-

lobisa Tu dazianebis dros. cilebi asrulebs satransporto 

funqcias. saxeldobr, organizmSi Jangbadisa da naxSirorJan-

gis transports axdens cila _ hemoglobini; naxSirwylebisa da 

cximebis gadatanas uzrunvelyofs glukoproteidebi da lipo-

proteidebi da a.S. 

proteidebi imiT gansxvavdeba proteinebisagan, rom es 

ukanaskneli warmodgeba mxolod aminomJavebisagan (erTmaneT-

Tan peptiduri kavSirebiT dakavSirebuli alfa-aminomJavebisa-

gan). amitom proteinebs sakuTriv cilebs uwodeben. proteidebi 

(rTuli, orkomponentiani cilebi) ki aminomJavebis (anu martivi 

cilebis) garda Seicavs aracilovani bunebis mqone rTul niv-

Tierebebs, romelTac prostetul jgufebs uwodeben. pros-

tetuli jgufi SeiZleba iyos mag. nukleinis mJavebi, metalebi, 

qromogenuli jgufebi, naxSirwylebi, lipidebi da sxva. aseT 

SemTxvevaSi cilebi anu lipoproteidebi prostetuli (anu aq-

tiuri) jgufis gadamtanebia. 

cilebis umniSvnelovanesi funqciaa, memkvidreobiTi infor-

maciis gadacema. am procesebSi wamyvan rols nukleoproteidebi 

(rnm da dnm-s Semcveli proteidebi) asruleben. Tavis mxriv, 

nukleinis mJavebi aucilebelia cilebis biosinTezisaTvis. isini 

uzrunvelyofen ama Tu im saxeobis organizmisaTvis specifi-

kuri cilebis sinTezs.
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cilebi monawileobs organizmis funqciebis regulacia-

Si. cilebis maregulirebeli funqcia mdgomareobs, cilovani 

bunebis mqone uamravi hormonis zemoqmedebiT ganpirobebul, 

organizmis biologiuri konstantebis SenarCunebaSi.

cilebis energetikuli funqcia mdgomareobs organizmis 

yvela sasicocxlo procesis energiiT momaragebaSi. cila-fer-

mentebi uzrunvelyofs energiis warmoqmnas aramxolod pro-

teinebisagan, aramed naxSirylebisa da cximebisganac. erTi grami 

cilis daJangvisas gamoTavisufldeba, saSualod 4,0 kkal (17 kj) 

energia. 

organizmSi ganuwyvetliv mimdinareobs cilovani struq-

turebis ganaxlebis procesi. dRe-Ramis ganmavlobaSi adamianis 

organizmSi degeneracias da sinTezs ganicdis 400 gramamde cila. 

cilis degeneraciis Sedegad warmoqmnili Tavisufali aminomJa-

vis 2/3 nawili cilis xelaxali sinTezisaTvis gamoiyeneba, xolo 

1/3 Seuqcevadad iJangeba energetikuli miznebisaTvis. amitom 

maTi Semcveloba unda ganaxldes ekzogenuri aminomJavebiT _ 

sakvebis miiRebis gziT. adamianis sxeulis cilebis naxevrad-

daSlis periodi daaxloebiT 80 dRe-Rames Seadgens. sxvadasxva 

cilovani struqtura sxvadasxva siCqariT ganicdis ganaxlebas. 

yvelaze nela ganaxldeba kunTis cilebi. maTi naxevraddaSlis 

periodi adamianisaTvis 180 dRe-Ramea; sisxlis cilebisa ki - 

10 dRe-Rame. cilovan-peptiduri bunebis hormonebi sul ram-

denime wuTs cocxlobs. organizmSi ganuwyvetliv mimdinareobs 

cilebis daSla da sinTezi. axali cilis sinTezis erTaderT wy-

aros sakvebis cilebi warmoadgens. saWmlis momnelebel traqt-

Si fermentebis zegavleniT cilebi ixliCeba aminomJavebamde. es 

ukanaskneli Seiwoveba wvril nawlavSi. aminomJavebTan erTad 

nawilobriv Seiwoveba umartivesi peptidebic. aminomJavebisa da 

umartivesi peptidebisgan ujredebi warmoqmnis organizmisaTvis 

damaxasiaTebel specifikur cilebs. imis gamo, rom cilebis sin-

Tezi xdeba mxolod da mxolod aminomJavebisagan, cilebis Secvla 

sxva sakvebi nivTierebebiT SeuZlebelia. TviT cila ki SeiZleba 

gamoyenebuliqnes cximebis da naxSirwylebis sinTezisaTvis.
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cila aris rogorc cxoveluri, aseve mcenareuli warmoSo-

bis. cilebis bunebriv wyaros warmoadgens 80-ze meti aminomJa-

va. magram im sakveb nivTierebebSi, romelsac adamiani moixmars, 

cilebi mxolod 20 saxis aminomJavas ganumeorebeli kombinaciiT 

aris warmodgenili. am aminomJavaTa nawili (10 maTgani) sinTez-

deba organizmis mier. nawili ar warmoiqmneba organizmSi da 

aucileblad sakvebTan erTad, mza saxiT unda iqnes miRebuli. 

maT Seunacvlad aminomJavebs uwodeben. aseTebia: valini, meTio-

nini, Treonini, leicini, izoleicini, fenilalanini, trifto-

fani, lizini da bavSvebSi kidev ori emateba: arginini da histi-

dini. sakvebSi am aminomJavebis arseboba aucilebelia, vinaidan 

maTi ukmarisoba organizmSi cilovani cvlis darRvevas iwvevs. 

aseve aucilebelia sakvebSi Senacvladi cilebis arsebobac, 

Tumca, es ukanaskneli, ZiriTadad, mainc organizmSi sinTezdeba. 

cilebi aminomJavebs sxvadasxva TanafardobiT Seicavs. cxo

veluri warmoSobis sakvebSi ufro metad Seunacvladi ami-

nomJavebia, mcenareulSi ki - Senacvladi. cilebs, romlebic 

aucilebeli aminomJavebis mTlian nakrebs Seicavs biologiurad 

srulfasovan cilebs uwodeben. yvelaze maRali biologiuri 

RirebulebiT gamoirCeva rZis, kvercxis, Tevzis, xorcis cile-

bi. biologiurad arasrulfasovans uwodeben cilebs, romelTa 

SedgenilobaSi ar aris Tundac erTi Seunacvladi aminomJava. 

arasrulfasovania magaliTad _ simindis, xorblis cilebi. 

mcenareuli cilebiT mdidaria parkosnebi, Raribia bostneuli 

da xili. pursa da kartofils Sualeduri mdgomareoba uWiravs. 

or an sam arasrulfasovan cilas SeuZlia Seavsos erTmaneTi 

da uzrunvelyos dabalansebuli kveba. organizmis normaluri 

cxovelqmedebisaTvis aucilebelia, rom sakvebi Seicavdes yve-

la aucilebel aminomJavas. srulfasovani kvebis ararsebobisas 

Cerdeba organizmis zrda, irRveva ConCxis formirebis pro-

cesi, aRiniSneba gadaxrebi fiziologiuri funqciebis normal-

uri mimdinareobidan. SimSilobisas Tavidan Zlierdeba ConCxis 

kunTebis, RviZlis, sisxlis, nawlavis lorwovani garsis, kanis 

proteinebis daSla. am dros gamoTavisuflebuli aminomJave-
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bi gamoiyeneba centraluri nervuli sistemis (cns) da gulis 

cilebisa da hormonebis sinTezisaTvis, rac tvinis da gulis 

cilebis ganaxlebis saSualebas iZleva. magram aminomJavebis 

aseT gadajgufebas ar SeuZlia didi xniT Caanacvlos cilebis 

zogadi ukmarisoba da garkveuli drois Semdeg iwyeba fer-

mentebis aqtiurobis kanonzomieri daqveiTeba; irRveva RviZlis 

da Tirkmlebis funqcia da a. S.

cilis cvlis Tavisebureba imaSi mdgomareobs, rom or-

ganizmSi ar arsebobs cilovani naerTebis depo. sakvebis saxiT 

miRebul cilas deponireba ar SeuZlia. organizmis mTeli cila 

ganTavsebulia qsovilebisa da ujredebis mikrostruqtureb-

Si da organizmis siTxeebSi. amitom Tu cilovani nvTierebebi 

regularulad ar Sedis organizmSi sakvebTan erTad, adgili 

aqvs ujredis sxvadasxva struqturis nawilobriv daSlas da 

amiT Cndeba „cilovani SimSilis“ niSnebi. cilebis deponireba 

ar xdeba maTi Warbi raodenobiT miRebis drosac ki, vinaidan 

aminomJavaTebis Warbi raodenoba ixarjeba organizmis energe-

tikuli moTxovnebis dasakmayofileblad da naxSirwylebisa da 

lipidbis sinTezisaTvis. aminomJavebisagan naxSirwylebisa da 

lipidebis sinTezi xdeba dezaminirebisa da azotis organizmi-

dan gayvanis Semdeg.

adamianis organizmi yoveldRiurad unda Rebulobdes 

cilovan naerTebs, romlebic gadamuSavebis Semdeg, aminomJa-

vebis saxiT Seiwoveba sisxlSi da miitaneba organizmis yvela 

organosa da qsovilTan. mozrdili adamianis sisxlSi nawlavi-

dan yoveldRiurad Seiwoveba, cilovani sakvebis hidrolizuri 

daSlis Sedegad warmoqmnili, 100 gramze meti sxvadasxva saxis 

aminomJava. cilovani optimumi Sedgens 1 grams sxeulis masis 1 
kg-ze. amitom zrdasruli adamianis organizmi dRe-Ramis gan-

mavlobaSi unda Rebulobdes 80_100 gram cilas. amasTan, 30 
grami unda iyos cxoveluri warmoSobisa. cxoveluri warmoSo-

bis cilas unari aqvs mTlianad gardaiqmnas organizmis cilovan 

struqturebad, maSin, roca mcenareuli cilisgan organizmSi 

cilis sinTezi naklebad efeqturia. gardaqmnis koeficienti 
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0,6_0,7 Seadgens. es ZiriTadad damokidebulia Seunacvladi ami-

nomJavebis disproporciaze cxovelur da mcenareul cilebs 

Soris. amitom mcenareuli ciliT kvebis dros ZalaSi Sedis e. 

w. „minimumis wesi“, romlis Tanaxmad, cxoveluri cilis sinTezi 

damokidebulia im Seunacvlad aminomJavaze, romelic sakvebSi 

minimaluri raodenobiTaa. fizikuri SromiT dakavebuli zrdas-

ruli adamiani dRe-RameSi 100_120 gram cilas unda iRebdes, 

mZime fizikuri Sromisas es norma 150 gramamde izrdeba. 

organizmSi daSlas daqvemdebarebuli cilebis raodeno-

baze msjeloben organizmidan gasuli azotis raodenobiT. es 

maCvenebeli sarwmunoa imdenad, ramdenadac azoti mxolod ami-

nomJavebis SedgenilobaSi Sedis. fiziologiur mdgomareobas, 

roca sakvebiT miRebuli azotis raodenoba tolia organizmi-

dan gasuli azotis raodenobisa azoturi wonasworoba ewodeba. 

cilebis daSlis umniSvnelovanesi produqtebi, romlebic orga-

nizmidan SardTan da oflTan erTad gaitaneba aris: Sardovana, 

Sardis mJava da amiaki.

aminomJavebis Jangva mimdinareobs maTgan azotis mowyvetis 

gziT. azotis mowyveta amiakis saxiT xdeba. amiaki Zalian tok-

sikuri nivTierebaa cns-isa da organizmis sxva qsovilebisTvis, 

magram organizmi auvnebelyofs amiaks da es xdeba RviZlsa da 

tvinis qsovilebSi. RviZlSi amiakis gauvnebelyofa xdeba Sar-

dovanas warmoqmnis gziT tvinis qsovilSi ki - misi glutaminad 

gardaqmnis xarjze. azoti organizmSi xvdeba mxolod da mxolod 

cilovani sakvebis miRebis gziT, sxva sakvebi nivTiereba mas ar Sei-

cavs. sakvebSi Semavali azotis raodenobasa da gamoyofili azo-

tis raodenobas Soris sxvaobas azoturi balansi ewodeba. roca 

es sidide erTmaneTis tolia, rogorc adre aRvniSneT, adgili 

aqvs azotur wonasworobas. aris SemTxvevebi, roca adgili aqvs 

dadebiT da uaryofiT azotur balanss. dadebiTi azoturi ba-

lansis dros, organizmidan gasuli azotis raodenoba gacile-

biT naklebia, vidre misi Semcveloba miRebul sakvebSi anu am 

dros SeiniSneba organizmSi azotis Sekaveba. dadebiTi azoturi 

balansi SeeniSneba bavSvebs, organizmSi mimdinare gaZlierebuli 
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zrdis procesebis gamo; aseve _ orsulebs, sportsmenebs (ga-

Zlierebuli reJimiT varjiSis periodSi) anu imaT, romlebSic 

adgili aqvs kunTuri qsovilis masis zrdas. aseve, mZime daa-

vadebis gadatanis Semdeg, reabilitaciis periodSi da masiuri 

Wrilobebis Sexorcebis dros.

uaryofiTi azoturi balansi anu, igive azotis deficiti 

SeiniSneba maSin, roca organizmidan gasuli azotis raodenoba 

aRemateba mis Semcvelobas miRebul sakvebSi. anu cilis degen-

eracia dominirebs mis sinTezs. uaryofiTi azoturi balansi 

gvxvdeba cilovani SimSilobis dros, krunCxviTi movlenebi-

sas, cilovani cvlis neiroendokrinuli regulaciis darRvevis 

dros.

azoturi balansis gamoTvlisas mxedvelobaSi miiReba is 

faqti, rom cilaSi azotis Semcveloba, saSualod, daaxloebiT 

16%-ia, rac imas niSnavs, rom 100 grami cila Seesabameba 16 gram 

azots. Sesabamisad, 1 grami azoti Seesabameba 6,25 gram cilas. 

fiziologiaSi cnobilia e. w. „rubensis koeficienti“, romlis 

mixedviT, zrdasrul adamianSi, mosvenebis mdgomareobaSi, sxe-

ulis masis yovel erT kilogramze cilis danakargi Seadgens 

0,028_0,065 gram azots. es imas niSnavs, rom dRe-Ramis ganmav-

lobaSi 70 kg wonis mqone zrdasruli adamiani kargavs daaxloe-

biT 23 gram cilas. magram cilis am raodenobis miReba dRe_Ra-

mur racionSi minimalur donezec ki ar aris sakmarisi, vinaidan 

cilis miRebis Semdeg organizmSi Zlierdeba energetikuli cvla 

da cilebis garkveuli raodenoba energetikuli moTxovnebis 

dafarvas xmardeba.

dadgenilia, rom dabalansebuli sakvebiT kvebis dros 

organizmis energetikuli cvla TiTqmis 10%-iT Zlierdeba. 

cilebis, cximebis, naxSirwylebis cal-calke miRebis dros en-

ergetikuli cvlis yvelaze mkveTri zrda SeiniSneba cilebiT 

kvebis Semdeg. cilovani kvebis dros energetikulma cvlam Sei-

Zleba Seadginos organizmSi Sesuli cilis saerTo energetiku-

li Rirebulebis 30_40%-mde. cvlis gaZliereba iwyeba cilebis 

miRebidan 1,5_2 saaTis Semdeg, maqsimums aRwevs 3 saaTis Sem-
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deg da grZeldeba 7_8 saaTis ganmavlobaSi. amas ukavSireben 

imas, rom atf-is sinTezisaTvis aminomJavebisagan gacilebiT 

meti energia ixarjeba, vidre monosaqaridebisa da cximis mJa-

vebisagan. amitom azoturi wonasworobis SesanarCuneblad or-

ganizms dRe-Ramis ganmavlobaSi sWirdeba minimum, 30_45 grami 

cxoveluri warmoSobis cila. swored es sidide Seadgens e. w. 

cilis fiziologiur minimums. Tumca, aRsaniSnavia, rom cilis 

fiziologiuri minimumi ki uzrunvelyofs organizmis sicocx-

lis SenarCunebas, magram es raodenoba sakmarisi ar aris norm-

aluri fizikuri muSaobisTvis. organizmis optimaluri aqti-

urobisaTvis aucilebelia dRe-RameSi miRebuliqnes sxeulis 

masis 1 kilogramze 1 grami cila (e. w. cilis optimumi). amasTan 

am raodenobidan 30 grami cila cxoveluri warmoSobisa unda 

iyos. fizikuri muSaobisas, orsulobis an mZime daavadebebis 

dros cilebze dRe-Ramuri moTxovnileba izrdeba da Seadgens 

2 grams 1 kilogramze. bavSvebsa da moxucebSi es sidide 1,2_1,5 
g/kg sazRvrebSi meryeobs. 

 

II.2.2. cximebi

cximebs miakuTvneben qimiurad araerTgvarovan nivTiere-

bebs, romlebsac yofen martiv lipidebad (neitraluri cximebi, 

cvilebi), rTul lipidebad (fosfolipidebi, glikolipidebi, 

sulfolipidebi) da steroidebad (qolesterini da sxva). martiv 

lipidebs moixsenieben lipidebad, xolo sxva danarCen cximis-

magvar nivTierebebs _ lipoidebs uwodeben. adamianis organizm-

Si warmodgenili cximebis ZiriTad masas neitraluri cximebi 

anu lipidebi warmoadgens.

lipidebi warmoiqmneba 3-atomiani spirtis _ glicerinis 

SeerTebiT cximis mJavebis (palmitinis, oleinis, stearinis, 

aseve linolis da linolenis mJavebi) sam molekulasTan. cx-

imebis ZiriTad Taviseburebas maTSi sxvadasxva saxis cximis mJa-

vebis arseboba ganapirobebs. ganasxvaveben najer da ujer cximis 

mJavebs. najeri cximis mJavebis molekulaSi naxSirbadis yvela 
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atomi erTmaneTTan mtkiced aris SekavSirebuli. ujeri cximis 
molekulaSi ki, erTmaneTis gverdiT mdgari naxSirbadatomebi 
erTmaneTTan dakavSirebulia aramdgradi, advilad gaxleCadi 
ormagi kavSiriT. organizmis cxovelqmedebisaTvis aucilebeli 
zogierTi ujeri cximis mJava (linolis, linolenis, araqidi-
nis) organizmSi ar sinTezdeba. maT Seunacvlad cximis mJavebs 
uwodeben. Tu miRebuli sakvebi xangrZlivi drois ganmavlobaSi 
ar Seicavs Seunacvlad cximis mJavebs, maSin axalgazrda or-
ganizmSi xdeba zrdis Seneleba, xolo zrdasrulebSi _ gam-
ravlebis unaris daqveTeba mis dakargvamde. am mJavebze dRe-
Ramuri moTxovnileba zrdasruli adamiansTvis 10_12 gramia. 
linolisa da linolenis mJavebi mniSvnelovani raodenobiTaa 
mcenareul cximebSi, ufro naklebia maTi raodenoba cxovelur 
cximebSi. araqidinis mJava ki, mxolod cxovelur cximebSia. cxi
mebi aucileblad Sedis cxoveluri warmoSobis TiTqmis yvela 
sakvebSi. maT Seicavs cilebis umniSvnelovanesi wyaroebi: xor-
ci, Tevzi, rZe, rZis produqtebi, kvercxi. cximebs Seicavs aseve 
mcenareTa Teslebi, Txili, nigozi. hidrogenizebul (xelovnu-
rad gamkvrivebul) mcenareul cximebSi aseTi mJavebi ar aris.

cximebis biologiuri Rirebuleba ganisazRvreba imiT, rom 
maTSi warmodgenilia (maTSi gaxsnilia) da maTi meSveobiT Sedis 
organizmSi Seunacvladi cximis mJavebi. ujeri (anu Seunacvla-
di) cximis mJavebi (linolis, linolenis da araqidinis), romle-
bic pirobiTad gaerTianebulia jgufSi, romelsac „vitamin_F“-
s uwodeben, mxolod cximSi gaxsnili saxiT Sedian organizmSi. 
cximis meSveobiT Sedis organizmSi aseve cximSi xsnadi vita-
minebi: A, D, E, K; neitraluri cximebi warmoadgens endogen-
uri wylis wyaros, xels uwyobs organizmSi wylis normalur 
cvlas; neitraluri cximi warmoadgens ujredis garsis, cito-
plazmis da birTvis aucilebel Semadgenel komponents, riTac 
cximebi plastikur funqcias asrulebs. cximi deponirdeba cxi-
mis wveTebis saxiT, upiratesad, kanqveSa qsovilSi. amiT cximi 
organizms icavs siTbos gacemisagan. organizmis sxva adgilebSi 
gadanaxuli cximi organoebs icavs travmuli dazianebisagan. 
organizmSi cximi deponirdeba neitraluri cximebis saxiT.
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organizmis cxovelqmedebisaTvis didi mniSvneloba aqvs 
iseT lipoidebs, rogoricaa fosfatidebi, sterinebi da sxva 
cximismagvari nivTierebebi. fosfolipidebi da glukolipidebi 
Sedis yvela ujredis SemadgenlobaSi, magram ZiriTadad ner-
vuli ujredis SedgenilobaSia warmodgenili. isini mniSvnelo-
van rols TamaSoben ujredis struqturebis (mag. mitoqondriis) 
SenebaSi. fosfolipidebi sinTezdeba nawlavis kedelSi da Rvi-
ZlSi. magram mxolod RviZlis ujredebs aqvs fofolipidebis 
sisxlSi gamoyofis unari. amitom RviZli praqtikulad erTad-
erTi organoa, romelic sisxlSi fosfolipidebis donis SenarCu-
nebas uzrunvelyofs. zogierTi sterini mag. qolesterini war-
moadgens naRvlis mJavebis warmoqmnis wyaros. qolesterini da 
sxva sterinebi organizmSi SeiZleba sakvebTan erTad Sevides an 
moxdes maTi sinTezi organizmSi. qolesterinis sinTezis Ziri-
Tad adgils RviZli warmoadgens. gamouyenebeli qolesterini 
ixliCeba RviZlSi da misi daSlis produqtebi gardaiqmneba naRv-
lis mJavebad. es ukanaskneli nawlavSi xvdeba naRvelTan erTad. 
qolesterinis nawili ki uSualod sisxlidan gadadis msxvili 
nawlavis RruSi, msxvili nawlavis kedlis gavliT.

cximebis cvlis procesSi ganarCeven cximis molekulis 
gardaqmnis sam saxes: 1) cximi eqvemdebareba JangviT daSlas da 
am Jangvis procesSi sabolood gardaiqmneba ra naxSirorJangad 
da wylad, gamoyofs energias da organizms energiiT amaragebs; 
2) cximis molekulebi monawileobs plastikur cvlaSi da xdeba 
iseTi organuli nivTierebebis sinTezi, rogoricaa lipoidebi; 3) 
gadainaxeba qsovilebSi da warmoqmnis energiis marags. cximebi-
sgan gansxvavebiT cilebi da naxSirwylebi deponirdeba Zalian 
umniSvnelo raodenobiT. cilebis xanmokle rezervi Seadgens, 
maqsimum, mxolod 45 grams (anu, cila faqtiurad ver maragdeba), 
glikogenisa ki _ 300-400 grams. amitom Tu es nivTierebebi ar 
gamoiyeneba energetikuli an plastikuri cvlisaTvis, isini gai-
yvaneba organizmidan an gardaiqmneba cximebad da cximebis saxiT 
gadainaxeba rogorc energetikuli maragi. normaSi, sakvebis sax-
iT miRebuli naxSirwylebis daaxloebiT 30%-mde cximad gardai-
qmneba. cilebi ufro plastikuri masalaa, vidre energetikuli 
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da maTi mxolod Warbi raodenobiT moxmarebisas xdeba maTi gam-
oyeneba energetikuli miznebisaTvis. organizmSi energetikuli 
maragi mxolod cximebis saxiT inaxeba.

organizmSi cximebis cvla iwyeba saWmlis momnelebel 
traqtSi, lipolizuri fermentebis zemoqmedebis Sedegad, maTi 
hidrolizuri gaxleCiT, ris Sedegadac warmoiqmneba glicerini 
da cximis mJavebi. cximebis cvlaSi mniSvnelovani roli RviZls 
ekuTvnis. RviZli ZiriTadi organoa, romelSic ketonuri sx-
eulebis (beta-oqsicximovani, acetoZmarmJava, acetoni) warmo-
qmna xdeba. ketonuri sxeulebi gamoiyeneba, rogorc energiis 
wyaro. 1 grami cximis daJangvisas gamoiyofa daaxloebiT 9kkal 
(38,9 kj) energia. neitraluri cximebis daJangvis xarjze war-
moiqmneba, mozrdil adamianSi, energiis 50%, xolo ZuZumwovara 
(Cvil) bavSvebSi _ daaxloebiT 40%-mde.

neitralur cximebze dRe-Ramuri moTxovnileba, mozrdil 
adamianSi, 70-80 gramia, 3-10 wlis bavSvebSi _ 26-30 grami. norm-
alur pirobebSi, organizmSi cximis raodenoba Seadgens sxeulis 
masis 10-20%-s. zogadad, organizmis moTxovnileba cilebze, 
cximebze da naxSirwylebze damokidebulia energetikul cv-
laze da cvlis procesebis wonasworobaze. bavSvebis sakvebis 
kaloriuloba, Cveulebriv, ufro maRali unda iyos, vidre zr-
dasrulebisa, rac patarebSi zrdis procesebis normalur mom-
dinareobasTan aris dakavSirebuli. cximebis moxmarebis mniS-
vnelovnad Semcirebis dros irRveva cximSixsnadi vitaminebis 
Sewova, rac hipovitaminozis ganviTarebas iwvevs. Seunacvladi 
cximis mJavebis ukmarisoba metaboluri procesebis norma
luri mimdinareobis cvlilebas ganapirobebs. amasTan, najeri 
cximis mJavebis Warbi raodenobiT moxmareba cximis dagrove-
bas da hiperqolesterinemias iwvevs; ujeri cximis mJavebis mox-
marebis gadideba ki aqveiTebs qolesterinis dones. normalur 
moTxovnilebas cximebze gansazRvravs is garemoeba, rom orga-
nizmisTvis aucilebelia Seunacvladi cximis mJavebi da isic, 
rom cximSi xsnadi vitaminebi Seiwoveba mxolod da mxolod cx-
imebis arsebobis pirobebSi. 

qolesterini (cholesterinum _ berZn. chole _ naRveli; sin. 
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qolesteroli) _ erTatomiani ujeri cikluri spirtia, ro
melsac safuZvlad udevs ciklopeptanperhidrofenantreni. 
qolesterini ganekuTvneba sterinebis jgufs da ujredSi war-
modgenilia, rogorc Tavisufali, aseve umaRles cximis mJa-
vebTan SekavSirebuli saxiT. cxoveluri ujredebis plazmuri 
membranebi mdidaria qolesteriniT. qolesterins mniSvnelov
nad mcire raodenobiT Seicavs mitoqmndriis da endoplazmuri 
badis membrana. organizmSi qolesterini gamoiyeneba mTeli rigi 
biologiurad aqtiuri SenaerTebis sinTezisaTvis: steroiduli 
hormonebi, vitamini D3, naRvlis mJavebi da sxva.

sisxlSi qolesterinis Semcvelobis normaluri sididea 
3,0_6,2 mmol/l. roca misi sidide am donis zeda zRvars aRe-
mateba, adgili aqvs hiperqolesterinemias. es ukanaskneli (sim-
suqnesTan erTad) warmoadgens mTeli rigi daavadebis ganvi-
Tarebis risk-faqtors. hiperqolesterinemia statistikurad 
sarwmuno kavSirSia aTerosklerozis, miokardis infarqtis da 
insultis ganviTarebasTan.

qolesterins Seicavs mxolod cxoveluri organizmi. adami-
ani yoveldRiurad moixmars, saSualod, 750 mg qolesterins. mas 
Seicavs kvercxi, rZis cximi, cximiani xorci, da a. S. qolester-
ini nawlavSi Seiwoveba gansazRvruli raodenobiT. xolo misi 
warmoqmna RviZlis mier damokidebulia saWmelSi qolesterinis 
Semcvelobaze. qolesterinis moxmarebasa da sisxlSi mis Semcv-
elobas Soris rTuli urTierTdamokidebuleba arsebobs. sru-
liad uqolesterino dietis drosac ki misi Semcveloba sisxlSi 
mcirdeba mxolod 20%-iT. Tu qolesterinis moxmareba Seadgens 
dRe-RameSi ara 750 mg, aramed orjer naklebs, maSin misi koncen-
tracia sisxlis SratSi mcirdeba 7 mg/wl_iT. xolo qolesteri-
nis orjer gadidebuli doziT moxmarebisas, misi koncentracia 
matulobs 10 mg/wl-iT. sakveb racionSi cximebis arseboba gav-
lenas axdens sisxlSi qolesterinis raodenobaze. vraudoben, 
rom najeri cximebi (gansakuTrebiT isini, romelTa naxSirbadis 
jaWvi 12_18 atomisagan Sedgeba) xels uwyobs sisxlSi qoles-
terinis koncentraciis momatebas, xolo ujeri cximis mJavebi 
am koncentracias amcirebes.
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II.2.3. naxSirwylebi

umaRlesi cxovelebisa da adamianis organizmSi energetikuli 
moTxovnebis 60% naxSirwylebis xarjze kmayofildeba. cxovelur 
organizmSi naxSirwylebi energiis ZiriTad wyaros da samarago 
sakvebi nivTierebis funqcias asrulebs. Tavis tvinis energeti-
kuli moTxovnebi ifareba mxolod da mxolod naxSirwylebis xar-
jze. aseve mniSvnelovania naxSirwylebis plastikuri rolic. isi-
ni Sedis iseTi rTuli ujreduli struqturebis SedgenilobaSi 
rogoricaa: glikopeptidebi, glikoproteidebi, glikolipidebi, 
glikolipoproteidebi, lipopolisaqaridebi da sxva.

erTi grami naxSirwylebis energetikuli Rirebuleba Sead-
gens daaxloebiT 4,0 kkal (17 kj), glukozisa _ daaxloebiT 
16 kj (15,7 kj). zrdasruli adamianis dRe-Ramuri minimaluri 
moTxovnileba naxSirwylebze 100-150 gramia, optimaluri ki _ 
0,5 kg. maTi ZiriTadi raodenoba (70%-mde) qsovilSi iJangeba 
da warmoSobs wyalsa da naxSirorJangs. 25-28%-mde gardaiqmneba 
cximad da 2_5% sinTezdeba rezervuli naxSirwylis _ glikoge-
nis saxiT. energetikuli Rirebulebis mixedviT naxSirwylebi 
Camouvardeba cximebs, magram am ukanasknelissgan gansxvavebiT, 
naxSirwylebi ufro advilad eqvemdebareba fermentebis zemo-
qmedebas da ufro Cqara ganicdis biologiur Jangvas, romlis 
drosac gamoyofs organizmisTvis saWiro energias. naxSirwyle-
bi gadainaxeba (deponirdeba) umTavresad RviZlSi da nawilobriv 
_ kunTebSi (glikogenis saxiT). glikogenis rezervi adamianSi 
Seadgens daaxloebiT 400 grams. es rezervi, marTalia, mcirea, 
magram sakmaod advilad da Cqara ganicdis mobilizacias Cqa-
ri energetikuli cvlis saWiroebisas, rogoric aris, magali-
Tad, emociuri da fizikuri datvirTva, stresuli situaciebi, 
travmebi, infeqciuri Tu sxva saxis daavadebebi.

sxvadasxva sakvebi sxvadasxva raodenobiT Seicavs naxSir-
wyals. maT yvelaze meti raodenobiT Seicavs puri da sxva 
fqvileuli produqtebi, brinji, parkosnebi, kartofili. maTi 
raodenoba ufro naklebia rZeSi, bostneulSi. naxSirwylebs 
srualiad ar Seicavs xorci.
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ZiriTad naxSirwylovan molekulebs warmoadgens monosaqa-

ridebi. naxSirwylebi SeiZleba warmodgenili iyos monosaqa-

ridebis, igive _ martivi Saqrebis (glukoza, fruqtoza, galaq-

toza da sxv.), oligosaqaridebis (maltoza, laqtoza, saqaroza) 

da polisaqaridebis (celuloza, saxamebeli, glikogeni _ igive, 

cxoveluri saxamebeli) saxiT. naxSirwylebis saerTo formu-

laa (CH2O)n, sadac n=3,4,5,6. monosaqaridis ori molekulis 

SeerTebiT miiReba disaqaridi. amasTan, erTi monosaqaridis 

hidroqsiluri jgufi ukavSirdeba meoris naxSirbads. am Se-

kavSirebisas warmoiqmneba specifikuri glikozuri kavSiri da 

gamoTavisufldeba wyali. ori, sami an ramdenime monosaqari-

dis SeerTebiT miiReba oligosaqaridi. polisaqaridis struq-

turis SedgenilobaSi mravali aseuli da aTaseuli monomeri 

monawileobs.

naxSirwylebis cvla warmoadgens qimiuri gardaqmnebis Tan-

mimdevrobas, romelSic ganasxvaveben naxSirwylebis gardaqmnas 

kuW-nawlavis traqtSi da organizmis qsovilebSi. sakvebTan er-

Tad miRebuli rTuli naxSirwylebi ver gadis nawlavis lor-

wovan garsSi da Sesabamisad, ver xvdeba sisxlSi. naxSirwylebis 

erTaderT formas, romlis Sewovac SesaZlebelia nawlavSi, 

monosaqaridebi warmoadgens. amilolizuri fermentebis ze-

gavleniT kuW-nawlavis traqtSi xdeba sakveSi Semavali saxame-

blis an glikogenis hidrolizuri gaxleCa glukozamde. glu-

koza warmoadgens naxSirwylebis gaxleCis ZiriTad produqts da 

is sisxlis mudmivi Semadgeneli komponentia (misi Semcveloba 

adamianis sisxlSi, normaSi Seadgens 80-120 mg/%). glukoza Sei-

woveba, ZiriTadad, wvril nawlavSi da sisxlis nakadiT gadai-

taneba RviZlSi da organizmis qsovilebSi. RviZlSi glukozis-

gan sinTezdeba glikogeni (glikogenezi). qsovilebSi ujredebis 

mier gamoiyeneba naxSirwylebis umniSvnelo raodenoba. naxSir-

wylebis umetes nawils qsovilebi mxolod mas Semdeg SeiTvise-

ben, rac glukoza kvlav gardaiqmneba polisaqarid glikogenad, 

romlis daSlac erT-erTi wyaroa kunTuri muSaobisa. amdenad, 

glikogeni sinTezdeba ara qsoviluri metabolizmis procesSi, 
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aramed mis specialur depoSi_RviZlis ujredebSi. RviZlSi war-

moqmnili glikogeni saWiroebis SemTxvevaSi iSleba glukozad, 

romelic sisxliT gadaitaneba mTeli organizmis organoebsa 

da qsovilebSi, sadac is, TiTqmis mTlianad, kvlav gardaiqmneba 

glikogenad da mxolod amis Semdeg ganicdis Jangvas (nax. 6) da 

am Jangvis procesSi qimiuri bmebis gaxleCis dros gamoyofs en-

ergias, romelic gamoiyeneba ujredebis mier. glikogeni iSleba 

aseve, Jangbadis monawileobis gareSec (anaerobuli procesebi). 

glikogenis anaerobuli daSlis process glikogenolizi ewo-

deba, xolo glukozis anaerobul daSlas _ glikolizi. inten-

siuri fizikuri muSaobis dros organizmis mier gamoyenebuli 

energiis umetesi nawili gamomuSavdeba glukozis anaerobuli 

daSlisas. magram am dros kunTovan qsovilSi grovdeba didi 

raodenobiT rZemJava, rac daRlis SegrZnebasa da sunTqvis 

gaZnelebas (qoSins) warmoSobs da organizmSi Jangbadis ukmari-

sobis mizezi xdeba.

ნახ. 6. ნახშირწყლების ცვლა  

საჭმლის მომნელებელი ტრაქტი				    ღვიძლი

     ცილა		       ამინომჟავები

		    ცხიმის მჟავები
   ცხიმი 
   		    გლიცერინი 				    გლიკოგენი
   სახამებელი	     გლუკოზა  
							       გლუკოზა  

		       გლიკოგენი 
		         CO2 + H2O 

		           ქსოვილი 
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adamiani naxSirwylebs moixmars mxolod mcenareuli sakvebis 

saxiT. xili, mwvane mcenareebi, kartofili bostneuli Seicavs 

aramxolod SeTvisebad naxSirwylebs, aramed maTSi aseve didi 

raodenobiTaa celulozis (ujredisis) tipis gadaumuSavebeli 

naxSirwylebi. naxSirwylebi aucilebelia Tavis tvinis moq-

medebisaTvis. tvini STanTqavs glukozis 69%-mde. Tavis tvinSi 

naxSirwylebis maragi didi ar aris, amitom aucilebelia orga-

nizmi gamudmebiT Rebulobdes naxSirwylebs. Tavis tvinis qso-

vilSi glukoza, upiratesad, Jangvas ganicdis, xolo misi mcire 

raodenoba gardaiqmneba rZemJavad. imasTan dakavSirebiT, rom 

tvinis energetikuli danaxarjebi mTlianad naxSirwylebiT if-

areba, aucilebelia naxSirwylebis saWiro raodenobiT miReba. 

tvinisTvis glukozis miwodebis Semcirebisas nervul qsovilSi 

cvlis procesebi saTanadod ver warimarTeba, rac tvinis funq-

ciis darRvevas iwvevs.

II.2.4. vitaminebi

adamianisa da cxovelis orgnizmis normaluri cxovelq-

medebisaTvis cilebis, cximebisa da naxSirwylebis garda 

aucilebelia regularuli miReba iseTi biologiurad mniS-

vnelovani nivTierebebisa, rogoricaa vitaminebi. vitaminebi 

dabalmolekuluri organuli naerTebia, romlebic ar sin-

Tezdeba (an Zalian mcire da arasakmarisi raodenobiT gamo-

muSavdeba) organizmSi, ar gaaCnia energetikuli da plastikuri 

Tvisebebi da Tavis biologiur moqmedebas amJRavnebs Zalian 

mcire dozebiT zemoqmedebis pirobebSi. miuxedavad imisa, rom 

vitaminebi ar warmoadgens energiis wyaros da ar monawileobs 

ujredebisa da qsovilebis SenebaSi, sasicocxlod aucilebeli 

nivTierebebia organizmis normaluri cxovelqmedebisaTvis. 

vitaminebi Zalian specifikur funqcias asrulebs oganizmSi 

mimdinare cvlis procesebSi. maTi didi nawili kofermentebis 
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rols asrulebs cvlis specifikur procesebSi, Sedis fer-

mentebis SedgenilobaSi da rTul zegavlenas axdens ama Tu 

im sistemaze (mag. vitamin-C gavlenas axdens SemaerTebel qso-

vilze da sxv.). amitom vitaminebis ararseboba an ukmarisoba 

iwvevs nivTierebaTa cvlisa da rigi fiziologiuri funqciis 

mniSvnelovan cvlilebebs.

cxovelur oganizmebSi vitaminebi TiTqmis ar sinTezdeba, 

isini mxolod nawilobriv warmoiqmneba maTi winamorbedebi-

sagan _ provitaminebisagan. nawlavis mikroorganizmebis naw-

ili gamoimuSavebs B jgufis vitaminebs, magram imdenad mcire 

raodenobiT, rom es savsebiT ar aris sakmarisi vitaminebze 

yoveldRiuri moTxovnilebis dasakmayofileblad. amitom 

aucilebelia vitaminebis miReba sakvebi nivTierebebis saxiT. 

vitaminebs Seicavs rogorc mcenareuli, aseve cxoveluri war-

moSobis sakvebi. sakveb produqtSi vitaminebis Semcveloba Sei-

Zleba Zalian gansxvavebuli iyos am sakvebis momzadebis, Sen-

axvis Tu miRebis pirobebis mixedviT. zogierTi vitamini (mag. 

vitamini A da C) mgrZnobiarea sinaTlisadmi, siTbosadmi an 

PH-is cvlilebisadmi. amasTan, arsebobs sakvebi nivTierebebi, 

romlebic Zalian mdidaria ama Tu im vitaminebiT. zogierT 

vitamins mza saxiT saerTod ar Seicavs sakvebi da misi gamo-

muSaveba organizmSi xdeba ama Tu im sakvebi nivTierebis Semad-

geneli komponentebisagan. K vitamini sinTezdeba normaluri 

nawlavuri floriT. zogierTi sxva vitamini organizmSi gamo-

muSavdeba gansazRvruli aminomJavebisagan an provitaminebisa-

gan. provitaminebis roli metad didia D jgufis vitaminebis 

warmoqmnaSi. vitamin D2-is provitaminia ergosterini, vitamin 

D3-isa 7-dihidroqolesterini, xolo vitamin D4-isa 22-hidro-

ergosterini. vitaminebis umravlesobis biosinTezi adamianis 

organizmis gareT xdeba.

adamianis organizmSi, rogorc wesi, vitaminebis maragi ar ar-

sebobs. magram vitamin B12 da vitamin A SeiZleba mniSvnelovani 

raodenobiT dagrovdes RviZlSi. amasTan, kuW-nawlavis traqtis 

normaluri funqcionirebis pirobebSi nawlavis mikroflora 
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asinTezebs zogierT vitamins: Tiamins, roboflavins, nikoti-

nis mJavas, piridoqsins, biotins, foliumis mJavas, filoqinons, 

romlebic Semdgom sisxlSi Seiwoveba. paTologiuri mdgomareo-

bebisas sinTezirebuli vitaminebis Sewova mkveTrad qveiTdeba 

(mis Sewyvetamdec ki), gansakuTrebiT iseTi daavadebisas, ro-

goricaa: qronikuli gastroenteritebi da enterokolitebi. 

organizmSi xangrZlivad mimdinare infeqciur-toqsikuri pro-

cesebisas avadmyofis organizmSi SeiniSneba C vitaminis mkve-

Trad gamoxatuli deficiti. mZime sepsis dros organizmis 

moTxovnileba C vitaminze, normasTan SedarebiT, 5_7-jer iz-

rdeba da a. S.

vitaminebze organizmis moTxovnilebaze garkveulwilad 

moqmedebs sakvebis qimiuri Sedgeniloba. dadgenilia, rom Tu 

racionSi darRveulia sakvebis calkeuli komponentebis Tana-

fardoba, maSin vitaminebis normaluri miRebis pirobebSic ki 

Tavs iCens vitaminebis ukmarisobis niSnebi. saxeldobr, sakveb 

racionSi naxSirwylebis moWarbebuli raodenobiT (normasTan 

SedarebiT) arseboba moiTxovs organizmSi damatebiT vitamin  

B1-is, B2-isa da C vitaminis Seyvanas. cilebis (gansakuTrebiT, 

srulfasovani cilebis) arasakmarisi raodenobiT miRebisas ir-

Rveva organizmis mier zogierTi vitaminis (riboflavini, niko-

tinis mJava, askorbinis mJava) aTviseba. es vitaminebi cilovani 

SimSilis pirobebSi ar monawileobs cvlis procesebSi da Cqara 

gaiyvaneba SardTan erTad, rac maTi deficitis ganviTarebas 

iwvevs. sakvebSi cilebis ukmarisobisas yovndeba aseve, karoti-

nis gardaqmna A vitaminad. organizmSi vitaminebis ukmariso-

bas ori terminiT gamoxataven: hipovitaminozi da avitaminozi. 

hipovitaminozi viTardeba organizmSi vitaminebis arasakmarisi 

raodenobiT Seyvanisas. avitaminozi ki im SemTxvevaSi viTarde-

ba, roca sakvebi ar Seicavs vitaminebs. sxvadasxva saxis hipo-

vitaminozis profilaqtikis safuZvels warmoadgens dabalan-

sebuli racionaluri kveba, romlis aucilebeli pirobaa dRis 

sakveb racionSi mcenareuli da cxoveluri produqtebis mra-

valferovnebis arseboba da sakveb nivTierebaTa damuSavebis 
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teqnologiur-kulinaruli wesebis dacva. vitaminebis Warbi 

raodenobiT moxmarebisas, isini Tirkmlebis saSualebiT gamoi-

yofa organizmidan. zog SemTxvevaSi, vitaminebis didi raode-

nobiT moxmarebam (mag. A da D vitaminisa) SeiZleba organizmSi 

cvlis procesebis darRveva gamoiwvios. vitaminebis Warbi mox-

marebis Sedegad ganviTarebul paTologias hipervitaminozs 

uwodeben.

zogierTi sakvebi nivTiereba Seicavs vitaminebis antago-

nistebs, romlebic xels uSlis vitaminebis Sewovasa da cvlas. 

maT antivitaminebs uwodeben. kvercxis cila Seicavs avidins, ro-

melic boWavs biotins (vitamin H); umi Tevzis mravali saxeoba 

Seicavs Tiaminazas, romelic xleCs Tiamins (vitamin B1); zogjer, 

samedicino praqtikaSi, samkurnalo mizniT, xelovnur antivita-

minebsac iyeneben. saxeldobr, kumarinis (antivitamini K) warmoe-

buli xels uSlis sisxlis Sededebas; fosfopiridoqsalis (vi-

tamin B6-is warmoebuli) antagonisti izoniazidi tuberkulozis 

aRmgznebTa zrdas aqveiTebs; baqteriebis zrdisaTvis aucilebe-

li paraaminobenzonis mJavas antagonistebi _ sulfanilamidebi 

antibaqteriul moqmedebas avlenen da sxva. 

vitaminebs yofen or jgufad: cximSixsnad da wyalSixsnad 

vitaminebad. cximSixsnad vitaminebs miakuTvneben vitaminebs: 

A, D, E, K. amasTan, radgan Seunacvladi cximis mJavebi msgavsni 

arian cximSi xsnadi vitaminebisa, ujer cximis mJavebs zogjer 

cximSixsnad vitaminebSi aerTianeben (mag. „vitamin F“). A vita-

mini organizmSi SeiZleba warmoiqmnas sakvebSi Semavali provi-

tamini karotinisagan. D jgufis vitaminebis yvelaze efeqturi 

vitamini D3 warmoiSoba kanSi, provitamini D4-sagan, ultraiis-

feri sxivebis mier katalizebuli fotoqimiuri reaqciis pro-

cesSi.
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cxrili 2. cximSixsnadi vitaminebi, maTi ZiriTadi wyaroebi da  
funqciebi 

	

saxelwodeba,
sinonimebi ZiriTadi wyaroebi ZiriTadi funqciebi

A_vitamini (ret-
inoli)

provitamini kar-
otinebi

RviZli, Tevzis qoni, 
rZe,
rZis produqtebi 

stafilos beta_karo-
tini

aucilebelia
 epiTeluri ujredebi-
sa da Zvlebis zrdis-
Tvis

Sedis Tvalis feradi 
garsis SedgenilobaSi

D_jgufis vitaminebi
(antiraqituli vita-
minebi)

D2 _ (kalciferoli)
D3 _ (qolekalcif-
eroli)
D4 _ (dihidrokalcif-
eroli)

RviZli, Tevzis qoni, 
cxoveluri cximebi, 
zeTi,

monawileoben Ca-is 
Sewovasa da cvlaSi, 
Zvlebis kalcifikaci-
aSi, urTierTqmedeben 
parathormonTan.

E _ vitamini  
(tokoferoli)

mcenareuli zeTebi, 
marcvleuli, kvercxi

antioqsidanti (monaw-
ileobs ujeri cximis 
mJavebis cvlaSi)

K _ vitamini (anti-
hemoraguli vitamini)
K1 _ (filoqinoni) 
K2 _ (menaqinoni, beta-
filoqinoni)

gamomuSavdeba nawla-
vis floriT,
Seicavs mwvane mcena-
reebi

wyalbadis gadamtani,
aucilebelia sisxlis 
normaluri Sededebi-
saTvis (proTrombinis 
sinTezisaTvis).

wyalSixsnad vitaminebs miakuTvneben: B jgufis vitaminebs (B1, 
B2, B6 B12), biotins, foliumis mJavas, nikotinis mJavas, nikotin-
amids, pantotenis mJava, C vitamins. vitaminebs miakuTvneben 
aseve qolinsa da inozits, radgan es nivTierebebic Seunacvla-
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dia sakvebis komponentebiT. magram, radgan es ukanasknelni cv-
lis procesebze metad struqturaTa aRnagobis SesanarCuneb-
lad gamoiyeneba, maT vitaminoidebsac uwodeben. 

vitamini A  (retonoli) _ monawileobs mxedvelobis pigmen-
tebis warmoqmnaSi, moqmedebs Tvalis baduraze; antioqsidantia; 
uzrunvelyofs epiTeluri qsovilis mTlianobas; anelebs kanis 
daberebas; aregulirebs kolagenis sinTezs, Zvlebis zrdas; 
xels uwyobs ujredebis regeneracias; xels uSlis ujredebis 
gamoSrobas; aumjobesebs kanis imunitets da kanis barierul 
funqcias. 

provitamini A (beta-karotini) _ organizmSi  A vitaminis wy-
aroa da am ukanasknelisagan gansxvavebiT meti biologiuri aq-
tiurobiT xasiaTdeba. organizms icavs Tavisufali radikalebis 
damangreveli zemoqmedebisagan; amaRlebs organizmis mdgrado-
bas infeqciebisa da onkologiuri daavadebebis mimarT; aucile-
belia nivTierebaTa cvlis procesebis normaluri mimdinareo-
bisaTvis, gul-sisxlZarRvTa sistemisa da RviZlis normaluri 
funqcionirebisaTvis.

vitamini C (askorbinis mJava) _  astimulirebs organizmis dam-
cav meqanizmebs, aZlierebs imunitets; xels uwyobs organizmSi 
rkinis Sewovas; monawileobs sisxlis Sededebis regulaciaSi; 
astimulirebs sisxlis warmoqmnis procesebs ( hemopoezs); aum-
jobesebs sisxlZarRvTa SeRwevadobas; aZlierebs sisxlZarRvTa 
kedlebs; monawileobs naxSirwylebis, cilebisa da qolesterin-
is cvlaSi; monawileobs kolagenis (cila, romelic mniSvnelovan 
rols asrulebs kanis, Zvlebis da  sxva SemaerTebeli qsovilis 
agebulebaSi) sinTezSi;  monawileobs steroiduli hormonebis 
sinTezSi; mZlavri antioqsidantia _ organizmSi Jangvis sawi-
naaRmdego sistemis mniSvnelovani komponentia, xels uSlis Tav-
isufali radikalebis warmoqmnas; icavs ujreds Tavisufali ra-
dikalebis (romlebic arRveven Jangbadis cvlas da xels uwyoben 
simsivneebis warmoqmnas) zemoqmedebisagan.  misi ukmarisobis 
dros organizmSi aRiniSneba Sinagani sisxlCaqcevebi, Zneldeba 
Sexorcebis procesebi, neldeba Tmebis zrda. iTrguneba pro-
cesebi, romlebSic is monawileobs. vitamini C sasicocxlod 
aucilebelia nebismieri organizmisTvis.
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vitamini E  (tokoferoli) _ astimulirebs ujredSorisi niv-
Tierebis, SemaerTebeli qsovilis kolagenuri da elastiku-
ri boWkoebis da sisxlZarRvebis gluvi kunTebis formirebas; 
astimulirebs kunTebis aqtiurobas da sasqeso jirkvlebis fun-
qcias; xels uwyobs RviZlSi cximSixsnadi vitaminebis dagrove-
bas. mas axalgazrdobisa da janmrTelobis vitaminsac uwodeben; 
dazianebisgan icavs ujredebis membranebs, aZlierebs sisxlZ-
arRvTa kedlebs, amcirebs Trombis warmoqmnis risks; icavs 
organoebs maTSi aTerosklerozis Cqari ganviTarebisagan; ewi
naaRmdegeba onkologiuri da gul-sisxlZarRvTa daavadebebis 
ganviTarebas; mZlavri antioqsidantia _ akontrolebs Tavis-
ufali radikalebis warmoSobas; amagrebs ujredis membranas; 
lipidebs da kolagenur boWkoebs icavs daJangvisa da ganrRve-
visagan, riTac  anelebs kanis daberebas; astimulirebs cvlis 
procesebs, aZlierebs kanis sunTqvas  (riTac aaqtiurebs vitamin 
A-s); xels uwyobs wylis balansis normalizacias; astimulirebs 
sisxlis mimoqcevas; aqrobs anTebas; astimulirebs regeneraciis 
procesebs. 

vitamini E -s rekordulad didi raodenobiT Seicavs yurZnis 
kenkris zeTi; yurZnis kenkra Seicavs 100-ze met aqtiur kom-
ponents, mikro- da makroelements, proteinebs, vitaminebs: A, 
B, C da PP; mis SemadgenlobaSi Semavali bioflavinoidebi da 
vitaminebi mZlavri antioqsidantebi da maregenirebeli kompo-
nentebia.

vitamini B
1
 (Tiamini) _ organizmSi kofermentis saxiTaa 

warmodgenili. monawileobs ra naxSirwylebis cvlaSi, ace-
tilqolinis warmoqmnaSi aumjobesebs nervuli impulsis gad-
acemas nervuli boWkoebiT.

vitamini B
2
 (riboflavini) _ monawileobs ujreduli sunTqvis 

sistemaSi da mxedvelobiTi aRqmis procesebSi. aumjobesebs 
kanis mdgomareobas. 

vitamini B
6
 (pirodoqsini) _ uzrunvelyofs aminomJavebis 

gardaqmnas da neiromediatorebis sinTezs; aumjobesebs kanisa 
da lorwovani garsebis mdgomareobas; ewinaaRmdegeba nervebis 
anTebisa da organizmSi sisxlnaklebobis ganviTarebas.
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vitamini B
12

 (cianokobalamini) _ astimulirebs nukle-
otidebis sinTezs, eriTrocitebis warmoqmnas - warmoadgens e.w. 
sisxlis warmoqmnis garegan faqtors (ix. wigni I, gv. 77); astim-
ulirebs nervuli garsebis ujredebis formirebas, organizmis 
zrdas; ewinaaRmdegeba nervebis anTebisa da organizmSi sisxl-
naklebobis ganviTarebas.

vitamin B
9
 (foliumis mJava) _ monawileobs eriTrocitebis, 

aminomJavebis, nukleinis mJavebis warmoqmnaSi; uzrunvelyofs 
cilis sinTezs; ewinaaRmdegeba sisxlnaklebobis ganviTrebas, 
amaRlebs Canasaxis Casaxvis xarisxs; aumjobesebs swrafad gam-
ravlebadi ujredebis (sisxlis, sasqeso ujredebis) xarisxs da 
zrdas.

vitamin B
5
  (pantenoli) _ koenzim A-s Semadgeneli nawilia. 

monawilebs cilebis, cximebisa da naxSirwylebis cvlis pro-
cesebSi; aumjobesebs sisxlis mimoqcevas; boWavs da akavebs wy-
als; aZlierebs ujredebisa da qsovilebis regeneracias; xas-
iaTdeba Semaxorcebeli da anTebis sawinaaRmdego moqmedebiT; 
ewinaaRmdegeba daberebis procesebs; icavs kans ultraiisferi 
sxivebis mavne zemoqmedebisagan;

vitamin H  (biotini) _ monawileobs naxSirwylebisa da cximis 
mJavebis gardaqmnaSi; ewinaaRmdegeba Tmebis cvenisa da kanis zo-
gierTi daavadebis ganviTarebas.

vitamin PP (nikotinamidi) _ uzrunvelyofs qsoviluri 
sunTqvis procesebs, cximisa da naxSirwylebis cvlas; aqveiTebs 
qolesterinis dones; afarToebs arteriul sisxlZarRvebs; aum-
jobesebs sisxlis mimoqcevas.

vitamin D
3
 (kalciferolacetati) _ aregulirebs kalciumisa 

da fosforis cvlas, aumjobesebs kalciumis Sewovas nawlave-
bidan; warmoqmnis Zvlovani qsovilis struqturas.

vitamin K1 (filoqinoni) _ monawileobs sisxlis Sededebis 
procesebSi, aaqtiurebs RviZlSi proTrombinis warmomqmnel 
procesebs; aZlierebs kuWis da nawlavebis  kunTebis peristal-
tikas; monawileobs ujredSida sunTqvaSi; uzrunvelyofs RviZ
lisa da gulis funqciis SenarCunebas.
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cxrili 3. wyalSixsnadi vitaminebi, maTi ZiriTadi wyaroebi da  
funqciebi 

saxelwodeba,
sinonimebi

ZiriTadi wyaroebi ZiriTadi funqciebi

vitamin B1 (Tiamini, 
anevrini)

vitamin B2 (robofla-
vini, laqtoflavini)

vitamin B6-is jgufi 
(piridoqsinis jgufi):
piridoqsoli
piridoqsali
piridoqsamini

vitamin B12 (cianoko-
balamini)

qatoebi, safuari

marcvleuli, rZe,
RviZli, safuari

marcvleuli, xorci, 
RviZli,
safuari 

RviZli, gamomuSavde-
ba
mikroorganizmebis 
mier

piruvatkarboqsilazas 
kofermenti

flavinuri fermente
bis (sunTqviTi) Semad-
genlobaSi 

kofermenti sxvadasxva 
fermentebisa
(dekarboqsilazebis,
transaminazebis
dehidratazebis)

nukleinis mJavebis 
meTilirebisa da 
metabolizmis fer-
mentebis komponenti

B_jgufis sxva 
vitaminebi biotini 
(vitamin H)

gamomuSavdeba naw-
lavis floriT; rZe, 
kvercxis yviTri, 
RviZli, safuari.

karboqsilazebis,
karboqsiltranfera-
zebis,
dezaminazebis kofer-
menti

foliumis mJavas 
jgufi

mwvanefoTlovani 
mcenareebi, safuari, 
RviZli,
rZe,
gamomuSavdeba mik-
roorgnizmebiT

erTnaxSirbadiani 
fragmentebis metabo-
lizmi,
purinebisa da meTio-
ninis sinTezi

niacini
nikototinis mJava
nikotinamidi

marcvleuli, 
safuari,
bostneuli, xorci, 
RviZli

mravali dehidroge-
nazis
(mag. NADH-is) kofer-
menti
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pantotenis mJava TiTqmis yvela sakvebi 
nivTiereba

koferment A_s kompo-
nenti

vitamini C
askorbinis mJava 

umi xili da mcena-
reebi

mniSvnelovan rols as-
rulebs ujredSorisi
struqturebis warmo-
qmnaSi, monawileobs 
hidroqsilirebis 
procesebSi

vitaminoidebi
qolini

inoziti

TiTqmis yvla sakvebi 
nivTiereba

TiTqmis yvela sakvebi 
nivTiereba

cximis mJavebis trans-
porti

monawileobs mito-
qondriebSi mimdinare 
cvlis procesebSi da 
kaTionebis trans-
portSi 

 

II.2.5. wyali, marilebi da mikroelementebi

wyali. fiziologiuri funqciebis gansaxorcieleblad 

organizms, garda organuli nivTierebebisa (cilebi, cximebi, 

naxSirwylebi, vitaminebi, fermentebi, hormonebi), esaWiroeba 

mTeli rigi araorganuli (mineraluri) nivTierebebi. araor-

ganul nivTierebaTa Soris gansakuTrebul rols wyali asru-

lebs. wyali yvela cocxali organizmis ZiriTadi Semadgeneli  

komponentia. uwylod SeuZlebelia cocxali organizmis arse-

boba, vinaidan bioqimiuri procesebis didi umetesoba mxolod 

wylis aucilebeli monawileobiT mimdinareobs. wyalze modis 

zrdasruli adamianis organizmis 65%-mde. adamianisa da cxove-

lis organizmidan garemoSi yovelTvis imaze meti moculobis 

wyali gamoiyofa, vidre masSi Sedis garemodan. es dakavSire-

bulia imasTan, rom organizmSi dRe-RameSi, rogorc organul 

nivTierebaTa daJangvis produqti, warmoiSoba 350 ml-mde endo-

genuri (metaboluri) wyali. cocxal organizmSi wyali SeiZleba 
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sxvadasxva saxiT iyos warmodgenili: hidrataciuli (rogorc 

organizmis qsovilebis Semadgeneli nawili) da Tavisufali sax-

iT (sisxlis plazmis, limfis, qsoviluri siTxis saxiT).

organizmSi wylis moculobaze gavlenas axdens sakvebis min-

eraluri Sedgeniloba, gansakuTrebiT sufris marilis (NaCl) 
arseboba. sisxlSi NaCl-is koncentraciis momateba iwvevs or-

ganizmSi wylis cvlis umniSvnelovanesi faqtoris _ wyurvilis 

SegrZnebis warmoSobas. wyurvilis SegrZneba warmoadgens, Cveu-

lebrivze naklebi raodenobis wylis Semcveli sisxliT, Tavis 

tvinis gansazRvruli ubnis refleqsuri gaRizianebis Sedegs. 

natriumis marilebi organizmSi wylis Sekavebis unariT xasiaT-

deba. kaliumis da kalciumis marilebi piriqiT, astimulirebs 

organizmidan wylis gayvanas. zrdasruli adamiani dRe-RameSi 

moixmars saSualod 2,5 l-mde wyals. wyali aucilebelia ara mx-

olod organizmis siTxeebis izoosmosuri mdgomareobis Sesan-

arCuneblad, aramed aseve, organizmidan Slakebis gasatanadac. 

wyali organizmSi metad mniSvnelovan satransporto funqcias 

asrulebs. dRe-Ramis ganmavlobaSi adamiani kargavs saSua-

lod 1,5 litr wyals Sardis saxiT, 0,9 litrs orTqlis saxiT 

filtvebisa da kanis saSualebiT (oflis gamoyofis gareSe) da 

daaxloebiT 0,1 l ganavalTan erTad.  dRe-Ramis ganmavlobSi 

wylis cvla, Cveulebriv pirobebSi, ar aRemateba sxeulis masis 

5%-s. organizmSi wylis cvlis regulaciaSi monawileobs ner-

vul-refleqsuri da humoruli meqanizmebi. aRsaniSnavia,rom 

wylis daleva bevrad ufro metad aqveiTebs wylis smis reaq-

cias, vidre venaSi fiziologiuri xsnaris Seyvana, rasac ukav-

Sireben sisxlis plazmis osmosuri Sedgenilobis cvlilebaze 

reagirebadi specialuri osmoreceptorebis moqmedebas. 

sakvebis umetesobaSi wylis Semcveloba 50%-ze metia. zogi 

nivTiereba: puri, xorci, yveli naklebi raodenobiT Seicavs wy-

als (cxrili 4). organizmSi wylis zusti balansis Sedgenisas 

aucilebelia aramxolod miRebuli wylis moculobis gaTvalis

wineba, aramed misi warmoqmna organizmSi cvlis procesebis mim-

dinareobisas.
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cxrili 4. wylisa da sakveb nivTierebaTa Semcveloba zogierT  
sakveb produqtSi

sakvebi produqtebi kj/100g wyali % cilebi 
%

cximebi 
%

naxSir-
wylebi 

%

xili

mcenareebi (maT So-

ris bostneuli)

kartofili

mSrali kartofili

Txili

xorci

puri

zeTi

yveli

Zexvi

rZe (3,5% _ cxim.)

xilis wveni

ludi (3,6% _ alkoh)

250

170

290

2400

2650

750

1050

3000

1400

1130

270

170

200

80

85

80

1,8

4,5

70

35

17

45

60

89

85

90

0,7

2,5

2,1

5,3

15

18

8

0,6

23

12

3,2

0,3

0,5

0,3

0,3

0,1

40

60

10

1

81

27

25

3,5

0,1

0

15

8

18

50

18

0,1

50

0,7

3

0

4,6

12

4,8

marilebi da mikroelementebi. marilebi, iseve rogorc wy-

ali, organizmis Sinagani aris Semadgeneli komponentia. or-

ganizmis siTxeebis ionuri Sedgenilobisa da PH_mudmivoba 

upirvelesi pirobaa ujredebis normaluri cxovelqmedebisaT-

vis. qsoviluri siTxis, sisxlis plazmis, limfis Sedgeniloba-

Si Semavali mineraluri nivTierebebi (kaTionebi da anionebi) 

qmnis osmosur wnevas, romelic erT-erTi umniSvnelovanesi 

faqtoria organizmis qsovilebSi wylisa da masSi gaxsnil niv-

TierebaTa gadanawilebisa. osmosuri wnevis SeqmnaSi did rols 
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TamaSobs natriumis qloridi (NaCl), igive sufris marili, ro-

melic sisxlis SedgenilobaSi Semavali mineraluri nivTiere-

bebis did nawils Seadgens. sisxlis plazmis NaCl ganapirobebs 

sisxlis Txevadi fraqciis osmosuri wnevis TiTqmis 90%-s. me-

tad didia NaCl-is roli organizmSi wylis cvlis proceseb-

Si. NaCl-is mniSvnelovani raodenoba organizmidan gaiyvaneba 

SardTan erTad, gansakuTrebiT didi raodenoba _ oflTan 

erTad. organizmis dRe-Ramuri moTxovnileba NaCl-ze saSua-

lod Seadgens 12_14 grams, Tumca misi moxmarebis Semcireba 

4_5 gramamde dRe-RameSi, organizms zians ar ayenebs. mineral-

ur nivTierebaTa umetesoba organizmSi sakvebTan erTad Sedis, 

gamonaklisia NaCl (sufris marili), romelic specialurad 

emateba sakveb produqtebs. 

mineralur nivTierebaTa ionuri Semadgenloba, cvlis ra 

cilebis hidrataciis xarisxs, maT xsnadobas, arsebiT gavlenas 

axdens cilebis fizikur-qimiur mdgomareobaze. imasTan daka-

vSirebiT, rom mineraluri nivTierebebi metad mravalferovan 

da mravalmniSvnelovan gavlenas axdens organizmis funqciuri 

sistemebis moqmedebaze, organizmis moTxovnebi sxvadasxva min-

eralur nivTierebaze metad gansxvavebulia. elementTa erTi 

nawili organizmSi Sedis mniSvnelovani raodenobiT (gramobiT 

an gramis meaTedebiT, dRe-RameSi), maT makroelementebs uwode-

ben. aseTia: Na, Mg, K, Ca. xolo sxvebi: Fe, Br, Zn, Cu, Mn orga-

nizms ukiduresad mcire raodenobiT esaWiroeba. maT mikroel-

ementebs uwodeben.
organizmis sicocxlis periodebis mixedviT organizmis 

moTxovnileba mineralur nivTierebebze gansxvavebulia. ase mag-
aliTad, mozard organizms esaWiroeba sakvebTan erTad kalciu-
misa-Ca da fosforis-P marilebis ufro gaZlierebuli miwodeba 
(maTi TanafardobiT, Sesabamisad 1:2), vidre zrdasrul orga-
nizms. gansxvavebulia aseve, sxvadasxva mineraluri nivTiere-
bis moqmedeba organizmze. natriumi-Na da kaliumi-K aqtiurad 
monawileobs gulis gunTis moqmedebis regulaciaSi, cvlis ra 
mis agznebadobas (wigni 1; II.4.2.). sisxlis plazmidan Na-is gay-
vana kunTovani qsovilis SekumSvis unaris dakargvas iwvevs. ka-
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liumi-K cxoveluri ujredis ZiriTadi mineraluri komponen-
tia da misi roli gadamwyvetia ujredis membranis mosvenebis 
eleqtruli potencialis warmoqmnaSi. aucilebelia kunTebis 
SekumSvisaTvis, nervuli impulsebis gatarebisaTvis, sisxlis 
tute- balansis koregirebisaTvis; xels uwyobs organizmidan 
siTxis gatanas; monawileobs glukozis glikogenad gardaqmnaSi. 
aregulirebs gulis riTms. K da Ca Na-is fiziologiuri antag-
inistebia.

kalciumi _ Ca mniSvnelovani raodenobiT aris Zvlovan qso
vilSi (romelic Ca-is depos warmoadgens), aseve sisxlis pla-
zmaSi. Ca sisxlis Sededebis procesebis erT-erTi aucilebeli 
da umniSvnelovanesi komponentia; aucilebelia aseve jansaRi 
Zvlovani qsovilis da kbilebis SesanarCuneblad. Ca-is ionebi 
monawileobs qsovilebis agznebadobis tonusis regulaciaSi; gu-
lis kunTis SekumSvasa da relaqsaciaSi (ix. wigni I; II.4.2.); in-
sulinis sekreciis regulaciaSi; nervuli impulsebis gadacemis 
procesebSi; aaqtiurebs mTeli rigi fermentebisa da hormonebis 
moqmedebas; aregulirebs ujreduli membranis SeRwevadobas; ax-
asiaTebs antistresuli efeqti; xels uwyobs organizmidan mZime 
metalebis marilebis gatanas. mniSvnelovania alergiuli pro-
cesebis ganviTarebis sawinaaRmdegod da sxva. organizmSi Ca-is 
Semcveloba regulirdeba fariseburi jirkvlebis hormon para-
thormoniT. Ca-is ionze organizmis dRe-Ramuri moTxovnileba 
0,6_0,8 gramia, zogierTi monacemiT _ odnav metic.

fosfori _ P organizmis cxovelqmedebisaTvis mniSvnelovani 
makroerguli (energiiT mdidari) SenaerTebis komponentia. fos-
fori CaPO4-is saxiT warmodgenilia Zvlovan qsovilSi. gvxvdeba 
aseve organizmis siTxeebSi da rbil qsovilebSi. Sedis nukle-
otidebisa da nukleinis mJavebis SedgenilobaSi; monawileobs 
ra ujredebis gayofisa da zrdis, genetikuri informaciis ko-
direbis, Senaxvisa da gamoyenebis procesebSi, warmodgens ener-
getikuli cvlis centralur rgols; uzrunvelyofs nervuli 
impulsis gatarebas da kunTis SekumSvas. fosforze dRe-Ramuri 
moTxovnileba daaxloebiT 1 gramia. Ca-isa da P-is cvlis dar-
Rvevas ukavSirdeba daavadeba _ raqitis ganviTareba, romlisT-
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visac damaxasiaTebelia Zvlovani qsovilis zrda-ganviTarebis 
daqveiTeba.

rkina _ Fe organizmis mniSvnelovani biologiuri Senaer

Tebis (hemoglobini, mioglobini, citoqromebi) Semadgeneli 

komponentia. rkinis mTeli raodenobis daaxloebiT 70%-mde 

imyofeba eriTrocitebis SedgenilobaSi. uzrunvelyofs Jangba-

dis transports da Sesabamisad, qsovilis sunTqvas. rkina Sedis 

mravali cilisa da fermentis SemadgenelobaSi; monawileobs 

farisebri jirkvlebis hormonebisa da dnm-is sinTezSi, qoles-

terinis metabolizmSi, xels uwyobs momwamlvel nivTierebaTa 

detoqsikacias RviZlSi; monawileobs organizmis imunur pro-

cesebSi. adamianis organizmis dRe_Ramuri moTxovnileba rkini-

saTvis Seadgens 12_15 mg. organizmSi rkina, ZiriTadad, organu-

li SenaerTebis saxiT aRwevs.

adamianis organizmSi qloris _ Cl TiTqmis mTeli raodeno-

ba warmodgenilia ionizebul mdgomareobaSi K-is, Ca-is, Na-is 
marilebis saxiT. Cl-is anionebi Na-is kaTionebTan erTad qmnis 

sisxlis plazmisa da organizmis sxva siTxeebis osmosur wnevas; 

qlori Sedis aseve, kuWis sekreciuli jirkvlebis mier gamo-

muSavebuli marilmJavas (HCl) SemadgenlobaSi da mniSvnelovan 

gavlenas axdens momnelebeli proteolizuri fermentebis aq-

tiurobaze.

bromis _ Br Semcveloba SeiniSneba hipofizSi (15_30 mg/%), 

aseve organizmis sxvadasxva organoSi koncentraciiT 0,1_0,7 
mg/%. organizmSi Br_is roli dadgenili ar aris, Tumca cnobi-

lia, rom samkurnalo wamlebSi misi Semcveloba SesamCnevi dama-

mSvidebeli efeqtiT xasiaTdeba, rac nervul sistemaSi Sekavebis 

procesis stimulaciaSi bromis monawileobasa da gavlenaze me-

tyvelebs.

spilenZs _ Cu Seicavs organizmis sxvadasxva qsovili da or-

gano, gansakuTrebiT RviZli (3_5 mg/%). Cu Sedis organizmis me-

tabolur procesebSi monawile fermentebis _ oqsidazebis Sed-

genilobaSi; monawileobs sisxlis warmoqmisa da hemoglobinisa 

da citoqromebis sinTezis procesebSi. Zlieri antioqsidantia; 
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aumjobesebs mdgomareobas saxsrebis anTebisa da daavadebebis 

dros; aqveiTebs adrenalinis aqtiurobas; amcirebs sisxlSi 

Saqrisa   da  qsovilebSi rZis mJavas Semcvelobas  Saqriani di-

abetiT daavadebul pirebSi. misi miReba saWiroa farisebri ji-

rkvlis funqciis daqveiTebisas. adamianis organizmis dRe-Ramu-

ri moTxovnileba spilenZze 2 mg-s Seadgens. sakveb produqtebSi 

Cu-is ukmarisoba iwvevs sisxlis warmoqmnisa da hemoglobinis 

sinTezis procesebis darRvevas.

TuTia _ Zn aucilebeli elementia karboanhidrazebis sinT-

ezisaTvis. Zn_i Sedis insulinis, winare jirkvlis, saqeso ji-

rkvlebis da gansakuTrebiT didi raodenobiT _ spermis Sed-

genilobaSi. monawileobs 200-ze meti fermentis aqtivaciaSi; 

nukleinis mJavebis, cilebis biosinTezSi; ujredis dayofis 

zrdisa da regeneraciis procesebSi; hormonebis (maT Soris, 

sasqeso) da kolagenuri (kanis da sisxlZarRvebis plastiuro-

bis ganmapirobebeli) boWkoebis warmoqmnaSi; mxedvelobis Se-

narCunebasa da gaumjobesebaSi; ConCxis formirebasa da nor-

malur funqcionirebaSi; TuTia mTlianad wyvets virusuli 

infeqciis ganviTarebas. monawileobs imunitetis formirebaSi. 

vitamin A-sa da vitamin C -Tan erTad xels uSlis imunodefi-

citebis warmoSobas. astimulirebs antisxeulebis sinTezs da 

avlens virussawinaaRmdego moqmedebas; monawileobs sunTqvis 

procesebSi, cilebisa da nukleinis mJavebis cvlaSi, areguli-

rebs gemovnebis da ynosvis mgrZnobelobas; icavs RviZls qimi-

uri dazianebisagan; aucilebelia Zvlebis, frCxilebis, Tmebis 

formirebisaTvis; xels uSlis Tavisufali radikalebis moq-

medebas; xels uwyobs eriTrocitisa da hemoglobinis regener-

acias; aZlierebs vitamin A-sa  da foliumis mJavas moqmedebas; 

mamakacebSi monawileobs sasqeso hormonebis sinTezSi; dadeb-

iT gavlenas axdens winamdebare jirkvlis mdgomareobaze (ade-

monis profilaqtika) da potenciaze;

organizmis fermentuli sistemebis SedgenilobaSi Sedis 

magniumi _ Mg. garkveuli odenobiT magniums sisxlis plazmac 

Seicavs magniumqloris marilis (MgCl2) saxiT. mas Seicavs Zvlov-
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ani qsovilic. magniumi kalciumTan erTad warmoadgens Zvlova

ni qsovilis safuZvels. xels uwyobs qolesterinis donisa da 

arteriuli wnevis daqveiTebas; amcirebs uaryofiT movlenebs 

qalebSi klimaqsis periodSi; monawileobs gulis kunTis agzne-

badobis regulaciaSi; aucilebeli komponentia naxSirwylebis 

hidrolizSi monawile fermentebis sinTezisa; misi monawileo-

biT izrdeba fosfatazebis fermentuli aqtiuroba.

qromi _ Cr aregulirebs sisxlSi Saqris raodenobas; aqve-

iTebs organizmis moTxovnilebas insulinze; aumjobesebs 

ujredSi glukozis SeRwevis procesebs; aqvs unari farise-

bur jirkvalSi Caanacvlos iodi am ukanasknelis ukmarisobis 

dros; axdens fariseburi jirkvlis funqciis normalizacias. 

aqveiTebs qolesterinis da trigliceridebis dones;  amcirebs 

aTerosklerozis risks.

molibdeni _ Mo mniSvnelovan rols asrulebs cilebis cvla-

Si; monawileobs RviZlSi toqsikuri nivTierebebis gauvnebely-

ofaSi; xels uSlis kancerogenuli nitrozaminebis warmoqmnas; 

akavebs ra ftors, ewinaaRmdegeba kariesis ganviTarebas.

iodi _ I monawileobs yvela saxis nivTierebaTa cvlis da pir-

vel yovlisa, energetikuli da siTbos cvlis procesebis ma-

kontrolebeli hormonebis: Tiroqsinisa da  triiodTironinis 

sinTezSi; misi ZiriTadi koncentraciis adgilia farisebri ji-

rkvali. iodi astimulirebs cilis sinTezs, imunur procesebs, 

amaRlebs gonebriv SesaZleblobebs. iodis miReba saWiroa ende-

muri Ciyvis dros.

II.2.6. eqstraqtuli, uxeSboWkovani nivTierebebi  
da minarevebi

eqstraqtul nivTierebebs miekuTvneba sxvadasxva saxis niv-

Tiereba, romlebic ganapirobebs saWmlis gemos da suns. es niv-

Tierebebi ar aris aucilebeli organizmis cxovelqmedebisT-

vis, magram mniSvnelovan rols asrulebs saWmlis momnelebeli 
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wvenebis sekreciasa Tu saerTo zogadi kmayofilebis SegrZnebis 

warmoqmnaSi.

mounelebel uxeSboWkovan nivTierebebs ganekuTvneba, 

ZiriTadad, celulozis tipis polisaqaridebi. celuloza, 

romelic amagrebs mcenareuli ujredis kedels, ar eqvemde-

bareba gaxleCas da Sesabamisad, Sewovas adamianis kuW_nawlavis 

traqtSi.
minarevebi. sakvebi produqtebis miRebisa da Senaxvis pro-

cesSi maTSi SeiZleba, Segnebulad Tu Seugneblad, moxvdes is-
eTi nivTierebebi, romlebic adamianisTvis aucilebeli sulac 
ar aris da amave dros, maTi didi dozebiT sakvebSi arsebobam 
SesaZloa organizmze toqsikuri zomoqmedeba moaxdinos. dRei-
saTvis soflis meurneobaSi saxorced gazrdil cxovelebs, hi-
gienuri Tu wonaSi momatebis mizniT, xSirad ukeTdeba sxvadasx-
va medikamenturi preparati. cxovelis organizmSi Seyvanili 
wamali ileqeba RviZlSi, cximis da kunTovan qsovilSi da aseTi 
xorcis, sakvebis saxiT, adamianis organizmSi moxvedram, SeiZle-
ba am ukanasknelis janmrTelobaze uaryofiTi gavlena iqonios. 
Sedegad, SeiZleba ganviTardes alergiuli mdgomareoba, anti-
biotikebisadmi ugrZnobeloba da hormonuli darRvevebi. min-
arevebSi ganasxvaveben metalur minarevebs, danamatebs da pes-
ticidebs.

metalur minarevebs miekuTvneba toqsikuri mikroelement-
ebi: tyvia, kadmiumi, vercxliswyali, dariSxani da radioaqtiuri 
nivTierebebi: cenziumi _ 137 da stronciumi _ 90.

danamatebis. minarevebis am kategorias miekuTvneba, ZiriTa-
dad, maaromatizebeli nivTierebebi, saRebavebi da konservante-
bi, romelebic sakvebs emateba misi momzadebis dros. rac ar unda 
didi upiratesoba hqondes maT gamoyenebas, Tavi unda SevikavoT 
maT gamoyenebaze maTi xangrZlivi winaswari gamocdis gareSe. 
vinaidan, magaliTad, kulinaruli saRebavis e. w. „zeTiani yviTe-
li“ koncerogenuli moqmedeba SemCneuliqna sakvebSi misi gamoy-
enebidan aTwleulebis Semdeg. dReisaTvis kvebis mrewvelobaSi 
3000-ze meti sxvadasxva danamati gamoiyeneba. rogorc Cans, maT 
farmakologiuri moqmedeba ar axasiaTebs, Tumca midrekilebis 
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mqone pirebSi SeuZlia alergiuli reaqciebis gamowveva.
pesticidebi. pesticidebi nivTierebebia, romlebic soflis 

meurneobaSi gamoiyeneba mavneblebisagan mcenareebis dasaca-
vad da produqtebis Sesanaxad. ganasxvaveben pesticidebis 4 
saxeobas: inseqticidebi (mavne mwerebis gasanadgureblad); her-
bicidebi (mRrRnelebis gasanadgureblad); akaricidebi (tkipe
bis gasanadgureblad) da fungicidebi (paTogenuri sokoebis 

gasanadgureblad). radgan es nivTierebebi adamianisTvis mom-

wamlvelia, dadgeniliqna sakvebSi maTi Semcvelobis SesaZlo 

maqsimaluri mniSvneloba. zogierT pesticids (gansakuTrebiT, 

cximSixsnadebs) SeuZlia cxovelis RviZlSi daleqva. aseTi 

nivTierebebi organizmidan nela gaiyvaneba da xasiaTdeba xan-

grZlivi moqmedebiT. mowamlvis TvalsazrisiT yvelaze saSiSia 

xili, bostneuli da fqvilis nawarmi, cxoveluri produqtebi-

dan ki _ rZis cximi.

II.3. organizmis moTxovnileba sakveb 
nivTierebebze 

nebismieri cxoveluri organizmis cxovelqmedebis aucile-
beli pirobaa sakveb nivTierebaTa regularuli miReba. cxove-
lur organizms, mcenareulisgan gansxvavebiT, ar SeuZlia 
TviTon warmoqmnas sakvebi nivTierebebi, amitom iZulebulia 
garemodan miiRos is. sakvebze moTxovnileba bevrad aris gan-
pirobebuli organizmisa da misi calkeuli funqciuri siste-
mis fiziologiuri mdgomareobiT. konkretuli adamianis 
moTxovnileba sakvebis sxvadasxva komponentze mTel rig faq-
torzea damokidebuli: asaki, sqesi, aRnagoba, janmrTelobis 
mdgomareoba, fizikuri datvirTva, stresi, orsuloba da sxva. 
am faqtorebis gaTvaliswinebiT sakvebze moTxovnileba farTo 
sazRvrebSi meryeobs.

adamianisa da cxovelis mier sakvebad gamoyenebul (da zoga-
dad, gamoyenebad) nivTierebebs gaaCnia qimiuri kavSirebis Sina-
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gani potenciuri energiis maRali done. hidrolizuri gaxleCis 
dros es nivTierebebi gardaiqmneba iseT elementarul qimiur 
struqturebad, romelTaganac organizms SeuZlia misi ujre-
debisa da qsovilebis SenebaSi monawile specifikuri nivTiere-
bebis sinTezi. amdenad, organizmis moTxovnileba sakveb niv-
Tierebebze ganpirobebulia maTi rogorc energetikuli, ise 
plastikuri funqciiT.

sakveb nivTierebaTa ukmarisobis tipiuri niSnebia fizikuri 

da gonebrivi Sromisunarianobis daqveiTeba, organizmis Tav-

dacviTi funqciis daqveiTeba, sxvadasxva saxis infeqciisadmi 

aramdgradoba, sxeulis masis Semcireba, ukidures SemTxvevaSi 

ki _ e. w. „mSieri SeSupeba“ da kunTebis atrofia. sakveb niv-

TierebaTa Warbi raodenobiT moxmareba iwvevs simsuqnes, fizi-

kuri Sromisunarianobis daqveiTebas da sicocxlis xangrZlivo-

bis Semcirebas.

sakvebSi cilebis sistematuri deficiti kompensirdeba or-

ganizmis Sinagani resursebiT, ujredisaTvis SedarebiT naklebi 

mniSvnelobis mqone struqturuli komponentebis daSlis xar-

jze. magram es resursebi sakmaod Cqara amowurvadia da Sedegad 

viTardeba umniSvnelovanesi fiziologiuri sistemebis mZime 

darRvevebi. Tavis mxriv, sakvebSi cilebis Warbi raodenobiT 

arsebobas mniSvnelovani wvlili Seaqvs hipertonuli daavade-

bebis, gulis iSemiis, aTerosklerozis ganviTarebaSi. cilebze 

dRe-Ramuri moTxovnileba, maTi ukmarisobis an Warbi raodeno-

biT miRebis gamovlinebebi mocemulia cxrilSi 5.
cilebis Warbi raodenobiT moxmareba iwvevs organizmSi 

cvlis procesebisa da siTbos warmoqmnis gaZlierebas (rac 

sasargebloa civ klimatur pirobebSi yofnisas), magram, amave 

dros, cilebis Warbi raodenobiT moxmarebisas msxvil nawlavSi 

Zlierdeba lpobis procesebi, ramac SesaZloa saWmlis momne-

lebeli traqtis dazianeba gamoiwvios. sakveb racionSi cilebis 

raodenobis gazrdam SeiZleba „nikrisis qaris“ (e. w. „podagra“. 
berZn. pus (laT. podos) _ fexi, agra _ daWera. gamowveulia niv-

TierebaTa cvlis darRveviT, axasiaTebs SardmJava marilebis 

daleqva saxsrebsa da qsovilebSi; Sedegad _ samoZrao aparatis 
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funqciis perioduli an myari darRveva) Setevebi gamoiwvios am 

daavadebisadmi midrekilebis mqone adamianebSi. es imasTan aris 

dakavSirebuli, rom cilovani sakvebi didi raodenobiT Seicavs 

purinul fuZeebs.

cxrili 5.dReRamuri moTxovnileba cilebze, maTi ukmarisobisa da 
Warbi moxmarebis gamovlinebebi

sakvebi 
nivTie

reba

dRe- 
Ramuri 
moTxov
nileba

damate-
biTi 

moTxovne-
bi

depo ukmariso-
bis gamov-
linebani

Warbi 
moxmarebis 
gamovline-

bani

cilebi 1 grami 
sxeulis 
masis 1kg_
ze.
amasTan, 
sakmarisi 
raodeno-
biT unda 
Seicavdes 
Seunacv-
lad ami-
nomJavebs 
(anu 30 g 
cxovelu-
ri cila 
unda iyos)
 

moxucebSi 
da bavSveb-
Si 1,2_1,5 
g/kg;
mZime fi
zikuri 
muSao-
bisas, 
orsulo-
bis dros 
da mZime 
daavade-
bebisas _ 2 
g/kg

unmiSvne-
lo raode-
nobiTaa 45 
g. aqedan 
40 g kun-
TebSi,5 g 
sisxlsa da 
limfaSi

SeSupebebi 
(uzmozec 
ki);
infeqci-
isadmi 
aramdgra-
doba;
apaTia, 
kunTebis 
atrofia. 
bavSvebSi 
zrda_gan-
viTarebis 
darRveva. 

nawlavSi 
lpobis 
proce-
sebis 
upirate
soba;
midre
kilebis 
arsebo-
bis dros 
viTardeba 
„nikri-
sis qari“ 
(igive _ 
podagra)

vegetarianuli produqtebiT kvebisas yovelTvis SeiniSne-
ba cilis ukmarisobis niSnebi, vinaidan aRniSnuli produqtebi 
Seunacvlad aminomJavebs ar Seicavs. cxoveluri da mcenareuli 
sakvebi sxvadasxvagvar zemoqmedebas axdens mJava-tutovan 
wonasworobaze. cxoveluri warmoSobis produqtebs susti mJava 
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reaqcia axasiaTebs (H+ _ donorebia), mcenareuli produqtebi ki 
_ susti tuteebia (H+ _ aqceptorebi). ama Tu im produqtis miRe-
biT gamowveuli mJava-tutovani wonasworobis rxevis kompensa-
cia xdeba Tirkmlebis mier.

sakvebSi cximebis ukmarisoba cximSixsnadi vitaminebis SeT-
visebisa da Tirkmelzeda jirkvlebis mier steroiduli hor-
monebis gamomuSavebis daqveiTebas iwvevs. xandazmul adamianebs 
urCeven cxoveluri warmoSobis cximebis nacvlad sakvebSi gaz-
ardon mcenareuli zeTebis wili. es imiT aris ganpirobebuli, 
rom ujeri cximis mJavebi, romlebic mcenareuli Txevadi ze-
Tis safuZvels warmoadgens, akavebs cximis sinTezs organizmSi. 
aseve, xels uwyobs sisxlSi qolesterinis raodenobis Semcire-
bas da qolesterinis „daleqvas“ sisxlZarRvis kedelze. cxime-
bze dRe-Ramuri moTxovnileba, maTi ukmarisobis an Warbi ra-
odenobiT miRebis gamovlinebebi mocemulia cxrilSi 6.

cxrili 6. dReRamuri moTxovnileba cximebze, maTi ukmarisobisa da 
Warbi moxmarebis gamovlinebebi

sakvebi 
niv-

Tiereba

dRe-
Ramuri 
moTxov
nileba

damate-
biTi 

moTxovne-
bi

depo ukmarisobis 
gamovlinebani

Warbi mox-
marebis gam-
ovlinebani

cximebi 

 a)
najeri 
cximis 
mJavebi

saerTo 
kalo-
riis 
25_30%

fizikuri 
muSaobi-
sas

sakmaod 
farTo 
saz-
RvrebSi 
meryeobs

sigamxdre, 
Sromis
unarianobis 
daqveiTeba,
cximSixsnadi 
vitaminebis 
Sewovis 
darRveva da 
maTi gamov-
linebebis
 warmoSoba

hiperqoles
te
rinemia,
aTero
sklerozi,
simsuqne
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b) 
ujeri 
(Seu-
nacv-
ladi) 
cximis 
mJavebi

10_12 g fizikuri 
muSaobi-
sas

sakmaod 
farTo 
saz-
RvrebSi 
meryeobs

hematuria 
kanis dar-
Rvevebi,
mitoqondriis 
dazianeba da 
metabolizmis 
darRveva

tokoferol-
ze
(igive vita-
min_ 
E_ze)
moTxov
nilebis 
gazrda

naxSirwylebi (garkveulwilad, cximebic) ar gamoirCe-

va plastikuri cvlis TvalsazrisiT. qsovilebSi plastikuri 

cvla ZiriTadad, naxSirwylebisa da cximebis gareSe mimdinare-

obs, aq gadamwyveti „sityva“ cilebs ekuTvnis. magram naxSir-

wylebi gansazRvrul rols TamaSobs rigi biologiurad mniS-

vnelovani nivTierebis sinTezSi. ase magaliTad, naxSirwylebis 

daJangvis procesSi warmoiSoba nivTiereba, romelic ujredis 

genetikuri aparatis _ ribonukleoproteidebis molekulebis 

nawilia. naxSirwylebi monawileobs mukopolisaqaridebis, maT 

Soris_heparinis sinTezSi. organizmis moTxovnileba naxSir-

wylebze ganpirobebulia naxSirwylebis energetikuli Rire-

bulebiT. naxSirwylebis molekulebis qimiuri struqturis 

specifikuri Tavisebureba imaSi mdgomareobs, rom naxSirwy-

lebi nivTirebis is formaa, romelic uSualod iZleva ener-

gias kunTebis muSaobisaTvis. naxSirwylebi aCqarebs cximebis 

daJangvis process. 

Saqris didi raodenobiT miReba iwvevs hiperglikemiis gan-

viTarebas da kuWqveSa jirkvlis mier insulinis mniSvnelo-

vani raodenobiT gamoyofas, rac uzrunvelyofs Saqrisgan 

glikogenis sinTezs da sisxlSi Saqris raodenobis Semcire-

bas. naxSirwylebze dRe_Ramuri moTxovnileba, maTi ukmari-

sobis an Warbi raodenobiT miRebis gamovlinebebi mocemulia 

cxrilSi 7.
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cxrili 7. dReRamuri moTxovnileba naxSirwylebze, maTi ukmariso-
bisa da Warbi moxmarebis gamovlinebebi

sakvebi 
niv-

Tiere-
ba

dRe_Ramuri 
moTxov
nileba

damatebiTi 
moTxovne-

bi

depo ukmarisobis 
gamovline-

bani

Warbi 
moxmarebis 
gamovline-

bani

naxSir-
wylebi 

100_150 g 
(tvinis 
sakvebad) 
anda
 200 g cila
glukoneo-
gene_
zisaTvis

fizikuri 
muSaobis 
dros

300_400g 
glikoge-
nis saxiT

sigamxdre,
Sromisu-
narianobis 
daqveiT-
eba, cvlis 
darRveva, 
ketozi

nawlavSi 
afuebis 
procese-
bis upi-
ratesoba

organizmi, Senebisa da normaluri cxovelqmedebis Sesanar-
Cuneblad, garda sakvebi nivTierebebisa, saWiroebs aseve wylis, 
araorganuli marilebisa da mineraluri elementebis regu-
larul miRebas.

wyalze adamianis moTxovnileba damokidebulia rogorc or-
ganizmis individualur fiziologiur Taviseburebebze, aseve 
garemo faqtorebis gavlenaze. is mniSvnelovnad izrdeba didi 
raodenobiT oflis gamoyofis Sedegad, garemos maRali tempera
turis pirobebSi; didi raodenobiT marilis miRebisas da sxva. 
adamianis moTxovnileba wyalze, sxvadasxva pirobis gaTvalis-
winebiT, Seadgens 21_43 ml-s sxeulis masis erT kilogramze. 
wylis minimaluri moTxovnileba 70 kg wonis mqone adamianisTvis 
Seadgens daaxloebiT 1750 ml. am moculobis 650 ml miiReba 
wylis smis gziT, daaxloebiT 750 ml sakvebTan erTad da daax-
loebiT 350 ml warmoiqmneba organizmSi JangviTi procesebis 
dros. Tu wylis moxmareba aRemateba miTiTebul raodenobas, 
wylis Warbi raodenoba organizmidan gaiyvaneba Tirkmlebis sa-
SualebiT. gulis da Tirkmlebis daavadebis mqone adamianebis 
organizmSi adgili aqvs wylis Sekavebas, ris Sedegadac viTar-
deba SeSupeba (ix. wigni 3).
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organizmSi wylis raodenobis dakargvisas sxeulis masis  
5%-is odenobiT adgili aqvs Sromisunarianobis aSkarad gamo
xatul daqveiTebas. Tu es maCvenebeli sxeulis masis 10%-s aRe-
mateba, organizmi ganicdis mZime saxis gauwylovanebas, xolo 
Tu es maCvenebeli 15_20%-s Seadgens anu wylis danakargi Sead-
gens organizmSi wylis saerTo Semcvelobis 1/3 _ 1/4-s orga-
nizmi iRupeba. rac Seexeba wylis didi raodenobiT miRebas, am 
dros siTxe droebiT gadadis ujredSida areSi. Sedegad, vi-
Tardeba wyliT intoqsikacia, Tavis tvinis SeSupebis simptoma-
tikiT: Tavis tkivilebi, Rebinebis SegrZneba, Sromisunarianobis 
daqveiTeba, krunCxvebi.

marilebis garkveuli raodenoba aucilebelia organizmis 
Txevadi aris (sisxli, limfa, qsoviluri siTxe) ionuri Sedgeni-
lobis mudmivobis SesanarCuneblad, rac organizmis sicocxlis 
aucilebeli pirobaa. organizmis qsovilebis, gansakuTrebiT 
agznebis unaris mqone qsovilebis funqcionirebisTvis saWiroa 
organizmSi Na_is, K-is da Ca-is ionebis arseboba gansazRvru-
li TanafardobiT. TiToeul maTganze organizmis moTxovnile-
ba dRe-RameSi Seadgens, saSualod, Sesabamisad: 2_3 grami,2_3 
grami da 0,6_0,8 grami. kalciumze moTxovnileba izrdeba si-
cocxlis im periodSi, romlisTvisac damaxasiaTebelia Zvlebis 
zrda (bavSvebSi da orsulebSi). kalciumis ukmarisoba SeiZleba 
ganviTardes iseTi sakvebiT kvebisas, romelic didi raodenobiT 
Seicavs  mJaunmJavas (kakao, ispanaxi, revandi). mJaunmJava boWavs 
sakvebis kalciums, gadahyavs is uxsnad kalciumis oqsalatSi, 
riTac xels uSlis kalciumis Sewovas. kalciums gansakuTrebiT 
didi raodenobiT Seicavs rZe da rZis produqtebi.

sufris marilze (NaCl) minimaluri moTxovnileba dRe-RameSi 
Seadgens 1 grams, magram misi moxmareba evropis mosaxleobaSi 
(maT Soris, saqarTveloSi), saSualod, 10-jer aRemateba normas, 
rac arteriuli wnevis ganviTarebisa da diabetis garTulebis 
mizezi xdeba. cnobilia, rom diabeturi daavadebebis garTule-
ba Saqris da Saqris nawarmis miRebaze aranaklebaa dakavSirebu-
li sufris marilis Warbi raodenobiT miRebasTan.

dRe-Ramuri moTxovnileba magniumze, qlorze da fosforze 
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Seadgens, Sesabamisad: 0,22_0,26; 3_5 da 0,7_0,8 grams. arsebobs ua-
mravi mikroelementi, romelic gansazRvrul fiziologiur fun-
qcias asrulebs organizmSi. TiTqmis yvela mikroelementis Warbi 
raodenobiT moxmareba iwvevs organizmis ama Tu im fiziologi-
uri funqciis daqveiTebas. am mxriv gansakuTrebiT  sayuradRe-
boa ftori, romlis toqsikuri doza sul odnav aRemateba masze 
dRe-Ramur moTxovnilebas (cxrili 8).

cxrili 8. dReRamuri moTxovnileba zogierT mikroelementze da 
maTi ukmarisobis niSnebi

mikro_

elementi

ukmarisobis 

niSnebi

 maragi dRe_Ramuri moTx-

ovnileba

rkina rkinadeficituri 

anemia
4_5 grami,

aqedan 800 mg_s 
SeuZlia mobili-

zeba

12 grami;

qalebSi menstru-

aciis periodSi_18 
gr

ftori kariesis ganvi-

Tareba

 ___ 1 mg; 5mg_ze zeviT 

toqsikuria (vi-

Tardeba osteosk-

lerozi)

iodi Ciyvi, hipoTir-

eozi
10 mg 150 mkg

spilenZi rkinis Sewovis 

darRveva,

anemia, pig-

mentaciis dar-

Rveva

100_150 mg 2_3 mg

sakvebSi mikroelementebis naklebobiT gamowveuli orga-
nizmis funqciebis darRvevebis yvelaze gavrcelebuli SemTx-
vevebia rkinisa da iodis naklebobiT gamowveuli paTologiebi. 
gansakuTrebiT xSiria, rkinis ukmarisobis SemTxvevebi. sakvebis 
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saxiT miRebuli rkina ZlivZlivobiT faravs masze moTxonile-
bas, rac imiT aris gamowveuli, rom sakvebis rkinis mxolod 
10% Seiwoveba orvalentiani rkinis (Fe++)-is saxiT. rkinis uk-
marisobisas SeiniSneba: daRliloba, Tavis tkivili, Sromisu-
narianobis daqveiTeba, irRveva kanis, frCxilebis, Tmis zrda. 
rkinis mniSvnelovani ukmarisobisas viTardeba rkinadefici-
turi anemia.

iodis nakleboba iwvevs e. w. „endemuri Ciyvis“ ganviTarebas, 
romelic xasiTdeba fariseburi jirkvlis gadidebiT, rasac zo-
gjer Tan erTvis Tiroqsinis sekreciis Semcirebac. esec sakma-
od gavrcelebuli daavadebaa, magram mas Semdeg, rac daiwyes 
sufris marilis gamdidreba iodiT, daavadebis SemTxvevebi mkve-
Tad Semcirda. 

organizmis moTxovnileba vitaminebze ganisazRvreba qsovi-
luri metabolizmis procesebSi maTi biologiuri mniSvnelobiT. 
vitaminebze moTxovnileba izrdeba fizikuri muSaobis dros da 
mis Semdeg; aseve mravali daavadebis Sedegad. muSaobis dros 
moTxovna energiaze ufro metad izrdeba vidre vitaminebze, am-
itom adamiani gadidebuli raodenobiT iRebs sakveb nivTiere-
bebs, riTac avtomaturad ivsebs vitaminebze moTxovnilebasac. 
sakmarisad kaloriuli racioniT kvebis pirobebSi hipovitami-
nozi SeiZleba ganviTardes im SemTxvevaSi, Tu es racioni erT-
ferovania. amis gamoa, magaliTad is, rom vegetarianelebi xSi-
rad ganicdian vitamin B12-is naklebobas. didi mniSvneloba aqvs 
sakvebis momzadebasac. zogi vitamini ver uZlebs Senaxva-kon-
servirebas, Termul damuSavebas da a.S. sakvebSi vitaminebis 
Semcveloba gansxvavebulia weliwadis sxvadasxva dros. sakvebSi 
vitaminebis Semcveloba klebulobs gazafxulze.

organizmSi gvxvdeba zogierTi vitaminis maragi. zogierTi 
cximSixsnadi vitaminis (mag. vitamini D) maragi imdenad did-
ia, rom es raodenoba sakmarisia ramdenime Tvis ganmavlobaSi. 
wyalSixsnadi vitaminebidan didi maragi aqvs vitamin B12-s da 
foliumis mJavas. vitaminebze organizmis dRe-Ramuri moTxov-
nileba da ukmarisobis simptomebi mocemulia cxrilSi 9 (cxim-
Sixsnadi vitaminebisaTvis) da cxrilSi 10 (wyalSixsnadi vita-
minebisaTvis).
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cxrili 9. dReRamuri moTxovnileba cximSixsnad vitaminebze  
da maTi ukmarisobis niSnebi

vitamini ukmarisobis niS-
nebi

depo dRe-Ramuri 
moTxovnileba

A Ramis sibrmave, 
epiTeliumis 
garqovanebis dar-
Rveva, zrdis dar-
Rveva

didi 
raodenobiT Rvi-
ZlSi

A1_vitaminze 0,9 mg
beta_karotinze_1,8

D raqiti,
Zvlebis zrdisa da 
gamagrebis dar-
Rveva, dekalcifi-
kacia

mcire 
raodenobiT Rvi-
ZlSi,
TirkmlebSi, naw-
lavSi,
ZvlebSi, Tirkmel-
zeda jirkvlebSi

2,5 mkg;
bavSvebsa da orsu-
lebSi 10 mkg

E ukmarisobis ti-
piuri simptomebi 
aRwerili ar aris

ramdenime grami
 RviZlSi, cximis 
qsovilSi, saSvi-
losnoSi,
saTesleebSi, hipo-
fizSi,
Tirkmelzeda 
jirkvlebSi

12 mg 
tokoferoli+0,6mg 
1gram ujer cximis 
mJavebze

K sisxlis Sededebis 
Seneleba, spon-
tanuri sisxldene-
bi

mcire raodenoba 
RviZlsa da elen-
TaSi

normaluri nawla-
vuri floris piro-
bebSi moTxovnileba 
ar aris. winaaRmdeg 
SemTxvevaSi _ 1mg.
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cxrili 10. dReRamuri moTxovnileba wyalSixsnad vitaminebze  
da maTi ukmarisobis niSnebi

vitamini ukmarisobis simp-
tomebi

depo dRe-Ramuri 
moTxovnileba

B1

B2

B6

B12

beri_beri,
polinevriti, 
cns_is darRveva, 
parezi,
kunTebis atrofia,
gulis ukmarisoba 

zrdis Sekaveba, 
 kanis darRvevebi

didebSi ar gvx-
vdeba. bavSvebSi_
krunCxvebi

perniciozuli 
anemia

10_mg_mde Rvi-
ZlSi, miokardSi 
tvinSi

10mg_mde RviZlSi
 da ConCxis kun-
TebSi

100 mg_mde 
kunTebSi, RviZlSi,
tvinSi

1,5_3 mg, ZiriTa-
dad RviZlSi

1,4_1,6 mg ;
alkoholistebSi 
meti raodenoba

1,8_2,0 mg 

1,6_1,8 mg 

5 mkg

biotini dermatiti 0,4 m-mde RviZlSi 
da TirkmlebSi

normaluri nawla-
vuri floris piro-
bebSi moTxovnileba 
ar aris. winaaRmdeg 
SemTxvevaSi 0,3 mg 

foliu-
mis mJava

perniciozuli 
anemia

12_15 mg RviZlSi 0,4 mg, orsulobi-
sas_ 0,8 mg

niacini pelagra
fotodermatiti

150 mg RviZlSi da 
kunTebSi

9_15 mg an 60-jer 
meti doziT_
triftofani
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panto-
tenis 
mJava

ucnobia 50_m-mde Tirkmel-
zeda jirkvlebSi, 
TirkmlebSi,
RviZlSi, tvinSi, 
gulSi

8 mg

C cinga, SemaerTebe-
li qsovilis dar-
Rveva, sisxldena 
RrZilebidan,
midrekileba in-
feqciuri daavade-
bebisadmi

3,5 g tvinSi, Tirk-
mlebSi,
Tirkmelzeda 
jirkvlebSi, ku-
WqveSa jirkvalSi, 
RviZlSi,
gulSi

75mg

vitamin-
oidebi:
qolini

inoziti

RviZlisa da Tirk-
mlebis 
dazianeba 

yvela ujredSi

yvela ujredSi

0,5_1 g

1 g_mde 

	

hipovitaminozi SeiZleba ganviTardes araswori (daubalan-

sebeli an arakaloriuli) kvebis an Sewovis darRvevis Sedegad. 

araswori kvebis Sedegad SesaZlebelia erTdroulad ramden-

ime vitaminis nakleboba ganviTardes. hipovitaminozebisas yov-

elTvis SesamCnevia fizikuri da gonebrivi Sromisunarianobis 

daqveiTeba, rac alagdeba vitaminuri Terapiis Catarebis Sem-

deg. vitaminebis zomaze meti raodenobiT moxmarebis Sedegad 

SeiZleba ganviTardes hipervitaminozi. zogierTi vitaminisTvis 

dadgenilia rogorc gadaWarbebuli moxmarebis, aseve toqsi-

kuri dozebi (cxrili 11 ).
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cxrili 11. zogierTi vitaminis toqsikuri dozebi da  
maTi gadaWarbebuli moxmarebis niSnebi

vitamini dRe-Ramuri 
moTxovnileba

toqsikuri doza
dRe_RameSi

gadaWarbebuli mox-
marebis niSnebi

A1 0,9 mg 120 mg kanis, lorwovanis 
da Zvlebis cvli-
leba;
eiforia, anemia

D 2,5 mkg 400 mkg/kg Ca-is gamorecxva
Zvlebidan, sisxlSi 
Ca-is donis mo-
mateba, cns-is da 
Tirkmlebis
funqc. darRveva

K 10_1 mg ___ anemia, zogjer 
kolafsi venaSi 
Seyvanisas

B1 1,4_1,6 mg ___ zogjer kolafsi_
venaSi Seyvanisas 

PP 150 mg_mde 3_4 gr saWmlis monelebis
darRveva, kanis cv-
lileba, mxedvelo-
bis daqveiTeba

dReisaTvis, zogierT sakveb nivTierebas (mag. margarinebi, 

rZe), maTi momzadebis procesSi amdidreben vitaminebiT (mag. 

vitamin D-Ti), ris gamoc, maTi miRebis Sedegad, organizmi am 

vitaminebiT sakmarisad maragdeba da Sesabamisad, deficits ar 

ganicdis. 
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sakontrolo  kiTxvebi 

1)	 ras ewodeba racionaluri kveba? 

2)	 ras ewodeba wvis fiziologiuri siTbo?

3)	 ras gulisxmobs dabalansebuli kveba?

4)	 ra funqcias asrulebs cilebi organizmSi?

5)	 ra gansxvavebaa srulfasovan da arasrulfasovan cilebs 

Soris?

6)	 ras warmoadgens azoturi balansi?

7)	 ra da ra saxis azoturi balansi viciT? ra gansxvavebaa maT 

Soris?

8)	 ras uwodeben cilis fiziologiur minimums?

9)	 rogoria cilebis energetikuli Rirebuleba?

10)	 rogoria adamianis organizmis dRe-Ramuri moTxovnileba 

cilebze?

11)	 ra da ra nivTierebas aerTianeben cximebSi? 

12)	 ra funqcias asrulebs cximebi organizmSi?

13)	 ra mniSvneloba aqvs organizmisTvis najer da ujer cximis 

mJavebs?

14)	 rogoria adamianis organizmis moTxovnileba neitralur 

cximebze?

15)	 ra funqcias asrulebs qolesterini?

16)	 rogoria sisxlSi qolesterinis Semcveloba normaSi? 

17)	 rogoria cximebis energetikuli Rirebuleba?

18)	 ra funqcias asrulebs naxSirwylebi organizmSi?

19)	 rogoria naxSirwylebze organizmis dRe-Ramuri moTxov

nileba?

20)	 ra ewodeba glukozis anaerobuli daSlis process?

21)	 sad sinTezdeba glikogeni?

22)	 rogoria naxSirwylebis energetikuli Rirebuleba?

23)	 ra rols asrulebs vitaminebi organizmSi?

24)	 daasaxeleT da daaxasiaTeT cximSixsnadi vitaminebi.

25)	 rogoria organizmis dRe-Ramuri moTxovnileba cximSixsnad 

vitaminebze?
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26)	 ra gansxvavebaa hipovitaminozsa da avitaminozs Soris?

27)	 daasaxeleT da daaxasiaTeT wyalSixsnadi vitaminebi.

28)	 rogoria organizmis dRe_Ramuri moTxovnileba wyalSi

xsnad vitaminebze?

29)	 ra fiziologiur funqcias asrulebs wyali organizmSi?

30)	 rogoria organizmis dRe-Ramuri moTxovnileba wyalze?

31)	 ra faqtorebi axdens gavlenas organizmSi wylis Semcvelo-

baze?

32)	 daasaxeleT da daaxasiaTeT organizmis normaluri cxovel

qmedebisaTvis umniSvnelovanesi makro- da mikroelementebi.

33)	 ra rols asrulebs saWmlis monelebaSi eqstraqtuli niv-

Tierebebi?	 						    
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             testebi TviTSefasebisTvis    

qvemoT mocemuli winadadebebidan zogi marTalia, zogi mcdari.

                 pasuxebi mocemulia momdevno gverdze

  1.   a) yvelaze didi wvis fiziologiuri siTbo aqvs cilebs.
	 b) naxSirwylebis wvis fiziologiuri siTbo orjer aRemate-

ba cximebisas.
	 g) dabalansebul sakvebSi naxSirwylebis, cilebisa da cxi

mebis Tanafardoba mocemulia Semdegi proporciiT, Sesa-
bamisad: 1:1:4.

	 d) 1 grami cilis daJangvisas gamoTavisufldeba saSualod 
4,0 kkal energia.

	 e) dRe-RameSi adamianis organizmSi degeneracias ganicdis 
700 grami cila.

2.	 a) mcenareuli cilebis biologiuri Rirebuleba ufro maRa-
lia, vidre cxovelurisa.

	 b) cilebis srulfasovnebas gansazRvravs maTSi Seunacvladi 
aminomJavebis arseboba.

	 g) SimSilobis dros organizmi uzrunvelyofs, pirvel 
yovlisa, cns-is da gulis cilebisa da hormonebis sinT-
ezis SenarCunebas.

	 d) organizmSi cilovani naerTebis depo Zvlis tvinSia.
	 e) cilovani optimumi Seadgens 0,5 grams sxeulis masis 1 kg-ze.

3.	 a) dadebiTi azoturi balansis dros organizmidan gasuli 
azotis raodenoba tolia organizmSi Semosuli azotis 
raodenobisa.

	 b) cilaSi azotis Semcveloba daaxloebiT 23%-ia.
	 g) cilis fiziologiur minimums Seadgens dRe-RameSi 20-25 

grami cxoveluri warmoSobis cila.
	 d) orsulobis dros cilovani optimumi Seadgens 1 grams 1 

kg-ze.
	 e) linolis, linolenis da araqidinis mJavebi swor nawlavSi 

sinTezdeba.
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4.	 a) linolis da linolenis mJavebi didi raodenobiTaa cxove-
lur cximebSi.

	 b) araqidinis mJavas mxolod cxoveluri cximebi Seicavs.
	 g) ujer cximis  mJavebze dRe-Ramuri moTxovnileba 15-20 

gramia.
	 d) araqidinis mJava sinTezdeba Tormetgoja nawlavSi.
     e) neitraluri cximebi warmoadgens organizmSi endogenuri 

wylis wyaros.

5.	 a) organizmSi energetikuli maragi cximebis da cilebis sax-
iT inaxeba.

	 b) fosfolipidebi sinTezdeba nawlavis kedelSi da RviZlSi.
	 g) qolesterinis sinTezi ZiriTadad RviZlSi xdeba.
	 d) ketonuri sxeulebi gamoiyeneba rogorc energiis wyaro.
	 e) fosfolipidebs sisxlSi RviZlis ujredebi gamoyofs.

6.	 a) neitralur cximebze dRe-Ramuri moTxovnileba mozrdil-
ebSi 70-80 gramia.

	 b) sisxlSi qolestirinis Semcveloba normaSi Seadgens 3,0-
6,2 mmol/l.

	 g) normalur pirobebSi organizmSi cximis raodenoba sxe-
ulis masis 10-20%-ia.

	 d) qolesterins Seicavs, rogorc cxoveluri, ise mcena-
reuli sakvebi.

	 e) ujeri cximis mJavebi amcirebs sisxlSi qolesterinis Sem-
cvelobas.

7.	 a) adamianis organizmSi energetikuli moTxovnebis 60% nax-
Sirwylebis xarjze kmayofildeba.

	 b) Tavis tvinis energetikuli moTxovnileba ifareba mxolod 
naxSirwylebis xarjze.

	 g) 1 grami naxSirwylebis energetikuli Rirebuleba daax-
loebiT 4,0 kkal Seadgens.

	 d) naxSirwylebze optimaluri moTxovnileba dRe-RameSi 
daaxloebiT 500 gramia.

	 e) glukoza Seiwoveba Tormetgoja nawlavSi.
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8.	 a) glukozisagan glikogenis sinTezi xdeba kuWqveSa 
jirkvalSi.

	 b) naxSirwylebis Semcveloba sisxlSi saSualod 80-120 mg/%.
	 g) glukozis anaerobuli daSla xdeba glikogenolizis pro-

cesebSi.
	 d) fizikuri datvirTvis dros gamoyenebuli energiis ume-

tesi nawili gamomuSavdeba glikolizis procesebSi.
	 e) adamiani naxSirwylebs moixmars mxolod mcenareuli 

sakvebis saxiT.

9.	 a) vitaminebs ar gaaCnia arc energetikuli da arc plasti-
kuri Tvisebebi.

	 b) nawlavis mikroorganizmebi gamoimuSavebs B-jgufis vita-
minebs.

	 g) K-vitamini sinTezdeba normaluri nawlavuri floriT.
	 d) adamianis organizmSi vitaminebis maragi ar arsebobs.
	 e) organizmSi wylis moculobaze gavlenas axdens sakvebis 

mineraluri Sedgeniloba.

10.	a) organizmis dRe-Ramuri moTxovnileba sufris marilze 
daaxloebiT 12-14 gramia.

	 b) mineraluri nivTierebebis ionuri Sedgeniloba gavlenas 
axdens cilebis fizikur-qimiur mdgomareobaze.

	 g) mzard organizms esaWiroeba kalciumisa da fosforis 
meti raodenobiT miwodeba, vidre zrdasruls.

	 d) sisxlis plazmaSi natriumis raodenobis Semcireba kun-
Tovani qsovilis SekumSvis unars aqveiTebs.

	 e) rkinis daaxloebiT 70%-mde imyofeba eriTrocitebis Sed-
genilobaSi.
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pasuxebi

1.	 a) mcdaria
	 b) mcdaria
	 g) mcdaria
	 d) marTalia
	 e) mcdaria

2.	 a) mcdaria
	 b) marTalia
	 g) marTalia
	 d) mcdaria
	 e) mcdaria

3.	 a) mcdaria
	 b) mcdaria
	 g) mcdaria
	 d) mcdaria
	 e) mcdaria

4.	 a) mcdaria
	 b) marTalia
	 g) mcdaria
	 d) mcdaria
	 e) marTalia

5.	 a) mcdaria
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia

6.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) mcdaria
	 e) marTalia

7.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) mcdaria

8.	 a) mcdaria
	 b) marTalia
	 g) mcdaria
	 d) marTalia
	 e) marTalia

9.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia

10.	a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia
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Tavi III.  saWmlis monelebis 
fiziologia

III.1. saWmlis monelebis arsi da mniSvneloba
	
saWmlis monelebas uwodeben cocxal organizmSi mimdin-

are im fizikur-qimiuri procesebis erTobliobas, romelic 
uzrunvelyofs sakvebi produqtebis gadamuSavebas, iseT mar-
tiv qimiur naerTebad gardaqmnas, romlis Sewovis unaric or-
ganizmis ujredebs gaaCnia. sakveb nivTierebaTa gadamuSaveba 
uwvriles nawilakebad da am nawilakebis gadaadgileba orga-
nizmis SigniT xdeba saWmlis momnelebel organoTa specialuri 
sistemiT, romelsac kuW-nawlavis traqts uwodeben. es sistema, 
mTeli rigi meqanikuri procesebis (saWmlis daqucmaceba, sakve-
bi masebis urTierTSereva, gadaadgileba) da saWmlis momnele-
beli traqtis sxvadasxva ubanSi gamomuSavebuli wvenebis meSveo-
biT uzrunvelyofs saWmlis fizikur da qimiur gadamuSavebas. 
saWmlis momnelebeli wvenebis fermentebi hidrolizurad ze-
moqmedebs meqanikurad daqucmacebul sakvebze, xleCs cilebs, 
cximebs, naxSirwylebs martiv qimiur nivTierebebad da amiT uz-
runvelyofs saWmlis gadamuSavebas. gadamuSavebuli produqtebi 
Seiwoveba sisxlsa da limfaSi. aRsaniSnavia, rom wyali, mineralu
ri marilebi da vitaminebi ucvleli saxiT Seiwoveba. sabolood, 
sakveb nivTierebaTa gadamuSavebisa da  Sewovis gziT, organizmi 
maragdeba plastikuri (anu samSeneblo) masaliT da energiis wy-
aroTi. sakvebis mounelebeli narCenebisgan formirdeba fekal-
uri (ganavlovani) masa, romelic organizmidan ganidevneba. amde-
nad, monelebisas sakvebi fizikurad (meqanikurad) da qimiurad 
muSavdeba, sasargeblo nivTierebebi Seiwoveba, xolo uvargisi da 
mounelebeli narCenebi organizmidan ganidevneba. es procesi iw-
yeba piris RruSi, mimdinareobs gansazRvruli TanmimdevrobiT 
da mTavrdeba ganavlovani masebis garemoSi gamoyofiT.

saWmlis moneleba sami tipis sxvadasxva fermentiT xdeba. es-
enia: I tipi - saWmlis momnelebeli sistemis fermentebi; II tipi 
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- autolizis fermentebi da III tipi _ baqteriuli floris mier 
gamomuSavebuli fermentebi; es fermentebi xels uwyobs sakvebis 
dasveleba-datenianebas, gajirjvebas, qmnis optimalur garemos 
misi qimiuri daSlisTvis, Seicavs wyals da lorwos, biologiu-
rad aqtiur nivTierebebs, mineralur marilebs da sakvebis srul-
fasovani monelebisaTvis aucilebel sxva nivTierebebs.

saWmlis momnelebeli sistemis fermentebi anu enzimebi gamoi-
yofa saWmlis momnelebeli traqtis konkretul nawilSi da muS-
aobs mxolod gansazRvrul pirobebSi: mJava, tute an neitralur 
garemoSi. yoveli fermenti moqmedebs mxolod konkretul niv-
Tierebaze. arsebobs saWmlis momnelebeli fermentebis oTxi 
ZiriTadi jgufi: amilazebi (amilolizuri fermentebi), romle-
bic zemoqmedebs naxSirwylebze da Slis maT glukozad da sxva 
saxis martiv Saqrebad anu monosaqaridebad, ris Semdegac es - 
martiv Semadgenlebad daSlili naxSirwylebi Seiwoveba sisxlSi; 
proteazebi (proteolizuri fermentebi) moqmedebs cilebze, 
Slis maT oligopeptidebad da aminomJavebad, ris Semdegac, mar-
tiv komponentebad daSlili cilebi Seiwoveba sisxlSi. lipazebi 
(lipolizuri fermentebi), moqmedebs cximebze da Slis maT glic-
erinad da cximovan mJavebad, ris Semdegac martiv komponentebad 
daSlili cximebi Seiwoveba limfaSi (mcire nawili - sisxlSic) da 
nukleazebi (nukleolizuri fermentebi), romlebic zemoqmedebs 
nukleinis mJavebze da Slis maT nukleotidebad da amgvarad 
daSlili nukleinis mJavebi Seiwoveba sisxlSi.

autolizis fermentebi saWmlis momnelebeli is nivTierebe-
bia, romlebsac Tavad sakvebi Seicavs. autolizuri fermentebi 
uxvad aris rogorc cxoveluri, aseve mcenareuli warmoSobis 
produqtebSi. 

baqteruli floris mier gamomuSavebuli fermentebi. adamia-
nis nawlavuri flora sakmaod mdidari da mravalferovania. maT 
Soris aris sasargeblo baqteriebic, romelTa Soris Warbobs 
bifidobaqteriebi, romlebic monawileobs saWmlis monelebaSi, 
asinTezebs K da B jgufis vitaminebs, warmoqmnis nivTierebebs, 
romlebic did rols asruleben organizmis zogadi imunoreaqti-
ulobis CamoyalibebaSi.

saWmlis moneleba yvelaze optimalurad mimdinareobs maSin, 
roca saWmlis momnelebeli traqtis zeda ganyofilebebSi misi 
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gadamuSaveba xdeba, upiratesad, saWmlis momnelebeli sistemisa 
da autolizis fermentebis meSveobiT, Sua nawilSi erTdroulad 
muSaobs yvela tipis fermenti, qveda nawilSi ki mikrofloris 
mier gamomuSavebuli fermentebis roli Warbobs.

III.2. saWmlis monelebis tipebi
	
momnelebeli fermentebis moqmedebis adgilis mixedviT ga-

narCeven sami tipis saWmlis monelebas: S i d a u j r e d u l s , 

u j r e d g a r e T a s  d a  m e m b r a n u l s .  Sidaujreduli 

monelebis dros sakvebis fermentuli hidrolizi ujredis 

SigniT mimdinareobs. Sidaujreduli moneleba damaxasiaTe-

belia umartivesi formebisa da Zalian primitiuli mravalu-

jredianebisaTvis. adamianSi (da umaRles xerxemlianebSic) 

Sidaujredul monelebas gansazRvruli mniSvneloba aqvs da 

damcvelobiT funqcias (fagocitozi) asrulebs.

ujredgareTa (distanciuri) monelebisas momnelebeli sekre-

ciuli ujredebis mier fermentebis gamoyofa xdeba ujredgare 

areSi da swored aq xdeba fermentebis hidrolizuri Tvisebebis 

realizacia. monelebis es tipi SeeniSneba brtyel Wiebze ufro 

maRal safexurze mdgom organizmebs. gansakuTrebiT kargad 

aqvs ganviTarebuli maRalorganizebul cxovelebs da adamians. 

monelebis am tips distanciurs uwodeben, vinaidan sekreciuli 

ujredebi, sadac fermenti sinTezdeba, daSorebulia im Rrus, 

romelSic moneleba mimdinareobs.

membranul (kontaqtur) monelebas Sualeduri adgili uWi-

ravs Sidaujredul da ujredgareTa monelebas Soris. am tipis 

moneleba mimdinareobs nawlavis ujredis membranis struqture-

bze, aq lokalizebuli fermentebis meSveobiT.

saWmlis monelebis dasaxelebuli tipebidan verc erTi ver 

CaiTvleba sxvaze ufro Zvel an axal tipad. cxovelTa orga-

nizaciis yvela doneze (umartivesebidan ZuZumwovrebamde) Tavs 

iCens saWmlis monelebis samive tipi. Tumca, maRali organiza-
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ciis mqone cxovelebSi Sidaujreduli moneleba, rogorc sakveb 

nivTierebaTa SeTvisebis meqanizmi, kargavs Tavis mniSvnelobas.

saWmlis monelebis tipebs ganasxvaveben ara marto fer-

mentebis moqmedebis adgilis, aramed fermentebis gamomuSavebis 

adgilis mixedviTac. 

momnelebeli fermentebis gamomuSavebis adgilTan dakav-

SirebiT ganarCeven saWmlis sami saxis monelebas: s a k u T r i v i 

saWmlis moneleba, roca momnelebeli fermentebi gamomuSavdeba 

TviT organizmSi; s i m b i o z u r i saWmlis moneleba, roca 

monelebaSi mniSvnelovan rols TamaSobs momnelebel traqtSi 

binadari baqteriebisa da umartivesebis mier producirebuli 

fermentebi da a u t o l i z u r i saWmlis moneleba (romelsac 

arsebiTi mniSvneloba aqvs balaxismWamelebSi), roca sakvebis hi-

drolizur gaxleCaSi mniSvnelovan rols TviTon sakvebSi Sema-

vali fermentebi asrulebs. 

adamianisa da mravali saxeobis cxovelisaTvis ZiriTadad 

damaxasiaTebelia sakuTrivi tipis saWmlis moneleba. simbio-

zur saWmlis monelebas maTTvis meorexarisxovani mniSvneloba 

aqvs. Tumca vitaminebisa da Seucvleli aminomJavebis produq-

cia swored kuW-nawlavis traqtis mikroorganizmebiT xdeba. 

rac Seexeba autolizur saWmlis monelebas, is gansakuTrebul 

rols asrulebs garda balaxismWameli cxovelebisa, axalSo-

bilebSic, vinaidan dedis rZeSi arsebuli hidrolizuri fer-

mentebi mniSvnelovan rols TamaSobs axalSobilis saWmlis 

monelebaSi.

aRsaniSnavia, rom sxvadasxva cxovelSi saWmlis monelebis 

sistemis konstruqcia gansxvavebulia, magram masSi mimdinare 

procesebis Tanmimdevroba praqtikulad ucvlelia. sakvebis 

miReba da pirveli meqanikuri damuSaveba piris RruSi xdeba, 

xolo misi gatareba _ saylapaviT (zogierT saxeobaSi maragis 

saxiT gadainaxeba CiCaxvSi). Semdgomi meqanikuri gadamuSaveba 

anu misi gaerTgvarovneba da sawyisi hidrolizi xdeba kuWSi. 

saWmlis monelebis procesis dasruleba da Sewova _ nawlavis 

Sua segmentis proqsimalur (uxerxemloebSi ki _ distalur) gan-
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yofilebaSi xdeba. eqskretebis warmoqmna da gamoyofa nawlavis 

distaluri segmentis da analuri xvrelis funqciaa.

saWmlis monelebis fiziologiaSi gansakuTrebuli warmate-

bebi iqna miRweuli me-19 saukunis bolos da me-20 saukunis da-

sawyisSi, roca rusi fiziologis ivane pavlovisa da misi skolis 

mier laboratoriuli eqsperimentis praqtikaSi farTod dainer-

ga saWmlis momnelebeli procesebis gamokvlevis axali meTodi 

e. w. `qronikuli kafsulis meTodi~. am meTodis gamoyenebiT iv. 

pavlovma Seiswavla saWmlis momnelebeli arxis sxvadasxva gan-

yofilebis moqmedebis ZiriTadi kanonzomierebani; dawvrilebiT 

aRwera kuW-nawlavis traqtis moqmedeba sxvadasxva saxis sakvebis 

miRebisas; aRmoaCina sekreciuli procesebis Taviseburebani da 

gansazRvra am procesebis regulaciis ZiriTadi fiziologiuri 

meqanizmebi. saWmlis monelebis fiziologiaSi Catarebuli da 

gamoqveynebuli SromebisaTvis iv. pavlovs 1904 wels nobelis 

premia mieniWa. 

III.3. saWmlis momnelebeli sistemis 
struqturuli organizacia

saWmlis momnelebeli sistema warmoadgens organizmis im 
organoebis kompleqss, romlebic sakvebi produqtebis meqani-
kur da qimiur gadamuSavebas axdens. am kompleqsSi mimdinareobs  
gadamuSavebis Sedegad miRebuli sakvebi masebis Sewova sisxlZ-
arRvebsa da limfis sadinarebSi, sakvebis auTvisebeli narCen-
ebisgan organizmidan gansadevni masis formireba da gandevna.

saWmlis momnelebeli sistema Sedgeba, alag-alag gafarToe-
bis mqone, saWmlis momnelebeli milisgan, romlis sigrZe 8-10 
metria da saWmlis momnelebeli jirkvlebisgan, romelTa sadin-
arebi momnelebeli milis sanaTurSi ixsneba. am jirkvalTa So-
ris yvelaze msxvilia: sanerwyve jirkvlebi (yba-yura, enisqveSa, 
ybisqveSa), RviZli da kuWqveSa jirkvali. saWmlis momnelebel 
milSi ganarCeven Semdeg ganyofilebebs: piris Rrus, xaxas, say-
lapav mils, kuWs, wvril da msxvil nawlavs. 
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III.3.1. piris Rru _ Cavum oris

piris Rru garemos ukavSirdeba piris napraliT (laT. Rima 
oris), romelic SemosazRvrulia zeda da qveda tuCiT. tuCisa da 
loyis agebuleba erTnairia. es aris kunTis fena, romelic Sig-
nidan amofenilia lorwovani garsiT, garedan ki _ dafarulia 
kaniT. tuCebi Sualeduri formaa lorwovansa da kans Soris. is 
dafarulia epiTeluri qsoviliT, romlis qveSac sisxlZarRvTa 
badea ganlagebuli. tuCis da loyis lorwovani garsi gadadis 
zeda da qveda ybis alveolur kideSi da qmnis RrZilebs, rom-
lebic mWidrod aris Sezrdili ybis alveolur kidesTan da 
kbilebis fesvTan.

zeda da qveda ybis alveolur kideze ganlagebulia kbilebi 
(laT. dentes).

ნახ.7. მუდმივი კბილები (მარჯვენა მხარე, ხედი შიგნიდან)

a)

მინანქარი

დენტინი

პულპა

ცემენტი

არტერია

ნერვი
ვენა
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b)

1-მედიალური მჭრელი	 5-მეორე  მცირე ძირითადი კბილი
2-ლატერალური მჭრელი	 6-პირველი დიდი ძირითადი კბილი
3-ეშვი	 7-მეორე დიდი ძირითადი კბილი
4-პირველი მცირე ძირითადი	 8-მესამე დიდი ძირითადი კბილი
კბილი 	 (სიბრძნის კბილი)

kbilebis raodenoba bavSvobis xanaSi 20-ia, mozrdil asak-

Si _ 32. adamians kbilebi 2-jer amosdis. pirvelad _ sarZeve 

kbilebis amoWra iwyeba aqvsi Tvis asakidan da mTavrdeba ori 

wlis asakSi. meored _ mudmivi kbilebis amosvla iwyeba 6-7 wlis 

askidan da mTavrdeba 12-14 wlisaTvis (es procesi zogjer 21-24 
wlamde grZeldeba), bolos amodis ukana oTxi ZiriTadi kbili 

e.w. „sibrZnis kbili~. maTi amosvla iwyeba 18 wlis asakidan.

kbili Sedgeba gvirgvinis, yelis da fesvisgan. kbilis SigniT 

aris Rru e.w. pulpa (romelic fesvSic grZeldeba da mis mwver-

valze ixsneba), romelSic gadis sisxlZarRvebi da nervebi (nax. 7 a). 
kbili agebulia dentinisgan (romelic kbilis ZiriTad masas war-

moadgens), minanqrisgan (romelic kbils garedan faravs gvirgvinis 

midamoSi) da cementisgan (romliTac dafarulia kbilis fesvi).

ganasxvaveben okluziur igive _ saReW kbilebs (romelTa 

zedapiri mimarTulia meore ybis kbilebisaken), eniskena (mimar
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Tulia enisken), vestibulur igive _ saxis (mimarTulia tuCe-

bisa da loyebis mxares) da sakontaqto (mimarTulia mezobeli 

kbilebisaken) kbilebs (nax.7 b). 

piris Rrus didi nawili uWiravs enas (laT. linqua), romel-

sac gaaCnia mwvervali, sxeuli da fesvi. mis zeda mxares enis 

zurgs uwodeben. ganarCeven enis wina da ukana ganyofilebas. 

wina ganyofileba mTlianad moTavsebulia piris RruSi, xolo 

ukanas uWiravs ra TiTqmis vertikaluri mdgomareoba, zur-

giT mimarTulia xaxisken. ukana ganyofilebis lorwovan garsSi 
moTavsebulia limfuri qsovilis grova (nax.8). mas enis min-

ნახ.8. ენის აგებულება  

1-კონუსისებრი დვრილი 	 8-ჯირკვლის სადინარი
2-ძაფისებური დვრილი	 9-ცალკეული ფოლიკულები
3-სოკოსებრი დვრილი 	 10-ლორწოვანი გარსის ლორწოვანი 
4-ლიმფური ქსოვილის გროვები	      ჯირკვლები
5-ეპითელიუმი	 11-განივზოლიანი კუნთები
6-ლეიკოციტები ეპითელიუმის	 12-სეროზული ჯირკვლები
   შიგნით	 13-გემოვნების ბორცვები
7-კრიპტა   	 14 -ირგვლივი ღარი
	 15-ლულისებური დვრილები  
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dalinas (laT. mindalinum-nuSi)  igive _ enis nuSuras uwode-

ben. enis lorwovani garsi warmoqmnis sxvadasxva saxis dvrils 

(nax.8), romlebSic ganlagebulia tkivilis da temperaturis 

receptorebi da gemovnebis borcvebi (romlebic gemos aRiq-

vams). ena agebulia ganivzoliani kunTebisagan, romelTa Se-

kumSva enas formas ucvlis.

piris RruSi, rbili sasis kunTTaSoris CaRrmavebebSi 

moTavsebulia e. w. sasis mindalinebi, romlebic limfuri qsovi-

lis grovas warmoadgens.

piris RruSi ixsneba mcire da didi sanerwyve jirkvlebis 

(laT. glandulae saliris) sadinarebi. mcire jirkvlebi ganlagebu-

lia sasaze, tuCebze, loyaze, enaze. maT Sesabamisi saxelwode-

bac gaCnia. didi sanerwyve jirkvali sami wyvilia (nax.9): ybayu-

ra, enisqveSa da qveda ybisqveSa anu e. w. ybisqveSa. gamoyofili 

sekretis mixedviT sanerwyve jirkvlebs yofen cilovan (sero-

zul), lorwovan da Sereul jirkvlebad. sanerwyve jirkvlebis 

sekreti Seicavs fermentebs, romlebic sakvebSi Semavali nax-

Sirwylebis pirvelad gaxleCas axdenen. 

ybayura jirkvali (laT. glandula parotis) gamoimuSavebs se-

rozul (cilovan) sekrets, romelic mdidaria fermentebiT. 

ybayura jirkvali mdebareobs yuris niJaris qveS da ganlagebu-

lia saReW kunTebze qveda ybis midamoSi. misi wona 20-30 gramia. 

yba-yura jirkvlis mdebareobas qveda ybis midamoSi didi mniS-

vneloba aqvs piris RruSi sakvebis gadamuSavebisaTvis. vinaidan, 

ReWvis dros, qveda ybis moZraobisas, saReWi kunTi awveba ji-

rkvals, riTac misi sekretis gamoTavisuflebas uwyobs xels. 

yba-yura jirkvlis gamomyvani sadinari miemarTeba win, yvrimlis 

rkalis paralelurad, gaivlis loyis kunTs da ixsneba loyis 

lorwovan garsSi,zeda me-7 kbilis fesvis doneze.

ybisqveSa jirkvali (laT. glandula submandibularis) Sereuli 

tipis jirkvals ganekuTvneba. iwonis 10-15 grams. mdebareobs 

qveda ybis SigniTa zedapirTan da avsebs qveda ybis qveS mdebare 

CaRrmavebas. misi sadinari ixsneba piris Rrus fuZeze mdebare 

dvrilSi.
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ნახ.9. პირის ღრუს ჯირკვლები  

1-ყბაყურა ჯირკვალი
2-ყბაყურა ჯირკვლის სადინარი
3-დამატებითი ყბაყურა ჯირკვალი
4-ყბისქვეშა (ქვედა ყბისქვეშა) 
ჯირკვალი
5-ყბისქვეშა ჯირკვლის სადინარი  
6-ენისქვეშა ჯირკვალი 
7-ენისქვეშა ჯირკვლის დიდი 
სადინარი
8-ენისქვეშა ჯირკვლის მცირე 
სადინარები 
9-ენისქვეშა კორძი  

10-ენა 
11-ენის წინა ჯირკვალი 
12-ზედა  ტუჩი 
13-ქვედა  ტუჩი 
14-ქვედა ყბა
15-ძირითადი ჯირკვლები
16-ლოყის ჯირკვლები
17-ტუჩის ჯირკვლები
18-ლოყის კუნთი 
19-საღეჭი კუნთი 
20-საღეჭი და ყბაყურა  ფასციები
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enisqveSa jirkvali (laT. glandula sublinqualis) 4-gramamde iwo-
nis. mdebareobs piris Rrus fuZis lorwovani garsisis qveS da 
gamoyofs lorwovan sekrets. misgan gamodis 18-20-mde gamomyvani 
sadinari, romelic ixsneba piris RruSi, enisqveSa nakecebSi. ufro 
msxvili sadinari ixsneba ybisqveSa jirkvlis sadinarTan axlos. 

III.3.2. xaxa _ Pharynx

xaxa usworo formis wagrZelebuli Rru organoa, sigrZiT 

12 sm, emsaxureba sakvebis da haeris gatarebas da warmoadgens 

saWmlis momnelebeli milis zeda nawils (nax. 10). misi kedeli 

agebulia kunTebisagan, romelTa SigniTa zedapiri dafarulia 

lorwovani garsiT, gareTa ki _ adventiciuriT. lorwovan da 

kunTovan Sres Soris mdebareobs fibrozuli garsi, romliTac 

is mimagrebulia qalas fuZeze. xaxis zeda da ukana mxares mde-

bareobs limfuri qsovilis grova e. w. xaxis mindalina (nuSi), 

sasmeni lulis xaxis xvrelis wina mxares mdebareobs sasmeni lu-

lis mindalina. enis, sasis, xaxis da lulis mindalina warmoqmnis 

saWmlis momnelebeli milis zeda ganyofilebaSi limfuri qso-

vilis TiTqmis Sekrul rgols _ e. w. „pirogovis rgols~.

aRsaniSnavia, rom xaxaSi arsebuli 7 xvrelidan (ori sasmeni 

lulis, ori cxviris, da TiTo-TiTo piris, xorxis, saylapavis), 

ylapvis dros 6 ixureba. Riad rCeba mxolod erTi-xaxidan say-

lapavSi gamavali. xaxis kunTebi ganivzoliania.

					   

                        III.3.3. saylapavi _ Esophaqus

saylapavi xaxis uSualo gagrZelebaa da wamoadgens mils, 

romelic xaxas kuWTan akavSirebs. iwyeba kisris me-6-7 malaTa 

doneze da xerxemlis wina mxares miemarTeba qveviT, gulmkerdis 

me-11 malas donemde. misi sigrZe 25-30 sm-ia. saylapavs yofen 

kisris, gulmkerdis da muclis ganyofilebad. yvelaze grZelia 

gulmkerdis ganyofileba, yvelaze mokle ki _ muclis (1 sm-ia).
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ნახ. 10. ხახა  (უკანა კედლის გასწვრივი ჭრილი)  

1-ცხვირის ძგიდე 	 5-ხორხის შესავალი
2-რბილი სასა  ნაქით	 6-ხორხის ნაწილი
3-ხახის პირი,მოჩანს ენის ძირი	 7-საყლაპავი მილი
4-სასის ნუში	 8-ფარისებრი ჯირკვლის
	 მარჯვენა ნაწილი 

saylapavis zeda ganyofileba sxeulis Sua xazze Tavsdeba 

(nax.11), kisris midamoSi odnav marcxniv ixreba, gulmkerdis gan-

yofilebaSi ki marcxena bronqis ukana mxares gaivlis. aortasTan 

erTad Camodis dabla. jer aortis marjvniv miemarTeba, Semdeg 

aortis win moeqceva da ase, sxeulis Sua xazidan odnav marcxniv 

gadaweuli, aortis wina mdebareobiT gaivlis diafragmas.
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ნახ.11.  საყლაპავი მილი 

1-ხახის ქვედა ნაწილი	 5-გულმკერდის აორტა
2-საყლაპავი მილის კისრის ნაწილი	 6-კუჭი
3-აორტის რკალი	 7-თორმეტგოჯა
4-საყლაპავი მილის გულმკერდის ნაწილი 	    ნაწლავი

saylapavis kedlis sisqe daaxloebiT 4 mm-ia. misi kunTovani 
garsi zeda ganyofilebaSi ganivzoliani kunTovani qsovilisgan 
Sedgeba, xolo gul-mkerdis da muclis ganyofilebaSi gluvkun-
Tovani qsovilisgan. saylapavi SigniT amofenilia lorwovani 
garsiT, gareT ki _ fasciiT aris dafaruli. serozuli garsi ar 
gaaCnia saylapavis kisris da gulmkerdis ganyofilebas. lor-
wovani garsi gaswvrivi ganlagebisaa. saylapavSi gvxvdeba ro-
gorc sakuTriv saylapavis, aseve kuWis jirkvlebic (saylapavis 
qveda ganyofilebaSi).
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III.3.4. k u W i _ Ventrikuli s. Gaster

kuWi saWmlis momnelebeli milis gafarToebuli nawilia, 

romelic gansakuTrebuli formiTa da TaviseburebiT gamoirCe-

va (nax.12). mdebareobs muclis Rrus zeda marcxena mxares, nek-

ნახ.12. კუჭი  

ა) კუჭის ლორწოვანი გარსი

1-საყლაპავი მილის კუნთოვანი 
გარსი 
2-კარდიის  ნაჭდევი 
3-კუჭის ძირი 
4-კარდიის  ხვრელი  
5-კარდიის  ნაწილი 
6-პილორუსის ნაწილი 
7-პილორუსის ხვრელი 
8-პილორუსის სფინქტერი

9-კუთხის ნაჭდევი 
10-კუჭის ლორწოვანი გასწვრივი 
ნაოჭები 
11-კუჭის ნაოჭები 
12-კუჭის ლორწოვანი გარსი    
13-კუჭის ლორწოვანქვეშა ჩანაფენი 
14-სეროზული გარსი (პერიტონეუმის 
ვისცერალური ფურცელი) 
15-საყლაპავი მილის ლორწოვანი 
გარსი
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nis rkalis kidesTan. kuWi sakmaod kargad ganviTarebuli Rru 

kunTovani organoa. misi saSualo zoma mozrdil adamianSi sak-

maod meryevia. misi sigrZe, saSualod, 15-18 sm-ia, sigane 12-14 
sm, kedlis sisqe ki _ 34 mm. kuWis tevadoba, saSualod, 3 litria. 

ბ) კუჭის კუნთოვანი გარსი

1-საყლაპავი მილის კინთოვანი გარსი 
    (ირგვლივი შრე) 
2-კუჭის წინა კედელი 
3-კუჭის ძირი 
4-კუჭის უკანა კედელი

5-კუჭის ირგვლივი კუნთოვანი შრე 
6-ირიბი კუნთოვანი ბოჭკოები 
7-პილორუსის სფინქტერი 
8-თორმეტგოჯა ნაწლავი  
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kuWSi ganarCeven wina da ukana kedels, did da mcire simrudes. 

did simrudes uWiravs marcxena mxares (gamodrekili) qveda mde-

bareoba, xolo mcire simrudes _ marjvena mxares zeda (Cazneqi-

li). kuWSi ganarCeven Sesasvlels anu kardialur nawils (sadac 

saylapavi ixsneba), kuWis sxeuls (laT. corpus), kuWis Zirs (laT. 

fundus), romelic kuWSi saylapavis Sesvlis adgilidan  marcxniv 

mdebareobs da gasasvlels (laT. pilorus), romelic Tormetgoja 

nawlavSi gadadis.

kuWis kedeli Sedgeba sami Srisagan: lorwovani, kunTovani 

(gluvkunTovani qsovili) da serozuli. lorwovani garsi war-

moqmnis mravalricxovan nakecs da Seicavs didi raodenobiT ji-

rkvals, romlebic kuWis wvens gamoyofen. es jirkvlebi Sedgeba 

mTavari da Semomfeni ujredebisagan. mTavari ujredebi gamoy-

ofs kuWis wvenis fermentebs, Semomfeni ki _ marilmJavas, ro-

melic katalizatoris funqcias asrulebs. kunTovani garsi sam 

Sred iyofa: rgoluri, gaswvrivi da iribi. serozuli garsi war-

moqmnilia muclis visceraluri feniT. is kuWs yoveli mxridan 

faravs.

               III.3.5. wvrili nawlavi _ Intestum tenue

wvril nawlavSi ganarCeven mis sawyis ganyofilebas _ Tormet-

goja nawlavs, romlis ukana zedapiri SemaerTebeli qsoviliT 

fiqsirebulia muclis Rrus ukana kedelze da Sesabamisad, uZ-

ravia. wvrili nawlavis Semdgom ganyofilebebs  mlivi nawlavi 

da TeZos nawlavi warmoadgens. mlivi da TeZos nawlavi warmo-

qmnis sakmaod grZel mils, kargad ganviTarebuli gareTa sero-

zuli garsiT, romelic ar aris fiqsirebuli. Sesabamisad, mlivi 

da TeZos nawlavi moZravia. 
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III.3.5.1.  Tormetgoja nawlavi _ Duodenum

 

Tormetgoja nawlavi kuWis piloruli nawilis gagrZeleba 

da wvrili nawlavis zeda ganyofilebaa. sxva ganyofilebebTan 

SedarebiT naklebi zomiT xasiaTdeba. misi sigrZe 25-30 sm-ia 

(wvrili nawlavis mTliani sigrZe 4,18-8,80 metria), modrekilia 

namgliseburad, gars exveva da Sezrdilia pankreasis TavTan. 

mdebareobs muclis Rrus siRrmeSi, ZiriTadad _ Sua sibrtyis 

marjvena mxares, muclis ukana kedelTan. Tormetgoja nawlavSi 

ganarCeven zeda, daswvriv, horizontalur da aswvriv nawils. is 

iwyeba kuWidan, welis I malas doneze da miemarTeba qveviT (das-

wvrivi), welis me-3 malas donemde. misi horizontaluri nawili 

marjvnidan marcxniv miemarTeba, mere cota maRla iwevs (aswvri-

vi) da me-2 malas doneze, sadac qmnis Tormetgoja-mliv nakecs 

gadadis mliv nawlavSi anu wvrili nawlavis Semdgom ganyofile-

baSi (nax.13). Tormetgoja nawlavis daswvrivi nawilis ukana ke-

delze aRiniSneba erTaderTi daswvrivi naoWi, romelic qveviT 

bolovdeba SemaRlebiT _ dvriliT, romelSic ixsneba naRvlis 

saerTo sadinari, romelic iqmneba RviZlis sadinarisa da naRv-

lis buStis sadinaris SeerTebiT. amave dvrilSi ixsneba pankrea-

sis sadinaric. Tormetgoja nawlavis dvrilis axlos, zeviT da 

marcxniv mdebareobs damatebiTi dvrili, romelSic  ixsneba pan-

kreasis damatebiTi sadinari. Tormetgoja nawlavis lorwovan 

garsSi gafantulia lorwos gamomyofi jirkvlebi da serozu-

li jirkvlebi. Tormetgoja nawlavis sanaTurSi Tavis sekrets 

gamoyofs mcire jirkvlebis didi raodenoba.zogierT maTgans 

Sidasekreciuli aqtiuroba axasiaTebs, ris gamoc Tormetgoja 

nawlavs xatovnad `muclis Rrus hipofizs~ uwodeben.

Tormetgoja nawlavis kedeli samSriania: SigniTa _ lor-

wovani, Sua _ kunTovani da gareTa _ serozuli, romelic 

Tormetgoja nawlavs faravs mxolod sami mxridan: winidan da 

gverdebidan. misi ukana kedeli moklebulia serozul garss da 

faSari SemaerTebeli qsoviliT mWidrod aris Sezrdili muclis 

Rrus ukana kedelTan, ris gamoc Tormetgoja nawlavi uZravia.
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Tormetgoja nawlavis lorwovan garss rgoluri nakecebi 

gaaCnia. nakecebze mravalricxovani xaoa ganlagebuli. es xaoebi 

lorwovani garsis wamonazardebia da did rols TamaSobs saWm-

lis SewovaSi. aqve aris limfuri qsovilis grovebi _ calkeuli 

limfuri folikulebi, romlebic damcvelobiT rols TamaSobs.

ნახ. 13. თორმეტგოჯა ნაწლავი, პანკრეასი და  
ნაღვლის ბუშტი (უკანა ხედი)

1-თორმეტგოჯა ნაწლავის დასწვრივი 
ნაწილი

11 - ზედა კიდე

2-თორმეტგოჯა ნაწლავის ჰორიზონტალური 
ნაწილი

12 - ქვედა კიდე

3-თორმეტგოჯა ნაწლავის ასწვრივი ნაწილი 13 - ელენთის არტერიის ღარი
4 - თორმეტგოჯა-მლივი ნაკეცი 14 - ელენთის ვენის ღარი
5 - ნაღვლის ბუშტი 15 - პანკრეასის სადინარი
6 - პერიტონეუმი 16 - ჯორჯლის ზედა არტერია
7 - პანკრეასის თავი 17 - ჯორჯლის ზედა ვენა
8 - პანკრეასის სხეული 18 - ნაღვლის საერთო სადინარი
9 - პანკრეასის კუდი 19 - ელენთის ვენა
10 - პანკრეასის ნაჭდევი 20 - კარის ვენა 
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III.3.5.2. mlivi (Jejunum) da TeZos (Ileum) nawlavi

wvrili nawlavis moZravi nawili iwyeba Tormetgoja-mlivi 
nakecidan, welis meore malas doneze, xerxemlis marcxniv da 
mTavrdeba xerxemlis marjvena mxares, TeZos fosoSi, sadac iw-
yeba msxvili nawlavi. wvrili nawlavis moZravi nawilis sami mex-
uTedi mliv nawlavs (laT.intestinum jejunum) ekuTvnis, xolo ori 
mexuTedi _ TeZos nawlavs (laT. intestinum ileum). wvril nawlavs 
muclis Rrus mniSvnelovani nawili uWiravs da ganTavsebulia 
mis yvela ganyofilebaSi (nax.14). mlivi da TeZos nawlavis sig-
rZe erTad, 3,90-8,50 metria da mTel sigrZeze, TiTqmis erTi 
zomis diametri aqvs.

mlivi da TeZos nawlavis kedeli Sedgeba sami Srisagan: gareTa 
_ serozuli, Sua _ kunTovani da SigniTa _ lorwovani. serozuli 
garsi warmoadgens ori furclisgan Semdgar Sres. am furclebs 
Soris moTavsebulia sisxlZarRvebi, limfuri jirkvlebi da sadi-
narebi, cximovani da faSari SemaerTebeli qsovili, nervebi.

kunTovani Sre Sedgeba gareTa gaswvrivi da SigniTa irgvli-
vi kunTovani boWkoebisgan, romelTa SekumSviTa da modunebiT 
xdeba nawlavis peristaltikuri moZraoba.

lorwovani garsi qmnis irgvliv naoWebs, romelTa simaRle 
da sixSire TandaTan mcirdeba zevidan qveviT, msxvili nawlavis 
mimarTulebiT. TeZos nawlavSi naoWebi erTmaneTisgan sakmaod 
daSorebulia da simaRliTac ufro dabalia. lorwovani gar-
si Seicavs xaoebs, romliTac damuSavebuli sakvebi Seiwoveba; 
jirkvlebs, romlebic nawlavis wvens gamoimuSaveben da lim-
furi qsovilis grovebs calkeuli da jgufebad ganlagebuli 
folikulebis saxiT. msxvili nawlavis mimarTulebiT limfuri 
qsovilisa da xaoebis raodenoba matulobs. xaoebi zrdis nawla-
vis Semwov saerTo zedapirs. maTi raodenoba Zalian didia (4-5 
mln). Tormetgoja da wril nawlavSi 1mm2-ze modis 30-40 xao. 
maTi sigrZe meryeobs 1-1,5 mm-is farglebSi. xaoebi moqmedebs 
Semwovi tumbos msgavsad - xels uwyobs jirkvlebidan wvenis 
gamoyofas da sakvebis daSlis produqtebis Sewovas. xaoSi Se-
dis nervi, sisxlZarRvi da limfis sadinari da warmoqmnis xSir 
kapilarul bades.
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ნახ.14. ა)  წვრილი ნაწლავის მარყუჟებისა და მსხვილი  
ნაწლავის სინტოპია

1 - მლივი ნაწლავის მარყუჟები
2 - თეძოს ნაწლავის მარყუჟები 
3 - ბრმა ნაწლავი 
4 - თეძო-ბრმა ნაწლავის სარქველი
5 - ჭიაყელა დანამატი 
6 - ასწვრივი კოლინჯი
7 - კოლინჯის მარჯვენა ნაკეცი

8 - განივი კოლინჯი (გადაკვეთილი)
9 - დასწვრივი კოლინჯი
10 - სიგმური კოლინჯი
11 - კოლინჯის ზონარი
12 - კოლინჯის ციცხვები
13-ბადექონის დანამატი
14-თორმეტგოჯა ნაწლავი
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ბ) წვრილი ნაწლავის ერთ-ერთი მარყუჟი

1-კუნთოვანი გარსი (გასწვრივი შრე)
2-კუნთოვანი გარსი (ირგვლივი შრე)
3-ლორწოვანქვეშა ჩანაფენი
4-ლორწოვანი გარსი

5-ჯორჯალი
6-ლიმფური კვანძები
7-ნაწლავის ვენა
8-ნაწლავის არტერია

xaoebis moZraoba regulirdeba hormoni vilikininiT, xolo 
sisxliT gavseba _ maTSi arsebuli arterio-venuri anastomoze-
bis moqmedebiT. nawlavis wvenis zemoqmedebiT gaxleCili cilebi 
da naxSirwylebi Seiwoveba sisxlis kapilarebSi, xolo cximebis 
gaxleCis produqtebi, ZiriTadad _ limfaSi. wvrili nawlavis 
Semwovi zedapiri izrdeba mikroxaoebis meSveobiT, romelTa 
raodenoba 1 sm2 farTobze 200 milionia.

xaoebis garda lorwovan garss gaaCnia aseve e. w. kriptebi _ 
epiTelis miliseburi CaRrmavebebi lorwovan garsSi. maTi ra-
odenoba 1mm2-ze 100-mdea. maTi raodenoba aseve didia Tormet-
goja nawlavSi.

mlivi da TeZos nawlavis sazRvari mkafiod ar aris gamoxatu
li, magram am or nawlavs bevri ganmasxvavebeli niSani aqvs. saxel
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dobr, mlivi nawlavis kedeli ufro sqeli da diametri ufro 

didia, Seferiloba moyviTalo _ vardisferia. TeZos nawlavi,  

ufro Txelia da viwro, Seferiloba molurjo ferisaa da a. S

wvrili da msxvili nawlavis sazRvarze lorwovani garsi qm-

nis orkarian sarqvels e. w. TeZo-brma nawlavis sarqvels, igive 

kolinjis sarqvels. 

III.3.6.  msxvili nawlavi - Intestinum crassum

msxvili nawlavi wvrili nawlavis gagrZelebaa da Sedgeba: 
brma nawlavsagan (cecum), romlisganac gamodis Wiiseburi gamo
nazardi (laT. appendix vermiformis), kolonjisa (laT. colon) da 
swori nawlavisagan (laT. rectum) (nax.15). msxvili nawlavis sig-
rZe 2 metria, magram SesaZlebelia ufro mcirec iyos (1,5 m). 
diametri mniSvnelovnad aRemateba wvrili nawlavis diametrs 
da meryeobs 4-7 sm-is farglebSi. 

msxvili nawlavi swori nawlavisagan gansxvavebulia rogorc 
garegani ise Sinagani agebulebiT. am gansxvavebis pirveli Ta-
visebureba imaSi mdgomareobs, rom Wiiseburi warmonaqmnidan 
swor nawlavamde gaWimulia sami zonari, romelic warmoadgens 
gaswvrivi gluvi kunTis Wimebs. meore Taviseburebas warmoad-
gens misi kedlebis gamozneqilobani e. w. „gaustrebi~, romlebic 
imis gamo warmoiqmneba, rom gaswvrivi zonarebi ufro moklea, 
vidre TviT nawlavi. mesame Taviseburebas warmoadgens nawla-
vis kedlis serozuli garsis gamozneqilobani, romelic cxims 
Seicavs. es gamozneqilobebi icavs nawlavis kedels misi mkvrivi 
SigTavsis mier dazianebisagan. 

msxvili nawlavis lorwovan garsSi xaoebi ar aris. is glu-
via, aqvs naxevarmTvariseburi nakecebi, nawlavuri kriptebi, ji-
rklebi da calkeuli limfuri folikulebi, jgufuri foliku-
lebi ar aris. 

kunTovani garsi warmodgenilia ori Srisagan: gaswvrivi (rome-
lic sami gaswvrivi zonaris saxiTaa warmodgenili) da rgoluri.
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serozuli garsi zog adgilebSi ar aris. swori nawlavis qve-

da or mesameds es safari ar aqvs.

ნახ.15. საჭმლის მომნელებელი სისტემის ორგანოები 

1-ქვედა ტუჩი 
2-ზედა ტუჩი 
3-პირის ღრუ
4-კბილები
5-ენისქვეშა ჯირკვალი 
6-ყბისქვეშა ჯირკვალი 
7-ყბაყურა ჯირკვალი
8-მაგარი სასა 
9-რბილი სასა 
10-ხახა  
11-ენა  
12-საყლაპავი მილი 
13-კუჭი  
14-პილორუსის სფინქტერი
15-თორმეტგოჯა ნაწლავი 
16-მლივი ნაწლავი  
17-თეძოს ნაწლავი 
18-თორმეტგოჯა-მლივი ნაკეცი
19-ილეოცეკალური სარქველი 
20-ღვიძლი 
21-ნაღვლის ბუშტი 
22-ნაღვლის საერთო სადინარი 
23-პანკრეასი  
24-პანკრეასის სადინარი  
25-ბრმა ნაწლავი 
26-ჭიაყელა დანამატი 
27-ასწვრივი კოლინჯი 
28-კოლინჯის მარჯვენა ნაკეცი  
29-განივი კოლინჯი 
30-კოლინჯის მარცხენა ნაკეცი 
31-დასწვრივი კოლინჯი  
32-სიგმური კოლინჯი 
33-სწორი ნაწლავი  
34-სწორი ნაწლავის გარეთა 
სფინქტერი
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msxvili nawlavi muclis RruSi isea ganlagebuli, rom misi 

sxvadasxva nawiliT exeba muclis Rrus TiTqmis yvela organos: 

RviZls, naRvlis buSts, kuWs, kuWqveSa jirkvals, Tormetgoja 

nawlavs, elenTas.

msxvili nawlavis sawyis ganyofilebas da yvelaze ganier naw-

ils brma nawlavi warmoadgens. is moTavsebulia muclis Rrus 

marjvena nawilSi. mis zeda sazRvarTan mdebareobs ileocekalu-

ri sarqveli, romelic SigTavss mxolod erTi mimarTulebiT 

atarebs _ wvrilidan msxvili nawlavisaken. brma nawlavis sigrZe 

6 sm-ia, diametri ki _ 7 sm.
brma nawlavs qveda medialur kideze aqvs 3-8 sm sigrZis 

mqone gamonazardi, romelsac Wiis forma aqvs. misi sanaTuri 

brma nawlavTan dakavSirebulia sarqvlovani xvreliT. am naw-

lavs Wia nawlavi ewodeba. is garedan dafarulia serozuli gar-

siT, moZravia da SeuZlia sxvadasxva mimarTuleba miiRos. mozr-

dili adamianis sxvadasxva asakSi Wia nawlavis sanaTuri uqmdeba 

da rudimentad (laT. Rudimentum _ Canasaxi, ufunqcio) iqceva.

brma nawlavi dafarulia serozuli garsiT mxolod winidan, 

gverdebidan da qvevidan. ukana kedeli moklebulia serozul 

garss da SemaerTebeli qsoviliT dakavSirebulia muclis ukana 

kedelTan, ris gamoc is uZravia. zog SemTxvevaSi mas aqvs mcire 

jorjali, rac mis moZraobas ganapirobebs.

msxvili nawlavis Semdgom ganyofilebas kolinji warmoad-

gens. kolinji gars exveva wvril nawlavebs da mimarTulebis 

Sesabamisad iyofa oTx nawilad: aswvrivi kolinji, ganivi, das-

wvrivi da sigmuri kolinji.

aswvrivi kolinji brma nawlavis gagrZelebaa, mdebareobs xe-

rxemlis marjvena mxares, miemarTeba zeviT, aRwevs RviZlis qveda 

zedapirs, qmnis nakecs da gadadis ganiv kolinjSi. aswvrivi kolin-

ji uZravia, radgan serozuli garsiT dafarulia mxolod winidan 

da gverdebidan. ukana zedapiri moklebulia am garss da SemaerTe-

beli qsoviliT Sezrdilia muclis Rrus ukana kedelTan.

ganivi kolinji msxvili nawlavis yvelaze grZeli nawilia. 

misi sigrZe 25-50 sm-ia, miemarTeba marjvnidan marcxniv, aqvs 
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horizontaluri mdebareoba, zogjer rkalurad moxrilic. aRw-

evs elenTis qveda bolos, qmnis kolinjis marcxena (igive - elen-

Tis) nakecs, icvlis mimarTulebas da gadadis kolinjis daswvriv 

nawilSi. kolinjis marcxena nakeci fiqsirebulia iogiT. ganivi 

kolonji yvela mxridan dafarulia serozuli garsiT. ganivi ko-

linji moZravia.

daswvrivi kolinji mdebareobs xerxemlis marcxena mxares, 

miemarTeba qveviT, aRwevs marcxena TeZos frTis zeda kides da 

gadadis sigmur kolinjSi. daswvrivi kolinji uZravia, sero-

zuli garsi mas mxolod nawilobriv, winidan da gverdebidan 

faravs. ukana zedapiri SemaerTebeli qsoviliT Sezrdilia muc

lis Rrus ukana kedelTan. daswvriv kolinjs msxvili nawlavis 

sxva ganyofilebebTan SedarebiT yvelaze mcire diametri aqvs.

sigmuri kolinji qmnis S-is formis nadreks (aqedan war-

modgeba misi saxelwodeba „sigmuri~), aRwevs welis meoTxe malas 

da aq gadadis swor nawlavSi. sigmoiduri kolinji moZravia. igi 

cotaTi moklea ganiv kolinjze, magram calkeul SemTxvevaSi 

SeiZleba am ukanasknelze grZeli iyos (megasigma), rac erT-erTi 

mizezTagania Sekrulobisa. 

	
                    III.3.7. swori nawlavi _ Rectum

swori nawlavi (nax.16) saWmlis momnelebeli milis bolo 

ganyofilebaa. swori nawlavi msxvili nawlavis gagrZelebaa da 

mas msxvil nawlavSi aerTianeben, Tumca aqvs Tavisi specifi-

kurobebic. swori nawlavi imeorebs menjis Rrus ukana kedlis 

mimarTulebas da bolovdeba gasasvleli xvreliT _ yiTaTi.

zeda nawilSi SedarebiT viwroa, qveviT ki qmnis gafarToebas 

e. w. ampulas, siganiT 7,5 sm. swori nawlavis sigrZe 14-18 sm-ia.
swori nawlavis gareTa garsi serozuli garsia, romelic mas 

mTel sigrZeze erTianad ar faravs. serozuli garsis safarve-

lis mixedviT swori nawlavi SeiZleba oTx nawilad davyoT: zeda 

pirvel nawils serozuli garsi faravs yoveli mxridan, uqmnis 

mas jorjals da Sesabamisad, aZlevs moZraobis saSualebas, mis 
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qvemoT mdebare meore nawils is faravs sami mxridan _ wina da 

orive gverdiTi mxridan, mesame nawili dafarulia mxolod wini-

dan. Sesabamisad, me-2 da me-3 nawilis ukana kedeli moklebulia 

serozul garss da SemaerTebeli qsoviliT Sezrdilia menjis 

Rrus ukana kedelTan. swori nawlavis meoTxe _ qveda nawili 

mTlianad moklebulia serozul garss.

ნახ. 16. სწორი ნაწლავი  

1-სწორი  ნაწლავის ამპულა 
2-ანალური არხი 
3-პერიტონეუმი
4-კუნთოვანი გარსი 
5-ლორწოვანი გარსი 
6-კანი 
7-ლორწოვანი გარსის განივი ნაოჭები
8-ლიმფური ფოლიკულები
9-ყითას სვეტები 
10-ყიის სინუსები (წიაღები) 
11-ყითას ამწევი 
12-ყითას შიგნითა სფინქტერი 
13-ყითას გარეთა სფინქტერი

swori nawlavis kunTovani Sre warmodgenilia rgoluri da 

gaswvrivad mimavali boWkoebisagan. wina da ukana mxridan kun-

Tovani Sre ufro sqelia, vidre gverdebSi. rgoluri kunTovani 

boWkoebi, romlebic mTels sigrZeze gasdevs swor nawlavs, war-

moqmnis or gaganierebas _ ukana gasasvlelis SigniTa da gareTa 
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sfinqters. SigniTa sfinqteri Sedgeba gluvkunTovani qsovil-

isagan da uneblie sfinqters warmoadgens. gareTa ki _ ganivzo-

liani kunTuri qsovilisagan aris agebuli da nebelobiT sfin-

qteria.

mamakacebSi swori nawlavi, qveda nawiliT, wina mxridan exeba 

saTesleebs da Teslis gamomtan sadinarebs, Sardis buStis Ziris 

mcire monakeTs da wina jirkvlis ukana zedapirs. am warmonaqm-

nebsa da swor nawlavs Soris moTavsebulia fasciis mkveTrad 

gamoxatuli furceli. qalebSi swori nawlavi wina mxridan exeba 

saSos, ukanaTi _ gavasa da kudusuns.      

III.3.8.  R v i Z l i _ Hepar

RviZli yvelaze msxvili jirkvalia adamianis sxeulSi. misi 

wona 1500 gramia. RviZli moTavsebulia muclis RruSi SuasaZ-

gidis qvemoT, muclis Rrus marjvena mxares. masze ganarCeven 

zeda (diafragmul), qveda (visceralur) zedapirs da wina mxares. 

sagitalurad mdebare namgliseburi iogiT RviZli or nawilad 

iyofa: marjvena da marcxena. marjvena nawili mniSvnelovnad 

didia marcxenaze.

RviZlis diafragmuli zedapiri mimarTulia zeviT da di-

afragmis qveda zedapirs exeba. visceraluri zedapiri mimarTu-

lia qveviT - muclis Rrusaken da exeba muclis Rrus organoebs 

(zevidan diafragmas da misi meSveobiT guls da filtvebs; mar-

cxena mxridan _ kuWs; ukana mxridan _ saylapavs; qveda da mar-

jvena mxridan _ msxvil nawlavs; uknidan da marjveniv _ marjvena 

Tirkmels da Tirkmelzeda jirkvals, Tormetgoja nawlavs da 

qveda Rru venas), romlebic masze kvals toveben (nax.17). Rvi-

Zlis visceralur zedapirze aRiniSneba sami Rari, romelTagan 

ori sagitaluri mimarTulebiT midis (gaswvrivi Rarebi), mesame 

ki ganivi mimarTulebisaa (ganivi Rari) da maT erTmaneTTan akav-

Sirebs. am Rarebis meSveobiT RviZlis qveda zedapiri iyofa oTx 

wilad: marjvena, marcxena, kvadratul da kudian wilad.
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ნახ.17.  ღვიძლი  (ქვედა და უკანა ხედი)

1 - კუდიანი  წილი 
2 - ქვედა ღრუ   ვენა
3 - მარჯვენა სამკუთხა  იოგი
4 - თირკმლის ჩაღრმავება  
5 - თორმეტგოჯა ნაწლავის
     ჩაღრმავება
6 - კოლინჯის  ჩაღრმავება 

7 - ნაღვლის ბუშტი 
8 - კვადრატული წილი 
9 -ღვიძლის  მრგვალი იოგი
10 - ღვიძლის კარი მასში გამავალი  
კარის ვენით,ღვიძლის არტერიით და 
ნაღვლის სადინარით

RviZlis ganiv Rarze mdebareobs RviZlis kari, romelic Rvi-

ZlSi sisxlZarRvebis Sesvlis da RviZlidan limfuri sadinare-

bisa da saerTo ganivi sadinaris gamosvlis adgils warmoadgens.

RviZls aqvs ori kide: ukana blagvi da wina maxvili kide. 

maxvil kideze aRiniSneba ori naWdevi _ marcxena da marjvena. 

marjvena naWdevSi moCans naRvlis buStis Ziri, xolo marcxena 

naWdevSi _ RviZlis mrgvali iogi, romelic Canasaxis periodSi 

Wiplaris venas warmoadgenda da Canasaxs dedisgan arteriuli 

sisxliT amaragebda. Wiplaris vena Wipis xvreliT Sedis Cana-

saxis muclis RruSi, midis RviZlis marcxena naWdevisaken, wveba 

marcxena gaswvriv RarSi da RviZlis karTan iyofa or totad. 

erTi toti uerTdeba RviZlis karis venas, xolo meore toti 
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miemarTeba marcxena gaswvriv RarSi da RviZlis ukana blagv 

kidesTan uerTdeba qvemo Rru venas. dabadebisas, Wiplaris ga-

dakvanZvis Semdeg, Wipis vena kargavs Tavis funqcias da gadai-

qceva RviZlis mrgval iogad. Wipis venis nawils RviZlis kari-

dan qvemo Rru venamde ewodeba venuri sadinari, xolo Canasaxis 

dabadebis Semdeg igi gardaiqmneba venur iogad.

ნახ.18. ღვიძლის წილაკები 

1-ღვიძლის წილაკები, 
განივჭრილი (წილაკის 
ცენტრში - მისი ცენტრა
ლური ვენა)
2 და 4 - წილაკთაშორისი 
შიგნითა ვენები 
3-წილაკთაშორისი ნაღვ
ლის სადინარი

RviZli fiqsirebul mdgomareobaSia, rasac ganapirobebs 

namgliseburi da venuri iogi, gvirgvinovani da samkuTxa iogebi 

da qveda Rru vena. amasTan, RviZli nawilobriv Sezrdilia di-

afragmis qveda zedapirTan; RviZlis fiqsaciaSi did rols Ta-

maSobs, aseve, mezobeli organoebis zewola da muclis Rrus Sida 

wneva.
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RviZli garedan dafarulia muclis Rrus serozuli garsiT 
anu peritoneumiT. am ukanasknelis SigniT RviZli dafarulia 
fibrozuli garsiT, romelic RviZlis siRrmeSi gzavnis morCebs 
da RviZls yofs wilakebad. yoveli wilaki Seicavs didi raode-
nobiT ujreds.

RviZlis struqturul erTeuls RviZlis patar-patara 
wilakebi (nax.18) warmoadgens, romlebsac prizmis forma da 1-2 
mm sisqe aqvs. yoveli wilaki Sedgeba trabekulebisagan, rom-
lebic centraluri venis mimarT radialurad aris ganlagebuli 
am venaSi Semomaval sisxlis kapilarebs (e. w. sinusoidebs) So-
ris.  trabekulebi agebulia epiTeluri ujredebis (hepatoc-
itebis) ori rigisgan, romelTa Sorisac gadis naRvlis kapilari. 
trabekulebi erTgvari miliseburi jirkvlebia, romlebisganac 
agebulia RviZli. wilakTaSoris sadinarebSi naRvlis kapilare-
biT gamoyofili sekreti anu naRveli SemdgomSi xvdeba RviZlis 
saerTo sadinarSi, romelic RviZlidan gamodis.

RviZlis karSi gaivlis: 1) RviZlis sakuTari arteria, 2) 
karis vena da 3) RviZlis sadinari.

RviZli sisxls iRebs sakuTriv RviZlis arteriiT da karis 
veniT. RviZlis sakuTari arteria RviZlis saerTo arteriis to-
tia. mas Semoaqvs sakvebi da Jangbadi RviZlis ConCxisaTvis _ 
stromisaTvis. RviZlis karis venas ki _ Semoaqvs venuri sisxli 
muclis Rrus yvela organodan, garda Sard-sasqeso organoe-
bisa anu muclis Rrus yvela kenti organodan: kuWidan, wvri-
li da msxvili nawlavidan, pankreasidan da elenTidan. yvela am 
organos venuri ZarRvebi ikribeba pankreasis Tavis ukan (welis 
meore malas doneze), sadac iqmneba karis vena. es ukanaskneli 
miemarTeba RviZlis karisaken, Sedis masSi da iyofa wilebis 
venebad, Semdeg wilakTaSigniTa venebad, venur kapilarebad da 
exeba RviZlis ujredebs. Semdeg venuri kapilarebi isev erTde-
ba da bolos iqmneba RviZlis venebi, romlebic erTvis RviZlis 
blagv kidesTan gamaval qveda Rru venas. kuWidan, pankreasidan, 
nawlavidan da elenTidan karis veniT momavali sisxli RviZlis 
wilakebSi sufTavdeba mavne qimiuri Senarevebisagan. sisxlis ka-

pilarebis _ sinusoidebis kedlebSi ormxrivi xvrelebis arse-
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boba uzrunvelyofs sisxlis uSualo Sexebas hepatocitebTan, 

romlebic sisxlidan STanTqaven ra erT nivTierebas, masSi ga-

moyofen sxvas. am mizeziT ukve Secvlili Sedgenilobis mqone 

sisxli grovdeba centralur venebSi, saidanac RviZlis venebiT 

Caedineba qveda Rru venaSi.

RviZlis agebulebis sirTule Seesabameba misi funqciebis 

mravalferovnebas. pirvel yovlisa, RviZli xasiaTdeba anti-

toqsikuri funqciiT. is axdens im Sxamebis gauvnebelyofas, 

romlebic nawlavSi warmoiqmneba, sisxlSi Seiwoveba da Rvi-

ZlSi xvdeba. rogorc saWmlis momnelebeli jirkvali, RviZli 

gamoyofs sekrets _ naRvels, romelic gadadis Tormetgoja 

nawlavSi, sadac axdens cximebis emulgirebas da amiT cximebs 

amzadebs maTze fermentebis zemoqmedebisTvis . RviZli axdens 

Sardovanas sinTezs. Sardovana kargad ixsneba wyalSi da or-

ganizmidan gaiyvaneba. axdens cilebis (albumini, globulini, 

proTrombini) da fosfolipidebis sinTezs, romlebic nervuli 

qsovilis SedgenilobaSi Sedis. gardaqmnis glukozas glikoge-

nad, romelic maragis saxiT inaxeba RviZlSi. RviZlis monon-

uklealuri fagocituri sistema (mfs) monawileobs elenTidan 

Semosuli mkvdari eroTrocitebis, mikroorganizmebis da sxva 

ujredebis fagocitozSi. RviZlSi deponirdeba sisxlis mniS-

vnelovani nawili.

III.3.9. naRvlis buSti _ Vesica fellea
	 	
naRvlis buSti msxlis formis mqone organoa, romelic mo-

Tavsebulia RviZlis wina mxares da ZiriT mimarTulia win da 

qveviT. naRvlis buStis sigrZe 8-12 sm-ia, sigane 3-5 sm; teva-

doba 40-60 sm3. naRvlis buStSi ganarCeven Zirs, sxeuls da yels 

(nax.19). naRvlis buSti gadadis naRvlis sadinarSi, romelic 

uerTdeba RviZlis gamomyvan sadinars da qmnis naRvlis buStisa 

da RviZlis erTian saerTo sadinars, romelic RviZl-Tormet-

gojas iogis gavliT Tormetgoja nawlavSi ixsneba. 
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naRvlis buStis kedeli Sedgeba lorwovani da kunTovani 

garsisagan. SigniTa garsi lorwovania da qmnis naoWebs, rac 

mas xaverdisebur Sexedulebas aZlevs (xolo buStis sadinarSi 

lorwovani garsi spiraluri formis naoWebs qmnis). lorwovani 

garsis gareT mdebareobs kunTovani garsi. RviZlis mxolod 

qveda zedapiria dafaruli serozuli garsiT, mis sxva nawilebs 

serozuli garsi ar gaaCnia. naRvlis buSti zemodan Sezrdilia 

RviZlis qveda zedapirTan.

naRvlis buStis sadinari, saWmlis monelebis fazis mixediT, 

naRvels ori mimarTulebiT atarebs: RviZlidan naRvlis buStSi 

da naRvlis buStidan naRvlis saerTo sadinarSi. naRvlis buSti 

naRvlis droebiTi rezervuaria. amasTan, naRvlis buStSi naRve-

li ara mxolod grovdeba da inaxeba, aramed icvlis Sedgenilo-

bas: xdeba ufro sqeli da blanti, misgan wylisa da qloridebis 

Sewovisa da lorwosTan naRvlis Serevis gamo.

	
 
          III.3.10. kuWqveSa jirkvali _ Pancreas

kuWqveSa jirkvali meore msxvili jirkvalia, romelic Tavis 

sekrets Tormetgoja nawlaSi gamoyofs. misi wona daaxloebiT 

70-80 gramia, sigrZe ki _ 14-18 sm. aqvs rbili konsistencia da 

Sinagani agebulebiT cotaTi sanerwyve jirkvlebs mogvagonebs. 

mdebareobs ganivad, muclis Rrus ukana kedelTan, xerxemlis 

welis ganyofilebis pirveli malas doneze; uZravia da aqvs Caqu-

Cis forma (nax.13). masze ganarCeven Tavs, sxeuls da kuds. Tavi 

mimarTulia marjvniv da mas nalis formiT gars akravs Tormet-

goja nawlavi, romelic Sezrdilia pankreasTan. sxeuls ganivi 

mdebareoba aqvs, odnav gabrtyelebulia wina-ukana mimarTule-

biT, xolo kudi midis marcxena Tirkmlamde da exeba elenTas.

pankreasi wilakovani organoa da yovel wilaks aqvs Tavisi 

sadinari, romelTa SeerTebiT iqmneba magistraluri mTavari sa-

dinari. es ukanaskneli ixsneba Tormetgoja nawlavis daswvrivi 

nawilis ukana kedelSi arsebul dvrilSi (naRvlis saerTo sa-



145

dinarTan erTad). gamomyvani sadinari gaivlis jirkvlis yvela 

ganyofilebas da Caedineba Tormetgoja nawlavSi. zogjer (zo-

gierT adamianSi) is naRvlis sadinarTan erTad erT sadinrad 

erTdeba. aseT SemTxvevaSi Tormetgoja nawlavis dvrilSi ga-

farToeba SeiniSneba. zog SemTxvevaSi (zogierT adamianSi) ki, ku-

WqveSa jirkvals aqvs damatebiTi gamomyvani sadinari, romelic 

damoukideblad Caedineba Tormetgoja nawlavSi.

kuWqveSa jirkvali rTuli alveoluri jirkvlebis jgufs 

ganekuTvneba da warmoadgens garegani da Sinagani sekreciis 

jirkvals. rogorc garegani sekreciis jirkvali, is gamoyofs 

kuWqveSa jirkvlis wvens, romelic cilebis, cximebis da naxSir-

wylebis momnelebel fermentebs Seicavs. wveni Caedineba Tormet-

goja nawlavSi da moqmedebs sakvebis organul nivTierebebze. 

dRe-RameSi gamoiyofa, daaxloebiT, 300 sm3 pankreasis wveni. 

kuWqveSa jirkvlis Sidasekreciuli nawili warmodgenilia 

gansakuTrebuli ujredebiT, romlebic jirkvlis SigniT kun-

Zulebis saxiT aris warmodgenili, gansakuTrebiT, pankreasis 

kudis nawilSi. kunZulebs sadinarebi ara aqvs. kuWqvSa jirkv-

lis Sidasekreciuli nawilis inkreti aris hormoni insulini, 

romelic uSualod gadadis sisxlSi, miemarTeba RviZlisken 

karis veniT da monawileobs naxSirwylebis cvlaSi. kunZulebis 

ujredebi gamoimuSavebs aseve, glukagons _ hormons, romelic 

insulinis antagonistia da astimulirebs glikogenis gaxleCas 

RviZlSi, aseve cximis da cximis qsovilis gaxleCas. 

III.4. saWmlis momnelebeli milis kedlis 
histologiuri organizacia

saylapavis qveda ganyofilebis, kuWis, wvrili da msxvili 

nawlavis agebulebis zogadi sqema erTnairia, Tumca TiToeul 

am organos garkveuli morfologiuri Taviseburebebi gaaCnia. 

momnelebeli traqtis kedeli mTel mis sigrZeze Sedgeba gluvi 
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kunTebis sami Srisagan: gareTa gaswvrivi, misi mimdebare _ wri-

uli da SigniTa gaswvrivi, romelic uSualod lorwovani garsis 

qveS mdebareobs. 

kuW-nawlavis traqtis organoebi Signidan amofenilia lor-

wovani garsiT. gareTa kunTovani Sre dafarulia SemaerTe-

belqsovilovani serozuli garsiT, romelic jorjals warmo-

qmnis. am jorjlebSi moTavsebulia nervebi, sisxlZarRvebi da 

limfis sadinarebi, romlebic amaragebs saWmlis momnelebel or-

ganoebs. Sua (wriul) da gareTa (gaswvriv) kunTovan Sres Soris 

ganlagebulia kunTTaSorisi (auerbaxis) nervuli wnuli, xolo 

Sua (wriul) da SigniTa lorwovanqveSa gaswvriv Sres Soris _ 

lorwovanqveSa (meisneris) wnuli. orive wnuli warmoqmnilia mra-

valricxovani nerviT. maT umravlesobasTan midis cTomili ner-

vis boWkoebi, postgangliuri parasimpaTikuri nervuli boWkoebi. 

nawlavi inervirdeba aseve, postgangliuri simpaTikuri boWkoe-

biT. es boWkoebi ZiriTadad gluv kunTebze da sisxlZarRvebze 

bolovdeba. kunTTaSorisi (auerbaxis) wnuli upiratesad motori-

kaze agebs pasuxs, xolo lorwovan qveSa (meisneris) wnuli aregu-

lirebs rogorc motorul, ise sekreciul funqcias.

	

	

     III.5. saWmlis momnelebeli milis inervacia 

momnelebeli milis kompleqsuri aferentuli da eferen-

tuli inervacia uzrunvelyofs sekreciuli da motoruli aq-

tiurobis kontrols inervaciis eqsteraluri da enteraluri 

sistemis meSveobiT.

 III.5.1. enteraluri nervuli sistema
	
enteraluri inervacia warmodgenilia kuW-nawlavis traq-

tis kedlis siRrmeSi intramurulad ganlagebuli urTierTda-

kavSirebuli mikrogangliuri warmonaqmnebis kompleqsiT. in-
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teraluri nervuli sistema metasimpaTikuri nervuli sistemis 

nawilia da warmodgenilia nervuli wnulebis saxiT (nax. 20), ro-

melTagan kuW-nawlavis traqtis funqciaTa regulaciaSi gansa-

kuTrebuli mniSvneloba aqvs kunTTaSoris (igive-mienteralur, 

igive auerbaxis) da lorwovanqveSa (igive, meisneris) wnulebs. am 

wnulebis SemadgenlobaSi Sedis rogorc mgrZnobiare (sensor-

uli) da efeqtoruli (motoruli), aseve Sualeduri neironebi.

ნახ.20. ნაწლავის კედლის აგებულება

1. სეროზული გარსი
2. გასწვრივი კუნთოვანი შრე
3. კუნთთაშორისი (აუერბახის) წნული
4. რგოლური კუნთოვანი შრე
5. ლორწოვანქვეშა (ნეისნერის) წნული
6. ლორწოვანქვეშა კუნთოვანი შრე
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ZuZumwovrebis kuW-nawlavis traqtSi neironebis raodenoba 

TiTqmis imdenivea, ramdenic zurgis tvinSi.

enteraluri nervuli sistemis kompleqsi imdenad masSta-

buria, rom masSi gaerTianebulia kuW-nawlavTan erTad sxva 

visceraluri organoebis mainervianebeli avtonomiuri gangli-

ebic. aseTi kompleqsuri organizaciis gamo enteralur nervul 

sistemas „nawlavebis guls~ uwodeben.

enteraluri nervuli sistemis monawileobiT adgilobrivi, 

intramuruli gangliebis doneze ganxorcielebuli refleqsebi 

realizdeba. intramuruli gangliebi signalebs iRebs eqstra-

muruli nervuli gzebiTac (anu postgangliuri simpaTikuriT 

da pregangliuri parasimpaTikuriT), romlebic, Tavis mxriv, 

eqstramuruli refleqsebis eferentul nawils warmoadgens 

(eqstramuruli refleqsebi ikvreba zurgis an mogrZo tvinis 

simpaTikuri gangliebis doneze).

kuW-nawlavis traqtis eferentul neironebze gavlenas 

axdens rogorc qolinerguli, aseve adrenerguli tipis nei-

ronebi. amitom funqciur mimarTebaSi enteraluri nervuli 

sistemis ujredebisaTvis damaxasiaTebelia an aRmgznebi an 

Semakavebeli efeqtebi. ZiriTad aRmgzneb neironebs qoliner-

guli neironebi warmoadgens (enteraluri nervuli sistemis 

intramurul  neironebze bolovdeba ZiriTadad, qolinerguli 

neironebis gamonazardebi). Semakavebeli gavlena ki SeiZleba 

daukavSirdes Semakavebel adrenergul zemoqmedebas. amasTan, 

SeiniSneba aseve Sekaveba, romelic arc qolinerguli tipisaa 

da arc adrenerguli. mas sxva meqanizmi udevs safuZvlad da 

varaudoben, rom is vazoaqtiuri intestinuri peptidis (VIP) 

Semcveli neironebiT e. w. peptiderguli neironebiT aris gan-

pirobebuli. dadgenilia, rom enteralur nervul sisitemaSi 

arsebobs neironebi, romlebic peptiduri bunebis mqone niv-

Tierebebs Seicavs. kuW-nawlavis traqtSi SemCneulia 10-ze meti 

neiropeptidi. maT ganekuTneba: qolecistokinini, gastrinis 

gamomyofi peptidi, somatostatini, vazoaqtiuri intestinuri 

peptidi (VIP), P nivTiereba, enkefalinebi, neirotenzini, gala-
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nini da sxva. dadgenilia, rom enteraluri nervuli sistemis 

neironebi e. w. „klasikur~ neiromediator acetilqolinTan er-

Tad (an umagisodac) Seicavs peptiduri bunebis ramdenime niv-

Tierebas. arsebobs aseve monacemebi, romlebic kuW-nawlavis 

traqtSi gansxvavebuli qimiuri organizaciis mqone neironebis 

arsebobas amtkicebs. aseTi ujredebia, magaliTad, serotonin-

erguli ujredebi.

 III.5.2. eqsteraluri nervuli sistema 

saWmlis momnelebeli sistemis eqsteraluri inervaciis 

sistemas ganekuTvneba inervaciis gangliuri done da central-

uri nervuli sistemis struqturebi.

gangliuri done moicavs simpaTikur gangliebs, romlebic 

ar mdebareobs kuW-nawlavis traqtSi da arc centralur ner-

vul sistemaSi. eqsteraluri inervaciis centraluri done ki, 

moicavs centraluri nervuli sistemis im struqturebs, rom-

lebic kvebis centris SemadgenlobaSi Sedis (zurgis tvini, tvi-

nis Rero).

eqsteraluri sistemis eferentuli gzebi warmodgenilia 

vegetaturi nervuli sistemis simpaTikuri da parasimpaTikuri 

nervebiT, romlebic gadis cTomili da TeZo-muclis nervebis 

SemadgenlobaSi. amave nervebSi gadis aseve aferentuli boWkoe-

bi, romlebic informacias gadascems sensoruli elementebidan 

kuW-nawlavis traqtis gangliur da centralur doneebs.

aferentuli inervaciis centraluri ubnebi warmodgenilia 

qemo- da meqanoreceptorebiT, romlebic moTavsebulia lor-

wovan da kunTovan SreSi. zogierTi maTgani aqsons agzavnis 

cns-Si „centraluri~ refleqsebis gansaxorcieleblad. zogi 

ki sinapsurad ukavSirdeba wnulis SigiTa ujredebs lokaluri 

refleqsebis gansaxorcileblad. eqsteraluri aferentuli sen-

sorebis didi nawili gadis cTomili nervis (n. vagus) aferen-
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tuli „vag~-ebis SemadgenlobSi. cTomili nervis SemadgenlobaSi 

gadis aseve eferentuli neironebic. aRsaniSnavia, rom boWkoTa 

80%-mde gadis cTomili nervis SedgenilobaSi da Sinagani orga-

noebis boWkoebis 70% aferentulia.

simpaTikuri inervacia. saWmlis momnelebeli sistemis mai-

nervirebeli boWkoebis umetesoba postgangliuria da maTi 

sxeuli moTavsebulia muclis Rrus wnulebSi, zeda da qveda 

mezenteralur wnulSi da hipogastrul wnulSi.zogierTi sim-

paTikuri boWko anervianebs saWmlis momnelebeli milis sisxl-

ZarRvTa gluv kunTebs da vazokonstriqcias axdens, maSin, roca 

sxvebi Sedis jirkvlebis qsovilebSi da sekreciul ujredebs an-

ervianebs. Tumca, simpaTikuri boWkoebis umetesoba bolovdeba 

lorwovanqveSa wnulsa da mienteralur wnulSi, sadac monaw-

ileobs sinapsur gadacemaSi da rogorc varaudoben, xels uwy-

obs presinapsuri gadacemis meqanizms.

momnelebeli milis sfinqterebi inervirdeba adrenerguli 

(aRmgznebi) boWkoebiT. wvrili da msxvili nawlavis gluvi kun-

Tebis rgoluri Srec aseTive simpaTikuri inervaciiT xasiaT-

deba.

parasimpaTikuri inervacia. nawlavebSi parasimpaTikuri 

gavlenebi erTdroulad iwvevs rogorc motorikis, aseve 

sekreciis gaaqtiurebas. cTomili nervi parasimpaTikuri 

boWkoebiT anervianebs kuWs, wvril nawlavs, brma nawlavs, 

gaswvriv da ganiv kolinjs. danarCen kolinjs parasimpaTiku-

rad anervianebs TeZos parasimpaTikuri nervi. yvela parasim-

paTikuri boWko bolovdeba mienteralur (auerbaxis) wnulSi 

da principulad qolinergulia. saWmlis momnelebeli siste-

mis calkeuli ganyofilebis inervaciis Sesaxeb saubari qvemo-

Tac gveqneba, ama Tu im ganyofilebis moqmedebis regulaciis 

Seswavlis dros.
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III.6. saWmlis momnelebeli sistemis hormonuli 
regulaciis tipebi 

III.6.1. difuzuri endokrinuli sistema

kuW-nawlavis traqtSi neironul badesTan erTad moTavsebu-

lia, aseve, endokrinuli ujredebic. es ujredebi mimofantu-

lia lorwovani garsis epiTelur SreSi da kuWqveSa jirkvalSi. 

es endokrinuli ujredebi Seicavs monoaminebs da peptiduri 

bunebis mqone nivTierebebs. es gastro-intestinuri hormonebia. 

kuW-nawlavis traqtSi endokrinuli ujredebis mimofantuli 

ganlagebis gamo ujredTa am sistemas difuzur endokrinul 

sistemas uwodeben. aseTi ujredebi aRmoCenilia aseve filt-

vebSi, kanSi, farisebur jirkvalSi, hipofizSi, Tirkmelzeda 

jikvlebis tvinovan SreSi, simpaTikur gangliebSi, magram, ujre-

debis raodenobis da mravalferovnebis mixedviT, kuW-nawlavis 

traqts aSkarad pirveli adgili uWiravs. cxrili 12-Si warmod-

genilia momnelebel milSi arsebuli endokrinuli ujredebis 

ZiriTadi tipebi da peptidebi (momnelebeli mili iyenebs 20-mde 

peptids).
gastrinis gamomyofi peptidi, somatostatini, P-nivTiereba, 

enkefalini, qolecistokinini da neirotenzini analogiuria en-
teraluri nervuli sistemis neironebSi arsebuli peptidebisa. 
magram EC1 da

 
EC2 ujredebi Seicavs rogorc peptidebs, aseve 

serotonins. kuWis lorwovan garsSi aris ujredebi, romlebic 
histamins Seicavs.

gastrointestinuri hormonebis gamoTavisufleba, Sesabami-
si ujredebis mier, xdeba am ujredebze sxva maregulirebeli 
peptidebis zemoqmedebiT, rasac iwvevs, kuW-nawlavis traqtis 
sanaTurSi arsebuli, sakvebi produqtebis meqanikuri da qimi-
uri zemoqmedeba endokrinul ujredebze. kuW-nawlavis traqtis 
hormonebis gamoyofas raRac xarisxiT xels uwyobs aseve cTomi-
li nervis gavlenebic.

difuzuri endokrinuli sistema kuW-nawlavis traqtze 
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maregulirebel gavlenas ori _ endokrinuli da parakrinuli 
gziT axdens. endokrinuli gziT regulaciisas ujredebidan 
gamoyofili fiziologiurad aqtiuri nivTiereba xvdeba sisx-
lis kapilarebSi, gaivlis RviZls, portalur sistemas, sisxlis 
mimoqcevis mcire wres da mxolod maSin, roca did wreSi mox-
vdeba, arteriuli sisxliT miitaneba samizne ujredebamde. para-
krinuli gzisas ki, ujredSoris sivrceSi gamoyofili nivTiere-
ba ar xvdeba sisxlZarRvis sanaTurSi, aramed gverdiT mdebare 
samizne ujredebze zemoqmedebs. varaudoben, rom kuW-nawlavis 
traqtis funqciebis regulaciaSi arsebiT rols TamaSobs E da 
F jgufis prostaglandinebi.

cxrili 12. momnelebeli milis endokrinuli ujredebis ZiriTadi 
tipebi da peptidebi

ujredi peptidi

G	 gastrini

GRP	 gastrinis gamomyofi peptidi

GIP gastrinis mainhibirebeli polipeptidi

D somatostatini

EC1 P-nivTiereba

EC2 enkefalini

S sekretini

CCK	 qolecistokinini (pankreozimini)

M motilini	

PP pankreasuli polipeptidi

B insulini

A glukagoni

N neirotenzini

L	 glicentini, peptid yy
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III.6.2. neiromediatoruli da hormonuli faqtorebis 

integracia saWmlis momnelebel sistemaSi

saWmlis momnelebeli sistemis neirohumorul regula-

cias mravali faqtori uzrunvelyofs. kuW-nawlavis traqtis 

efeqtoruli ujredebi ganicdis rogorc sxvadasxva qimiuri 

struqturis mqone neiromediatorebis Semcveli neironebiT 

gamowveul neirogenul gavlenebs, aseve mTeli rigi hormo-

nuli bunebis mqone nivTierebaTa zemoqmedebas. kuW-nawlavis 

traqtis nervuli da endokrinuli elementebi urTierTdakav-

Sirebulia da gaerTianebulia neiroendokrinul regulaciur 

jaWvSi. saWmlis momnelebel sistemaze maregulirebeli gav-

lenebis funqciuri integracia sxvadasxva efeqts iwvevs. ase 

magaliTad, neironTan an sxva romelime agznebad ujredTan 

neirogenuli an humoruli stimulis misvlisas SesaZlebelia 

maTi aqtiurobis iniciacia an modulacia. pirvel SemTxveva-

Si stimuli trigeris rols TamaSobs _ iwvevs mosvenebuli 

ujredebis gaaqtiurebas. meore SemTxvevaSi ki _ cvlis ukve 

funqcionirebadi ujredebis aqtiurobis dones. efeqtorul 

ujredze neirogenuli da hormonuli faqtorebis erTdrouli 

(korporaciuli) zemoqmedebisas SeiZleba funqciuri efqtebis 

potencireba an inhibireba gamovlindes. potencireba xdeba ma-

Sin, roca ori stimulis erTdrouli zemoqmedebis efeqtis si-

dide aRemateba TiToeuli stimulis mier cal-calke gamowveu-

li efeqtebis jams. xolo inhibirebas uwodeben funqciuri 

efeqtis Semcirebas, gamowveuls ori erTdroulad zemoqmedi 

stimulidan erT-erTis gavleniT.

saWmlis momnelebeli sistemis moqmedebis regulaciaSi is-

eve, rogorc organizmis sxva sistemebis moqmedebis regulacia-

Si, didi mniSvneloba aqvs ukukavSiris meqanizms.
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III.7. saWmlis momnelebeli sistemis sisxlis  
mimoqcevis zogadi daxasiaTeba

sistemas, romelic sisxliT amaragebs kuWs, RviZls, pankre-
ass, nawlavebs da Tirkmels (Tumca am ukanasknels ara aqvs saWm-
lis monelebis funqcia) Sinagani organoebis sisxlis mimoqcevis 
sistemas uwodeben. mosvenebis mdgomareobaSi Sinagani organoe-
bis sisxlZarRvebSi gamavali sisxli gulis debitis 20-25%-mde 
Seadgens.

Tavdapirvelad Sinagani organoebis arteriebis totebi ama-
ragebs saWmlis momnelebeli milis, Tirkmlis da pankreasis 
kapilarul qsels, Semdeg sisxli am ubnis venebidan gadadis 
RviZlis portalur (karis) venaSi, romelic sisxlis debitis 
daaxloebiT 70%-s RiZlisaken gadaqaCavs. portaluri sisxli 
RviZlidan gaedineba RviZlis venebiT da Caedineba Rru venaSi.

rac Seexeba sakuTriv RviZlis sisxlis mimoqcevas, is sisx-
liT maragdeba RviZlis arteriiT, romelsac RviZlSi Semoaqvs 
Jangbadis umetesi nawili, anu romelic RviZls praqtikulad 
amaragebs JangbadiT. portaluri sisxlis mimoqcevis principul 
Taviseburebas warmoadgens nawlavSi arsebuli, ukve moneleb-
uli produqtis Cqari gadatana nawlavidan RviZlSi, sadac is 
utilizacias ganicdis.

nawlavebs amaragebs zeda da qveda mezentaraluri arter-
iebi. arteriebis viwro totebi qmnis sisxlZarRvTa bades lor-
wovani Sris qveS da aRwevs gaswvriv da rgolur gluv kunTe-
bamde. 

III.8. kuW-nawlavis traqtis funqciebi da maTi 
Taviseburebani

saWmlis momnelebeli arxi da monelebaSi monawile jirkv-

lebi erTobliobaSi warmoadgens saWmlis momnelebel traqts. 

misi moqmedebis saboloo Sedegia sakveb nivTierebaTa hidro-
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lizi monomerebad (aminomJavebi, monosaqaridebi, monoglicer-

inebi da cximis mJavebi) da maTi transporti saWmlis momnele-

beli arxidan organizmis Sinagan areSi. aRniSnuli procesebis 

(monelebisa da Sewovis) realizacia xdeba kuW-nawlavis traqtis 

funqciebiT, romlebSic ganarCeven kuW-nawlavis traqtis sekre-

ciul da motorul funqcias.

sekreciuli funqcia mdgomareobs kuW-nawlavis traqtis 

jirkvlebis ujredebis mier momnelebeli wvenebis: newyvis, 

kuWis wvenis, kuWqveSa jirkvlis da nawlavis wvenis, naRvlis 

gamomuSavebaSi. sekreciuli ujredebis mier momnelebeli fer-

mentebis gamoyofaSi da maT mier cilebis, cximebis, naxSir-

wylebis, nukleinis mJavebis hidrolizur gaxleCaSi. sakveb 

niTierebaTa hidrolizi iwyeba da mimdinareobs momnelebeli 

arxis sanaTurSi da bolovdeba nawlavis ujredebis membranaze, 

sadac monelebis procesi Sewovis procesSi gadadis.

motoruli (mamoZravebeli) funqcia uzrunvelyofs sakvebis 

meqanikur damuSavebas, kuW-nawlavis traqtis SigTavsis morev-

as da hidrolizur fermentebTan Serevas. SigTavsis (qimusis) 

gadaadgilebas momnelebeli arxis mTel sigrZeze da eqskre-

mentebis gareT gamoyofas. rusma fiziologma iv. pavlovma 

funqciaTa diferencireba moaxdina da SemogvTavaza kuW-naw-

lavis traqtis Semdegi funqciebi: mamoZravebeli (motoruli), 

sekreciuli (garegani sekrecia), inkreciuli (Sinagani sekrecia), 

eqskreciuli, Sewovis, da nawlavis baqteriuli floriT ganxor-

cielebuli monelebis procesebi. motoruli funqcia xorciel-

deba saWmlis momnelebeli aparatis kunTebiT da gamoixateba 

ReWviT, ylpviT, ulufis gadaadgilebiT momnelebeli arxis 

mTel sigrZeze da gadaumuSavebeli narCenebis organizmidan 

gandevniT. 

inkreciuli funqcia dakavSirebulia momnelebel traqtSi 

im hormonebis warmoqmnasTan, romlebic specifikurad zemoq-

medebs monelebis procesze. 

eqskreciuli funqcia mdgomareobs momnelebeli jirkvlebis 

mier momnelebel milSi cvlis produqtebis (Sardovana, amiaki, 
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naRvlis pigmentebi), wylis, mZime metalebis marilebis, wamlebis 

gamoyofaSi saimisod, rom es produqtebi SemdgomSi organizmi-

dan ganidevnos. 

Sewovis funqcias kuWisa da nawlavebis lorwovani garsi uz-

runvelyofs. traqtis sxvadasxva ganyofilebaSi mravlad aris 

warmodgenili baqteriuli flora, romelic arsebiT zemoqmede-

bas axdens saWmlis monelebaze.

III.8.1. kuW-nawlavis traqtis sekreciuli funqciis 
Taviseburebani

kuW-nawlavis traqtis sekreciuli funqcia xorcieldeba 

saWmlis momnelebeli jirkvlebiT. ganarCeven miliseburi da 

acinuri (laT.acinus _ anwlis kenkra; yurZeni) tipis jirkvlebs. 

miliseburia kuWis da nawlavebis jirkvlebi. acinuri jirkvlebi 

Sedgeba sadinaris irgliv Tavmoyrili ujredebisagan, romle-

bic am sadinarSi sekrets gamoyofen. aseTia sanerwyve jirkvali, 

RviZli, kuWqveSa jirkvali.

gamoyofili sekretis bunebis mixedviT saWmlis momnelebel 

jirkvalTa ujredebSi ganasxvaveben cilis, mukoidis da miner-

alebis gamomyof ujredebs. sxvadasxva sekretis Semadgenloba-

Si Sedis fermentebi, romlebic sakveb nivTierebaTa hidrolizs 

axdens. esenia: qlorwyalbadmJava (igive _ marilmJava) da bikar-

bonati, romlebic kuW-nawlavis traqtSi hidrolizisTvis op-

timalur PH-s qmnis; naRvlis marilebi, romlebic mniSvnelo-

van rols asrulebs cximebis monelebasa da SewovaSi da aseve, 

mukoiduri nivTierebebi, romlebic kuWis lorwos safuZvels 

warmoadgens. 

sekretis sinTezi da gamoyofa xdeba sekreciuli ciklis 

dros. sekreciul cikls uwodeben garkveuli TanmimdevrobiT 

periodulad ganmeorebad procesebs, romlebic uzrunvelyofs 

sisxlZarRvebidan wylis, araorganuli da dabalmolekuluri 

organuli naerTebis gadasvlas ujredSi, sekretebis sinTezs 

da maT gatanas ujredidan. magaliTisTvis movitanoT cilis 
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masinTezirebeli ujredebis sekreciuli cikli. ujredSi baza-

luri membranidan aRwevs sawyisi nivTierebebi, romlebisganac 

granularuli endoplazmuri badis ribosomebSi sinTezdeba 

pirveladi sekreti, romlis momwifeba goljis kompleqsSi 

xdeba. sekreti grovdeba makondensirebel vakuolebSi, rom-

lebic Semdgom zimogenis granulebad gardaiqmneba. zimogenis 

granulebi lipoproteinuli garsiT garSemortymuli araaq-

tiuri fermentebia (profermentebia). granulebis dagrovebis 

Semdeg iwyeba Semdgomi _ degranulaciis anu ujredidan gran-

ulebis gasvlis faza.  ujredidan gasvla ekzocitozis gziT 

xdeba. granula uaxlovdeba ujredis apikalur nawils, gran-

ulas garsi erwymis membranas, am adgilze viTardeba patara 

xvreli, saidanac granula gamodis gareT. sekretis gadaadg-

ilebas ujredis apikaluri nawilisaken ganapirobebs sekreci-

uli ujredis agzneba, romelsac Tan sdevs sekreciuli po-

tencialis warmoSoba. aRsaniSnavia, rom sekreciuli ujredis 

bazaluri da apikaluri membrana ar aris erTnairad polari-

zebuli. maT Soris potencialTa sxvaoba 2-3 mv-ia. es sxvaoba 

warmoqmnis eleqtrul vels 20-30 v/sm. sekreciuli ujredebis 

umetesobis agznebas Tan axlavs maTi membranis depolarizacia 

(am mxriv gamonaklisia sanerwyve jirkvlebis ujredebi, rom-

lebSic agznebis dasawyisSi warmoSobili depolarizacia Za-

lian xanmoklea da maTSi sekreciuli ujredis agzneba ara 

depolarizaciiT,aramed hiperpolarizaciiT mimdinareobs). 

sekreciuli ujredis agzneba iwvevs sekreciuli potencia-

lis warmoSobas, rac zrdis ujredis membranebs Soris imTa-

viTve arsebul polarizaciul sxvaobas. es iwvevs sekreciuli 

produqtis gadaadgilebas ujredis apikaluri nawilisaken. aR-

saniSnavia, rom sekreciuli ujredis membranuli potenciali 

gradaciulia da xasiaTdeba cvlilebis dabali siCqariT.

sekreciuli ciklis fazaTa Tanafardobis mixedviT gan-

arCeven uwyvet da wyvetil sekrecias. uwyveti sekrecia axa-

siaTebs saylapavis da kuWis epiTeliums, RviZlis sekreciul 

ujredebs. xolo kuWqveSa da msxvili sanerwyve jirkvlebi-
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saTvis damaxasiaTebelia wyvetili tipis sekrecia. aRsaniSna-

via, rom momnelebeli jirkvlebis sekrecias axasiaTebs sakvebi 

racionisadmi adaptacia. es ukanaskneli gamoixateba TiToeu-

li ujredis mier sekretis gamoyofis intensiurobisa da mo-

cemuli jirkvlis Semadgeneli ujredebidan erTdroulad 

funqcionirebadi ujredebis raodenobis SemcirebaSi, aseve,  

sekretis SedgenilobaSi Semavali sxvadasxva hidrolizuri 

fermentis Tanafardobis cvlilebaSi.

III.8.2. kuW-nawlavis traqtis motoruli funqciis 
Taviseburebani

kuW-nawlavis traqtis motoruli funqciis ganxorciele-

bas safuZvlad udevs gluvkunTovani ujredebis SekumSva. gam-

onakliss warmoadgens saWmlis momnelebeli sistemis mxolod 

sawyisi (piris Rru, xaxa, saylapavis zeda nawili) da saboloo 

(ukana gasasvlelis gareTa sfinqteri) ganyofileba. kuW-nawlav-

is motorika gavlenas axdens saWmlis monelebis procesis yvela 

etapze. is uzrunvelyofs sakvebis meqanikur damuSavebas, mis 

Serevas fermentebTan, qimusis gadaadgilebas oralur-analuri 

mimarTulebiT, nawlavis SigniT qimusis moZraobas rogorc wri-

uli, aseve gaswvrivi mimarTulebiT da eqskretebis gareT gamo-

yofas.

qimusis gadaadgileba oralur-analuri mimarTulebiT xor-

cieldeba propulsuri peristaltikuri moZraobiT, romelic 

rgoluri kunTovani Sris SekumSvisas warmoiSoba da momnele-

beli traqtis gaswvriv talRis msgavsad vrceldeba (nax.21). Se-
kumSvis aseT talRas, Cveulebriv, win uswrebs modunebis talRa.

rac Seexeba sakvebi masis morevas, maT Serevas momnelebel 

wvenebTan, am process uzrunvelyofs arapropulsuri peristal-

tika (romelic mcire manZilze vrceldeba), riTmuli segmenta-

cia da qanqariseburi moZaoba. arapropulsuri peristaltikis 

dros SekumSvis talRas win uswrebs modunebis talRa, rogorc 

es propulsuri peristaltikis SemTxvevaSi xdeba.
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ნახ.21. კუჭ-ნაწლავის ტრაქტის მოძრაობითი აქტიურობის ტიპები 

პერისტალტიკა

რითმული სეგმანტაცია

ქანქარისებური მოძრაობა

ტონური შეკუმშვა

riTmuli segmentacia warmoadgens mezobeli ubnebis rgol-

uri kunTebis SekumSvas, romelic rig-rigobiT xdeba xan erT, 

xan meore ubanze. rgoluri kunTebis aseTi SekumSvis Sedegad 

nawlavi iyofa mcire segmentebad. garkveuli drois Semdeg es 

SekumSuli rgoluri kunTebi dundeba da axla nawlavis sxva 

ubanSi iwyeba rgoluri kunTebis riTmuli SekumSva, rac naw-

lavis am _ axali ubnis riTmul segmentacias iwvevs. riTmuli 

segmentacia ganapirobebs sakvebi masebis dayofas calkeul seg-

mentebad, rac maT erTmaneTSi Serevasa da maTSi momnelebeli 

wvenebis Serevas uzrunvelyofs. 
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qanqariseburi moZraobebi gamowveulia nawlavis gansaz-

Rvruli sigrZis monakveTze gaswvrivi kunTebis SekumSviT, rac 

uzrunvelyofs nawlavis lorwovani garsis ganuwyvetel Sexe-

bas qimusis sxvadasxva ubanTan. qanqariseburi moZraoba iwvevs 

nawlavis lorwovani garsis gadaadgilebas nawlavis SigTavsis 

mimarT.

tonuri SekumSva damaxasiaTTebelia sfinqterebisaTvis. kuW-

nawlavis sfinqterebis xangrZlivi tonuri SekumSva momnelebe-

li sistemis calkeuli ganyofilebis erTmaneTisgan funqciur 

gamijnvas axdens da ewinaaRmdegeba sakvebis gadaadgilebas, maT 

Soris, ukumimarTulebiTac.

sakvebis Sereva momnelebel wvenebTan da misi gadaadgileba 

momnelebel traqtSi SesaZlebelia auerbaxis da meisneris ner-

vuli wnulebis funqciebis meSveobiT da amisTvis simpaTikuri 

da parasimpaTikuri inervacia saWiro ar aris. nawlavis moto-

rikaze pasuxs agebs auerbaxis nervuli wnuli. meisneris nervu-

li wnuli ki, rogorc motorikaze, aseve sekreciuli funqciis 

ganxorcielebaze agebs pasuxs.

III.9. saWmlis gadamamuSavebeli qimiuri   
procesebis zogadi daxasiaTeba

saWmlis monelebaSi wamyvani adgili qimiur procesebs uWi-

ravs. qimiuri procesebi uzrunvelyofs miRebuli sakvebis hi-

drolizur gaxleCas. sakvebis hidrolizi saWmlis momnelebeli 

wvenebiT xdeba. saWmlis momnelebeli wvenebis komponentebi war-

moiqmneba saWmlis momnelebeli jirkvlebis sekreciuli ujre-

debis mier. pirvelad gamomuSavdeba pirveladi sekreti anu 

eleqtrolitis xsnari, romelic Seicavs fermentebs da sxva 

nivTierebebs. sadinarebSi gavlisas pirveladi sekreti, gansa-

kuTrebiT misi eleqtrolituri Sedgeniloba, mniSvnelovan cv-

lilebas ganicdis. saWmlis momnelebeli jirkvlebis mainervire-

beli parasimpaTikuri da simpaTikuri sistemis hormonebi, aseve 
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kuW-nawlavis traqtis hormonebi gavlenas axdens momnelebeli 

wvenebis Sedgenilobasa da raodenobaze, ris gamoc, wvenis moq-

medebis adgilidan gamomdinare, misi Sedgeniloba da raodenoba 

mniSvnelovnad gansxvavebulia. yvela momnelebeli jirkvali er-

Tad gamoimuSavebs daaxloebiT 6-8 litr sekrets dRe-RameSi. am 

sekretis didi nawili ukanve Seiwoveba nawlavSi.

kuW-nawlavis traqtSi sakvebis qimiuri gardaqmna mimdin-

areobs fermentebis sami ZiriTadi sistemis meSveobiT. esenia: 

proteolizuri fermentebi, romlebic cilebs Slis, amilo-

lizuri fermentebi-naxSirwylebis damSlelni da lipolizuri 

fermentebi, romlebic cximebis daSlas axdens.
fermentebi cilovani bunebis nivTierebebia, romlebic Se-

dis saWmlis momnelebeli garegani sekreciis jirkvlebis mier 
gamomuSavebul wvenebSi. poteolizuri fermentebi-proteaze-
bi xleCs cilebs da maRalmolekulur cilovan struqturebs. 
proteazebs ganekuTvneba pepsini, tripsini da katepsini, rom-
lebic erTmaneTisgan garemos reaqciis optimumiT gansxvavde-
ba. pepsinisaTvis optimaluria garemos mJave reaqcia PH 1,5-2,0; 
katepsinebisaTvis optimumia PH 4,0-7,0; tripsinisaTvis ki PH 
8,0-10,0. imis mixedviT, Tu ra sirTulis substratze zemoq-
medeben, hidrolizur fermentebSi ganasxvaveben polipeptida-
zebs, romlebic polipeptidebs anu maRalmolekulur cilovan 
struqturebs xleCs da dipeptidazebs, romlebic cilebis hi-
drolizis Sualedur produqtebs aminomJavebamde Slis.

amilolizur fermentebs Seicavs sanerwyve jirkvlebis, naw-
lavis lorwovani garsis jirkvlebis sekreti da kuWqveSa ji-
rkvlis wveni. amilolizuri fermentebis aqtiurobisaTvis op-
timums tute reaqcia warmoadgens. naxSirwylebis hidrolizi 
kuWSi ar xdeba, radganac aq sakmaod mZafri mJave area. amilo-
lizur fermentebs ekuTvnis _ glukozidaza, galaqtozidaza 
(gamomuSavdeba nawlavis jirkvlebSi, optimaluri reaqcia PH 
5,4-6,0), da amilaza _ nerwyvisa da kuWqveSa jirkvlis wvenis 
fermenti, optimumiT PH 6,8.

lipolizuri fermentebi sakvebis neitralur cximebs xleCs 

glicerinad da cximis mJavebad. lipolizuri fermentebia ku-
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Wis wvenis lipaza, kuWqveSa jirkvlis lipaza da nawlavis wvenis 

lipaza. amasTan, kuWqveSa jirkvlis wvenis lipazas lipolizuri 

aqtiuroba daaxloebiT 1000-jer aRemateba kuWis lipazisas.

yoveli fermenti moqmedebs misi moqmedebisaTvis optimalur 

garemoSi. magaliTad, naxSirwylebi daSlas iwyebs piris RruSi 

nerwyvis maltazis zemoqmedebiT, Semdeg kuWSi, iq arsebuli 

mJave aris gamo, wydeba misi moqmedeba. xolo Tormetgoja naw-

lavSi, kuWqveSa jirkvlis wvenis amilazas zemoqmedebiT, kvlav 

grZeldeba daSla da sabolood, nawlavis wvenis amilolizuri 

fermentebis zemoqmedebiT sruldeba.

cximebis hidrolizi iwyeba kuWSi, kuWis wvenis lipazas moq-

medebiT. es procesi gansakuTrebiT intensiuri xdeba Tormet-

goja nawlavSi, kuWqveSa jirkvlis wvenis lipazas moqmedebiT da 

mliv nawlavSi, nawlavis lipazas gavleniT.

cilis pirveladi hidrolizi iwyeba kuWSi. aq proteoli-

zuri fermenti pepsinis zemoqmedebiT cila ixliCeba maRal-

molekulur peptonebad da albumozebad. Semdgom es produqte-

bi Tormetgoja nawlavSi kuWqveSa jirkvlis wvenis trifsiniT 

iSleba. sabolood, wvril nawlavSi, peptidazebis moqmedebiT, 

cilovani SenaerTebis hidrolizi sruldeba.

III.10. saWmlis moneleba saWmlis  
momnelebel milSi 

III.10.1. saWmlis moneleba piris RruSi

piris Rru warmoadgens Sesasvlels kuW-nawlavis traqtSi. 

piris Rrudan sakvebi  nivTiereba, kuW-nawlavis traqtis gav-

liT, xvdeba sisxlSi. tuCebis, loyis, enis lorwovan garsSi 

moTavsebulia uamravi mgrZnobiare nervuli daboloeba, ro-

melic warmodgenilia taqtiluri, temperaturuli, tkivilis, 

gemovnebis, da osmoreceptorebiT. piris Rrus, Tavisi recep-

toruli aparatis saSualebiT farTo aferentuli da eferen-
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tuli kavSiri aqvs centralur nervul sisitemasTan (cns). piris 

RruSi xdeba erTgvari Semowmeba im nivTierebisa, rac masSi mox-

vdeba. aq moxvedrili uarsayofi nivTiereba an gauvnebelyofas 

ganicdis an ganidevneba misgan. piris RruSi xdeba sakvebis miRe-

ba, meqanikuri damuSaveba _ momzadeba qimiuri gardaqmnisTvis 

da Semdgomi gadaadgilebisTvis momnelebel milSi. 

piris RruSi saWmlis moneleba warmodgenilia Semdegi pro-

cesebiT: Sewova (axalSobilebsa da adreuli asakis bavSveb-

Si), ReWva, nerwyvis gamoyofa, rasac mohyveba ylapva. saWmlis 

moneleba iwyeba sakvebis miRebiT, rac kuW-nawlavis traqtis funq-

cionirebis gamSveb meqanizms warmoadgens.

Sewova refleqsuri aqtia, romelic uzrunvelyofs rZis ga-

dasvlas dedis sarZeve jirkvlebidan bavSvis piris RruSi. Sem-

wovi moZraobebis regulaciis centri mdebareobs mogrZo tvin-

Si (kvebis centris nawilia).

III.10.1.1.  saWmlis meqanikuri damuSaveba piris RruSi

piris RruSi sakvebis meqanikuri damuSaveba xdeba ReWvis sa-

SualebiT. ReWva uneblie refleqsuri aqtia, romlis gansaxor-

cieleblad aucilebelia zeda da qveda ybis (kbilebis), saReWi 

kunTebis, enis, loyebis, sasis mkacrad koordinirebuli moq-

medeba. ReWvis dros sakvebi enisa da loyebis meSveobiT ram-

denjerme gadaadgildeba kbilebs Soris arsebul sivrceSi,  

ixliCeba da isriseba. gaxleCili da danawevrebuli sakvebi niv-

Tiereba Seereva nerwyvs da xdeba lukmis formireba. ReWvisas 

sakveb nivTierebaze datanebuli Zalis sidide Seadgens 15-30 H. 

saReWi kunTebis maqsimaluri daZabvisas es sidide 600 H aRwevs, 

rac savsebiT sakmarisia saimisod, rom gaxleCiliqnes yvelaze 

sqeli celulozuri da SemaerTebelqsovilovani garsi. gaxle-

Cisas sakvebis nawilakebis nerwyviT dasveleba zemoqmedebs ge-

movnebis receptorebze da iqmneba gemos SegrZneba (nivTierebis 

gemo,piris RruSi, svel mdgomareobaSi SeigrZnoba). lukmis 

formirebis dro damokidebulia sakvebis xasiaTze, sanerwyve 

jirkvlebis funqciur mdgomareobaze, aseve kbilebis mdgo-
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mareobazec. mozrdil adamians lukma warmoeqmneba saSualod 30 
wamis ganmavlobaSi.

ReWvis aqtis refleqsuri centri mdebareobs mogrZo tvin-

Si, kompleqsuri kvebis centris SemadgenlobaSi. ReWva mZlavri 

stimulatoria nerwyvisa da sxva momnelebeli wvenebis sekre-

ciisa.

III.10.1.2. saWmlis qimiuri gadamuSaveba piris RruSi 

nerwyvi da misi zemoqmedeba sakveb nivTierebebze. nerwyvi 

pirveli saWmlis momnelebeli wvenia. is sami wyvili msxvili 

sanerwyve jirkvlis (yba-yura, ybisqveSa, enisqveSa) da piris 

Rrus lorwovan garsSi mimofantuli mravalricxovani mcire 

jirkvlis Sereuli sekretia. mcire da enisqveSa jirkvlebi ganu-

wyvetliv gamoimuSavebs sekrets, romelic piris Rrus sisveles 

uzrunvelyofs. yba-yura da ybisqveSa jirkvlebi ki, nerwyvis 

sekrecias mxolod maTi stimulaciisas axdens. dRe-RameSi ada-

mians gamoumuSavdeba 0,5-2,0 l nerwyvi. newyvi Seicavs hidro-

lizur ferment alfa-amilazas, mukopolisaqaridebs, gliko-

proteinebs, sruliad urTierTgasxvavebuli warmoSobis mqone 

cilebs, A-imunoglobulinebs, plazmis cilebis unmiSvnelo ra-

odenobas da a. S. aseve, lorwovan nivTierebas _ mucins; eleq-

trolitebs: natriumi, kaliumi, kalciumi, iodi, qlori, ftori, 

naxSirmJavasa da fosformJavas naSTebs (HCO3
-, H2PO4

-). nerwyvi 

mcire raodenobiT Seicavs fermentebs: lizocimi, katefsini, ka-

likreini.

nerwyvis ZiriTad ferments amilaza (ptialini) da maltaza 

warmoadgens. es orive fermenti moqmedebs mxolod tute areSi. 

amilaza xleCs polisaqarid saxamebels disaqarid maltozamde. 

maltaza zemoqmedebs maltozaze da saqarozaze da xleCs maT 

glukozamde. alfa-amilaza xleCs glikogenisa da amilopeq-

tinis molekulebis glikozidur kavSirebs da warmoqmnis de-

qstrinebs. amilazas moqmedebis dro piris RruSi xanmoklea, 

radgan aq sakvebi mcire droiT yovndeba.
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nerwyvis reaqcia meryeobs susti mJavidan sust tutem-
de (yba-yura jirkvlis sekretis PH-5,8; qveda ybisqveSasi ki _ 
6,4). nerwyvis PH da masSi eleqtrolitebis Semcveloba mniS-
vnelovnad meryeobs nerwyvis gamomuSavebis siCqaris mixedviT. 
Tu nerwyvi mcire raodenobiT gamoiyofa, maSin mas susti mJava 
reaqcia aqvs. Tuki nerwyvi didi raodenobiT gamoiyofa, maSin 
misi reqcia susti tutea (PH 5,8-7,8). rac Seexeba ionebis kon-
centracias, is matulobs nerwyvis sekreciis siCqaris gadidebi-
sas, magram newyvis osmosuri wneva yovelTvis ufro dabalia, 
vidre sisxlis plazmis osmosuri wneva. es gamowveulia saner-
wyve jirkvlebis sadinarebSi mimdinare aqtiuri sekrecia-re-
absorbciis procesebiT. nerwyvis gamoyofis moculoba Zilis 
dros ufro mcirea, vidre sifxizlisas. sakvebis miRebisas ner-
wyvis gamoyofa izrdeba pirobiTi da upirobo refleqsebis 
moqmedebiT. nerwyvis gamoyofa Zlierdeba sakvebis danaxvisas, 
sunis SegrZnebisas da sakvebze fiqris dros. upirobo refleq-
si warmoiSoba ynosvis, gemovnebis da taqtiluri receptorebis 
agznebiT. sakveb nivTierebaTa nerwyvSi Serevisas, ganicdis ra 
fermentul zemoqmedebas da dasvelebas, sakvebi iwvevs gemos 
SegrZnebas. ReWvis Sedegad daqucmacebuli sakvebis calkeuli 
nawilakebis erTmaneTTan SewebebiT mucini xels uwyobs lukmis 
formirebas. misive meSveobiT lukma xdeba sriala da ylapvis 
dros advilad gadaadgildeba saylapavSi.

piris RruSi sakvebi rCeba 15-30 wamis ganmavlobaSi, amitom 
piris RruSi ver eswreba saxameblis sruli daSla. aRsaniSnavia, 
rom nerwyvis fermentebis moqmedeba erTxans grZeldeba kuWSic, 
sadac sakmaod mZafri mJave area. es SesaZlebeli xdeba imitom, 
rom kuWSi moxvedrili sakvebi uceb rodi iJRinTeba kuWis mJave 
wveniT, aramed TandaTanobiT da amas 20-30 wuTamde dro sWird-
eba. am drois ganmavlobaSi lukmis SigniTa fenebSi jer kidev 
tute area da grZeldeba nerwyvis fermentebis moqmedeba da nax-
Sirwylebis gaxleCa.

nerwyvis funqciebi ganpirobebulia misi SedgenilobiT. ner-
wyvSi arsebuli wyali, garkveulwilad, asvelebs sakvebs da xs-
nis mis zogierT komponents; gemos SegrZnebac mxolod maSin 
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aris SesaZlebeli, roca nivTiereba wyalSi gaxsnili saxiT ze-
moqmedebs gemovnebis receptorebze. nerwyvis gamoyofa iwvevs 
kuWis wvenis sekreciis stimulacias; nerwyvi aucilebelia ylap-
vis aqtis gansaxorcieleblad; nerwyvSi lizocimis arseboba mis 
baqtericidul Tvisebebs ganapirobebs da xels uSlis kariesis 
ganviTarebas; nerwyvi xasiaTdeba aseve, eqskreciuli funqciiT, 
rac imaSi mdgomareobs, rom nerwyvis SedgenilobaSi gamoiyo-
fa cvlis zogierTi produqti: Sardovana, Sardis mJava, wam-
lebi da rigi sxva nivTierebebisa, romlebic organizmSi aRwevs 
alkoholis da sxvadasxva marilebis saxiT; nerwyvis damcvelo-
biTi funqcia mdgomareobs piris RruSi moxvedril sxvadasxva 
sakvebad uvargis nivTierebaTa CamorecxvaSic; nerwyvi Seicavs 
aseve Tromboplastur nivTierebebs, romlebsac sisxlidenis Se-
kaveba SeuZlia.

sanerwyve jirkvlebSi sisxlis nakadis intensiuroba damoki
debulia maT sekreciul aqtiurobaze. Cveulebriv, sanerwyve 
jirkvlebis sisxliT momarageba, mosvenebul mdgomareobaSi, 
Seadgens 20-40 ml 100 gramze erT wamSi. es sidide jirkvlis aqti-
urobis gadidebis pirobebSi SesaZlebelia 5-jer gaizardos. Se-
sabamisi odenobiT izrdeba Jangbadis moxmareba jirkvlebis mier.

sakvebi produqtebis Sedgenilobis gavlena nerwyvis gamoyo-
faze. sanerwyve jirkvlebis sekreciis xarisxi, nerwyvis fer-
mentuli Sedgeniloba da raodenoba damokidebulia sakvebis 
Sedgenilobaze da bunebaze, sakvebi racionis Taviseburebaze. 
nerwyvis sekreciis done sakvebis fizikur-qimiuri TvisebebiT 
ganisazRvreba. Tu sakvebis SedgenilobaSi Sedis mcenareuli war-
moSobis produqtebi, maSin nerwyvSi matulobs im fermentebis 
raodenoba, romlebic naxSirwylebis gaxleCas axdens. Tu sakvebi 
cota raodenobiT Seicavs wyals, maSin gamoiyofa siTxis didi 
raodenobiT Semcveli nerwyvi. xolo Txevadi sakvebis miRebisas 
nerwyvSi wylis Semcveloba klebulobs. magaliTad, orcxobila 
meti raodenobiT nerwyvis gamoyofas iwvevs, vidre misi miReba 
wyalSi dasvenebul mdgomareobaSi. gansxvavebuli Sedgenilobis 
nerwyvi gamoiyofa piris RruSi sakvebad uvargisi nivTierebebis 
moxvedrisas. am dros gamoiyofa didi raodenobis Txevadi ner-
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wyvi, romelic Raribia organuli SenaerTebiT. igi azavebs piris 
RruSi moxvedril nivTierebas da amcirebs mis mavne zemoqmede-
bas an sulac, Camorecxavs mas loyis SigniTa zedapiridan.

nerwyvis gamoyofis regulacia. sanerwyve jirkvlebis sekre-
cias aRagznebs sakvebis miReba da sakvebTan dakavSirebuli pi-
robiTi da upirobo gamRizianeblebis kompleqsuri moqmedeba. 
nerwyvis gamoyofa warmoadgens piris Rrus receptorebis gaRiz-
ianebaze sapasuxo reaqcias. nerwyvi gamoiyofa kuWis recep-
torebis gaRizianebazec, aseve emociuri agznebis dros. 

aferentuli (centrisken mimavali) gzebi, romlebic piris 
Rrus akavSirebs nerwyvis gamoyofis centrTan, warmodgenil-
ia samwvera, saxis, ena-xaxis da cTomili nervis mgrZnobiare 
boWkoebiT. am nervebiT piris Rrus gemovnebis, taqtiluri, tem-
peraturuli da tkivilis receptorebidan impulsebi gadaecema 
cns-s. eferentuli gzebi warmodgenilia centridan sanerwyve 
jirkvlebisaken mimavali vegetaturi nervebis qolinerguli 
(parasimpaTikuri) da adrenerguli (simpaTikuri) boWkoebiT. 
parasimpaTikuri da simpaTikuri nervebi anervianebs TiToeul 
sanerwyve jirkvals. yba-yura jirkvlis parasimpaTikuri inerva-
cia xdeba ena-xaxis nervis SemadgenlobaSi gamavali sekreciuli 
boWkoebiT; ybisqveSa da enisqveSa jirkvlebis inervacia ki _ sax-
is nervis SedgenilobaSi gamavali parasimpaTikuri sekreciuli 
boWkoebiT xdeba. sanerwyve jirkvlebis simpaTikuri inervacia 
xdeba zurgis tvinis (gulmkerdis segmentis me-2_me-4 malas do-
neze) gverdiTi rqebis nervuli ujredebidan gamomavali simpa-
Tikuri nervuli boWkoebiT. orive (parasimpaTikuri da simpa-
Tikuri) tipis boWkoebis agzneba nerwyvis gamoyofas aZlierebs. 
amasTan, parasimpaTikuri boWkoebis gavleniT nerwyvis gamoyofa 
meti xarisxiT izrdeba, vidre simpaTikuri boWkoebis gavleniT.

parasimpaTikuri stimulacia (qolinerguli zemoqmedeba) 
iwvevs didi raodenobiT Txevadi nerwyvis gamoyofas. simpaTi-
kuri (adrenerguli) nervebis gaRizianeba iwvevs mcire raodeno-
bis, magram organuli nivTierebiT mdidari nerwyvis gamoyofas. 
aRsaniSnavia, rom simpaTikur stimulaciaze, adamianis SemTx-
vevaSi, pasuxobs mxolod qveda ybisqveSa nervebi.
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nerwyvis gamoyofis centri mdebareobs mogrZo tvinis reti-
kulur formaciaSi da warmodgenilia saxis da ena-xaxis nervebis 
birTvebiT. piris Rrus receptorebze novokainis xsnaris zemo-
qmedebis, aferentuli an eferentuli nervuli gzebis gadakve-
Tis an nerwyvis gamoyofis centris dangrevis SemTxvevaSi piris 
Rrus receptorebis gaRizianeba sakvebiT ar iwvevs nerwyvis 
gamoyofas. es faqti maCvenebelia imisa, rom sanerwyve jirkv-
lebis sekreciis meqanizmi refleqsuri xasiaTisaa.

nerwyvis gamoyofa xdeba upirobo da pirobiTi refleq-
sis principiT. nerwyvis upiroborefleqsuri sekrecia xdeba 
sakvebis moxvedrisas piris RruSi. sakvebi aRagznebs piris Rrus 
receptorebs. maTgan nervuli impulsebi aferentuli gzebiT 
midis nerwyvis gamoyofis centrTan. am centridan agzneba ef-
erentuli gzebiT midis sanerwyve jirkvlebamde da jirkvlebi 
iwyebs nerwyvis gamoyofas.

nerwyvis gamoyofa SeiZleba pirobiTrefleqsuri gziTac. 
sakvebis danaxva, suni da sakvebis momzadebasTan dakavSirebuli 
bgeriTi gamRizianeblebi, aseve sxva saxis gamRizianeblebi, rom-
lebic kvebis process axlavs Tan, nerwyvis gamoyofas iwvevs. 
sakvebis danaxvis da misi sunis Seynosvis dros aRigzneba mxed-
velobis da ynosvis receptorebi. maTSi wamoSobili nervuli 
impulsebi midis mxedvelobisa da ynosvis analizatoris tvinis 
ganyofilebaSi, Semdeg nerwyvis gamoyofis centris qerqul war-
momadgenlobaSi. iqidan agzneba midis nerwyvis gamoyofis bul-
barul centrTan da eferentuli gzebiT _ sanerwyve jirkvle-
bamde, romlebic iwyebs didi raodenobiT nerwyvis gamoyofas. 
pirobiTi refleqsis refleqsuri rkali, rogorc wesi, gaivlis 
didi tvinis qerqs.

adamians, cxovelisagan gansxvavebiT, nerwyvi SeiZleba piro-
biTrefleqsuradac gamoeyos sakvebis ara mxolod danaxvaze, 
sunze Tu sakvebis momzadebasTan dakavSirebul bgeriT gamRiz-
ianeblebze, aramed sakvebze saubrisa Tu sakvebis gaxsenebis 
dros. magram adamians (eqsperimentSi - cxovelsac) nerwyvi pi-
robiTrefleqsurad gamoeyofa mxolod madis arsebobis SemTx-
vevaSi.
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III.10.2. ylapva  

ylapva pirobiTrefleqsuri aqtia, romlis Sedegad lukma 
piris Rrudan, saylapavis gavliT, kuWSi xvdeba. saylapavSi luk-
mis gadaadgilebas kuWis mimarTulebiT ganapirobebs saylapavis 
kunTebis SekumSva lukmis zeviT mdebare nawilSi da modune-
ba im kunTebisa, romlebic lukmis qveviT mdebareobs. lukmis 
gadaadgilebas xels uwyobs  lukmis simZime da uaryofiTi wn-
evis arseboba gulmkerdis RruSi.

ylapvis refleqsi warmoiSoba maSin, roca lukma exeba sa-
sas, enis Zirs an xaxis ukana kedels. mogrZo tvinisken, ylap-
vis refleqsis centrisken, agzneba tardeba ena-xaxis nerviT, 
xolo amave centridan eferentuli impulsebi piris Rrus, xax-
is, xorxis da saylapavis kunTebTan midis enisqveSa, samwvera, 
ena-xaxis da cTomili nervebiT. aRniSnuli kunTebis koordini-
rebuli SekumSvis Sedegad lukma gadaitaneba saylapavis xaxis 
ganyofilebaSi, Semdeg sakuTriv saylapavSi. gadaadgilebisas 
lukma gverds uvlis sasunTq gzebs da ar xvdeba maTSi, vinaidan 
ylapvis fazaSi rbili sasa maRla iwevs da ketavs cxvir-xaxas. 
lukma ver xvdeba xorxSic, vinaidan am dros gadaketilia aseve, 
lukmis moZraoba win da zeviT anu xorxisken. ylapvis dros ena 
maRla iwevs, rac xels uSlis lukmis dabrunebas ukan-piris 
RruSi. amave dros ixsneba saylapavis zeda sfinqteri da luk-
ma xvdeba saylapavis kranialur nawilSi da saylapavidan kuWis 
mimarTulebiT iwyeba saylapavis rgoluri kunTebis SekumSvis 
talRis gavrceleba (e. w. pirveladi peristaltika (peristaltikos _ 
berZn. momWeri, garemomcveli).

ylapvis dros saylapavis sxvadasxva ganyofilebaSi xdeba wn-
evis cvlileba. saylapavSi wnevis momatebas win uswrebs saylapa-
vi milis zeda sfinqteris moduneba, ris Sedegadac  saylapavis 
zeda ganyofilebaSi, sadac wneva, mosvenebul mdgomareobaSi 8 
kpa Seadgens, ecema 0-mde. es xels uwyobs lukmis gadaadgilebas 
saylapav milSi. saylapavis zeda ganyofilebaSi lukmis gavlis 
Semdeg wneva TandaTan matulobs da normas ubrundeba. peri-
staltikuri talRis sigrZe saylapavSi 2-4 sm-ia, gavrcelebis 
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siCqare 2-4 sm/wm. am talRis gavrcelebis dros saylapavSi wneva 
matulobs da 8-16 kpa aRwevs. pirveladi peristaltikis talRa 
vrceldeba qveda sfinqteris mimarTulebiT. saylapavis qveda 
sfinqterTan talRis misvlamde cota xniT adre qveda sfin-
qteris ubanSi wneva ecema. Tu mosvenebul mdgomareobaSi aq 
wneva 2,5 kpa Seadgens, talRis mosvlamde sul cota xniT adre 
0-mde dadis. rac am sfinqteris gaxsnas da lukmis kuWSi gadas-
vlas iwvevs. ulufis kuWSi gadasvlis Semdeg saylapavis qveda 
sfinqteris ubanSi wneva Cqara ubrundeba sawyis dones.

ylapvis dawyebamde kuWSi Sesasvleli daketilia. kardi-
aluri sfinqteri refleqsurad iReba saylapavis qveda ganyo-
filebis meqanoreceptorebis gaRizianebisas. amas xels uwyobs 
aseve piris Rrusa da xaxis lorwovani garsis receptorebis 
gaRizianeba. saboloo jamSi, kardialuri sfinqteris gaxsnas 
erToblivad ganapirobebs xaxis kunTebis SekumSva, saylapavis 
peristaltika, lukmis simZimis Zala, diafragmis SekumSva Ca-
sunTqvisas. rac Seexeba kardialuri sfinqteris gaxsna-daxur-
vis regulacias, cTomili nervi aqveiTebs kardialuri sfin-
qteris tonuss da xels uwyobs mis gaxsnas; simpaTikuri nervebi 
sfinqteris tonuss aZlierebs da uzrunvelyofs mis daxurvas.

saylapavis peristaltikis meSveobiT sakvebi kuWSi xvdeba 
sxeulis iseT mdgomareobaSi gadasvlis SemTxvevaSic ki, roca 
kuWi ufro zeviT mdebareobs, vidre Tavi. ylapvis dros say-
lapavis moqmedeba cTomili nerviT regulirdeba. cTomili 
nervebis gadaWris Semdeg pirveladi peristaltika qreba, xolo 
maTi intaqturobisas peristaltikuri talRebi narCundeba 
TviT saylapavis gadaWris SemTxvevaSic ki.

ylapvis procesi Zalian xanmokle procesia. mkvrivi sakvebi 
saylapavs gaivlis 6-8 wamis ganmavlobaSi, Txevadi ki 2-3 wamSi. Tu 
lukma saylapavSi ver gadis da ikvexeba, an adgili aqvs kuWis Sig-
Tavsis ukumoZraobas (regurgitacia _ Regurgitus- laT. Re + gurgitus 
-  amoxeTqva, (amo)rwyva, Rebineba), maSin darRvevis ubanTan axlos 
kvlav warmoiqmneba SekumSvis talRa. es meoradi peristaltikaa. 
aRsaniSnavia, rom meoradi peristaltika absoluturad (garegani 
gamovlinebiTac da meqanizmiTac) identuria pirvelisa.
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III.10.3. saWmlis moneleba kuWSi 

III.10.3.1. kuWSi saWmlis monelebis  
zogadi Taviseburebani   

saylapavi milis gavliT sakvebi piris Rrudan kuWSi xvdeba. 
kuWSi moxvedrili sakvebi masSi ramdenime saaTis ganmavlobaSi 
imyofeba da mxolod TandaTanobiT gadadis nawlavebSi. kuWi 
sakvebis rezervuars warmoadgens. misi tevadoba, mozrdili 
adamianisTvis, 3 litramdea. kuWSi xdeba sakvebi nivTierebis 
qimiuri da meqanikuri cvlileba. kuWSi sakvebis meqanikur da-
muSavebas kuWis motoruli funqcia uzrunvelyofs, qimiur da-
muSavebas ki-kuWis wvenisa da nawilobriv, piris Rrudan sakvebs 
gadmoyolili nerwyvis fermentebi.

kuWis wvenis proteolizuri fermentebis meSveobiT kuWSi 
xdeba cilebis sawyisi hidrolizi polipeptidebis warmoqm-
namde. kuWSi hidrolizs ganicdis peptiduri kavSirebis 10%-
mde. kuWis proteolizuri fermentebi aqtiurobs mxolod mJave 
areSi, romelic marilmJavaTi (HCl) iqmneba. marilmJavaTi ga-
JRenTva cilebis daberva-gajirjvebas da denaturacias iwvevs, 
rac aadvilebs maT Semdgom gaxleCas fermentebiT. proteoli-
zuri fermentebis moqmedeba xdeba sakvebi masis im zedapirul 
fenebze, rolmebic kuWis kedels exeba. qimiuri da meqanikuri 
zemoqmedebis Sedegad kuWSi sakvebi masa fafis konsistencias 
iRebs da gardaiqmneba qimusad (berZn. chymos _ wveni). qimuss 
uwodeben kuWis wvenTan Sereul sakveb masas. kuWis kedelTan 
SexebaSi myofi sakvebi masebis gadamuSavebis Semdeg qimusis es 
nawili gadainacvlebs kuWis pilorul ganyofilebaSi, saidan-
ac, nawilobrivi neitralizaciis Semdeg, evakuacias ganicdis 
Tormetgoja nawlavSi.

sakvebi masebis Sereva kuWis wvenTan peristaltikuri Se-
kumSvebis meSveobiT xdeba. aseTi SekumSvebi iwyeba kuWis sxeulis 
zeda nawilSi mdebare mcire ubnidan (mas peismekersac uwode-
ben). iqidan wriuli peristaltikuri SekumSvebi vrceldeba ku-
Wis piloruli ganyofilebis mimarTulebiT, siCqariT 10-40 sm/
wm. SekumSvebs Soris intervali Seadgens 20 wm. am SekumSvebis 
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dros kuWis kedelTan mdebare sakvebi TandaTan gadaadgildeba 
analuri mimarTulebiT. kuWis SigTavsis kuWis wvenTan Sereva 
Cveulebriv neli procesia, amitom kuWSi Semosuli sakvebi ulu-
fis SigniTa fenebSi PH 5-ze naklebi xdeba kuWSi Semosvlidan 
mxolod 1-2 saaTis Semdeg. am xnis ganmavlobaSi, sakveb masebs 
piris Rrudan gadmoyolili nerwyvis amilaza kuWSic ganagr-
Zobs moqmedebas da xleCs naxSirwylebs. peristaltikuri tal-
Rebis umetesi nawili kuWis antralur nawilSi qreba. Tumca, am 
talRebis garkveuli nawili antraluri ubnisaken zrdadi am-
plitudiT vrceldeba da am ubnis Zalian Zlier peristaltikur 
SekumSvebs iwvevs. aseTi Zlieri SekumSvebis Sedegad SesaZlebe-
lia kuWis sarqveli daiketos. maSin qimusis nawili kuWis pilo-
ruli nawilidan kvlav ukanve gadaadgildeba, rac kuWis wvenTan 
qimusis ukeT Serevas uwyobs xels.

Cveulebriv, kuWidan Tormetgoja nawlvSi qimusis calkeu-
li ulufis gadasvla kuWis antraluri ubnis SekumSvis Sedegad 
xdeba. kuWis daclis siCqare damokidebulia sakvebis raodeno-
basa da Sedgenilobaze, misi nawilakebis zomaze, gadamuSavebis 
siCqaresa da xarisxze. cximiani sakvebi kuWidan evakuacias saWm-
lis miRebidan 4 (an meti) saaTis Semdeg ganicdis. cilebi cxime-
bze ufro Cqara tovebs kuWs, naxSirwylebi ki _ cilebze ufro 
Cqara. cudad daReWili sakvebi, Cveulebriv, ufro didxans rCe-
ba kuWSi, vidre Txevadi an fafiseburi.

kuWis moZraoba ukavSirdeba mis gavsebas da ganapirobebs 
sakvebis Serevas kuWis wvenTan da asveve, mis gadaadgilebas 
Tormetgoja nawlavisaken. Tumca, cariel kuWSic zogjer war-
moiSoba kuWis peristaltikisaTvis damaxasiaTebeli intervalis 
(20 wm) mqone SekumSvebi. aseTi SekumSvebi, Cveulebriv, SimSilis 
fonze warmoiSoba, ris gamoc maT „mSier SekumSvebs~ uwodeben.

kuWis kunTebis moZraobas axasiaTebs erTi Taviseburebac, rac 
maT plastikurobas ukavSirdeba da mdgomareobs imaSi, rom kuWSi 
sakvebis didi raodenobiT gadasvlis drosac ki _ masSi wneva 
umniSvnelod icvleba. es ZiriTadad kuWis gluvi kunTebis plas-
tikurobas, maTi gawelvis unars ukavSirdeba. sakvebis miRebisas 
xdeba kuWis damatebiTi modunebac cTomili nervis gavleniT, anu 
viTardeba e. w. „gavsebis~ moduneba, rac aseve xels uwyobs kuWis 
SigniT wnevis TiTqmis ucvlelad SenarCunebas.
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III.10.3.2. kuWis funqciebi 

kuWs axasiaTebs sekreciuli, motoruli, Sewovis, eqskrci-

uli, inkreciuli, baqtericiduli funqciebi. kuWis sekreciuli 

funqcia xorcieldeba mis lorwovan garsSi ganlagebuli jirkv-

lebiT. motorul funqcias kuWis kedlis muskulaturis SekumS-

va ganapirobebs. kuWis motorika uzrunvelyofs sakvebi masebis 

Serevas momnelebel wvenebTan da maT gadaadgilebas Tormet-

goja nawlavisaken. Sewovis funqcia kuWidan organizmSi wylis, 

mineraluri marilebis, spirtis, wamlebis, cilebis gaxleCis 

produqtebis Sewovas uzrunvelyofs. kuWis eqskreciuli fun-

qcia mdgomareobs kuWis wvenTan erTad cilebis, naxSirwylebis 

da wamlebis cvlis produqtebis, Sesabamisad: Sardovanas, rZem-

Javas, aseve, iodis, qininis, morfinis, natriumis salicilatis 

gamoyofaSi. kuWis inkreciuli funqcia dakavSirebulia kuWSi, 

saWmlis monelebis procesze specifikuri zemoqmedebis mqone 

hormonebis warmoSobasTan. baqtericidul funqcias kuWis wve-

nis marilmJava axorcilebs. is kuWis SigTavsis sterilizacias 

axdens. aRsaniSnavia aseve, rom kuWi axdens miRebuli sakvebis 

temperaturis regulacias da monawileobs organizmis Sinagani 

aris regulaciaSi. 

           

                a) kuWis sekreciuli funqcia

III.10.3.3. kuWis jirkvlebi da maTi sekretebi  

kuWis wveni warmoadgens kuWis jirkvlebis SemadgenlobaSi 

Semavali morfologiurad urTierTgansxvavebuli ujredebis 

sekrets. kuWis jirkvlebi moTavsebulia kuWis Ziris (laT. fun-
dus), sxeulis (laT. corpus) da gasasvlelelis (laT. pylorus) lor-

wovan garsSi. maTi sadinarebi mcire xvrelebis saxiT ixsneba 

kuWis danaoWebul lorwovan garsSi. kuWis Ziris da sxeulis 

midamoSi ganlagebuli jirkvlebi sami tipis ujredebisgan war-
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modgeba: Semomfeni, mTavari da damatebiTi. Semomfeni ujrede-

bi gamoyofs marilmJavas, mTavari ujredebi - proteolizuri 

fermentebis kompleqss, damatebiTi ki _ lorwos (mucins), es 

ukanaskneli  mukoiduri ujredebia. ZiriTadad mukoiduri 

ujredebiT aris warmodgenili kuWis antraluri ganyofilebis 

jirkvlebi. aq aris mTavari ujredebic, magram ar aris Semom-

feni ujredebi, amitom piloruli jirkvlebis wveni ar Seicavs 

marilmJavas. kuWis Ziris da sxeulis sekreciuli ujredebi gam-

oyofs mJave da tute sekrets, xolo antraluri ganyofilebis 

jirkvlebi mxolod tute sekrets.

kuWis wvenis dRe-Ramuri sekreciis moculoba mozrdil ada-

mianSi 2-3 litria. uzmoze kuWis wvenis reaqcia neitraluria 

an tute da ZiriTadad wyals, lorwosa da eleqtrolitebs Sei-

cavs. sakvebis miRebas Tan axlavs 600-1200 ml gamWvirvale wvenis 

sekrecia, romelsac Zlier mJave reaqcia aqvs (PH 0,8-1,5). am 

mJave reaqcias masSi marilmJavas (HCl) arseboba ganapirobebs. es 

wveni Seicavs aseve, organul nivTierebebs: pepsins, mucins (ku-

Wis lorwo), vitamin B12-is SewovisaTvis aucilebel e. w. „Sina-
gan faqtors~, lipazas, aseve kaTionebs: Na

+, K+, Mg++
, 
anionebs: 

HPO4
--, SO4

--. kuWis wvenis umniSvnelovanesi aqtiuri komponente-

bi gamoiyofa kuWis Ziris da sxeulis ujredebiT. es komponen-

tebia: pepsinogeni (mTavari ujredebis sekreti) da marilmJava 

(Semomfeni, igive parietaluri ujredebis sekreti). lorwo ki 

warmoadgens erTaderT ekzogenur sekrets kuWis kardialuri 

da piloruli ganyofilebisa.

III.10.3.4. kuWis wvenis Sedgeniloba da sakvebis  
daSla kuWSi

kuWis wveni warmoadgens ufero, gamWvirvale, mJave reaqciis 
mqone siTxes. mJave reaqcia ganpirobebulia masSi marilmJavas 
arsebobiT. sufTa kuWis wvenis PH udris 0,8-1,5, xolo kuWSi 
sakvebis arsebobisas misi PH 1,5-2,5 Seadgens. janmrTeli adami-
anis kuWis wvenis qimiuri Sedgeniloba da ZiriTadi maxasiaTe-
blebi mocemulia cxrilSi 13.
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cxrili  13

janmrTeli adamianis kuWis wvenis qimiuri Sedgeniloba da 
 ZiriTadi maxasiaTeblebi

dRe-Ramuri raodenoba 2 l
xvedriTi wili (1,006-1,009) . 103 kg/m 3

PH 1,5-2,0
saerTo mJavianoba 0,45-0,6 %
wyali 99,0-99,2 %
Tavisufali HCl 0,4-0,5 %
cila (saerTo azoti) 50-75 mg %
pepsini 100-187 pir. erT./ mg cila

kaliumi 79,2 mg %
natriumi 117,4 mg %

kuWis wvenis fermentuli sistema. kuWis wvenis Semadgenlo-
baSi Semavali organuli nivTierebebis ZiriTad nawils fer-
mentebi warmoadgens. kuWis wveni Seicavs fermentebs: cilis 
momnelebel proteazebs da cximebis momnelebel lipazas. ku-
Wis wvenis fermentul sistemaSi warmodgenilia aseve, fermen-
ti renini. proteazebs anu proteolizuri fermentebis jgufs 
ganekuTvneba sxvadasxva saxis pepsini (dReisaTvis cnobilia 
misi 12-mde nairsaxeoba). pepsini kuWis wvenis ZiriTadi prote-
olizuri fermentia. is axdens cilebis hidrolizs sxvadasxva 
sirTulis polipeptidebamde. kuWis pilorusis midamoSi mTa-
vari ujredebis mier gamoyofil gastriqsins da katepsins kaze-
inogeni uxsnad kazeinSi gadahyavT. kuWSi xdeba aseve cilovani 
komponentis Jelatinis daSla fermenti JelatinaziT.

lipazas gavleniT cximebi glicerinad da cximis mJavebad 
iSleba. aRsaniSnavia, rom mozrdil adamianSi kuWis lipazas 
saWmlis monelebisaTvis mcire mniSvneloba aqvs, radgan susti 
mahidrolizebeli efeqtiT xasiaTdeba da mxolod emulgirebul 
cximebze zemoqmedebs. ZuZumwovara bavSvebis kuWis lipaza ki, 
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Slis 25%-mde rZis cxims. amasTan, saWiroa aRvniSnoT, rom qalis 
rZis cximis daSla ZuZumwovara bavSvis kuWSi xdeba ara marto 
misi kuWis wvenis lipazas gavleniT, aramed, TviT dedis rZeSi 
Semavali cximis damSleli fermentebis gavleniTac. amdenad, 
kuWis wvenis lipazas met-naklebad mahidrolizebeli efeqti 
ZiriTadad rZis cximebze vlindeba.

kuWis wvenis fermenti renini (igive qimozini) rZis cilebze 
zemoqmedebs da kazeinis SexaWoebas iwvevs.

kuWis wveni ar Seicavs polisaqaridebis damSlel fermentebs, 
magram piris RruSi nerwyvis fermentebis gavleniT dawyebuli 
polisaqaridebis moneleba grZeldeba kuWSi. maTi moqmedebis xan-
rZlivoba da intensiuroba damokidebulia imaze, Tu ramdenad 
swrafad Seereva sakveb masebs kuWis wveni, romlis marilmJavac 
akavebs nerwyvis fermentebis moqmedebas. marilmJava Zalian nela 
aRwevs kuWSi Semosuli sakvebis SigniTa fenebSi. axladmiRebuli 
sakvebi ulufa TiTqos soliviT esoba kuWSi ufro adre gadasul 
sakveb masaSi. amis gamo, kuWSi axladgadasuli ulufis SigniTa 
fenebSi SesaZlebelia kidev ramdenime xans grZeldebodes nerwy-
viT gamowveuli polisaqaridebis daSla. adamianis nerwyvis ptia-
liniT saxameblis mniSvnelovani nawili swored kuWSi iSleba.

kuWis fermentebs Soris pirvelxarisxovani mniSvnelobiT 
gamoirCeva pepsini. am saxelwodebis qveS gaerTianebulia pro-
teolizuri fermentebis jgufi. am jgufis (dReisaTvis cnobi
li 12 warmomadgenlidan) erTi nawili warmoiqmneba kuWis Ziris 
(fundusis) jirkvlebis mTavar ujredebSi, meore nawili ki ku-
Wis Ziris da antraluri ganyofilebis (piloruli jirkvlebis) 
ubnebSi da Tormetgoja nawlavSi. pepsini cilebs Slis mxolod 
mJave areSi (roca PH 4-ze dabalia). pepsinis aRniSnuli ori 
jgufis aqtiurobis are gansxvavebulia da faqtiurad es gansx-
vaveba ganapirobebs maT gadanawilebas sxvadasxva jgufSi. ar-
sebobs PH-is ori done, romelTa drosac pepsinis esa Tu is 
jgufi maqsimalurad aqtiuria. pirveli jgufis pepsinebisTvis 
PH-is optimaluri mniSvneloba 1,5-sa da 2,4 Soris Zevs da PH-
is mniSvnelobaze 7,2 isini ixliCeba da maTi moqmedeba wydeba. 
meore jgufis pepsinebisTvis optimumi daaxloebiT 3,5-ia (PH 
3,4-3,9) da PH- is mniSvnelobaze 7,2 _ ar ixliCeba.
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pepsinebi gamoiyofa kristaluri saxiT. maTi warmoqmna xde-
ba araaqtiuri formiT _ pepsinogenis saxiT. kuWis jirkvlebis 
mTavar ujredebSi sinTezdeba pepsinis winamorbedi (misi ara-
aqtiuri forma-pepsinogeni), romelic aqtiur formaSi gada-
dis marilmJavas gavleniT. profermenti pepsinogeni sinTez-
deba mTavari ujredebis endoplazmuri badis ribosomebze da 
grovdeba zimogenis marcvlebis saxiT. saWiroebis SemTxvevaSi 
es granulebi gadaadgildeba ujredis zedapirisken (apikal-
uri nawilisaken) da gamoaTavisuflebs TavianT SigTavss. kuWSi 
moxvedrisas pepsinogens moswydeba mainhibirebeli cilovani 
kompleqsi (argininis Semcveli polipeptidi) molekuluri ma-
siT 3 200, ris gamoc pepsinogeni aqtiurdeba da pepsinSi gada-
dis. pepsinogenis gaaqtiureba xdeba marilmJvas zemoqmedebiT, 
Semdeg ki es procesi autokatalizurad mimdinareobs, anu pep-
sini TviTon aaqtiurebs Tavis proferments. pepsini cilebs 
Slis albumozebamde da peptonebamde da Tavis moqmedebas am-
JRavnebs mxolod da mxolod mJave areSi. kuWis wvenis gamoyo-
fisas pepsinogenis mcire raodenoba sisxlSi gadadis da Sem-
deg organizmidan SardTan erTad ganidevneba uropepsinogenis 
saxiT. am droisaTvis pepsinogenis Semcveloba sisxlSi 100 ng/
ml uaxlovdeba.

Tu pepsinis sekreciis gamomwvevi gamRizianeblis moqmedeba 
xangrZlivad grZeldeba, pepsinogenis maragi iwureba. amitom 
xdeba misi xelaxali sinTezi. meordeba sekreciuli cikli da 
axladwarmoqmnili pepsinogeni ujredSida buStukebiT membra-
nisaken gadaitaneba da gamoTavisufldeba. kuWSi moxvedrisas 
pepsinogeni, marilmJavas gavleniT, aqtiurdeba da gardaiqmneba 
pepsinad.

marilmJava. kuWis wvenis SedgenilobaSi Semaval erT-erT 
mniSvnelovan komponents marilmJava warmoadgens. is gansa-
kuTrebul rols TamaSobs saWmlis monelebaSi da uzrunvely-
ofs mTeli rigi procesebis mimdinareobas: pepsinis warmoqm-
nas pepsinogenidan; pepsinis proteolizuri moqmedebisaTvis 
optimaluri PH-is SenarCunebas; axdens cilebis denaturacias 
da afuebas, riTac xels uwyobs maT fermentul daSlas da am-
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JRavnebs baqtericidul efeqts; xels uwyobs rZis SexaWoebas 
(kazeinogenis kazeinad gardaqmnas).

marilmJavas gamomuSaveba xdeba kuWis Semomfeni ujredebis 
mier. misi sinTezisTvis saWiroa ferment karboanhidrazas aqti-
vacia, vinaidan HCl-is warmosaqmnelad kuWSi yoveli ioni H+-is 
gamoyofas Tan sdevs sisxlis plazmaSi erTi ioni HCO3

--is gaCe-
na, H+ -isa da HCO3

- -is warmoqmna ki - karboanhidrazas aucile-
beli monawileobiT xdeba. es procesi imaze migvaniSnebs, rom 
kuWSi marilmJavas didi raodenobiT sinTezisas sisxlSi HCO3-is 
raodenoba matulobs, ramac SeiZleba rogorc sisxlis, aseve 
Sardis reaqciis gadaxra (tutianobisken) gamoiwvios. ferment 
karboanhidrazas aqtiurobis daqveiTeba marilmJavas sekreciis 
Semcirebas iwvevs.

marilmJavas sekrecia damokidebulia aseve Semomfeni ujre-
debis JangbadiT momaragebaze. ori moli H+-is warmosaqmnelad 
saWiroa daaxloebiT erTi moli O2. amitom Semomfeni ujredebis 
JangbadiT an glukoziT arasakmarisad momaragebisas, aseve, dini-
trofenoliT mJangavi fosforilirebis daqveiTebisas, marilm-
Javas sekrecia SeiZleba Sewydes. eqsperimentebi gviCvenebs, rom 
kuWis wvenSi marilmJavas koncentracia mudam erTi da igivea, 
magram radgan kuWis Ziris jirkvlebis wveni Seereva sakvebsa da 
kuWis piloruli nawilis wvens, xdeba misi neitralizacia.

kuWis piloruli nawilis jirkvlebis mier gamoyofili wveni 
tute reaqciis mqone blanti, sqeli siTxea, romelic didi ra-
odenobiT Seicavs lorwos. am wvenis gamoyofa xdeba maSinac, 
roca kuWi carielia, magram cariel kuWSi misi gamoyofa mcire 
raodenobiT xdeba. kuWSi sakvebis moxvedrisas wvenis gamoyofa 
mniSvnelovnad matulobs. saWmlis monelebis mTeli peroidis 
ganmavlobaSi pilorusis jirkvalebis mier gamoiyofa daaxloe-
biT 200 ml wveni.

kuWis lorwo (mucini). kuWis lorwo warmoiqmneba kuWis 
jirkvlebis damatebiTi ujredebiTa da zedapiruli epiTeliu-
mis ujredebiT. mucini gamoiyofa preformirebuli buStukebi-

sagan apikaluri membranis ubanSi da lorwos fenas warmoqmnis. 

mucini warmodgenilia ZiriTadad glikoproteinebiT, romelTa 
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daaxloebiT 80% Sedgeba aminoSaqrebisa da heqsozebis maRali 

Semcvelobis mqone naxSirwylebisgan. mucinTan erTad damate-

biTi ujredebi gamoyofs bikarbonatebsac. varaudoben, rom mu-

kozur _ bikarbonatuli barieri mniSvnelovan rols TamaSobs 

kuWis lorwovan garsze marilmJavasa da pepsinis damazianebeli 

moqmedebis Tavidan asacileblad.

Sinagani faqtori. kuWis wvenis metad mniSvnelovan da orga-

nizmisTvis absoluturad aucilebel komponents warmoadgens 

e. w. `Sinagani faqtori”. es nivTiereba gamoiyofa Semomfeni 

ujredebiT da warmoadgens glikoproteins. Sinagani faqtori 

aucilebelia vitamin B12-is SewovisTvis, radgan mxolod Sinagani 

faqtoris arsebobis pirobebSi xdeba vitamin B12-is Sewova. es 

ukanaskneli nukleinis mJavebis metabolizmisa da meTilirebis 

procesebis warmmarTveli fermentebis aucilebeli komponentia 

da gansakuTrebuli mniSvneloba aqvs sisxlis warmoqmnis pro-

cesebisTvis. iwvevs ra, vitamin B12-is Sewovis darRvevas, Sina-

gani faqtoris ararseboba xdeba mizezi metad mZime daavadebis 

_ perniciozuli (laT. perniciosus _ sasikvdilo, avTvisebiani) 

anemiis ganviTarebisa. am daavadebis samkurnalod aucilebelia 

vitamin B12-is parenteraluri Seyvana.

III.10.3.5. sakvebi produqtebis Sedgenilobis gavlena 
kuWis sekreciaze

kuWis jirkvlebi saWmlis momnelebel wvens gamoyofs 
monelebis procesebis gareSec. adamians monelebis procesebis 
gareSec aqvs kuWis mJave wvenis mcire, TiTqmis ganuwyvete-
li sekrecia. Wamis Semdeg ki, kuWis wvenis sekrecia mkveTrad 
matulobs. sakvebis pirSi moxvedrisas an misi danaxvisas, misi 
sunis Seynosvisas, an kvebis procesTan Tu sakvebis momzade-
basTan dakavSirebuli gamRizianeblebis zemoqmedebisas kuWSi 
iwyeba wvenis gamoyofa. cxovelebze Catarebuli eqsperiment-
ebiT dadginda, rom sekreciuli procesis xangrZlivoba, kuWis 
wvenis raodenoba da xarisxi mkacr urTierTdamokidebuleba-
Sia sakvebis bunebasTan. sxvadasxva sakvebi nivTierebis miRebis 



180

Semdeg gamoyofili kuWis wveni gansxvavebulia, rogorc ra-
odenobiT, ise SedgenilobiT. iv. pavlovis laboratoriaSi 
dadgenil iqna, rom puri, romelic umTavresad naxSirwylebs 
Seicavs, mWle xorci, romelic umTavresad cilebs Seicavs da 
rZe, romelic Seicavs rogorc cilebs, aseve cximebs da naxSir-
wylebs,  iwvevs raodenobrivad da Tvisobrivad gansxvavebuli 
wvenis gamoyofas. amasTan, puris da xorcis miRebisas pirveli 
saaTis ganmavlobaSi kuWis wvenis raodenoba da xarisxi sakvebis 
qimiur bunebaze damokidebuli ar aris, xolo Semdgom saaTebSi 
kuWis wvenis sekreciis intensiuroba da xangrZlivoba ganisaz-
Rvreba sakvebis qimiuri bunebiT. yvelaze didi raodenobiT 
wveni gamoiyofa xorcis miRebis Semdeg, naklebi _ puris da 
rZis miRebisas. amasTan, xorcze wvenis gamoyofa grZeldeba 
7-saaTis ganmavlobaSi, purze _ 10 saaTis, rZeze _ 6 saaTis man-
Zilze. xorcis miRebisas wvenis maqsimaluri raodenoba gamoi-
yofa miRebidan me-2 saaTis bolosaTvis, puris SemTxvevaSi, misi 
miRebidan pirveli saaTis bolosken, xolo rZis SemTxvevaSi, 
miRebidan mesame saaTze. 

kuWis wvenis mJavianobac da momnelebeli unaric damokide-
bulia sakvebis bunebaze. kuWis wvenis yvelaze maRali mJavianoba 
SeiniSneba xorcis miRebis Semdeg, yvelaze dabali ki _ puris 
miRebis Semdeg. dadgenilia, rom maRali mJavianobis mqone kuWis 
wveni ukeTesad xleCs cxoveluri warmoSobis cilebs, xolo daba-
li mJavianobis mqone kuWis wveni _ mcenareul cilebs.

sxvadasxva sakvebis miRebaze gamoyofili kuWis wveni gan-
sxvavebulia fermentebis SemcvelobiTac. ase magaliTad, fer-
mentebis Semcveloba yvelaze metia puris miRebis Semdeg gamo-
yofil wvenSi.

sakvebis raodenobis gadidebisas diddeba gamoyofili wve-
nis raodenobac. amasTan, matulobs aseve wvenis gamoyofisa da 
kuWSi sakvebis yofnis xangrZlivobac. aRsaniSnavia, rom cximebi 
miRebidan ramdenime saaTis ganmavlobaSi Trgunavs kuWis jirkv-
lebis muSaobas, qveiTdeba momnelebeli Zala da mJavianoba. ram-
denime saaTis Semdeg ki sekreciis Sekaveba icvleba sekreciis 
agznebiT.
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III.10.3.6. kuWis sekreciis fazebi 

kuWis sekreciis periods sam fazad yofen: 1) rTulrefle-

qsuri (igive cefaluri (berZn. kephale _ Tavi), igive fsiqikuri) 

faza; 2) kuWis faza (igive humorul-qimiuri, igive neirohumor-

uli) da 3) nawlavis faza. kuWisa da nawlavis fazas zogi mecn-

ieri erT fazad aerTianebs da nervul-humorul fazas uwodebs. 

kuWis sekreciis rTulrefleqsuri faza xorcieldeba pi-

robiTi da upirobo refleqsebis bazaze. kuWis wvenis, is-

eve rogorc nerwyvis, pirobiTrefleqsuri gamoyofa xdeba 

sakvebis danaxviT, misi sunis SeynosviT, sakvebis momzadebas-

Tan dakavSirebuli bgeriTi gamRizianeblebis zemoqmedebiT. 

aseve, sakvebis molodiniTac. mxedvelobis, smenis, ynosvis re-

ceptorebis gaRizianebisas am receptorebSi warmoSobili ner-

vuli impulsebi miemarTeba Sesabamisi analizatorebis tvinis 

ganyofilebaSi (mogrZo tvini, limburi qerqi, hipoTalamusi), 

Semdeg kvebis centris qerqul warmomadgenlobaSi, xolo iqi-

dan - mogrZo tvinis kvebis centrSi da cTomili, muclis da 

diafragmis nervis sekreciuli totebiT kuWis jirkvlebamde. 

wvens, romelic am dros gamoiyofa, iv. pavlovma „madismieri~ 

(„apetituri~) uwoda. es wveni mcire raodenobiT gamoiyofa, ma-

gram mdidaria fermentebiT da Sesabamisad, monelebis didi un-

ariT xasiaTdeba.

sakvebis pirSi moxvedris momentidan iwyeba kuWis wvenis upi-

roborefleqsuri gamoyofa. piris Rrus receptorebidan ner-

vuli impulsebi samwvera, saxis da ena-xaxis nervebis boWkoebiT 

midis mogrZo tvinis kvebis centrSi. kvebis centridan agzneba 

eferentuli boWkoebiT aRwevs kuWis jirkvlebTan da aZlirebs 

maT sekreciul aqtiurobas.

eferentuli cTomili nervis gaRizianeba iwvevs kuWis ke-

delSi moTavsebuli cTomili nervis daboloebebidan acetilqo-

linis gamoTavisuflebas. acetilqolini uSualod aRagznebs 

kuWis mTavar da Semomfen ujredebs da aseve, kuWis antral-

uri ganyofilebis e. w. G-ujredebs, romlebic hormon gastrins 

(17-aminomJavisagan Semdgari polipeptidi _ heptadekapeptidi) 
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gamoyofs. gastrini, romelic marilmaJavas gamoyofis yvelaze 

mZlavri aRmgznebia, Semomfen ujredebamde sisixliT gadai-

taneba da iwvevs marilmJavas sekrecias. cTomili nervis agzneba 

iwvevs aseve, histidindekarboqsilazas gaaqtiurebas, ris ga-

moc kuWis lorwovan garsSi matulobs histaminis Semcveloba. 

histamini grovdeba kuWis Semomfen ujredebTan mdebare hista-

minocitebSi da Rrublisebur ujredebSi. am ujredebidan gamo-

Tavisuflebisas is zemoqmedebs Semomfen ujredebze parakrinu-

li faqtoris tipiT (hormonebis zemoqmedeba gverdiT mdebare 

samizne ujredebze ujredSorisi aris meSveobiT, sisxlZarRvTa 

sistemis monawileobis gareSe), aZlirebs maT sekreciul zemo-

qmedebas da Sesabamisad, marilmJavas sekrecias. bolo xanebSi 

dadginda, rom histamini arsebiT rols TamaSobs marilmJavas 

gamomuSavebaSi da rom misi gavleniT mkveTrad izrdeba marilm-

Javas sekrecia. 

 kuWis sekreciis pirveli faza 30-40 wuTs grZeldeba. am 

fazaSi gamoyofili wveniT kuWi winaswar Semzadebuli xdeba 

sakvebis misaRebad.

kuWis faza. sekreciis e. w. kuWis faza iwyeba sakvebis Sexe-

biT TviT kuWis lorwovan garsTan, ris gamoc refleqsur gav-

lenebs emateba meqanikuri da qimiuri faqtorebis mZlavri gav-

lena. sakvebis SexebiT gamowveuli kuWis meqanoreceptorebis 

gaRizianebis Sedegad aRmocenebuli impulsebi cTomili nervis 

mgrZnobiare boWkoebiT midis mogrZo tvinis centrTan, said-

anac sekreciuli impulsebi kuWis jirkvlebTan midis da maT 

sekrecias aZlierebs. sakvebis Sexeba kuWis lorwovan garsTan 

iwvevs acetilqolinis gamoyofas, romelic kuWis antraluri 

ganyofilebis lorwovani garsidan gastrins gamoaTavisuflebs 

da Sesabamisad, marilmJavas sinTezs aZlierebs.

cTomili nervi Seicavs kuWis yvela tipis jirkvlovani 

ujredis (mTavari, Semomfeni da damatebiTi) stimulaciis una-

ris mqone boWkoebs. cTomili nervis periferiuli boWkoebis 

gaRizianeba kuWis wvenis didi raodenobiT gamoyofas iwvevs.

kuWis sekreciis nervul regulaciaSi garkveul rols Ta-
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maSobs simpaTikuri nervuli sistemac Tumca, simpaTikuri ner-

vis mastimulirebeli efeqti bevrad CamorCeba cTomili nervis 

efeqts.

muclis simpaTikuri nervebis gaRizianeba iwvevs kuWis, 

ZiriTadad, mcire simrudis lorwovani jirkvlebis agznebas da 

ufro naklebi xarisxiT, kuWis Ziris jirkvlebis sekretis gamo-

yofas.

kuWis sekreciis gamaaqtiurebeli refleqsuri meqanizmi Sei-

Zleba iTqvas, Tanabrad moqmedebs kuWis yvela tipis sekreciul 

ujredze, maSin, roca humoruli faqtorebis gavlena ZiriTa-

dad Semomfen ujredebze SeiniSneba. Semomfeni ujredebi, ro-

gorc viciT, axdens marilmJavas sekrecias. am procesis yvelaze 

mZlavri stimulatoria hormoni gastrini, romelic sinTezdeba 

kuWis piloruli ganyofilebis lorwovan garsSi da Semomfen 

ujredebamde miitaneba sisxliT.

gastrini (berZn. Gastrinum, gaster-kuWi) hormonia, romelic gamoi-
yofa, ZiriTadad, kuWis antraluri nawilis G-ujredebiT, aseve 12-
goja nawlaviT, romlis gastrinuli ujredebi morfologiurad da 
funqciurad gansxvavdeba kuWis antraluri nawilis G-ujredebisagan. 
gastrinis magvari peptidebi SemCneulia cns-Sic. ganasxvaveben sx-
vadasxva molekuluri formulis mqone gastrins, Tumca maTi aminom-
Javuri Sedgeniloba da Tanmimdevroba didad ar aris gansxvavebuli. 
ganarCeven gastrins 17-aminomJavuri naSTiT (G-17)- mcire gastrini, 
gastrins 34- aminomJavuri naSTiT (G-34)-didi gastrini, aseve mini 
gastrins (G-13) da sxv. molekuluri masa gastrinisa meryeobs G-17 
-saTvis 2024-2096, G-34-isaTvis 3839-3884, G-13-isa Seadgens 1647. gas-
trinis ZiriTadi fiziologiuri funqcia mdgomareobs kuWis mJave reaq-
ciis stimulaciaSi. is aseve astimulirebs wylis da eleqtrolitebis 
sekrecias kuWis, wvrili nawlavis zeda ganyofilebis (qveda ganyo-
filebaSi akavebs mas) da kuWqveSa jirkvlis mier; fermentebis sekre-
cias kuWis da kuWqveSa jirkvlis mier. aZlierebs sisxlis nakads da 
aminomJavebis adsorbcias kuWis lorwovan garsSi; aZlierebs histami-
nis gamoTavisuflebasac.

rac Seexeba hormon gastrinis gamoyofas, is, rogorc adre aRvniS-
neT, cTomili nervis eferentuli boWkoebis gaRizianebiT stimu-
lirdeba. cTomili nervis nervuli daboloebebis mier kuWis kedlebSi 
gamoiyofa acetilqolini, romelic aRagznebs kuWis rogorc mTavar 
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da Semomfen ujredebs, aseve antraluri ganyofilebis G-ujredebsac. 
gamoyofili gastrinis gadaadgileba sisxlis nakadiT xdeba. 

kuWis lorwovan garsSi SeiniSneba histaminis dagrovebac, romelic 
aseve, kuWis sekreciis bunebrivi regulatoria.

histamini (histaminum) _ fiziologiurd aqtiuri nivTierebaa bio-

genuri aminebis jgufidan (beta-imidazolileTilamini). mas Seicavs, 

ZiriTadad, Rrubliseburi ujredebi da bazofiluri granulocitebi. 

monawileobs organizmis sxvadasxva procesis regulaciaSi. erT-erTi 

mediatoria dauyovnebeli tipis alergiuli reaqciebis mediatorTagan.

histamini grovdeba kuWis Semomfen ujredebTan mdebare 

histaminocitebSi da Rrublisebur ujredebSi. am ujredebi-

dan gamoTavisuflebisas is zemoqmedebs Semomfen ujredebze 

parakrinuli tipiT da aZlierebs maT sekreciul moqmedebas anu 

marilmJavas sekrecias.

histamini xasiaTdeba rogorc endogenuri, aseve ekzogen-

uri warmoSobiT. endogenuri warmoSobis histamini warmoiSoba 

Rrubliseburi ujredebiT an nawlavis floriT; ekzogenuri 

histamini organizmSi sakvebTan erTad aRwevs.

kuWis lorwovan garsSi histaminis raodenoba regulirdeba 

cTomili nerviT. am ukanasknelis agzneba iwvevs histidindek-

arboqsilazas gaaqtiurebas, ris gamoc kuWis lorwovan garsSi 

histaminis Semcveloba matulobs. rogorc adre aRvniSneT, gas-

trini da histamini kuWis sekreciaze mastimulirebel gavle-

nas axdens, Tumca gastrinis moqmedebis efeqti 300-jer aRe-

mateba histaminisas. amasTan, histaminis warmoqmna da gamoyofa 

garkveulwilad dakavSirebulia gastrinis warmoqmnasTan, vi-

naidan gastrinis gavleniT xdeba   histaminis gamoyofa depodan, 

romelic kuWis lorwovan garsSi mdebareobs. aRsaniSnavia, rom 

kuWis wvenis gamoyofaze gastrinis da histaminis erTdrouli 

zemoqmedebis efeqti aRemateba TiToeuli maTganis izolirebu-

lad moqmedebis efeqts. rac Seexeba gastrinisa da histaminis ma-

stimulirebeli efeqtebis blokirebas, marilmJavas sekreciaze 

gastrinis mastimulirebeli efeqtis Sekaveba xdeba sekretinis, 



185

atropinis da cimetidinis moqmedebiT. xolo Semomfen ujre-

debze histaminis efeqtis blokireba mxolod cimetidinis mo-

qmedebiT xdeba. histaminis damSlel ferments mravali organo 

Seicavs, magram kuWSi da RviZlSi es fermenti ar gvxvdeba. amis 

gamo, saWmlis monelebis dros kuWSi warmoqmnili histamini Sei-

Zleba sisxlSi Seiwovos da sekreciuli gavlena moaxdinos.

kuWis sekreciaze aRmgznebad moqmedebs aseve, hormoni mo-

tilini, romelic Tormetgoja nawlavis lorwovan garsSi gamo-

yofili polipeptidia.

kuWis sekreciaze gavlenas axdens qimiuri nivTierebebi, 

romlebic sakvebis gaxleCis Sedegad warmoiqmneba, es cilebis 

hidrolizis produqtebia: albumozebi, peptonebi, aminomJave-

bi. aseve, spirti da eqstraqtuli (laT. extractum _ gamowurva) 

nivTierebebi. kuWis sekreciis Zlier aRmgznebs warmoadgens 

sakvebis SemcvelobaSi Semavali e. w. ekzogenuri histamini. amas 

erTvis, kuWis ujredebTan sakvebis Sexebisas kuWis ujredebidan 

gamoTavisuflebuli histaminis anu e. w. endogenuri histaminis 

efeqtic.

kuWis wvenis sekrecia izrdeba aseve kuWis antraluri 

nawilis zomierad gawelvisas. es imitom xdeba, rom gawelvisas 

aRigzneba lorwovan garsSi moTavsebuli mgrZnobiare ujrede-

bi, romlebic Sualeduri neironebiT aRagznebs gastrinis gamo-

myof G-ujredebs da Sesabamisad, iwvevs marilmJavas sekrecias.

nawlavis faza. kuWis sekreciis nawlavuri faza iwyeba sakve-

bis nawlavSi gadasvlisas. qimusi aRagznebs nawlavis lorwo-

vani garsis meqano-, osmo-, qemoreceptorebs da refleqsurad 

cvlis kuWis sekreciis intensiurobas. kuWis sekreciis nawla-

vis faza erTidan sam saaTamde grZeldeba. am fazis dasawyisSi 

kuWis sekrecia Tavidan matulobs, Semdeg klebulobs, rasac 

Tormetgoja nawlavis SigTavsis mJavianobis gazrdas ukavSire-

ben. kuWis sekreciis Tavdapirvel momatebas xsnian Tormetgo-

ja nawlavSi kuWidan sakvebis pirveli ulufis gadasvliT (am 

dros Tormetgoja nawlavis G-ujredebis mier xdeba gastrinis 

gamoyofa). SemdgomSi, roca ukve Tormetgoja nawlavSi gada-
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dis mJave qimusis garkveuli raodenoba, duodenuri SigTavis 

PH qveiTdeba da roca 4-ze dabla ecema, kuWis wvenis sekrecia 

kavdeba, raTa ar moxdes Tormetgoja nawlavisTvis damaxasi-

aTebeli tute aris Secvla mJave areTi . am dros Tormetgoja 

nawlavis lorwovani garsidan gamoiyofa sekretini, romelic 

kuWis sekreciis Semakavebeli efeqtiT xasiaTdeba. amdenad, 

Tormetgoja nawlavSi marilmJavas mniSvnelovani raodeno-

bis gadasvlisas kuWis sekrecia iTrguneba. kuWis SigTavsis 

Tormetgoja nawlavSi ulufobiT (da ara erTbaSad) gadasvla 

xels uwyobs qimusis mJavianobis ganeitralebas tute reaqciis 

mqone nawlavis wveniT, rac nawlavis bunebrivi PH-is SenarCu-

nebas uzrunvelyofs. kuWis jirkvlebis hipersekreciisas (ga-

Zlierebuli sekreciisas) SesaZlebelia Tormetgoja nawlavis 

SigTavsis mJavianobis mniSvnelovani gazrda, rac ukureaqciis 

saxiT, iwvevs kuWis sekreciis daTrgunvas da marilmJavas gam-

oyofis Semcirebas.

Tormetgoja nawlavSi cximiani qimusis gadasvla Semakavebel 

gavlenas axdens kuWis jirkvlebis sekreciaze. cximis damTrgun-

vel gavlenas xsnian Tormetgoja nawlavis lorwovan garsSi, 

cximis gavleniT, Semakavebeli peptidebis (kuWis mainhibirebeli 

peptidi, qolecistokinini) gamomuSavebiTa da nervuli gavle-

nebiT _ cTomili nervis garkveuli boWkoebis aqtivaciiT.

 
III.10.3.7. kuWis sekreciis Semakavebeli faqtorebi 

kuWis sekrecia kavdeba mTeli rigi faqtorebis gavleniT. 

rogorc ukve aRvniSneT, kuWis sekreciaze Semakavebel gavle-

nas axdens kuWidan Tormetgoja nawlavSi marilmJavas gadasvla 

mniSvnelovani raodenobiT da amiT gamowveuli Tormetgoja 

nawlavis SigTavsis mJavianobis gadideba. aseve, cximiani sakvebis 

gadasvla kuWidan Tormetgoja nawlavSi.

kuWis sekreciaze Semakavebel gavlenas axdens emociuri ag-

znebac. SiSi da sevda akavebs kuWis sekrecias, maSin, roca stre-

si da mrisxaneba aZlierebs mas. zogierTi emociis dros kuWis 

sekreciis Sekavebis meqanizmi aixsneba erTis mxriv, simpaTikuri 
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nervuli sistemis agznebiT, meores mxriv _ Tirkmelzeda jirkv-

lebis mier adrenalinis sekreciis refleqsuri gaZlierebiT 

(simpaTikuri nervebi da adrenalini Semakavebel gavlenas axdens 

kuWis jirkvlebis sekreciaze).

kuWis sekreciaze gavlenas axdens sxvadasxva surnelovani 

nivTiereba. Wamis dros garkveuli drois ganmavlobaSi mkveTri 

usiamovno sunis SegrZneba amcirebs kuWis wvenis gamoyofas. ku-

Wis wvenis gamoyofa mcirdeba aseve, usiamovno gemos SegrZnebi-

sa Tu STagonebis gamo, hipnozuri zemoqmedebiT da sxva.

wina paragrafebSi ganxiluli, saWmlis monelebis procesSi 

monawile, hormonebisa da bioaqtiuri nivTierebebis garda cno-

bilia hormonuli bunebis kidev ramdenime qimiuri nivTiereba, 

romelic gavlenas axdens kuWis sekreciaze. es nivTierebebi 

Semakaveblad moqmedebs kuWis jirkvlebis sekreciul moqmede-

baze. aseTebia: kuWis  sekreciis Semakavebeli polipeptidi e. w. 

GIP - i ( gastrinis gamomyofi peptidi, warmoqmnilia 27-aminom-

Javuri naSTisagan, gamoyofiliqna Roris kuWis Zirisa da kuWis 

sxeulis lorwovani garsidan), romelic  Trgunavs marilmJa-

vas gamoyofis process; bulbogastroni (Tormetgoja nawlavis 

lorwovani garsis mier gamoyofili polipeptidi); vazoaqtiuri 

nawlavuri polipeptidi e. w. VIP-i (vazoaqtiuri intestinuri 

polipeptidi), romelic axdens marilmJavas gamoyofis inhibi-

rebas (laT. inhibeo _ Sekaveba, SeCereba); aseve qolecistokinini, 

prostaglandinebi. 

III.10.3.8. kuWis sisxliT momarageba  
saWmlis monelebis dros 

adamianis kuWSi sisxlis nakadis siCqare zustad gansaz-

Rvruli ar aris, Tumca zogierT cxovelze Catarebuli cdebi 

gviCvenebs, rom saWmlis monelebis dros kuWis sisxliT moma-

rageba mniSvnelovnad izrdeba. ase magaliTad, 15 kg masis mqone 

ZaRlis kuWis sisxliT momarageba, romelic saSualod Seadgens 

50 ml/wuTSi, saWmlis monelebis procesSi matulobs da xdeba 
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daaxloebiT 80 ml/wuTSi, metwilad, lorwovni garsis sisxliT 

momaragebis gaZlierebis xarjze. sisxliT momaragebis aseTi 

zrda metad saxifaToa sisxldenis TvalsazrisiT kuW-nawlavis 

traqtis yvelaze gavrcelebuli daavadebis _ kuWisa da Tormet-

goja nawlavis wylulis dros. wylulis ganviTareba damokide-

bulia mTeli rigi agresiuli (marilmJava, pepsini, Tormetgoja 

nawlavidan saWmlis momnelebeli fermentebis refluqsi (laT. 

refluo, refluxum _ aRma mivedinebi, ukudena)) da damcvelobiTi 

faqtorebis (lorwovani garsi, lorwovani garsis epiTeliu-

mis regeneracia, kargi sisxlmomarageba)  urTierTqmedebaze. 

Tormetgoja nawlavis wylulis warmoSobis ZiriTad faqtors 

marilmJavas momatebuli sekrecia warmoadgens. kuWis wylulis 

dros ki, piriqiT, adgili aqvs mJavianobis Semcirebas da lor-

wovani garsis atrofias (anu damcveli faqtorebis daqveiTebas). 

agresiuli faqtorebis roli aSkarad Cans zolinger-elisonis 

sidromis dros. am daavadebebis dros, romelsac xSirad Tan ax-

lavs kuWis da (an) Tormetgoja nawlavis wylulebi, adgili aqvs 

gastrinis Warbi raodenobiT gamoyofas G-ujredebis simsivnis-

magvari agregatebis mier.

b)  kuWis motoruli funqcia

III.10.3.9. kuWis moZraobiTi aqtiuroba 

kuWis moZraobiTi aqtiuroba (motorika) xorcieldeba kuWis 

kedlis gaswvrivi da rgoluri kunTebis meSveobiT. misi roli 

mdgomareobs kuWis SigTavsis morevasa da kuWidan Tormetgoja 

nawlavSi gadatanaSi. kuWis motorikaSi ganarCeven: peristalti-

kur moZraobas, sistolur da tonur SekumSvebs. 

sakvebi masebis kuWSi moxvedra iwvevs kuWis peristaltikuri 

moZraobebis warmoSobas. peristaltikuri moZraoba xorcield-

eba kuWis rgoluri kunTebiT. peristaltikuri SekumSvis talRa 

iwyeba kuWis kardialur nawilSi da vrceldeba kuWis gasasv-
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leli sfinqteris mimarTulebiT. misi warmoSobis sixSirea 3-4 
talRa wuTSi.

kuWis sistoluri SekumSvebi dakavSirebulia kuWis pilo-

ruli nawilis antraluri ubnis kunTebis SekumSvasTan. es sis-

toluri SekumSvebi uzrunvelyofs kuWis SigTavsis Tormetgo-

ja nawlavSi gadasvlas. piloruli nawilis rgoluri kunTebis 

SekumSva kuWidan gasasvleli sfinqteris kunTebis modunebas 

iwvevs, ris gamoc sfinqteri „ixsneba` da xdeba kuWis SigTav-

sis evakuacia Tormetgoja nawlavSi. kuWis SigTavsis Tormet-

goja nawlavSi gadasvla calkeuli ulufebis saxiT xdeba. am 

procesis xangrZlivoba damokidebulia miRebuli sakvebis saxe-

obasa da raodenobaze, misi meqanikuri da qimiuri gadamuSavebis 

xarisxze, kuWisa da Tormetgoja nawlavis areTa reaqciis sxvao-

baze da rig pirobebze, romlebic momdevno paragrafebSi ganix-

ileba. kuWidan Tormetgoja nawlavSi sakvebis sruli evakuaciis 

procesi, normaSi, Sereuli sakvebis miRebidan 3-4 saaTis ganmav

lobaSi sruldeba. 

tonuri SekumSvebi araperistaltikuri moZraobebia da 

gamowveulia kunTebis tonusis cvlilebiT. kunTebis tonusis 

momateba iwvevs kuWis romelime konkretuli ubnis an mTliani 

kuWis moculobis Semcirebas. tonusis Semcireba ki (gansa-

kuTrebiT, kuWis Ziris kunTebisa) kuWis moculobis gadidebas 

iwvevs, rac kuWSi sakvebi masebis didi raodenobiT Sesvlas uw

yobs xels.

perioduli SekumSvebi cariel kuWSiac warmoSoba (e. w. 

„mSieri motorika~). es perioduli SekumSvebi mosvenebis pe-

riodiT icvleba. kuWis kunTebis SekumSvis es saxeoba Sim-

SilTan aris dakavSirebuli, ris gamoc mas „mSier motorikas~ 

uwodeben. adamianSi carieli kuWis kunTebis muSaobis periodi 

20-50 wuTia, mosvenebis peroidi ki 45-90 wuTi da meti. kuWis 

perioduli SekumSvebi wydeba sakvebis miRebisas da saWmlis 

monelebis dawyebisas. garda aRniSnuli moZraobebisa, ganasx-

vaveben aseve, antiperistaltikas, romelsac adgili aqvs Re-

binebis aqtis dros.
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Rebinebis aqti (pirsaqmeba). Rebinebis aqti, igive-regurgi-

tacia (laT. re+gurgitus- amoxeTqva) rTuli, koordinirebuli 

refleqsuri aqtia, romelic normaSi damcvelobiT rols as-

rulebs, vinaidan misi meSveobiT organizmidan ganidevneba ma-

vne nivTierebebi. Rebinebis aqti mdgomareobs kuWis SigTavsis 

organizmidan gandevnaSi saylapavisa da piris Rrus gavliT. 

Rebinebis aqts win uswrebs Rebinebis SegrZneba, nerwyvis didi 

raodenobiT gamoyofa da kanis sisxlZarRvebis Seviwroeba. pir-

saqmeba iwyeba Rrma CasunTqviT, Semdeg sunTqva iketeba xorxSi 

da modunebul mdgomareobaSi myofi kuWis SigTavsi, diafrag-

misa da muclis presis kunTebis mZlavri SekumSvis Sedegad, 

saylapavis gavliT, gadaisroleba piris RruSi, saidanac ga-

reT ganidevneba. Rebineba warmoiSoba xaxis, enis Ziris, kuWis 

receptorebis gaRizianebiT sakvebis didi raodenobiT miRebis 

an sakvebad uvargisi nivTierebis kuWSi moxvedris Sedegad. Re-

bineba SeiZleba warmoiSvas aseve, vestibuluri receptorebis 

(mag. matarebliT, gemiT, TviTmfrinaviT gadaadgilebisas), ynos-

vis, mxedvelobis, Sinagani organoebis (muclis Rrus organoe-

bis anTebebis dros) receptorebis gaRizianebis Sedegad. recep-

torebidan impulsebi midis mogrZo tvinSi arsebul Sesabamis 

centrebTan da mis aqtivacias iwvevs, rac RebinebaSi monawile 

elementebis gaaqtiurebis mizezi xdeba. centrze zemoqmedeba 

da Sedegad - Rebineba SeiZleba gamoiwvios, aseve, sisxlSi ar-

sebulma qimiurma nivTierebebma, baqteriebis cxovelqmedebis 

produqtebma, toqsinebma, wamlebma da sxva.

 

III.10.3.10. sakvebi masebis evakuacia kuWidan Tormetgoja 
nawlavSi 

kuWis muskulaturis SekumSvis Sedegad sakvebi masa 

gadaadgildeba kuWis kardialuri nawilidan pilorusisaken da 

Semdeg tovebs kuWs. sakvebi fafis kuWidan Tormetgoja nawlavSi 

gadasvlis siCqare damokidebulia kuWis SigTavsis Sedgeniloba-

ze, moculobaze, konsistenciaze, osmosur wnevaze, Tormetgoja 
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nawlavis gavsebis xarisxze, kuWisa da Tormetgoja nawlavis areTa 

reaqciis sxvaobaze. kuWis SigTavsi Tormetgoja nawlavSi gada-

dis mxolod maSin, roca misi konsistencia Txevadi xdeba da es 

gadasvla calkeuli ulufobiT mimdinareobs. 

sakvebi masebis gadasvlas kuWidan nawlavSi uzrunvelyofs 

kuWis piloruli nawilis rgoluri kunTebis SekumSva, rac iwvevs 

sakvebi masis gadaadgilebas piloruli sfinqteris mimarTule-

biT. am ukanasknelis receptorebis gaRizianeba iwvevs sfinqter-

is kunTebis modunebas, ris gamoc ixsneba kuWidan gasasvleli.

mJave aris mqone qimusis pirvelive ulufis gadasvla kuWidan 

Tormetgoja nawlavSi iwvevs am ukanasknelis lorwovani garsis 

qemoreceptorebis Zlier gaRizianebas, ris Sedegadac ikumSeba 

piloruli sfinqteris rgoluri kunTebi da gasasvleli ixSoba 

(Camketi piloruli refleqsi). Sesabamisad, wydeba qimusis ga-

dasvla manam, sanam gadasuli ulufis mJave aris neitralizacia 

ar moxdeba Tormetgoja nawlavis tute areTi.	
kuWis SigTavsis periodul evakuacias xels uwyobs rogorc 

kuWis kedlis, aseve, Tormetgoja nawlavis kedlis meqanikuri 

gaRizianeba sakvebiT. magaliTisTvis, Tormetgoja nawlavis 

kedlis gawelvisas, kuWidan sakvebi fafis evakuacia kavdeba da 

SeiZleba cota xniT Sewydes kidec.

kuWSi, normaSi, sakvebi imyofeba 3-4 saaTis ganmavlobaSi. 

Tumca, sxvadasxva mizezis gamo, SesaZlebelia 4-10 saaTis gan-

mavlobaSic ki Seyovndes. naxSirwylovani sakvebi ufro Cqar 

evakuacias ganicdis, vidre cilebiT mdidari sakvebi. cximiani 

sakvebi kuWSi 8-10 saaTis ganmavlobaSi yovndeba. siTxe Tormet-

goja nawlavaSi gadadis maSinve, rogorc ki kuWSi moxvdeba. 

aseve, kargad daqucmacebuli sakvebi ufro Cqara tovebs kuWs, 

vidre cudad daqucmacebuli da a. S. 

sakvebis Tormetgoja nawlavSi gadasvliT gamowveuli 

Tormetgoja nawlavis lorwovani garsis receptorebis gaRiz-

ianeba aRagznebs simpaTikur nervebs. refleqsuri meqanizmi 

iwvevs sfinqteris daketvas. sfinqteri daketili iqneba manam, 

sanam peristaltikuri talRa qimuss win ar waswevs.
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sfinqteris moqmedeba da Sesabamisad, ulufis gasvla ku-

Widan regulirdeba aseve, kuWis wvenis marilmJavas meSveo-

biT. sfinqteris gaxsnas xels uwyobs kuWis piloruli nawilis 

lorwovani garsis marilmJavaTi gaRizianeba. simJaviT gaRiz-

ianeba sfinqteris gaxsnas iwvevs. Sedegad, sakvebi masa gadadis 

Tormetgoja nawlavSi. mJave aris mqone masebis moxvedra tute 

aris mqone nawlavSi iwvevs am ukanasknelis lorwovani garsis 

gaRizianebas, rac sfinqteris kunTebis refleqsur SekumSvas da 

Sedegad, mis daketvas ganapirobebs. Sesabamisad,  kuWidan evakua-

cia wydeba. mas Semdeg, rac Tormetgoja nawlavSi, adgilobrivi 

jirkvlebisa da kuWqveSa jirkvlebis mier gamoyofili wvenebis 

gavleniT, simJave ganeitraldeba da reaqcia kvlav tute gaxde-

ba, kuWidan evakuaciis procesi ganaxldeba. ase grZeldeba kuWis 

daclamde.

III.10.3.11. kuWis motorikis regulacia 

kuWis motoruli aqtiuroba regulirdeba cTomili da sim-

paTikuri nervebiT: cTomili nervi, rogorc wesi, aaqtiurebs 

mas, xolo muclis simpaTikuri nervi, umetes SemTxvevaSi, aka-

vebs. kuWis motoruli aqtiurobis regulaciis refleqsur 

rkalSi ganasxvaveben mgrZnobiare boWkoebis or tips. erTi 

maTgani saerToa somaturi da vegetaturi sistemisaTvis da 

warmoqmnilia zurgis tvinis gangliuri ujredebis gamonaz-

ardebiT. meore ki, enteralur periferiul eqstra- da intra-

murul gangliebSi moTavsebuli ujredebis gamonazardebiT. 

enteraluri gangliebi asrulebs ganmazogadebeli integraci-

uli warmonaqmnebis rols, moicavs adgilobriv refleqsur 

rkalebs da funqcionireba SeuZlia sruli decentralizaciis 

pirobebSi.

kuWis muskulaturis hormonul aRmgznebs warmoadgens gas-

rini, histamini, motilini, qolecistokinini, prostaglandini. 

xolo Semakavebeli efeqtiT xasiaTdeba adrenalini, bulbogas-

troni, sekretini, VIP-i da GIP-i.
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III.10.4. saWmlis moneleba Tormetgoja nawlavSi

saWmlis momnelebeli milis nawlavis ganyofilebaSi sruldeba 

sakvebis hidrolizuri gaxleCis procesi da xdeba hidrolizis 

saboloo produqtebis Sewova da sakvebis gadaumuSavebeli 

narCenebisgan fekaluri masebis formireba. wvril nawlavSi 

gamoyofen da calke ganixilaven mis sawyis segments _ Tormetgoja 

nawlavs, romelic gansakuTrebulad mniSvnelovan rols 

TamaSobs saWmlis monelebis procesSi. es gansakuTrebuloba 

dakavSirebulia imasTan, rom aq mdebareobs kuWqveSa jirkvlis 

sadinarisa da naRvlis saerTo sadinaris (RviZlisa da naRvlis 

buStis gamomyvani saerTo sadinaris) nawlavTan damakavSirebeli 

xvreli, romelic uzrunvelyofs am organobis ara marto 

anatomiur, aramed funqciur kavSirsac. Tormetgoja nawlavi 

saWmlis momnelebeli arxis centraluri ganyofilebaa. aq 

iwyeba saWmlis monelebis meore etapi, romelic mTeli rigi 

TaviseburebebiT xasiaTdeba. Tormetgoja nawlavSi saWmlis 

monelebaSi monawileobs pankreasis (kuWqveSa jirkvlis)wveni, 

naRveli da nawlavis wveni, romlebsac aSkarad gamoxatuli tute 

reaqcia aqvs. sakvebis gardaqmna aq xdeba ZiriTadad pankreasis da 

nawlavis wveniT, naRvlis monawileobiT (Tumca, nawlavis wvenis 

fermentuli moqmedeba sakmaod sustia). janmrTel adamianSi, 

Tormetgoja nawlavi praqtikulad arasodes Seicavs baqteriebs.

III.10.4.1. Tormetgoja nawlavis wveni

Tormetgoja nawlavis lorwovan garsSi didi raodenobiT 

aris warmodgenili bruneris jirkvlebi. es jirkvlebi da  mlivi 

nawlavis (e.w. liberkiunis) jirkvlebi gamoimuSavebs nawla-

vis wvens, romlis saerTo raodenoba dRe-RameSi 2,5 l Sead-

gens. nawlavis wvenis PH daaxloebiT 7,5-ia, magram saWmlis 

monelebis procesSi sekreciis gaZlierebis Sedegad matulobs 

da bikarbonatis didi raodenobiT Semcvelobis gamo, 8,0-9,3-is 
farglebSi meryeobs. nawlavis wveni Seicavs fermentebs, rom-
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lebic pepsinismagvaria da cilebze zemoqmedebs, amilolizur 

fermentebs, romlebic saxamebels Slis da lipolizur fer-

mentebs, romlebic cximebis damSlelia. magram am fermentuli 

sistemis hidrolizuri aqtiuroba mcire rols TamaSobs saWm-

lis monelebaSi da sakveb nivTierebebze zemoqmedebis mixedviT 

mniSvnelovnad CamorCeba kuWqveSa jirkvlis wvens. Tormetgoja 

nawlavis wvenis fermentuli sistema warmodgenilia 20-ze meti 

fermentiT. Tumca, aRsaniSnavia, rom Tormetgoja nawlavis wven-

Si napovni fermentebis didi raodenoba, romlebsac adre nawla-

vis fermentebis sistemaSi aerTianebdnen, sinamdvileSi mkvdari 

epiTeluri ujredebisgan mowyvetili fragmentebi aRmoCnda. 

nawlavis wvenis mniSvnelovani nawili uWiravs ganrRveul epi-

Telur ujredebs. nawlavis epiTeluri ujredebi Zalian mokle 

droSi regenirdeba da daaxloebiT 24-36 saaTis ganmavlobaSi 

lorwovani garsis kriptebidan gadaadgildeba xaoebis mwver-

valisaken, moswydeba mas da ganirRveva 3 dRe-Ramis Semdeg.

Tormetgoja nawlavis wveni webovania, rac masSi mucinis ar-

sebobasTan aris dakavSirebuli. wvenis Txevadi nawili Seicavs 

sxvadasxva mineralur nivTierebas da mukoproteinis mniSvnelo-

van raodenobas. am nivTierebaTa raodenoba mkveTrad matulobs 

nawlavis lorwovani garsis meqanikuri gaRizianebisas, anu naw-

lavSi sakvebis arsebobis dros. Na-is da Cl-is koncentracia naw-

lavis wvenSi iseTivea, rogoric sisxlis plazmaSi. zogierTi wy-

aros mixedviT, nawlavis wvenis gamoyofas astimulirebs sakveb 

nivTierebaTa gadamuSavebis Sedegad gamoyofili produqtebi, 

aseve, vazoaqtiuri intestinuri peptidi e. w. VIP-i. nawlavis 

wvenis sekreciaze Semakavebel gavlenas axdens somatostatini.

	

III.10.4.2. kuWqveSa jirkvlis funqcia da  
kuWqveSa jirkvlis wveni    

kuWqveSa jirkvali organizmSi asrulebs garegani da Sina-

gani sekreciis funqcias. kuWqveSa jirkvlis saWmlis momnele-

beli funqcia ganisazRvreba misi rogorc garegani sekreciis 
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jirkvlis moqmedebiT anu cilebze, cximebze da naxSirwyleb-

ze zemoqmedebis unaris mqone fermentebiT mdidari momnele-

beli wvenis gamomuSavebiTa da gamoyofiT. kuWqveSa jirkvlis 

ekzokrinuli ganyofilebas „abdominalur sanerwyve jirkvals~ 

uwodeben. dRe-RameSi kuWqveSa jirkvali gamoimuSavebs 1,5-2,0 
litris odenobiT ufero, wylis didi raodenobiT Semcvel 

wvens. saWmlis monelebis procesSi gamoyofil pankreasis wvens 

tute reaqcia aqvs. misi PH 8-8,5-ia. mis tute reaqcias ganap-

irobebs masSi bikarbonatis (NaHCO3) didi raodenobiT arsebo-

ba. bikarbonatis arseboba kuWqveSa jirkvlis wvenSi, naRvelSi 

da nawlavis wvenSi savsebiT sakmarisia saimisod, rom kuWidan 

gadmosuli qimusis mJave reaqcia wvril nawlavSi Seicvalos 

neitralur an sulac, sust tute reaqciad.aseT pirobebSi aq-

tiurdeba kuWqveSa jirkvlis fermentebi, romelTa aqtiurobis 

optimumia PH 7-8.
bikarbonatis garda pankreasis wvenis SedgenilobaSi Sedis 

aseve:kaTionebi Na+, K+, Ca+2, Mg+2 anionebi: Cl-, SO3
-2

, 
HPO4

-2. garda 

am araorganuli nivTierebebisa, kuWis wvenis SedgenilobaSi Se-

dis organuli nivTierebebi. organuli nivTierebebi warmodge-

nilia ZiriTadad fermentebiT: proteolizuri, amilolizuri, 

lipolizuri da sxva. es fermentebi gansazRvravs, ZiriTadad, 

kuWqveSa jirkvlis wvenis hidrolizur aqtiurobas da gadam-

wyvet rols asrulebs cilebis, cximebis da naxSirwylebis gada-

muSavebaSi.

pankreasis wvenis hidrolizur fermentebs ganekuTvneba 

proteazebi: tripsini, qimotripsini, pankreatopeptidaza (elas-

taza), kalikreini da karboqsipeptidazebi. yvela es fermenti 

gamomuSavdeba araaqtiuri winamorbedis anu profermentis 

saxiT, romelTa aqtivacia mxolod nawlavis sanaTurSi xdeba. 

tripsini nawlavSi gamoiyofa araaqtiuri tripsinogenis saxiT. 

tripsinogenis gaaqtiureba xdeba sxva fermentis _ nawlavis wve-

nis enterokinazas gavleniT da Semdeg reaqcia autokatalizu-

rad mimdinareobs. gaaqtiurebis dros fermentis molekulis C-

daboloebas moswydeba heqsapeptidi, rac ganapirobebs reaqciis 
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autokatalizur mimdinareobas. qimotripsini, elastaza, karbo-

qsipeptidazebi aseve gamoiyofa araaqtiuri formiT. yvela es 

fermenti katalizdeba tripsiniT. amdenad, tripsini akatali-

zebs aramxolod sakuTar aqtivacias, aramed CamoTvlili danar-

Ceni proteolizuri fermentebisac.

proteolizuri fermentebis roli imaSi mdgomareobs, 

rom maTi meSveobiT cilebi da cilebis Sualeduri gaxleCis 

produqtebi (Sualeduri maRalmolekuluri cilovani SenaerTe-

bi: albumozebi da peptozebi) ixliCeba dabalmolekulur poli-

peptidebamde, dipeptidebamde da aminomJavebamdec ki. tripsini 

da qimotripsini analogiur proteolizur efeqts avlens. maT 

Soris gansxvaveba imaSi mdgomareobs, rom isini sxvadasxva ami-

nomJavebis peptidur kavSirebs arRvevs.

karboqsipeptidazebi im aminomJavebis gamocalkevebas ax-

denen peptidebisagan, romlebic karboqsilis jgufs Seicaven. 

aminopeptidazebi peptidur jgufze axdenen zemoqmedebas, 

xolo nukleazebi nukleinis mJavebs Slian martiv nukleotide-

bamde. cilebis monelebis Sedegad miiReba aminomJavebi, oli-

gopeptidebi da peptidebi, magram am saxiT maTi Sewova SeuZle-

belia manam, sanam enterocitebis dipeptidazebi ar daSlian 

dipeptidebs peptidebamde da oligopeptidebs peptidebis mcire 

molekulebamde. es ki aadvilebs maT Sewovas mliv nawlavSi.

pankreasis wveni Seicavs aseve proteolizuri fermentebis 

inhibitorebs, romlebsac arsebiTi mniSvneloba aqvs kuWqveSa 

jirkvlis autolizisgan (TviTmonelebisgan) dacvaSi.

kuWqveSa jirkvlis amilolizuri fermenti gamomuSavdeba 

aqtiuri formiT pankreasuli alfa-amilazas saxiT. amilaza 

xleCs naxSirwylovan warmonaqmnebs disaqaridebamde. kuWqveSa 

jirkvlis wvenis maltaza xleCs disaqarid maltozas glukozad. 

laqtaza ki xleCs rZis Saqars monosaqaridebamde.

kuWqveSa jirkvlis lipolizuri fermentebia pankreasuli 

lipaza, fosfolipaza- A da lecitinaza. lipaza sinTezdeba aq-

tiur mdgomareobaSi. misi aqtiuroba izrdeba kalciumis ionebi-

sa da naRvlis mJavaTa marilebis arsebobisas. lipaza xleCs 
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neitralur cximebs glicerinad da cximis mJavebad. fosfo-

lipaza-A sinTezdeba kuWqveSa jirkvalSi araaqtiuri formiT. 

fermenti aqtiurdeba Tormetgoja nawlavis tripsiniT. fosfo-

lipaza-A zemoqmedebs cximebis daSlis produqtebze.

cximebis moneleba ZiriTadad xdeba wvrili nawlavis proqsi-

malur nawilSi pankreasuli lipaziT, fosfolipaziT, qolines-

TeraziT da sxva fosfatazebiT. es fermentebi rTul cximebs, 

kerZod trigliceridebs Slian glicerinamde da cximovan mJa-

vebamde. cximebis monelebaSi da Semdeg SewovaSi gadamwyveti 

mniSvneloba aqvs  naRvlis mJavebs, kerZod taurokoniugatebs 

da glikokoniugatebs, romlebic xels uwyoben cximebis emul-

girebas da aaqtiureben lipazas. naRvlis mJavebis koniugatebi 

cximovan mJavebTan erTad qmnian wyalSi xsnad kompleqsebs (mice-

lebs), rac aadvilebs maT Sewovas wvrili nawlavis zemo nawilSi.  

cilebis, cximebis, Saqrebis moneleba upiratesad wvrili nawla-

vis proqsimalur nawilSi xdeba. aq SesaZlebelia sakvebis daSla 

iseT martiv nivTierebebad, romelTa Sewova advilia wvrili 

nawlavis lorwovanSi da aqedan gadasvla sisxlSi.

III.10.4.3. kuWqveSa jirkvlis wvenis  
gamomuSavebis meqanizmi 

pankreasuli fermentebis winamorbedebi sinTezdeba acino-

zuri ujredebis ribosomebze da inaxeba zimogenis marcvlebis 

saxiT. winamorbedebis gamoTavisuflebis ZiriTad faqtors qo-

lecistokinini (igive pankreozimini) warmoadgens. zimogenis 

Semcveli buStukebi TavianT SigTavss gadmoRvris acinusebis 

sanaTurSi da kvlav xelaxla iwyeba profermentebis sinTezi. 

profermentebTan erTad kuWqveSa jirkvlis wilakebSi gamoi-

yofa eleqtrolitebis xsnari. Sedegad warmoiqmneba pirvela-

di sekreti, romlis eleqtrolituri Sedgeniloba gamudmebiT 

icvleba. pirveladi Sedgenilobis yvelaze arsebiTi cvlileba 

xdeba wilakTaSigniTa sadinarebSi. kurdRlis kuWqveSa jirkv-

lis mikropunqciiT naCvenebia, rom am sadinarebSi Cl- icvleba 
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HCO3
--iT. es gacvla mimdinareobs aqtiuri (energodamokideb-

uli) procesebiT da fermenti karboanhidrazas monawileobiT. 

am ukanasknelis aqtivaciis xarisxi sekretinzea damokidebuli. 

sekretinis gavleniT karboanhidrazas aqtivacia mkveTrad iz-

rdeba.

III.10.4.4. kuWqveSa jirkvlis garegansekreciuli   
funqciis regulacia

kuWqveSa jirkvlis wvenis sekreciaSi ganarCeven sam fazas: 

rTulrefleqsurs (cefaluri), kuWis da nawlavis fazas.

cefaluri faza xorcieldeba pirobiTi da upirobo refle-

qsebis bazaze. sakvebis danaxva, misi suni, sakvebis momzadebas-

Tan dakavSirebuli bgeriTi gamRizianeblebi, saubari gemriel 

saWmelze an misi gaxseneba, madis arsebobis SemTxvevaSi kuWqveSa 

jirkvlis wvenis gamomuSavebas iwvevs. aseT dros wvenis gamo-

yofa xdeba didi tvinis qerqidan kuWqveSa jirkvlamde mimavali 

nervuli impusebis gavleniT anu pirobiTrefleqsurad. 

kuWqveSa jirkvlis upiroborefleqsuri sekrecia xdeba 

sakvebi nivTierebiT piris Rrusa da saylapavis receptorebis 

gaRizianebis Sedegad. kuWqveSa jirkvlis sekrecia iwyeba 

sakvebis miRebis dawyebidan ukve 2-4 wuTis Semdeg. anu kuWqveSa 

jirkvlis sekreciis latenturi periodi ufro moklea, vidre 

kuWis wvenis sekreciis faruli periodi.
kuWqveSa jirkvlis sekreciis mZlavri stimulatoria Tavad 

saWmlis miRebis aqti, piris Rrus receptorebis agzneba sakvebiT.
pankresis wvenis sekreciis kuWis faza dakavSirebulia sakve-

bi nivTierebebiT kuWis receptorebis gaRizianebasTan. kuWis 
receptorebidan nervuli impulsebi cTomili nervis aferentu-
li boWkoebiT midis mogrZo tvinSi cTomili nerevis birTvebT-
an. impulsebis gavleniT aRigzneba cTomili nervis birTvebis 
neironebi. es agzneba cTomili nervis eferentuli nervuli 
boWkoebiT gadaecema kuWqveSa jirkvals da iwvevs pankreasis 
wvenis gamoyofas. pankreasis wvenis sekreciis kuWis fazis ganx-
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orcielebaSi mniSvnelovan rols asrulebs hormoni gastrini, 
romelic uSualod zemoqmedebs kuWqveSa jirkvlis sekreciul 
ujredebze. am _ meore fazaSi gamoyofili wveni, iseve rogorc 
pirveli fazis wveni, mdidaria organuli nivTierebebiT, magram 
naklebi raodenobiT Seicavs wyals.

pankreasis wvenis udidesi nawili gamomuSavdeba mas Semdeg, 
rac qimusi gadava Tormetgoja nawlavSi da gamoiyofa hormone-
bi sekretini da qolecistokinini.

nawlavis fazaSi kuWqveSa jirkvlis wvenis sekrecia warimarTe-
ba rogorc nervuli, aseve humoruli meqanizmebiT. Tormetgoja 
nawlavSi gadasuli mJave qimusis da nawilobriv, sakveb nivTiere-
baTa hidrolizis Sedegad warmoqmnili produqtebis gavleniT 
xdeba receptorebis agzneba, romelic gadaecema centralur 
nervul sistemas. nervuli impulsebi cns-idan cTomili nerviT 
gadaecema kuWqveSa jirkvals da iwvevs kuWqveSa jirkvlis wve-
nis warmoqmnas da gamoyofas. Tumca, aRsaniSnavia, rom zogadad, 
kuWqveSa wvenis sekreciaze cTomili nervi sust gavlenas ax-
dens. cTomili nervis eleqtruli stimulacia iwvevs kuWqveSa 
jirkvlis wvenis sekreciis mxolod mcire raodenobiT gazrdas. 
varaudoben, rom misi roli kuWqveSa jirkvalze „trofikuli 
gavlenis~ moxdenaSi mdgomareobs, vinaidan cTomili nervis 
stimulacia iwvevs kuWqveSa jirkvlis wvenis mniSvnelovnad gam-
didrebas fermentebiT.

pankreasis wvenis sekreciaze mZlavr gavlenas humoruli 
faqtorebi axdens. Tormetgoja nawlavis lorwovan garsSi da 

mlivi nawlavis zeda ganyofilebaSi aris nivTiereba, romelic 

aqtiurdeba marilmJavaTi da kuWqveSa jirkvlis humorul stim-

ulacias axdens. am nivTierebis araaqtiur formas prosekretini 

uwodes, xolo aqtiur formas-sekretini. prosekretini aqtiur-

deba (anu sekretinSi gadadis) aramxolod marilmJavas zemoq-

medebiT, aramed araorganuli mJavebis (azotis, fosforis, li-

monis mJavebi) gavleniTac. aseve peptonebis, umaRlesi cximis 

mJavebisa da naRvlis mJavebis gavleniT. sekretinis gavleniT 

gamoiyofa didi raodenobis kuWqveSa jirkvlis wveni, romelic 

mdidaria bikarbonatebiT, magram Raribia fermentebiT. es hor-
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moni gavlenas axdens aramxolod kuWqveSa jirkvalze, aramed 

astimulirebs naRvlis sekrecias da zrdis naRvelSi bikar-

bonatebis raodenobas.

kuWqveSa jirkvlis sekreciis regulaciaSi monawileobs 

aseve sxva biologiurad aqtiuri nivTiereba, romelic kuW-naw-

lavis traqtis lorwovan garsSi warmoiqmneba. es nivTierebaa  

qolecistokinini (igive pankreozimini). is warmoiqmneba Tormet-

goja nawlavisa da mlivi nawlavis zeda ganyofilebis lorwovan 

garsSi. am hormonis gamoTavisufleba xdeba cilebis gaxleCis 

produqtebis, marilmJavasa da kuWis wvenis gavleniT. qole-

cistokinini iwvevs kuWqveSa jirkvlis wvenis gamdidrebas fer-

mentebiT (am dros ar matulobs gamoyofili kuWqveSa jirkvlis 

wvenis saerTo moculoba). ufro didi koncentraciiT qolecis-

tokinini astimulirebs naRvlis buStis SekumSvas. varaudoben, 

rom Tormetgoja nawlavSi naRvlis gadasvla akavebs qolecis-

tokiniis gamomuSavebas.

fermentebiT mdidari kuWqveSa jirkvlis wvenis sekrecia 

SesaZlebelia mxolod sekretinis, qolecistokininis da cTomi-

li nervis erToblivi moqmedebiT. qolecistokininis gavlenebis 

sruli realizacia SesaZlebelia mxolod da mxolod sekretini-

sa da intaqturi cTomili nervis arsebobis pirobebSi. qoli-

nolizuri nivTierebebi, rogoricaa atropini da msgavsni misni 

akaveben aramxolod fermentebis gamomuSavebas, aramed, aseve, 

sekretinis gamoTavisuflebasac da moqmedebasac.

kuWqveSa jirkvlis sekreciis mastimulirebeli efeqtiT xa-

siaTdeba aseve gastrini, serotonini, insulini, VIP-i, naRvlis 

mJavaTa marilebi. Semakavebeli efeqti SeeniSneba glukagons, 

prostaglandinebs, GIP-s, kalcitonins.

rac Seexeba simpaTikur nervebs, varaudoben, rom is gavle-

nas axdens kuWqveSa jirkvlis mxolod sisxliT momaragebaze.

kuWqveSa jirkvlis yvelaze mZime daavadebas warmoadgens 

mwvave da qronikuli pankreatiti. am daavadebisas adgili aqvs 

pankreasis fermentebis (kerZod: tripsinis, fosfolipaza-A, 

elastaza) droze adre gaaqtiurebas, ris Sedegadac adgili 
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aqvs kuWqveSa jirkvlis TviTmonelebas. am jirkvlis sruli mo-

cilebis Semdeg cxovelqmedebis SesanarCuneblad aucilebelia 

organizmSi garedan iqnes Syvanili misi endokrinuli da ekzo-

krinuli sekreciis produqtebi.

     III.10.4.5. sakvebis Sedgenilobis gavlena kuWqveSa 
jirkvlis wvenis sekreciaze  

kuWSi sakvebis ararsebobis dros kuWqveSa jirkvali monaw-
ileobs saWmlis momnelebeli traqtis periodul moqmedebaSi. 
es gamoixteba kuWqveSa jirkvlis sekreciuli aqtiurobisa da 
mosvenebis periodebis morigeobaSi. kuWqveSa jirkvlis aqti-
urobis periodi grZeldeba 20-30 wuTs. am periodSi gamoiyofa 
fermentebis maRali Semcvelobis mqone ramdenime mililitri 
wveni. kuWqveSa jirkvlis mosvenebis periodSi ki - sekrecia 
saerTod ar xdeba. Wamis dros da Semdeg kuWqveSa jirkvlis 
wveni ganuwyvetliv gamoiyofa. amasTan, gamoyofili wvenis ra-
odenoba, misi momnelebeli unari da gamoyofis xangrZlivoba 
damokidebulia miRebul sakvebze.

xorcis miRebis Semdeg kuWqveSa jirkvlis wvenis gamoyofis maqsi-
mumi modis me-2 saaTze. Semdeg qveiTdeba da saWmlis miRebis dawyebi-
dan 4-5 saaTis bolosken ukve mTavrdeba.

puris miRebis Semdeg kuWqveSa jirkvlis sekreciuli moqmedeba 
pirveli ori saaTis ganmavlobaSi analogiuria xorcis miRebis SemTx-
vevisa. magram me-3 saaTidan gamoyofili wvenis raodenoba ufro nela 
qveiTdeba, vidre xorcis miRebis SemTxvevaSi da sekreciuli aqtiuro-
bis xangrZlivobac 8-9 saaTs Seadgens.

rZis miRebis SemTxvevaSi pirveli saaTis ganmavlobaSi SeiniSne-
ba wvenis neli gamoyofa. me-2 saaTze sekrecia SeiZleba daqveiTdes, 
xolo me-3 saaTisTvis kvlav matulobs da maqsimums aRwevs. Tanac, me-3 
saaTze gamoyofili wvenis raodenoba 2-3-jer aRemateba pirveli saa-
Tis manZilze gamoyofili wvenis raodenobas. semdeg wvenis gamoyofa 
qveiTdeba da wydeba saWmlis miRebidan 5-6 saaTis Semdeg.

xorcis, puris, rZis miRebisas gamoyofili pankreasis wvenis raode-
nobis Sedarebis Sedegad dadginda, rom yvelaze didi raodenobiT wve-
ni gamoiyofa purze, odnav naklebi-xorcze da minimaluri raodenoba 
_ rZeze. gansxvaveba SeiniSneba aseve, am produqtebze gamoyofili ku-
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WqveSa jirkvlis wvenis PH-Sic. xorcze gamoyofili wveni ufro tute 
reaqciisaa, vidre purze da rZeze gamoyofili. dadgenilia aseve, rom 
cximiT mdidari sakvebis miRebisas kuWqveSa jirkvlis wvenSi lipazas 
Semcveloba 2-5-jer metia, vidre xorcis miRebaze gamoyofil wvenSi. 
Tu sakvebSi naxSirwylebis Semcveloba Warbobs, maSin pankreasis wvenSi 
matulobs amilazas raodenoba. xorcis dietisas SeiniSneba proteo-
lizuri fermentebis mniSvnelovani raodenoba.

III.10.4.6. RviZli da naRveli   

nivTierebaTa cvlaSi organizmis organoTa Soris yvelaze 

mniSvnelovan rols RviZli asrulebs. is monawileobs 500-ze 

met sxvadasxva reaqciaSi: filtravs sisxls, inaxavs hemoglo-

bins, vitaminebs, Saqars;aneitralebs mraval hormons; warmo-

qmnis sisxlis Sededebis faqtorebs; ganuwyvetliv warmoqmnis 

naRvels; sxvadasxvagvar gavlenas axdens cilebis, cximebis, nax-

Sirwylebis, vitaminebis da ekzogenuri nevTierebis cvlaze; aT-

bobs sisxls da Sesabamisad, sxeulis sxvadasxva nawils; icavs 

organizms toqsikur (momwamlvel) nivTierebaTa SeRwevisagan da 

a.S. misi muSaobis Sewyvetidan ramdenime saaTSi adamiani kvdeba 

mZime mowamlviT. organizmis normalurad funqcionirebisaTvis 

RviZlis roli imdenad didi da mravalwaxnagovania, rom masze 

xatovnad amboben: „organizmis mTavari gamocana mis marjvena  

mxares RviZlis saxiT Zevs~-o.

pankreasis wvenis gamoyofasTan erTad, Tormetgoja nawlav-

Si saWmlis monelebis procesis intensifikaciis meore umniS-

vnelovanesi faqtoria RviZlSi naRvlis warmoqmna da misi gad-

moRvra Tormetgoja nawlavSi.

RviZlis ZiriTad elementebs RviZlis ujredebi-hepatocite-

bi warmoadgens. hepatocitebi jgufdeba patar-patara jgufebad 

da warmoqmnis RviZlis wilakebs, romlebic erTmaneTisagan 

gamoyofilia napralebiT, romlebic, Tavis mxriv, amofenilia 

SemaerTebeli qsoviliT. napralebi arsebobs rogorc wilebs 

Soris, aseve wilebis SigniTac. napralebis es sistema warmo-

qmnis naRvlis kapilarebs, romlebSic hepatocitebi gamoyofs 
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maT mier warmoqmnil naRvels. naRvlis kapilarebidan naRveli 

gadadis ufro msxvil naRvlis sadinarebSi, romlebic mihyve-

ba portaluri venis gantotebebs. Semdgom naRvlis sadinarebi 

ganuwyvetliv erwymis erTimeores da RviZlis karis midamoSi 

warmoqmnis RviZlidan gamomaval sadinars e. w. RviZlis sadi-

nars. am sadinariT naRveli SeiZleba moxvdes an naRvlis buSt-

Si (naRvlis buStis sadinariT) an naRvlis saerTo sadinarSi, 

romelic Caedineba Tormetgoja nawlavSi duodenuri dvrilis 

ubanSi. naRvlis saerTo sadinari, Tormetgoja nawlavSi Sesv-

lamde, uerTdeba kuWqveSa jirkvlis sadinars, (Tumca, aris Sem-

Txvevebi, roca maTi gaerTianeba ar xdeba) da ase, erTi sadinaris 

saxiT RviZli da kuWqveSa jirkvali ukavSirdeba Tormetgoja 

nawlavs. naRvlis saerTo sadinaris daboloebaSi (mis bageebTan) 

mdebareobs oddis sfinqteri.

RviZlis TiToeul wilakSi, gadis sisxlis kapilarebis gan-

totebaTa metad rTuli sistema, romelic monawileobs RviZlis 

sisxliT momaragebasa da RviZlSi sisxlis mimoqcevis sruliad 

gansakuTrebul, unikalur TaviseburebebSi.

		

III.10.4.7. naRvlis warmoqmna     

naRveli warmoadgens RviZlis ujredebis sekrets. RviZlis 

mier naRvlis warmoqmnis process qolerezi ewodeba (choleresis 
berZn. chole-naRveli, eresis _ gamoyofa, gaZeveba) ewodeba. naRve-

li warmoadgens oqrosfer-yviTel, tute reaqciis mqone siTxes. 

igi TiTqmis izotonuria sisxlis plazmisa. misi PH udris 7,3-
8,6. xolo SefardebiTi simkvrive 1,008-1,015. janmrTel adami-

ans dRe-RameSi gamoeyofa 0,5-1,0 l naRveli. naRvlis sekrecia 

ganuwyvetliv mimdinareobs, magram misi gadasvla Tormetgo-

ja nawlavSi mxolod saWmlis monelebis dros xdeba. saWmlis 

monelebis gareSe oddis sfinqteri daketilia da naRveli gro-

vdeba da koncentrirdeba naRvlis buStSi. saWmlis monelebis 

periodSi oddis sfinqteri Riaa da naRveli naRvlis buStidan 

Tormetgoja nawlavSi gadadis.
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naRvlis ujredebiT gamoyofili naRvlis Sedgeniloba mniS-

vnelovnad gansxvavdeba naRvlis buStis naRvlisgan. naRvlis 

specifikuri komponentebia naRvlis pirveladi mJavebi (romle-

bic organizmSi warmoiSoba qolesterinis daSlis Sedegad) da 

maTgan warmoSobili naRvlis mJavebis marilebi, pigmenti bili-

rubini (romelic warmoiSoba sisxlSi eriTrocitebis gaxleCis 

Sedegad, ufro zustad ki _ hemoglobinis daSlis produqtia), 

qolesterini, cximis mJavebi da lecitini. naRveli Seicavs aseve 

araorganul marilebs, sxvadasxva ions Na+, K+, Ca++, Cl-, HCO3
-, 

vitaminebs. naRveli Seicavs RviZlis aramxolod sekreciuli, 

aramed eqskreciuli moqmedebis produqtebs, romlebic orga-

nizmidan gasatania.

naRvlis feri damokidebulia masSi arsebuli pigmentebis 

ferze. is SeiZleba iyos: mwvane, yviTeli, narinjisferi da wi-

Teli (cxovelis saxeobis mixedviT).

hepatocitebSi bilirubini warmoqmnis wyalSixsnad ko-

niugatebs (SenaerTebs) glukuronis mJavasTan da umniSvnelo 

raodenobiT sulfatTan. am koniugatebs hepatocitebi naRvlis 

arxebSi gamoyofs. dRe-Ramis ganmavlobaSi Tormetgoja naw-

lavSi naRvelTan erTad gamoiyofa 200-300 mg bilirubini. am 

raodenobis 10-20 % reabsorbirdeba urobilinogenis saxiT da 

erTveba RviZl-nawlavur cirkulaciaSi. bilirubinis danarCeni 

nawili ganavalTan erTad gamoiyofa. amave gziT xdeba mravali 

farmakologiuri preparatis koniugacia (conjugation _ SeerTeba, 

droebiTi SekavSireba, masalis gacvla erTi ujredidan meo-

reze) da organizmidan gandevna. 

naRvlis buStSi naRveli koncentrirdeba da misi Sedgenilo-

ba icvleba. zogierTi nivTierebis Semcveloba SeiZleba 5-10 jer 

gaizardos. aseTi koncentraciis unaris gamo, adamianis naRvlis 

buSts, romlis tevadoba 50-80 ml-ia, SeuZlia daitios 12 saaTis 

ganmavlobaSi gamoyofili naRveli. amdenad, ganasxvaveben naRv-

lis buStis naRvels da RviZlis naRvels (cxrili 14). 
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cxrili 14. naRvlis Sedgeniloba 

Sedgeniloba RviZlis naRveli
naRvlis buStis 

naRveli

wyali 95-98 g/dl 92 g/dl

naRvlis mJavebis 
marilebi

1,1 g/dl 3-10 g/dl

bilirubini 0,2 g/dl 0,5-2 g/dl

qolesterini 0,1 g/dl 0,3-0,9 g/dl

cximis mJavebi 0,1 g/dl 0,3-1,2 g/dl

lecitini 0,04 g/dl 0,1-0,4 g/dl

Na
+ 145 mmol/l 130 mmol/l

K+ 5 mmol/l 9 mmol/l

Ca
++ 2,5 mmol/l 6 mmol/l

Cl- 100 mmol/l 75 mmol/l

HCO3
- 28 mmol/l 10 mmol/l

naRvlis warmoqmna rTuli procesia, romelic Sedgeba 

sami urTierTdakavSirebuli komponentisgan. esenia: aqtiuri 

sekrecia zogierTi endogenuri da ekzogenuri nivTierebisa 

(bilirubini, naRvlis mJavebi), filtracia (plazmidan wylisa da 

masSi gaxsnili organuli nivTierebebis: glukoza, kreatinini 

da  araorganuli ionebis: K, Na, Cl-is filtracia) da reabsorb-

cia anu pirveladi naRvlis Semadgeneli zogierTi nivTierebis 

ukan-sisxlSi Sewova.

naRvlis warmoqmnaSi did rols asrulebs aqtiuri trans-

porti. naRvlis mJavebis marilebi da Na aqtiurad gamoiyofa 



206

naRvlis arxebSi. maT kvaldakval, osmosuri wnevis gradientis 

Sesabamisad, gadadis wyalic. amasTan dakavSirebiT, yvela is 

nivTiereba, romelsac gaaCnia sanaRvele gzebSi gamoyofis un-

ari, naRvelmdeni moqmedebiT xasiaTdeba. amave dros, naRvlis 

garkveuli nawili _ sruli moculobis daaxloebiT 40 %-mde 

gamomuSavdeba naRvlis mJavebis arsebobisgan damoukideblad. 

naRvlis am nawilis moculoba matulobs iseT nivTierebaTa ze-

moqmedebiT, rogoricaa Teofilini da glukagoni. varaudoben, 

rom K da Cl Tavisuflad icvleba sisxlis plazmasa da naRvels 

Soris, xolo HCO3-is cvla analogiuria kuWqveSa jirkvalSi 

misi cvlis procesisa. naRvelSi bikarbonatebis raodenoba mat-

ulobs sekretinis gavleniT.

III.10.4.8. naRvlis Sedgeniloba da funqciebi        

pirveladi naRvlis mJavebi.  qoliumis da qenodezoqsiqoliu-

mis  warmoqmna xdeba hepatocitebSi qolesterinisagan. qoliu-

mis mJavas produqcia 2-jer aRemateba qenodezoqsiqoliumisas. 

orive es mJava RviZlSi uerTdeba glicins an turins da gamoi-

yofa glikoqoliumis natriumis marilis saxiT. am marilebis 

Tanafardoba tute naRvelSi 3:1 Seadgens.

baqteriuli floris gavleniT, wvrili nawlavis distalur 

ganyofilebaSi pirveladi mJavebis 20%-mde gardaiqmneba meorad 

naRvlis mJavebad-dezoqsiqoliumis da litiqoliumis mJavebad. 

aqve xdeba naRvlis mJavaTa 90-95 %-is aqtiuri reabsorbcia da 

portaluri sisxlZarRvebiT RviZlSi dabruneba, ris Sedegad-

ac warmoiqmneba naRvlis mJavebis e. w. RviZl-nawlavuri cirku-

lacia (nax.22). am cirkulaciaSi monawileobs 2-4 grami naRvlis 

mJava. 24 saaTis ganmavlobaSi es cikli meordeba 6-10 -jer. am 

drois manZilze naRvlis mJavaTa daaxloebiT 0,6 grami gamoiyo-

fa ganavalTan erTad.
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ნახ.22. ღვიძლ-ნაწლავური ცირკულაცია 

			   ღვიძლი
						      სისხლი
					                   ქოლესტერინი სხვადახვა
			                 

ქოლესტერინი
	 ლიპოპროტეინის

					                       შედგენილობაში

ახლადსინთეზირებული
ნაღვლის მჟავები

(0,6 გ/24 სთ) 

 
                    კარის ვენა	     ნაღვლის მჟავების ფონდი	    ნაღვლის
			       (2-4 გრამი), რომელიც		     გზები
			       დღე-ღამეში 6-10 სრულ
			       წრიულ მოძრაობას ახდენს 

	 კოლინჯი					               კუჭი
		
				    წვრილი ნაწლავი

naRvlis pigmentebi. naRvlis pigmentebs ganekuTvneba ZiriTa-

dad bilirubini da biliverdini, aseve urobilinogeni, romelic 

mcire raodenobiTaa warmodgenili. yvela es nivTiereba hemo-

globinis daSlis produqtia. bilirubini wyalSi uxsnadia, ami-

tom sisxliT gadaitaneba RviZlSi albuminTan dakavSirebuli 

saxiT. hepatocitebSi bilirubini warmoqmnis wyalSixsnad ko-

niugatebs glukuronis mJavasTan da umniSvnelo raodenobiT 

sulfatTan. am koniugatebs hepatocitebi naRvlis arxebSi gamo-

yofs. dRe-Ramis ganmavlobaSi Tormetgoja nawlavSi naRvelTan 

erTad gamoiyofa 200-300 mg bilirubini; am raodenobis 10-20% 
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reabsorbirdeba urobilinogenis saxiT da erTveba RviZl-naw-

lavur cirkulaciaSi. bilirubinis danarCeni nawili ki - gana-

valTan erTad gamoiyofa.

naRveli uamrav funqcias asrulebs saWmlis monelebis pro-

cesSi. naRveli saWmlis momnelebel wvenebs ganekuTvneba. is 

aZlierebs pankreasis da nawlavis wvenis fermentebis aqtiuro-

bas. naRvlis mJavebi did rols TamaSobs cximis asimilaciaSi. 

isini neitraluri cximebis emulgirebas axdens, xleCs ra maT 

mravalricxovan umcires wveTebad da am gaxleCiT zrdis ra  

fermentebTan cximebis Sexebis zedapirs. naRvlis mJavebi zrdis  

pankreasis da nawlavis wvenis lipazas aqtiurobas da Sesabam-

isad, aadvilebs cximebis gaxleCas. naRveli aucilebelia cximis 

mJavebis SewovisaTvis da Sesabamisad, cximSi xsnadi vitaminebis: 

A, D, E da K SewovisaTvis. naRveli aZlierebs kuWqveSa jirkvlis 

wvenis gamoyofas, aZlierebs tonuss da astimulirebs msxvili 

nawlavis peristaltikas. naRveli monawileobs membranul saWm-

lis monelebaSi, axdens baqteriostatikur zemoqmedebas nawla-

vis floraze, rac xels uSlis lpobis procesebis ganviTarebas.

garda saWmlis momnelebeli funqcisa, naRveli astimuli-

rebs aseve eqskreciul funqcias. naRvelTan erTad ganidevneba 

sisxlidan da Sesabamisad, organizmidan sxvadasxva ekzogenuri 

da endogenuri nivTiereba. es Tviseba ganasxvavebs naRvels saWm-

lis momnelebeli yvela sxva wvenisagan.

III.10.4.9. naRvlis warmoqmnis regulacia

naRvlis warmoqmnaze uamravi faqtori zemoqmedebs. naRv-

lis sekreciis stimulatorebia sisxlSi arsebuli naRvlis kom-

ponentebi, marilmJava da sxva mJavebi, romelTa gavleniTac 

Tormetgoja nawlavSi sekretini warmoiqmneba. es hormoni xels 

uwyobs ara mxolod kuWqveSa jirkvlis wvenis warmoqmnas, ar-

amed hormonul zemoqmedebas axdens RviZlis ujredebze da as-

timulirebs naRvlis produqcias. marTalia, naRvlis warmoqmna 

uwyveti procesia, magram is mniSvnelovnad stimulirdeba saWm-
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lis miRebis aqtiT, romelic naRvlis sekreciaze zemoqmedebs 

rogorc refleqsuri, aseve humoruli gziT. saWmlis monelebis 

procesSi naRvlis sekrecia SesaZlebelia, CveulebrivTan Se-

darebiT 2-jer gaizardos (rac sekretinis moqmedebiT aris gan-

pirobebuli). am dros masSi bikarbonatebis Semcveloba matu-

lobs.

rac Seexeba nervul regulacias, dadgenilia, rom cTomili 

da marjvena diafragmuli nervi, maTi agznebisas, aZlierebs he-

patocitebis mier naRvlis warmoqmnas. simpaTikuri nervebi ki 

akavebs naRvlis gamomuSavebis process.

naRvlis warmoqmnaze gavlenas axdens kuWis, wvrili da msxvi-

li nawlavis da sxva Sinagani organoebis interoreceptorebidan 

momavali refleqsuri gavlenebi. dadgenilia Tavis tvinis qer-

qis gavlena RviZlis ujredebis mier naRvlis gamomuSavebaze.

III.10.4.10. naRvlis gamoyofa  

naRvlis gadasvlas Tormetgoja nawlavSi naRvlis gamoyofa 

anu qolekinezi ewodeba. naRvlis gamoyofa, naRvlis warmoqm-

nisgan gansxvavebiT, perioduli procesia da damokidebulia, 

ZiriTadad, saWmlis miRebaze. naRvlis moZraoba ganpirobebulia 

wnevis gradientiT naRvlis gamomyof sistemasa da Tormetgoja 

nawlavis Rrus Soris. naRvlis sadinarebSi wneva iqmneba TviT 

naRvlis warmoqmnis procesis xarjze, naRvlis sadinarebisa da 

naRvlis buStis gluvi kunTebis SekumSvis Sedegad. es SekumS-

vebi dakavSirebulia 3 sfinqteris aqtiurobasTan, romelTagan 

erTi mdebareobs naRvlis saerTo sadinarisa da naRvlis buStis 

sadinaris Serwymis adgilas, meore _ naRvlis buStis yelSi da 

mesame _ naRvlis saerTo sadinaris daboloebaSi (oddis sfin-

qteri).

naRvlis gamoyofis Zlieri aRmgznebi TvisebebiT xasiaT-

deba kvercxis yviTri, rZe, xorci da cximi. Tormetgoja naw-

lavSi Txevadi cximis, kvercxis yviTris da magniumis sulfatis 

moxvedra iwvevs qolecistokininis gamoyofas. qolecistokini 
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ZiriTadi stimulatoria naRvlis gamoyofisa. is erTdroulad 

astimulirebs naRvlis buStis SekumSvasa da oddis sfinqteris 

modunebas, ris Sedegad naRveli gadaisroleba Tormetgoja naw-

lavSi.

naRvlis buStis kedlebis kunTebis meqanikuri SekumSva da 

naRvlis sadinaris sfinqteris gaxsna (rgoluri kunTebis mo-

duneba) SeiniSneba jer kidev sakvebis miRebis pirvel wuTebSi 

anu Tormetgoja nawlavis lorwovani garsis receptoruli 

aparatis meqanikur da qimiur gaRizianebamde karga xniT adre. 

Tormetgoja nawlavis sanaTurSi naRvlis pirveli ulufebi ga-

dadis saWmlis miRebis dawyebidan 5-10 wuTis Semdeg da am dros 

gamoyofil naRvels ufro muqi feri aqvs, Semdgom gamoyofil 

ulufebTan SedarebiT, vinaidan pirveli ulufebi naRvlis buS-

tis naRvelia, Semdgomi ki RviZlis naRveli. saWmlis miRebis 

dawyebidan 10-wuTis Semdeg iwyeba naRlis buStis naRvlis 

evakuaciis ZiriTadi periodi, romelic xasiaTdeba SekumSvisa 

da modunebis periodebis morigeobiT da grZeldeba, saSualod, 

3-6 saaTs. misi dasrulebis Semdeg naRvlis buStis SekumSva 

wydeba da masSi kvlav iwyeba naRvlis deponireba.

III.10.4.11. naRvlis gamoyofis meqanizmi    

naRvlis buStSi naRvlis dagrovebasa da Tormetgoja naw-

lavSi naRvlis gadasvlaSi did rols TamaSobs naRvlis sadina-

ris kunTebisa da naRvlis buStis muskulaturis SeTanxmebuli 

moqmedeba. naRvlis buStis kunTebis SekumSvas Tan axlavs sfin-

qteris rgoluri kunTebis moduneba (anu gaxsna), rac naRvlis 

buStidan naRvlis evakuacias iwvevs. aseve, sfinqteris kunTis 

SekumSva xdeba naRvlis buStis kunTebis modunebasTan erTad, 

rac naRvlis buStSi naRvlis dagrovebas iwvevs. am ori kunTis 

SeTanxmebuli moqmedeba uzrunvelyofs naRvlis periodul ga-

dasvlas Tormetgoja nawlavSi. saWmlis monelebis mTeli pro-

cesis ganmavlobaSi oddis sfinqteri Riad rCeba. amitom naRve-

li mTeli am xnis manZilze Tavisuflad gadadis Tormetgoja 
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nawlavSi. magram rogorc ki sakvebis  bolo ulufa datovebs 

Tormetgoja nawlavs, oddis sfinqteri iketeba da wydeba naRve-

lis gadasvla Tormetgoja nawlavSi. naRvlis buStisa da sfin-

qteris kunTebis SeTanxmebuli moqmedeba regulirdeba rogorc 

refleqsuri, aseve humoruli faqtorebiT.

III.10.4.12. naRvlis gamoyofis regulacia   

nawlavSi naRvlis gadasvlis refleqsuri regulaciis rka-

lis eferentuli nawili Seicavs cTomili nervisa da simpaTi-

kuri nervebis boWkoebs. cTomili nervis gaRizianeba iwvevs 

naRvlis buStis kunTebis SekumSvas da sfinqteris rgoluri 

kunTis modunebas. simpaTikuri nervuli boWkoebis stimulacia, 

piriqiT, sfinqteris kunTebis SekumSvasa da naRvlis buStis 

kunTebis modunebas da Sesabamisad, nawlavSi naRvlis gadasvlis 

Sewyvetas iwvevs.

naRvlis gamoyofis humoruli regulacia, pirvel yovlisa, 

dakavSirebulia Tormetgoja nawlavis lorwovan garsSi hormon 

qolecistokininis (pankreozimini) gamomuSavebasTan. qolecis-

tokinini warmoiqmneba cilebis da cximebis gadamuSavebis Su-

aleduri produqtebis gavleniT da iwvevs naRvlis buStis kun-

Tebis SekumSvas da sfinqteris kunTis modunebas.

naRvlis gamoyofis mniSvnelovani humoruli gamRizianebe-

lia Tavad naRveli. magaliTad, sisxlSi naRvlis Seyvana iwvevs 

naRvlis gaZlierebul sekrecias hepatocitebis mier da naRv-

lis mniSvnelovani raodenobiT gamoyofas. naRvlis gamoyo-

faSi,  iseve, rogorc mis warmoqmnaSi, gansazRvruli adgili 

uWiravs am procesebis gaaqtiurebis pirobiTrefleqsur meqa-

nizms.

naRvlis gamoyofa garkveulwilad damokidebulia sakvebi 

produqtebis bunebaze, miRebuli sakvebis saxeobasa da raode-

nobaze. dadgenilia, rom naRvelmdeni efeqtiT gamoirCeva rZe, 

xorci, puri. es Tviseba cximebs ukeTesad aqvs gamoxatuli, vi-
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dre cilebs da naxSirwylebs. xorcis miRebisas naRvlis gam-

oyofa grZeldeba 7 saaTis ganmavlobaSi, puris miRebaze _ 10 
saaTis, xolo rZis dalevis SemTxvevaSi daaxloebiT 9 saaTs. 

meti raodenobis naRveli gamoiyofa xorcze da rZeze, naklebi 

raodenobisa _ purze. yvelaze didi raodenobiT naRveli gamoi-

yofa Sereuli sakvebis miRebis dros.

III.10.4.13. naRvlis kenWebi 

sanaRvle gzebis erT-erT yvelaze gavrcelebul daavade-

bas warmoadgens naRvel-kenWovani daavadeba. naRvlis kenWebis 

ZiriTadi masa (90%-mde) Sedgeba qolesterinisagan. danarCeni 

10%-i Seicavs bilirubin-kalciumis naerTs _ naRvlis buS-

tis naRveliT gajerebul narevs, romelsac daleqvisadmi aqvs 

midrekileba. normaSi qolesterini narevSi micelis saxiT aris 

Sewonili. aseTi mdgomareobis SenarCunebaSi umniSvnelovanes 

rols asrulebs naRvlis mJavebis marilebis, lecitinis da 

qolesterinis koncentraciis Tanafardoba. 

naRvelkenWovani daavadebiT daavadebul pirebs naRvlis 

buStis naRveli gajerebuli aqvT qolesteriniT, romelic  

ileqeba kristalebis saxiT. naRvlis sxvadasxva komponentis 

Tanafardobis cvlilebis mizezebi dReisaTvis sakmarisad 

Seswavlili ar aris. qenodezoqsiqoliumis mJavas regularu-

li miRebisas es Tanafardoba icvleba dadebiTi mimarTule-

biT, rac xels uSlis qolesterinuli qvebis warmoSobas. 

qenodezoqsiqoliumis mJavas xangrZlivi moxmarebis Sedegad 

savsebiT iSleba da ganiwoveba ukve arsebuli qvebi. kenWebi 

warmoiqmneba maSin, roca uxsnadi naerTi (kalciumis biliru-

binati) kompleqsidan gamoTavisufldeba xsnadi bilirubinis 

glukuronidTan erTad (mag, baqteriuli beta-glukuronidazas 

zemoqmedebiT).
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III.10.5. wvril nawlavSi saWmlis monelebis Taviseburebani

maRalmolekuluri nivTierebebi kuWsa da Tormetgoja naw-

lavSi pirveladi hidrolizuri gaxleCis Sedegad gardaiqmneba 

ufro dabalmolekulur nivTierebebad. warmoqmnili oligo-

saqaridebis, oligopeptidebis, emulgirebuli cximebis hidro-

lizuri gaxleCa ki mimdinareobs wvrili nawlavis momnelebeli 

wvenisa da epiTeluri ujredebis fermentebiT. sabolood, hi-

drolizuri gaxleCis Sedegad mliv nawlavSi warmoiqmneba is-

eTi dabalmolekuluri nivTierebebi, romelTa Sewovis unari 

aqvs organizms. Sewova ZiriTadad wvril nawlavSi mimdinareobs. 

cilebis hidrolizuri gaxleCis produqtebia aminomJavebi, nax-

Sirwylebisa _ monosaqaridebi, cximebisa ki _ glicerini da cxi-

mis mJavebi. yvela es nivTiereba sisxlSi Sewovisas gamoiyeneba 

organizmis sxvadasxva struqturuli erTeulis plastikur da 

energetikul masalad.

oligosaqaridebisa da oligopeptidebis gamxleCi fermente-

bi ganTavsebulia wvrili nawlavis epiTeluri ujredebis (igive 

enterocitebis) zedapirze. am ujredebis, nawlavis sanaTurisken 

mimarTul, zedapirze ganlagebulia TiTistariseburi gamonaz-

ardebi xaoebi da mikroxaoebi, romlebic zrdis enterocitebis 

saerTo zedapirs.

xao lorwovani garsis gamonazardia. nawlavis xaoebs Tit-

istariseburi forma aqvs (nax.23). maTi sigrZe 0,2-1 mm-ia.yoveli 

xaos centrSi moTavsebulia limfuri sadinari (xaos sinusi). xao 

garedan dafarulia erTSriani cilindruli formis epiTelium-

iT. epiTeliumsa da sinuss Soris uwvrilesi sisxlZarRvebia gan-

lagebuli. xaos sayrdens warmoadgens SemaerTebeli qsovili, 

romelic daqsaqsulia gluvkunTovani boWkoebis wnuliT. xaos 

limfuri ZarRvi garSemortymulia nervuli boWkoebiT, rom-

lebic dakavSirebulia lorwovanqveSa nervul wnulTan. wvril 

nawlavSi 4 mln-mde xaoa. 1 mm2 farTobze saSualod 18-40 xao 

mdebareobs. wvrili nawlavis sawyis ganyofilebaSi, sadac Sewo-

va intensiuria, xaos raodenoba metia, vidre qveda ganyofile-

baSi. xao, gluvkunTovani boWkoebis SekuSvis meSveobiT axdens 
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rxeviT da kumSvad moZraobebs. nawlavSi sakvebis ararsebobis 

dros xao naklebad moZravia. saWmlis monelebis dros xaoebi 

riTmulad ikumSeba, rac sakveb nivTierebaTa Sewovas amsub-

uqebs. xaoebis SekumSva-modunebis Sedegad ganxorcielebuli 

riTmuli moZraobis ricxvi wuTSi 3-7 -is farglebSi meryeobs.

nawlavis lorwovani garsis Semwovi zedapiris farTobi 

ufro diddeba xaoebis kargadganviTarebuli sistemiT. mik-

roxaoebi cotoplazmis cilindruli formis gamonazardebia, 

romlebic monawileobs ara mxolod membranuli monelebis pro-

cesSi, aramed TviT Sewovis procesSic. mikroxaoebis raodenoba 

wvrili nawlavis 1 sm2 farTobze 200 milionamdea. maTi sigrZe 

0,75-1,5 mkm sazRvrebSi meryeobs. TiToeul epiTelur ujredze 

ganlagebulia daaxloebiT 3 000 mikroxao, rac nawlavis Semwov 

zedapirs 14-39-jer zrdis. mikroxaoebis erToblioba warmoqm-

nis e. w. jagrisisebur aSias. TiToeuli mikroxao Tavis zeda 

nawilSi dafarulia glikokaliqsiT. es ukanaskneli warmodge-

ba mukopolisaqaridebis badisagan, romelSic ganTavsebulia 

uamravi fermenti. amitom mikroxaoebisgan warmoqmnil mTel 

jagrisisebur aSiaze mdebareobs fermentebisgan warmoqmnili 

mZlavri fena. es fermentebi gansxvavebuli warmomavlobiT 

xasiaTdeba. am fermentTa erTi nawili pankreasuli warmoSo-

bisaa anu isini jagrisisebur aSiaze adsorbirebulia qimusidan. 

fermentebis meore nawili _ wvrili nawlavis fermentebia. es 

fermentebi sinTezdeba nawlavis ujredSi da mere ganTavsdeba 

membranis zedapirze. pankreasuli warmoSobis fermentebi xaoe-

bis glikokaliqsuri badis ufro zeda nawilSia ganTavsebuli. 

glikokaliqsuri badis ZirSi moTavsebuli fermentebi nawlavis 

ujredis fermentebia da am ujredis membranasTan aris dakav-

Sirebuli. es fermentebi gamoTavisufldeba mxolod entero-

citis destruqciis Semdeg. glikokaliqsze ganTavsebul fer-

mentTa Soris aris iseTi fermentebi, rogoricaa: tripeptidaza, 

aminopolipeptidaza, aminopeptidaza, specifikuri da sxvadasx-

vagvari dipeptidazebi, amilaza, oligo-alfa-1,6-glukozidaza, 

disaqaridebi, saqaraza, maltaza, izomaltaza, laqtaza.
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xaoebsa da mikroxaoebze mimdinareobs sakvebi produqtebis 

gadamuSavebis rogorc Sualeduri, aseve damamTavrebeli sta-

diebi. moneleba zed membranaze, ujredis gareTa da SigniTa 

ares Soris arsebul sazRvarze mimdinareobs. amitomac uwode-

ben wvril nawlavSi mimdinare monelebas membranul monelebas.

aRsaniSnavia, rom jagrisiseburi aSia erTgvari baqtericid-

uli filtris rols asrulebs, ris gamoc hidrolizis damam-

Tavrebeli etapebi sruliad sterilur garemoSi mimdinareobs. 

am sterilurobas uzrunvelyofs is, rom jagrisiseburi aSiis 

forebis zomebi 10-20 nm-ia (100-200 angstremi), nawlavis baqte-

riis sidide ki sul ramdenime mikroni.  baqteriebi ver axerxebs 

gaRwevas jagrisisebur aSiaSi, ris gamoc hidrolizis dama-

mTavrebeli etapis produqtebi maTTvis miuRweveli xdeba. es 

faqti erT-erTi umTavresi mizezTagania wvril nawlavSi baqte-

riis gamravlebis SezRudvisa.

membranuli saWmlis monelebis koncefciis Tanaxmad, gliko-

kaliqsis mier adsorbirebuli fermentebi axdens  makromole-

kulur nivTierebaTa hidrolizur gaxleCas oligomerebamde, 

xolo enterocitebis membranasTan dakavSirebuli fermentebi 

ki - monomerebamde xleCs maT. enterocitebis membranaSi, maT-

Tan fermentebis dakavSirebis adgilTan axlos, „CaSenebulia~ 

e. w. aqtiuri transportis sistemebi (gadamtanebi), romlebic 

Sewovis process axorcielebs. am rTuli funqciis gamo en-

terocitebis zedapirs gadamamuSavebel-Semwov zedapirs uwode-

ben. epiTeluri ujredebi didi siCqariT ganaxldeba. amasTan, 

lorwovani garsis kriptebidan xaoebis mwvervalisaken daaxloe-

biT 24-36 saaTis ganmavlobaSi gadaadgildeba; sami dRis Semdeg 

ki destruqcias ganicdis. nawlavis sanaTurSi yoveldRiurad 

ganirRveva daaxloebiT 250 grami enterociti, rac Seesabam-

eba daaxloebiT 25 gram cilas. enterocitebisgan warmoqmni-

li cilebi da aseve ,momnelebeli wvenebiT gamoyofili cile-

bi (daxloebiT 150 gr dRe-RameSi) ixliCeba da maTi gaxleCis 

produqtebis umetesi nawili kvlav Seiwoveba.
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III.10.6. Sewova    

Sewova universaluri rTuli fiziologiuri procesia, ro-

melic uzrunvelyofs sakveb nivTierebaTa gaxleCis saboloo 

produqtebis gadatanas organizmis Sinagan areSi. sakveb niv-

TierebaTa nawlavebidan Sewovis procesSi garegani aris rols 

kuW-nawlavis traqtis sanaTuri asrulebs, xolo Sinagani ari-

sas - nawlavis epiTeluri ujredebi, ujredSorisi sivrce, 

limfa da sisxli. Sewovis procesi uzrunvelyofs sakveb niv-

TierebaTa gadatanas wvrili nawlavis sanaTuridan (romelic 

Sewovis ZiriTad adgils warmoadgens kuW-nawlavis traqtis 

mTel sigrZeze) sisxlsa da limfaSi. Sewovas axdens epiTelu-

ri ujredebi, romlebiTac amofenilia saWmlis momnelebeli 

milis sanaTuri (ZiriTadad, wvrili nawlavisa). am specialize-

bul ujredebSi mimdinareobs sakveb nivTierebaTa fermentuli 

gaxleCis produqtebis qimiuri transformaciis procesebi da 

gaxleCisa da transformaciis produqtebis gadasvla nawlavi-

dan sisxlsa da limfaSi. nawlavis epiTeluri ujredi, rogorc 

aseTi, aramxolod naxevradgamtari membranaa, aramed gansaz-

Rvruli fiziologiuri samuSaos ganmaxorcielebeli speciali-

zebuli organoc.

nawlavis epiTeliumi warmoadgens biologiur naxevradgam-

tar membranas, romelic gamoirCeva rigi TaviseburebebiT. maT 

Soris aris SerCeviTi Sewovis unari. zogi nivTiereba advilad 

da Cqara Seiwoveba, zogi ki-an mcire raodenobiT an sruliad 

ara. magaliTad, monosaqaridebis narevidan janmrTeli ada-

mianis nawlavSi glukoza da galaqtoza ufro Cqara Seiwoveba, 

vidre naxSirwylebis hidrolizis sxva saboloo produqti. na-

triumis qloridi Seiwoveba kargad da Cqara, magniumis sulfa-

ti ki-TiTqmis ar Seiwoveba. nawlavis epiTeliumSi mimdinareobs 

rTuli bioqimiuri procesebi. aq xdeba cximis sinTezi glic-

erinisa da cximis mJavebisagan, naxSirwylebis fosforilireba, 

advildeba monoSaqrebis Sewova maTze fermenti fosfatazas ze-

moqmedebiT da a. S.
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Sewovis procesi dakavSirebulia energetikul cvlasTan. 

rac ufro aqtiuria epiTeluri ujredi, miT met Jangbads moix-

mars is. Sewova damokidebulia lorwovani garsis agebulebis 

Taviseburebaze, sakvebis gardaqmnis xarisxze, kuW-nawlavis Sig-

Tavsis Sedgenilobaze.	
Sewovis meSveobiT organizmi iRebs yvelafers, rac aucile-

belia misi cxovelqmedebisaTvis. Sewova xdeba momnelebeli arx-

is mTel sigrZeze, magram saWmlis momnelebeli milis sxvadasxva 

adgilze Sewovis intensiuroba sxvadasxvaa da mis ZiriTad adg-

ils wvrili nawlavi warmoadgens. Sewovis unari gaaCnia piris 

Rrus lorwovan garss, magram piris RruSi ar aris da verc 

iqneba sakvebis gaxleCis saboloo produqtebi, amitom Sewovas 

aq praqtikuli mniSvneloba ara aqvs. piris RruSi kargad Sei-

woveba zogierTi wamali.

saylapavSi Sewova ar xdeba. kuWSi Seiwoveba wyali, miner-

aluri marilebi, monoSaqrebi, alkoholi, wamlebi, hormonebi, 

albuminebi, peptonebi. Tormetgoja nawlavSi aseve Seiwoveba 

wyali, mineraluri nivTierebebi, hormonebi da cilis daSlis 

produqtebi.

Sewovis ZiriTadi prcesebi mimdinareobs wvril nawlavSi. 

naxSirwylebi Seiwoveba sisxlSi, glukozis saxiT da zogjer sxva 

monosaqaridebis saxiTac (galaqtoza, fruqtoza). monoSaqrebis 

Sewova iwyeba wvrili nawlavis zeda ganyofilebaSi. mis qveda 

ganyofilebaSi qimusSi (sakveb fafaSi) TiTqmis ar aris naxSir-

wylebis gaxleCis produqtebi. cilebis gaxleCis produqtebic 

aseve, sisxlSi Seiwoveba. cilebi Seiwoveba aminomJavebis da mar-

tivi peptidebis saxiT. cilebis gaxleCis produqtebis Sewovac 

gansakuTrebulad energiulad wvrili nawlavis zeda ganyo-

filebaSi mimdinareobs; cxoveluri warmoSobis cilebis (xorci, 

kvercxi, rZe) gaxleCis produqtebi Seiwoveba 95-99 %-iT, mcena-

reuli warmoSobis cilebisa (puri, bostneuli) ki _ 60-80 %-iT.

cximebis daSlis produqtebi Seiwoveba limfaSi. misi mx-

olod mcire nawili (30 %-mde) Seiwoveba sisxlSi. neitraluri 

cximebi fermentebiT ixliCeba glicerinad da cximis mJavebad. 
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glicerini wyalSi xsnadia da advilad Seiwoveba. cximis mJavebi 

Seiwoveba mxolod naRvlis mJavebTan urTierTqmedebis Semdeg. 

naRvlis mJavebTan cximis mJavebi kompleqsur naerTebs qmnis da 

swored am naerTebis saxiT xdeba maTi Sewova.

wyali, mineraluri marilebi, vitaminebi Seiwoveba sisxlSi da 

es Sewova mimdinareobs wvrili nawlavis mTel sigrZeze. msxvil 

nawlavSic aseve xdeba wylis da mineraluri marilebis Sewova. 

aq sakvebi nivTierebebis Sewova im SemTxvevaSi xdeba, Tu isini 

msxvil nawlavSi mniSvnelovani raodenobiT gadadis da advilad 

eqvemdebareba gaxleCas anu adviladSeTvisebadi nivTierebebia.

Sewova yvelaze intensiuria iq, sadac metia lorwovan 

garsTan sakvebi masebis Sexebis zedapiri. wvril nawlavSi, misi 

agebulebis Taviseburebidan gamomdinare, yvela piroba arse-

bobs saimisod, rom lorwovani garsis epiTelurma ujredebma 

TavianTi specifikuri funqcia _ Sewova ganaxorcielos: swori 

nawlavis lorwovan garsSi didi raodenobiT aris warmodgenili 

rgoluri nakecebi _ kerkringis nakecebi, aseve xaoebis da mik-

roxaoebis uzarmazari raodenoba, rac zrdis Semwov zedapirs.

 wvrili nawlavis sigrZe adamianSi Seadgens daaxloebiT 2,8 
metrs (30 sm Tormetgoja nawlavi,120 sm mlivi nawlavi da 130 sm 
TeZos nawlavi. nawlavis saerTo zedapiris farTobi daaxloe-

biT 200 m2-s Seadgens. aseTi didi farTobi iqmneba ZiriTadad 

rgoluri nakecebiT, xaoebiT da mikroxaoebiT. xaoebis riTmuli 

SekumSva aumjobesebs qimusTan maT kontaqts da aseve, xaoebSi 

gamavali limfuri kapilarebisagan limfis gamodevnas.

xaoebis moZraoba regulirdeba lorwovanqveSa nervuli wnu-

liT. am moZraobas astimulirebs hormoni vilikinini (Tormet-

goja nawlavis lorwovani garsis sekreti) da yvela is gamRiz-

ianebeli, romelTa gavleniTac vilikinini gamomuSavdeba; aseve, 

meqanikuri faqtori _ qimusis Sexeba wvrili nawlavis lorwovan 

garsTan; cilebis da naxSirwylebis daSlis produqtebi, (pep-

tonebi, aminomJavebi, glukoza), siTxeebi (yava, Cai, kakao) mkve-

Trad gamoxatul mastimulirebel gavlenas axdens xaoebis moZ-
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raobaze; marilmJava, naRveli da misi mJavebi aZlierebs xaos 

moZraobas; aseve, zogierTi farmakologiuri nivTiereba: qo-

lini, kalomeli xels uwyobs xaos moZraobas. magram kalciumis 

da kaliumis marilebi, natriumis sulfati, tanini, atropini 

aqveiTebs xaoebis moZraobas.

Sewovis procesisaTvis aseve gansakuTebuli mniSvneloba aqvs 

nawlavis sisxliT momaragebas, gansakuTrebiT _ misi lorwovani 

garsisa. saWmlis monelebisas jorjlis sisxliT momarageba 

Seadgens daaxloebiT 400 ml/wuTSi, xolo saWmlis monelebis 

yvelaze aqtiur fazaSi-daaxloebiT 750 ml/wuTSi. 

III.10.6.1.  Sewovis meqanizmebi   

nawlavis enterocitebis gareTa (nawlavis sanaTurisken mimar-

Tuli) zedapiridan maT SigniTa (sisxlZarRvebisken mimarTuli) 

zedapirisken nivTierebebis gadatanis procesi asaxavs Sewovis 

procesis yvelaze arsebiT maCvenebels _ nivTierebaTa jamur 

(sumarul) gadatanas. mraval enterocitSi nivTierebaTa gadatana 

xdeba ara erTi-aRniSnuli mimarTulebiT, aramed orive mimar-

TulebT. aseT SemTxvevaSi jamuri gadatana Seesabameba nawlavis 

serozuli garsis mimarTulebiT da nawlavis sanaTuris mimar-

TulebiT arsebul nakadTa Soris sxvaobas. Tu aRemateba trans-

porti nawlavidan, maSin xdeba Sewova, sapirispiro SemTxvevaSi 

adgili aqvs eqskrecias. nawlavSi transportis raodenobrivi 

analizi Zneldeba im mizeziT, rom enterocitSi nawlavis mxri-

dan SeRweuli nivTiereba, mis serozul ubanSi SeiZleba gamoiyos 

Secvlili saxiT (magaliTad, trigliceridebi gardaiqmneba cxi-

mis mJavebad da glicerinad). amasTan, analizisTvis aucilebe-

lia gaizomos ara mxolod koncentracia ama Tu im nivTierebisa, 

aramed am nivTierebis orive mimarTulebiT gadatanili raode-

nobac. nawlavis sanaTurSi romelime nivTierebis koncentraciis 

Semcireba Sewovis maCvenebeli SeiZleba gaxdes mxolod im SemTx-

vevaSi, Tu imavdroulad izomeba wylis raodenobac.
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III.10.6.2. transportis saxeebi 

miuxedavad Sewovis procesis sirTulisa, Termodinamikis 
kanonebis gamoyeneba mniSvnelovnad aadvilebs nawlavis epiTe-
liumSi nivTierebaTa transportis procesis rogorc Tviso-
brivi, ise raodenobrivi maxasiaTeblebis aRweras. Sewovis dros 
adgili aqvs rogorc pasiur (difuzia, osmosi), aseve aqtiur 
(energodamokidebul) transports.

kuW-nawlavis traqtSi nivTierebaTa transportisTvis gan-
sakuTrebuli mniSvneloba aqvs nawlavis zedapiris  farTobis 
sidides da nawlavis lorwovani garsis sisxliT momaragebas -  
sisxlis mudmivi nakadis gavlenas sisxlsa da nawlavis sanaTurs 
Soris koncentraciaTa gradientze.

pasiuri transportis saxeebia difuzia, osmosi da fil-
tracia. difuziis mamoZravebel Zalas gaxsnil nivTierebaTa 
nawilakebis koncentraciuli gradienti warmoadgens. osmosuri 
transporti difuzuri gadatanis nairaxeobaa. osmosis dros 
gadaadgileba xdeba gamxsneli nivTierebis nawilakebis koncen-
traciuli gradientis Sesabamisad. filtraciis procesi hi-
drostatikuri wnevis gavleniT xdeba da mdgomareobs xsnaris 
gadatanaSi membranis forebis gavliT. filtraciis gansaxor-
cieleblad  saWiro hidrostatikuri wneva iqmneba nawlavis ked-
lis kunTovani boWkoebis SekumSviT. Sewovis procesSi sisxl-
sa da limfaSi gadadis ara mxolod „wminda xsnarebi~, aramed 
sxvadasxva nawilakebiT Sewonili xsnarebic, Tu am nawilakebis 
zomebi 0,1 mkm-s ar aRemateba.

difuziisa da osmosis saSualebiT nawlavis lorwovani garsis 
gavliT gadaitaneba wyali, qloris ioni, aseve, iseTi nivTiere-
bebi, rogoricaa askorbinis mJava, piridoqsini da roboflavini. 
radgan ujreduli membranebi Seicavs lipidebis did raodenobas, 
membranis gavliT difuziisTvis aucilebelia sadifuzio niv-
Tierebebi cximSi xsnadi iyos. ionuri difuziis Teoriis Tanax-
mad, aseTi gziT gadaitaneba, ZiriTadad, susti mJavebis da an 
susti tuteebis aradisocirebuli marilebi. amis gaTvaliswineba 
aucilebelia avadmyofisTvis wamlis daniSnvis dros. vinaidan wam-
lebis didi nawili swored difuziis gziT Seiwoveba.
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rac Seexeba nawlavis lorwovan garsSi nivTierebaTa aqti-
ur transports, misi amomwuravad ganmsazRvreli ganmartebebi 
dReisaTvis jer kidev ar arsebobs. Tumca, cnobilia rigi Ta-
viseburebebisa, rac damaxasiaTebelia nawlavSi transporitis am 
saxisTvis. esenia: 1) misTvis aucilebeblia energia (Jangbadis 
ukmarisobisas, temperaturis daqveiTebisas an metabolizmis in-
hibitorebis gavleniT es transporti kavdeba); 2) is SeiZleba 
mimdinareobdes eleqtro-qimiuri gradientis sawinaaRmdegod; 
3) aseTi transportis siCqare sakmaod maRalia; Tumca _ 4) am 
siCqares ar SeuZlia gadaaWarbos „simaZRris maCvenebels~; 5) 
aseTi transporti qveiTdeba da kavdeba zogierTi nivTierebiT, 
konkurentuli inhibirebis tipiT. sakvebis mravali komponenti 
(aminomJavebi, monosaqaridebi, vitamin B12, kalciumi) Seiwoveba 
swored aqtiuri transportis meqanizmiT.

ganasxvaveben sxvadasxva saxis aqtiur transports. varaudo-
ben, rom aqtiuri transporti xorcieldeba ujredTa gareTa 
membranaze ganlagebuli hipoTeturi gadamtanebiT da rom es 
gadamtanebi fermentebia, romlebsac aqvs unari miierTos niv-
Tiereba da gadaitanos is citoplazmaSi substrati _ gadamta-
nis kompleqsis saxiT. membranis SigniTa mxares gadamtani aTa-
visuflebs gadatanil nivTierebas da kvlav membranis gareTa 
mxrisaken difundirebs.

aqtiuri transportis nairsaxeobad ganixilaven e. w. `gaad-
vilebul difuzias~, romelic Cveulebrivi difuziis msgavsad 
mimdinareobs energiis xarjvis gareSe da koncentraciuli gra-
dientis mimarTulebiT. amasTan, „gaadvilebuli difuzia` ufro 
Cqari procesia, gaaCnia gajerebis zRvari, eqvemdebareba inhibi-
rebas konkurentuli tipiT da Sesabamisad, xorcieldeba gadam-
tanebis meSveobiT.

ganarCeven aqtiuri transportis kidev erT saxes, romelsac 
pinocitozi ewodeba. am SemTxvevaSi plazmuri membrana mcire 
zomis nawilakebis irgvliv warmoqmnis CaRrmavebas, Semdeg mem-
branis kideebi erTdeba am nawilakebis garSemo da warmoiqmneba 
buStuki, romelic gadaadgildeba ujredis SigniT.

ganasxvaveben satransporto sistemebs, romlebic uzrunvey-
ofs nivTierebaTa gadatanas (apikaluri membranis gavliT) ujre-
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dis SigniT da satransporto sistemebs, ganlagebuls enterocitis 
bazaluri da lateraluri membranis ubanSi, romlebic axdens niv-
TierebaTa gadatanas ujredis SigniTa aridan sisxlsa da limfaSi.

nawlavidan Sewovili yvela nivTiereba gadaadgildeba sisx-
lis ZarRvebisa da limfis sadinarebis meSveobiT. kuWidan, wvri-
li da msxvili nawlavidan sisxli gadadis jer RviZlSi,  por-
taluri venebiT da mxolod amis Semdeg xvdeba sisxlis saerTo 
mimoqcevaSi. piris da swori nawlavis lorwovani garsidan Sewo-
vili nivTierebebi ki pirdapir  gadadis sistemuri mimoqcevis 
sisxlZarRvebSi. nawlavebidan limfa gaedineba   nawlavis lim-
furi sadinarebiT cisternebSi, saidanac   gulmkerdis nakadiT 
gadadis zeda Rru venaSi.

III.10.6.3. wylis, ionebis (mineraluri marilebis) da 
vitaminebis Sewova       

wylisa da marilebis Sewova xdeba wvril (ZiriTadad) da msx-
vil nawlavSi. dRe-Ramis ganmavlobaSi adamianis nawlavSi Sewo-
vili wylis saerTo raodenoba 8-10 litria. wylisa da marilebis 
udidesi nawili Seiwoveba mlivi nawlavis zeda ganyofilebaSi. 
msxvil nawlavSi dRe-Ramis ganmavlobaSi mxolod 200-500 ml wy-
ali gadadis.

wvril da msxvil nawlavSi (naklebi xarisxiT kuWSic) wyalsa 
da eleqtrolitebs SeuZlia difuzurad gadaadgileba  kedlis 
orive mxares,rogorc gareTa, aseve SigniTa mimarTulebiT. amis 
gamo nawlavis SigTavsi sisxlis plazmis izotonuria. roca qimusi 
Cqara gadadis Tormetgoja nawlavSi, maSin duodenuri SigTavsi 
droebiT SeiZleba hipertonulic gaxdes sisxlis plazmisa. es ki 
Tormetgoja nawlavSi wylis gadasvlas iwvevs da piriqiT, roca 
nawlavidan Seiwoveba osmosurad aqtiuri nivTierebebi, maT kval-
dakval, osmosuri gradientis mimarTulebiT, gadadis wyalic.

wylis transporti mWidrod aris dakavSirebuli natri-
umis ionis transportTan da ganisazRvreba kidevac am ionis 
transportiT. natriumis aqtiuri transporti gadamwyvet rols 
asrulebs wylis gadatanaSi. misiT Seqmnili osmosuri gradienti 
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warmoadgens wylis milekulis uSualo mamoZravebel Zalas. wy-
lis transporti xdeba rogorc enterocitebis gavliT, aseve 
ujredSorisi arxebiT. 

miuxedavad imisa, rom nawlavSi gamudmebiT mimdinareobs 
natriumis Sewova, am ionis koncentracia saWmlis momnelebel 
traqtSi narCundeba sisxlis plazmaSi misi koncentraciis Ses-
abamis doneze.

natriumis transporti SeiZleba xdebodes rogorc aqtiuri, 
ise pasiuri gziT. nawlavis sanaTuridan natriumis gadatana sisx-
lSi SeiZleba moxdes rogorc enterocitis gavliT, aseve ujred-
Sorisi arxebiT. enterocitebSi maTi gadasvla pasiuri gziT xde-
ba, magram specifikuri satransporto sistemebis monawileobiT 
mimdinareobs. enterocitebSi aris aseve natriumis transportis 
damatebiTi sistema, romelic uzrunvelyofs natriumis ele-
qtrogenul transports, dakavSirebuls Saqrebis da aminomJavebis 
transportTan, razec odnav qveviT gveqneba saubari. Na-is trans-
porti dakavSirebulia aseve HCO3-is transportTan.

natriumis transporti enterocitis bazaluri da lateral-
uri membranis gavliT aqtiuri tipisaa da mimdinareobs aq lo-
kalizebuli natrium-kaliumis tumbos saSualebiT. Tormetgo-
ja da mliv nawlavSi natriumis Semcveloba iseTivea, rogoric 
sisxlis plazmaSi anu 150 mmol/l maSin, roca TeZos nawlavSi es 
maCvenebeli 100-120 mmol/l-mde mcirdeba. es mowmobs aq aqtiu-
ri transportis arsebobas. amasTan, wvrili nawlavis SigTavsis 
sisxlis plazmisadmi izotonurobis SesanarCuneblad aucilebe-
lia natrium-kaliumis tumbos arseboba, vinaidan sisxlis plaz-
misadmi izotonuroba auciloblad gulisxmobs aseve kaliumis 
ionis eqvimoluri raodenobiT gadatanas. 

natriumisa da qloris Sewovis procesi urTierTdakavSi
rebulia. qloris ionebis absorbcia xdeba natriumis aqtiuri 
transportiT, koncentraciuli gradientis sawinaaRmdegod. 
mkvlevarebi aRiareben aseve, apikalur membranaze lokalize-
bul qloris aqtiuri transportis sistemebsac.

natriumis da saerTod, eleqtrolitebisa da wylis trans
porti mWidrod aris dakavSirebuli HCO3-is, Saqrebisa da ami-
nomJavebis transportTan.
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nawlavSi Sewovili orvalentiani kaTionebidan gansakuT
rebuli mniSvneloba aqvs Ca, Mg, Zn, Cu, Fe.

kalciumi Seiwoveba kuW-nawlavis traqtis mTel sigrZeze, 
Tumca misi intensiuri absorbcia xdeba Tormetgoja nawlavsa 
da mlivi nawlavis sawyis ganyofilebaSi. kalciumis Sewova mim-
dinareobs rogorc pasiuri, aseve aqtiuri tipiT. kalciumis 
Sewovis ZiriTad meqanizms aqtiuri tipis meqanizmi warmoadgens. 
arsebobs monacemebi enterocitebis bazalur membranaze kal-
ciumis tumbos arsebobis Sesaxeb. am monacemebis mixedviT kal-
ciumis tumbo uzrunvelyofs kalciumis amoqaCvas ujredidan 
da mis gadsvlas sisxlSi eleqtro-qimiuri gradientis sawinaaR-
mdego mimarTulebiT.

pasiuri meqanizmiT kalciumis Sewova ZiriTadad Tormetgo-
ja nawlavsa da TeZos nawlavSi xdeba. kalciumis SwovaSi monaw-
ileobs Cveulebrivi da gaadvilebuli difuziis meqanizmebi.

kalciumis SeTviseba icvleba masze organizmis moTxovnilebis 
Sesabamisad. kalciumis Sewovis regulaciaSi monawileobs vi-
tamini D, parathormoni da kalcitonini. nawlavis kedelSi 
kalciumis gasaRwevad aucilebelia D-vitamini, kalciumis Se-
makavSirebeli cila da gansazRvruli aminomJavebi (lizini, L-
arginini). kalciumis Sewova qveiTdeba da kavdeba, roca es ioni 
warmoqmnis uxsnad marilebs (oqsalatebi da fosfatebi), aseve, 
D-vitaminis da cilebis deficitisas. kalciumis Sewovaze mas-
timulirebel gavlenas axdens naRveli.

magniumis Sewova ZiriTadad xdeba Tormetgoja nawlavSi da 
wvrili nawlavis sawyis ganyofilebaSi. misi Sewovis meqanizmebi 
kalciumis Sewovis analogiuria da rogorc Cans, arsebobs erTi 
saerTo gadamtani sistema am ori elemintisaTvis, vinaidan  magni-
umi aqveiTebs kalciumis Sewovas konkurentuli inhibirebis tipiT.

rkina Seiwoveba wvrili nawlavis zeda ganyofilebaSi. Sewo-
va xdeba aqtiuri gadatanis meqanizmiT, gadamtanebis meSveobiT. 
zogierTi wyaro miuTiTebs rkinis pasiuri meqanizmebiT (difu-
zia) transportirebis Sesaxebac. sakvebTan erTad organizmSi 
Sesuli rkina Seiwoveba orvalentini rkinis saxiT. sakvebi pro-
duqtebi Seicavs aRmdgen nivTierebebs, romlebsac unari aqvs 
samvalentiani rkinis orvalentianad gardaqmnisa. Sewovili rki-
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na enterocitSi ukavSirdeba cila apoferitins da warmoqmnis 

feritins. feritinis SedgenilobaSi arsebuli rkina samvalen-

tiania. es metaloproteidi aris rkinis ZiriTadi depo orga-

nizmSi. saWiroebis SemTxvevaSi (hemoglobinis an rkinisSemcveli 

fermentebis sinTezis gadidebis saWiroebisas) rkina gamoTavi-

sufleba depodan. arsebobs sxva mravali faqtori, romelTa 

urTierTqmedeba uzrunvelyofs organizmSi rkinis Semcvelo-

bisa da organizmis moTxovnilebis Sesabamisad, rkinis Sewovis 

Zalian natif ragulacias.

Mg++,
 
Zn++,

 
Cu++-is Sewova ZiriTadad pasiuri transportis 

meqanizmiT xdeba.

III.10.6.4. naxSirwylebis gadamuSaveba da Sewova  

adamianisa da ZuZumwovarTa nawlavSi naxSirwylebi mxolod 

monosaqaridebis saxiT Seiwoveba. polisaqaridebi da disaqaridebi 

praqtikulad ar Seiwoveba. disaqaridebi: saqarozebi, maltozebi 

da laqtozebi monosaqaridebamde ixliCeba nawlavis jagrisiseburi 

aSiis specifikuri disaqaridazebiT. rac Seexeba amilozas, rome-

lic sakvebis saxameblis ZiriTadi warmomadgenelia (amiloza war-

moadgens alfa-1,4 kavSirebiT SekavSirebuli glukozis narCenebisa 

da 1,6 kavSirebiT SekavSirebul mcire raodenobis amilopeqtinisa-

gan warmoqmnil jaWvs), nerwyvis alfa-amilazasa da pankreasis wve-

nis amilazas zemoqmedebiT amiloza ixliCeba heqsasaqaridebamde 

da zogjer trisaqaridebamde, disaqaridebamde da glukozamdec. 

amilopeqtinis da glikogenis molekulaSi naxSirbadis pirvel da 

meeqvse atomebs Soris xidakebi ixliCeba nawlavis jagrisiseburi 

aSiis fermentiT oligo-alfa-1,6-glukozidazaTi.

nawlavSi SeiZleba Sewoviliqnes nebismieri monosaqaridi, ma-

gram, nawlavis epiTeliumis SerCeviTi Sewovis specifikuri un-

aridan gamomdinare, yvela sxva monosaqaridze ufro advilad 

da Cqara Seiwoveba glukoza. am mxriv meore adgili fruqtozas 

uWiravs. xolo meZuZur bavSvebSi (rZiT kvebasTan dakavSirebiT) 
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arsebiT rols galaqtoza asrulebs. glukozasa da galaqtozas 

Sewova or etapad mimdinareobs da xdeba aqtiuri transportis 

meqanizmiT.

monosaqaridebis Sewova ujredSi natriumdamokidebuli 

transportiT xdeba. natriumis ionis TanxlebiT monosaqaride-

bi ukavSirdeba gadamtanebs. natriumisa da glukozas mierTebis 

Semdeg gadamtani difuzurad gadis ujredis membranaSi na-

triumis eleqtro-qimiuri gradientis mimarTulebiT da SeaR-

wevs ra ujredis SigniT, mis citoplazmaSi gamoaTavisuflebs 

gadmotanil natriumsa da glukozas da kvlav membranis di-

fuzurad gavliT, enterocitis gareTa zedapirze aRmoCndeba. 

natriumis koncentraciuli graedientis SesanarCuneblad saW-

iroa glukozasTan erTad ujredSi Sesuli natriumis gamota-

na ujredidan. es xdeba natriumis tumbos meSveobiT, romelic 

energodamokidebuli procesia da mimdinareobs atf-is energiis 

xarjze. am tumbos muSaoba xels uwyobs natriumTan dakavSire-

buli gadamtanis ganuwyvetel difuzias ujredis SigniTa mimar-

TulebiT. am gziT ujredSi gadaitaneba ara mxolod D -gluko-

za da D-galaqtoza, aramed monosaqaridebis didi umravlesoba. 

manoza da pentoza ki, ujredSi Cveulebrivi difuziis gziT 

xvdeba. L-glukozasa da L-galaqtozas pasiuri transportiT ga-

datanaze mowmobs maTi Sewovis dabali siCqare. fruqtoza ki - 

gaadvilebuli difuziis meqanizmiT gadaitaneba.

arsebobs glukozas natrium-damokidebuli transportis 

meore modelic. romelic enterocitis membranaze ori para-

lelurad urTierTmoqmedi arxis arsebobas iTvaliswinebs. 

am modelis mixedviT, enterocitis membranaze moqmedebs na-

triumisa da glukozas paraleluri arxi, xolo membranis 

zedapirze moTavsebulia e.w. karis cila. es cila ikavSirebs 

glukozas satransporto sistemaSi Sesvlis adgilze, rac na-

triumis arxis gaaqtiurebas iwvevs. am arxze natriumis moZ-

raobis garkveul stadiaze aqtiurdeba glukozas arxi, rom-

lis gavliTac transportirdeba karis cilaze dafiqsirebuli 

glukozas molekula.
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rac Seexeba enterocitidan, misi gverdiTi da bazaluri mem-

branis ubnebidan monosaqaridebis gamoTavisuflebas, es proce-

si natriums ar ukavSirdeba, natrium-damoukidebeli procesia. 

gamoTavisuflebuli monosaqaridebi nawlavidan gaitaneba karis 

venis totebiT.

III.10.6.5. cilebis gadamuSaveba da Sewova 

mozrdil adamianSi sakvebis cilebis sisxlSi ucvleli saxiT 

Sewova praqtikulad ar xdeba. cilebis hidrolizis erTaderTi 

produqti, romelic sisxlSi Seiwoveba, aminimJavebia. gamonak-

liss warmoadgens oqsiprolinuri peptidebi, romelTa Sewovac 

difuzurad xdeba. Zalian mcire raodenobiT nawlavis epiTeli-

umSi SeiZleba SeaRwios zogierTma mcire peptidma, magaliTad, 

glicilglicinma. gansakuTrebuli SemTxvevaa meZuZur bavSveb-

Si, romlebSic jer kidev ar funqcionirebs cilebis gaxleCis 

meqanizmebi. maTSi intaqturi cilebis Sewova SesaZlebelia pi-

nocitozis gziT xdebodes. am gziT xdeba Cvilis organizmSi de-

dis rZesTan erTad antisxeulebis (globulinebis) SeRweva, rom-

lebic infeqciisadmi organizmis mdgradobas uzrunvelyofs. 

gaxleCis gareSe cilis Sewovis SeuZlebloba biologiurad 

dadebiTi mniSvnelobis aqtia, vinaidan organizms icavs ucxo 

cilebis SeRwevisagan.

cilebis hidrolizi xdeba endopeptidazebisa (romlebic 

akatalizebs cilebis Sida kavSirebis hidrolizur gaxleCas) 

da ekzopeptidazebis (romlebic cilovani molekulis N da C 

rgolebisagan calkeuli aminomJavebis mowyvetas axdens) ze-

moqmedebiT. cilebi da maRalmoleuluri polipeptidebi met-

naklebad msxvil fragmentebad poli- da oligopeptidebad 

ixliCeba pepsinis, tripsinis da qimotripsinis zemoqmedebiT. 

pankreasis wvenis karboqsipeptidazebisa da nawlavis epiTeli-

umis jagrisiseburi aSiis peptidazebis zemoqmedebiT ki, poli-

peptidebi da oligopeptidebi aminomJavebamde ixliCeba. hi-

drolizuri gaxleCis produqtebi _ aminomJavebi (da zogjer, 
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oligopeptidebic) Seiwoveba enterocitebSi, maT membranaze 
ganlagebuli aqtiuri transportis stereospecifikuri natri-
umdamokidebuli sistemiT.

aminomJavebis L-izomerebi ufro advilad gadaitaneba, vi-
dre D-izomerebi. dReisaTvis cnobilia aminomJavaTa gadatanis 
4 sistema:

1) neitraluri aminomJavebis (valini, fenilalanini, alanini) 
gadatanis sistema;

2) ZiriTadi aminomJavebis (arginini, cisteini, lizini, orni-
tini) gadatanis sistema;

3) aminomJavebis (prolini, hidroqsiprolini) da glicinis 
gadatanis sistema;

4) dikarbonuli aminomJavebis (glutaminis da asparaginis) 
gadatanis sistema.

zogierT aminomJavaTa transports Soris garkveuli kavSiri 
arsebobs, rac konkurentuli antagonizmis tipiT urTierTSe-
kavebaSi mdgomareobs, rogorc amas adgili aqvs glicinsa da 
meTionins Soris; an kidev urTierTSemsubuqebaSi vlindeba, ro-
gor es lizinsa da leicins Soris xdeba.

oligopeptidebis Sewovac aseve aqtiuri transportis meqa-
nizmebiT xdeba, magram oligopeptidebis gadamtani sistemebi 
ufro didi siCqariT xasiaTdeba, vidre aminomJavebis gadamtani 
sistemebi. ase magaliTad, zogierTi dipeptidis gadatanis siCqa-
re aRemateba im aminomJavaTa gadatanis siCqares, romlebisganac 
agebulia es dipeptidi. 

nawlavis enterocitebis jagrisiseburi aSiis peptidazebi 
mokle peptidebis mniSvnelovan nawils (40-60%) xleCs di- da 
tripeptidebamde. am SenaerTebis saboloo daSla aminomJave-
bamde xdeba citozolis peptidazebis zemoqmedebiT.

enterocitidan aminomJavebis gamoTavisufleba xdeba misi 
bazaluri da gverdiTi zedapiridan. maT gamoTavisuflebaSi 
mravali meqanizmi monawileobs: difuzia, gaadvilebuli difu-
zia, natriumdamoukidebeli aqtiuri transporti. Semdgom ami-
nomJavebi sisxlSi gadaitaneba da sisxlis nakadiT portaluri 
sistemiT RviZlSi xvdeba.
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cxrili 16. cilebis gadamuaSavebis ZiriTadi procesebi
	
fermen
tis
gamo
muSavebis 
adgili

fermenti
profermenti

moqmedebis 
meqanizmi

substrati saboloo 
produqtebi

kuWis
jirkv
lebis 
ZiriTadi
ujredebi

pepsini 
(pepsinogeni)

Tirozinisa da 
fenilalaninis 
NH2-jufebsa da 
sxva aminomJavaTa 
COOH-jgufebs 
Soris upiratesad 
peptiduri kav-
Sirebis gamxleCi 
endopeptidazebis 
narevi. PH-is opti-
mumi=1,3-3,5

cilebi polipep
tidebi

kuWqveSa
jirkvlis 
ekzokri
nuli gan
yofileba

tripsini 
(tripsino
geni)

lizinisa da 
argininis 
COOH-jgufebsa da 
sxva aminomJavaTa 
NH2-jufebs Soris 
kavSirebis gamxleCi 
endopeptidaza PH-
is optimumi=7,5-8,5

cilebi polipep
tidebi

qimotripsini
(qimotrip
sinogeni)

aromatuli ami-
nomJavebis 
COOH-jgufebsa da 
sxva aminomJavaTa 
(glutaminis mJavi-
sa da asparaginis 
garda) NH2-jufebs 
Soris kavSirebis 
gamxleCi endopepti-
daza PH-is optimu-
mi=7,5-8,5

cilebi,
polipep
tidebi

polipep
tidebi, 
oligopep
tidebi

karboqsipep
tidazebi 
A da B 
(prokar
boqsipep
tidaza)

cilovani jaWvis C-
daboloebidan amin-
imoJavaTa momwyveti 
ekzopeptidazebi. A-
swyvets aromatul 
arapolarul ami
nomJavebs, ZiriTad 
aminomJavebs

polipep
tidebi, 
oligo-
peptidebi

C-daboloe
biani amino
mJavebi,
peptiduri 
fragmen
tebi
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Tormet
goja 
nawlavis 
lor
wovani 
garsi

enterokinaza izoleicinsa da 
lizins Soris 
kavSiris gamxleCi 
endopeptidaza

tripsi
nogeni

tripsini 
da heqsapep
tidebi

entero
citebis 
jagrisi
seburi 
aSia (memb
ranasTan 
dakavSi
rebuli 
fermen
tebi)

tripep
tidaza

N- da C-dabolo- 
ebiani aminomJavebis 
momwyveti
ekzopeptidaza

cilebi,
polipep
tidebi, 
oligopep
tidebi

N- da 
C-daboloe
biani amino
mJavebi,
polipep
tidebi, 
oligopep
tidebi

entero
citebis 
jagrisi
seburi 
aSia (memb
ranasTan 
dakavSi
rebuli 
fermen
tebi)

aminopoli
pepti
daza;
aminopep
tidaza;
dipepti
dazebi

ekzopeptidaza tripep
tidebi
dipep
tidebi

amino
mJavebi

III.10.6.6. cximebis gadamuSaveba da Sewova 

sakvebSi Semavali cximebis ZiriTad jgufs trigliceride-

bi warmoadgens. maTi hidrolizuri daSlis produqtebs en-

terocitis membranaSi gaRweva mxolod gansazRvruli saxis 

fizikur-qimiuri gardaqmnebis Semdeg SeuZlia. kuWidan Tormet-

goja nawlavSi gadasuli cximebi (trigliceridebi, qolesteri-

ni, fosfolipidebi) ixliCeba pankreasis wvenis lipazebis zemo-

qmedebiT (nax.23). cximebis gadamuSavebaSi wamyvani roli swored 

pankreasis lipazebs ekuTvnis, kuWisa da nawlavis lipazebs meo-

rexarisxovani mniSvneloba aqvs. mliv nawlavSi cximebi Tormet-

goja nawlavidan ukve emulgirebuli saxiT gadadis. mliv 

nawlavSi arsebul tute areSi cximebis emulgirebis procesi 

grZeldeba da warmoSobili emulsia stabilizacias ganicdis aq 
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arsebuli Tavisufali cximis mJavebisa da monogliceridebis 

meSveobiT da naRvlis mJavebis gavleniT. cximis mJavebi naRv-

lis mJavebis monawileobiT warmoqmnis micelebs. naRvlis mJave-

bi am micelebis stabilizacias axdens da uzrunvelyofs maT 

transports nawlavidan enterocitebSi. zogierTi mkvlevaris 

azriT, cximebis emulgirebaSi naRvlis mJavebis roli arc ise 

didia, rogorc es adre miaCndaT. Tumca, aRsaniSnavia, rom pank-

reasis lipazas moqmedebisTvis optimaluri aris Seqmna swored 

naRvlis mJavebiT xdeba (pankreasis lipazasTvis PH-is optimumi 

Seadgens 6,5).	
pirvel yovlisa, xdeba gliceridebisagan cximis mJavebis 

mowyveta. 2-monogliceridebis daSla glicerinad da cximis mJa-

vebad SesaZlebelia mxolod eTerificirebis Semdeg, vinaidan li-

paza axdens im cximis mJavas mowyvetas, romelic jaWvis boloSi 

mdebareobs. amasTan, cximis mJavebis jaWvis sigrZes mniSvneloba 

ar aqvs maTi mowyvetisaTvis. cximis mJavebis jaWvis sigrZes mniS-

vneloba aqvs maTi SewovisaTvis. vinaidan, cximis mJavebis mokle 

da saSualo sigrZis mqone jaWvebis Sewova nawlavis sanaTuridan 

enterocitSi martivad, difuziis gziT xdeba. xolo grZeli jaW-

vis mqone cximis mJavebi da qolesterini enterocitis membraneb-

Si gaivlis mxolod micelebis saxiT. Tanac, mokle da saSualo 

jaWvis mqone cximis mJavebi enterocitebidan pirdapir sisxlSi 

Seiwoveba, limfuri sadinarebis gverdis avliT.

mlivi nawlavisaTvis damaxasiaTebeli PH-is pirobebSi (PH 

6-6,5) naRvlis mJavebi warmoadgens polarul molekulebs li-

pofiluri da hidrofiluri boloebiT. Tu maTi koncentracia 

aRemateba e.w. kritikul micelur koncentracias (2-5 mmol/l), 

warmoiqmneba micelebi. micelebi warmoadgens gareT mimarTuli 

hidrofiluri boloebis mqone, 3-6 nm diametris molekulebi-

sgan Semdgar, cilindruli formis grovebs (nax.24). naRvlis 

mJavaTa micelebs SeuZlia dakavSireba grZeli jaWvis mqone cxi-

mis mJavebTan, qolesterinTan da aseve, lecitinTan da warmoqm-

nas Sereuli micelebi. miuxedavad imisa, rom Sereuli micelebi 

ufro didia da msxvili, vidre ubralo micelebi, isini mainc 
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sakmaod mcirea saimisod, rom SeaRwios mikroxaoebs Soris sa-

naTurSi (romelTa sigane 50-100 nm-ia) da difuzurad gadaadg-

ildes enterocitis zedapirisken. Semdgom, micelebis SigTav-

si, enterocitis membranebis gavliT, enterocitebSi xvdeba. es 

procesi energiis xarjvas ar moiTxovs. arsebobs mosazreba, 

rom micelebi gansakuTrebul kontaqts amyarebs enterocitis 

membranasTan, ris Semdegac maTSi arsebuli cximis mJavebi en-

terocitSi gadadis. varaudoben, rom membranaze cximis mJavebs 

ukavSirdeba specifikuri satransporto cila, romelsac isini 

membranis gavliT gadaaqvs.
trigliceridebis hidrolizis paralelurad mimdinare-

obs qolesteridebis hidrolizi qolesterinad da Tavisufal 
cximis mJavebad. es qolesterazas zemoqmedebiT xdeba. igi Zir-
iTadad ujer cximis mJavebze zemoqmedebs. qolesterazas moq-
medebis optimumi Seadgens PH 6,6 – 8.

fosfolipidebi (pirvelyovlisa, lecitini) ixliCeba fos-
folipaza A-Ti da fosfolipaza-B-Ti. fosfolipaza A gamoi-
yofa kuWqveSa jirkvlis mier zimogenis saxiT da SemdgomSi aq-
tiurdeba tripsiniT. is specifikurad zemoqmedebs lecitinis 
eTerul kavSirebze da axdens mis hidrolizur gaxleCas lizo-
lecitinad da cximis mJavebad.

 qolesteridebisa da fosfolipidebis hidrolozuri 
daSlis produqtebs, rogorc zeviT aris aRniSnuli, naRvlis 
mJavaTa micelebi ikavSirebs da ase, Sereuli micelebis saxiT 
xdeba maTi transporti enterocitebis membranamde da membranis 
gavliT enterocitebSi.

enterocitebSi Sesvlis Semdeg cximebis daSlis produqtebi-
sagan kvlav trigliceridebis, qolesterinisa da fosfolipid-
ebis resinTezi xdeba. trigliceridebisa da fosfolipidebis 
resinTezi xdeba enterocitis endoplazmur badeSi. am pro-
cesSi monawileobs acetil-CoA, gaaqtiurebuli cximis mJavebi 
da atf-i. qolesterinis eTerifikacia ki xdeba qolesterazas 
zemoqmedebiT. qolesterini ukavSirdeba grZeli jaWvis mqone 
cximis mJavebs.
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ნახ. 24. ცხიმების გადამუშავებისა და შეწოვის სქემა

(შერეული მიცელების შემადგენლობაში შედის:ნაღვლის მჟავები (ნმჟ) ცხიმის 
მჟავები (ცხ.მჟ) მონოგლიცერიდები, ლეციტინი, ქოლესტერინი)
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enterocitis goljis aparatis midamoSi resinTezirebuli 

cximebi uerTdeba apoproteins (apoprotein-A-sa da -B-s) da war-

moqmnis lipoproteinebs _ xilomikronebs (berZn. Chylos _ wveni, 
mikros _ mcire) _ Zalian dabali simkvrivis lipoproteinebs; 

aseve, dabali simkvrivis da maRali simkvrivis lipoproteineb-

sac. rogorc dabali simkvrivis, aseve maRali simkvrivis mqone 

lipoproteinebi warmoqmnis Semdeg, RviZlis gavliT, gadadis 

sisxlSi. xolo xilomikronebi da Zalian dabali simkvrivis li-

poproteinebi enterocitebidan limfur sadinarebSi gadadis da 

limfis gul-mkerdis nakadiT xvdeba sisxlSi.

sxvadasxva simkvrivis lipoproteinebis urTierTgansxvaveba 

ganpirobebulia maTi Sedgenilobis gansxvavebiT. xilomikro-

nebi Seicavs trigliceridebs (85-90%), fosfolipidebs (6-8%), 

qolesterinis eTerebs (2-5 %) da cilas (2%). Zalian dabali 

simkvrivis lipoproteinebis SedgenilobaSi mniSvnelovnad mc-

irea trigliceridebis raodenoba da meti cilaa, vidre xilo-

mikronebSi.

lipidebis Sewova Zalin maRalia. Seiwoveba 95%-ze meti 

trigliceridi da 20-50% qolesterini. cximiani sakvebis 

miRebis Semdeg xilomikronebis da Zalian dabali simkvrivis 

lipoproteinebis Semcveloba limfaSi imdenad didia, rom 

igi mRvrie da rZisferi Seferilobis xdeba. cximebis saSua-

lo Semcvelobis mqone sakvebis miRebisas ganavalTan erTad 

gamoiyofa dRe-RameSi daaxloebiT 6 g cximi. ucximo dietis 

pirobebSi es raodenoba 3 g-mde klebulobs. amasTan, eqskre-

ciuli cximis wyaros ganrRveuli epiTeluri ujredebi da 

naRveli warmoadgens.

cximebis SewovasTan mWidro kavSirSia cximSixsnadi vita-

minebis (A, D, E, K) Sewova. wyalSixsnadi vitaminebi (mag. vitamin 

C) difuzurad Seiwoveba. foliumis mJava Seiwoveba koniugire-

buli saxiT. vitamin B12 Seiwoveba TeZos nawlavSi. am SewovisT-

vis aucilebelia Sinagani faqtoris (mukoproteini) arseboba, 

romelic warmoiqmneba kuWis sxeulSi.
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III.10.7. wvrili nawlavis motorika 

III.10.7.1. wvrili nawlavis motorikis Taviseburebani

Tormetgoja nawlavi, miuxedavad misi specifikuri funqci-

uri Taviseburebisa, warmoadgens wvrili nawlavis sawyis ganyo-

filebas. Tormetgoja nawlavSi iwyeba da Semdgom mTel wvril 

nawlavSi grZeldeba da narCundeba kuWidan Semosuli mJave qi-

musis neitralizacia kuWqveSa jirkvlis, RviZlisa da nawlavis 

jirkvlebis fuZe sekretebiT. qimusis Srevas aRniSnuli jirkv-

lebis fermentebTan da wvenebTan wvrili nawlavis moZraoba uz-

runvelyofs. es Sereva xdeba wvrili nawlavis arapropulsuri 

peristaltikiT, riTmuli segmentaciiT, qanqariseburi moZrao-

biT da xaoebis SekumSviT.	
arapropulsuri peristaltikis dros rgoluri kunTebis Se-

kumSvis talRa mokle ubanze vrceldeba da is ZiriTadad qimusis 

ukeT morevasa da momnelebel wvenebTan kargad Serevas uwyobs 

xels. aseTi tipis moZaoba ZiriTadad Tormetgoja nawlavSi da 

mlivi nawlavis zeda ganyofilebaSi gvxvdeba. aseTi moZraobebis 

dros SekumSvis talRas win ar uswrebs modunebis talRa.

mlivi da TeZos nawlavisTvis ZiriTadad damaxasiaTebelia 

riTmuli segmentacia da qanqariseburi moZraoba. riTmuli seg-

mentacia warmoadgens nawlavis garkveul sigrZeze, daaxloebiT 

yoveli momdevno 15-20 sm-is Semdeg, 1-2 sm sigrZis mqone mon-

akveTze rgoluri kunTebis erTdroul SekumSvas, rac uzrun-

velyofs nawlavis mocemul monakveTze erTdroulad ramdenime 

segmentis warmoSobas. nawlavis am ubanze SekumSuli rgoluri 

kunTebis modunebis Semdeg analogiurad ikumSeba mezobeli ub-

nis rgoluri kunTebi. aseTi morigeoba xdeba sixSiriT 8-10-jer 

wuTSi da SeiZleba gagrZeldes ramdenime saaTis ganmavlobaSi.

qanqariseburi moZraoba warmoadgens nawlavis gansazRvrul 

monakveTze gaswvrivi kunTebis SekumSvas, rac iwvevs nawlavis 

kedlis gadaadgilebas qimusis mimarT da xels uwyobs nawlavis 

am ubanze lorwovani garsis ukeT Sexebas nawlavis SigTavsTan. 
SekumSvis am ori saxis (riTmuli segmentacia da qanqariseburi 
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moZraoba) morigeoba uzrunvelyofs nawlavis SigTavsis kargad 
morevas.

wvrili nawlavisTvis damaxasiaTebelia aseve, mxolod misTvis 
specifikuri, xaoebis moZraoba. xaoebis riTmuli SekumSva xels 
uwyobs maT Sexebas wvril nawlavSi Semosuli sakvebi masebis ax-
al-axal ulufebTan, aseve, xaoebSi gamavali daxSuli, (e.w. brma) 
limfuri sadinarebidan limfis gamodevnas maTi moWeris gziT.

zeviT aRniSnuli moZraobebi uzrunvelyofs qimusis ukeT 
morevas da momnelebel wvenebTan Serevas, rac hidrolizur gax-
leCas uwyobs xels. xolo rac Seexeba nawlavis SigTavsis gadaadg-
ilebas nawlavis mTel sigrZeze, xdeba propulsuri peristal-
tikiT. propulsuri peristaltikis SekumSvis talRa sxvadasxva 
simZlavrisaa da Sesabamisad, sxvadasxva manZilze vrceldeba. am 
SekumSvebs, Cveulebriv, win uswrebs modunebis talRebi. susti 
peristaltikuri moZraobebi qimusis mxolod zedapiruli fen-
ebis gadaadgilebas iwvevs. qimusis garkveul manZilze gadaadg-
ileba ki mZlavri peristaltikuri SekumSvebiT xdeba, rasac adg-
ili aqvs saWmlis monelebis procesebis dasrulebis dros. am 
SekumSvis talRa grZeldeba mTeli wvrili nawlavis sigrZeze da 
aRwevs ileocekalur sfinqteramde.

Tormetgoja nawlavisTvis ufro damaxasiaTebelia susti 
talRis mqone propulsuri peristaltika da es talRa vrcel-
deba orive mimarTulebiT, rac sakvebis ukeT morevas da hi-
drolizur gaxleCas uwyobs xels. mliv nawlavsa da TeZos naw-
lavSi peristaltikuri moZraobebi vrceldeba msxvili nawlavis 
mimarTulebiT da uzrunvelyofs nawlavis SigTavsis gadaadg-
ilebas kaudaluri mimarTulebiT. peristaltikuri moZraobebi 
wvrili nawlavis gaswvriv yovelTvis oralur-analuri mimar-
TulebiT vrceldeba (kenonis kanoni). Tu amovkveTavT wvrili 
nawlavis romelime ubans da Semdeg movaxdenT mis reimplant-
acias mimarTulebiT „uknidan win~, maSin am amonakveT ubanSi 
peristaltikis Cveulebrivi mimarTuleba narCundeba da Sesa-
bamisad, sakvebi masebi grovdeba mis zeviT.

msxvil nawlavSi sakvebi masebi gadasvlas iwyebs sakvebis 
miRebis dawyebidan 4 saaTis Semdeg, xolo miRebidan 8-10 saaTis 
Semdeg qimusis gadasvla msxvil nawlavSi sruldeba.
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kuWis motorikis ganxilvisas aRvniSneT, rom kuWisa da nawla-

visaTvis damaxasiaTebelia perioduli motoruli aqtiuroba e. w. 

„mSieri aqtiuroba~. nawlavis perioduli motorikis kvlevis Se-

degad, „mSieri aqtiurobis~ nacvlad SemoRebuliqna migrirebadi 

mioeleqtruli (motoruli) kompleqsis cneba. mioeleqtruli an 

migrirebadi gansazRvreba gamoiyeneba imis mixedviT, Tu rome-

li maCveneblis mixedviT msjeloben nawlavis SekumSvaze. ker-

Zod, nawlavebidan eleqtroduli gamoyvaniT miRebuli pulsu-

ri aqtiurobis intensiurobis mixedviT, Tu nawlavis sanaTurSi 

wnevis cvlilebis mixedviT. nawlavis gansazRvruli ubnis regis-

traciisas gamovleniliqna 90-wuTiani intervaliT ganmeorebadi 

mokle, 3-7-wuTiani periodebi. es periodi warmodgeba maqsimal-

uri sixSiriT mimdinare SekumSvisagan. mosvenebis periods mos-

devs araregularuli SekumSvebi, am ukanasknels ki regularuli 

SekumSvebi, romelsac frontaluri aqtiurobis terminiT aRniS-

naven. frontaluri aqtiurobis Sewyvetis Semdeg erTxans kvlav 

aralegaluri aqtiuroba iCens Tavs. Sesabamisad, migrirebad mio-

eleqtrul kompleqsSi sam stadias ganasxvaveben. aRmoCnda, rom 

frontaluri aqtiuroba nel-nela gadaadgildeba Tormetgoja 

nawlavidan an mlivi nawlavis proqsimaluri nawilidan TeZos naw-

lavis terminalur nawilamde da es gadaadgileba xdeba 90-120 
wuTis ganmavlobaSi. xelaxali kompleqsi Tavs iCens Tormetgoja 

nawlavSi maSin, roca qreba TeZos nawlavis frontaluri aqti-

uroba. sakvebis miReba aqrobs migrirebad mioeleqtrul komple-

qss wvrili nawlavis yvela ganyofilebaSi. mis nacvlad warmoiSo-

ba regularulisagan gansxvavebuli mudmivi tipis SekumSvebi. 

kuW-nawlavis traqtis perioduli SekumSvebis funqciuri 

mniSvneloba sabolood dadgenili ar aris. varaudoben, rom 

periodulad warmoSobili intensiuri aqtiuroba asufTavebs 

momnelebel traqts qimusisgan da ganrRveuli epiTeluri ujre-

debisgan, sakvebis miRebis periodebs Soris  da ewinaaRmdegeba 

mikrofloris gavrcelebas zeviT _ wvrili nawlavisken.

wvrili nawlavis gluvi kunTebis boWkoebs aqvs avtomatiis 

(gamRizianeblis ararsebobis pirobebSi riTmuli SekumSvis)  un-
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ari, romelic narCundeba nawlavis kedelSi mdebare nervuli 

wnulebis moSorebis SemTxvevaSic ki, anu wvrili nawlavis avto-

matia intramuruli nervuli wnulebis gareSec warimarTeba. ma-

gram, avtomatiisgan gansxvavebiT, nawlavis muskulaturis peri-

staltikuri SekumSvisTvis aucilebelia am nervuli wnulebis 

arseboba, vinaidan maT gareSe peristaltikuri SekumSvebi ver 

xorcieldeba. 

III.10.7.2. wvrili nawlavis motorikis regulacia  

wvrili nawlavis motorika regulirdeba nervul-fsiqikuri 

da humoruli gzebiT. nawlavis kunTebis SekumSvas iwvevs lor-

wovani garsis meqanikuri da qimiuri gaRizianeba sakvebi mase-

biT (qimusiT). wvrili nawlavis motorikis nervuli regulacia 

dakavSirebulia rogorc adgilobriv, aseve, centralur el-

ementebTan. adgilobriv regulacias uzrunvelyofs intram-

uruli (auerbxis da meisneris) nervuli wnulebi. wvrili nawla-

vis kunTebis rogorc riTmul SekumSvas, aseve sxva specifikur 

reaqciebs intramuruli nervuli wnulebi aregulirebs (adgi-

lobrivi regulacia) maSinac ki, Tu centralur nervul siste-

masTan kavSiri gawyvetilia.	
wvrili nawlavis motoruli aqtiurobis refleqsuri 

(eqstramuruli) regulaciis eferentuli gzebi warmoqmnil-

ia simpaTikuri (muclis nervi) da parasimpaTikuri (cTomili) 

nervebis boWkoebiT. am nervebis SedgenilobaSi gadis rogorc 

aRmgznebi, aseve Semakavebeli boWkoebi, ris gamoc cTomili ner-

vis gaRizianebis dros misTvis niSandoblivi aRmgznebi efeqtis 

garda SesaZlebelia gamovlindes moZraoboTi aqtiurobis Se-

kaveba, xolo muclis nervis gaRizianebisas-Sekavebis nacvlad 

misi gaZliereba.

wvrili nawlavis motorikis regulaciaSi mTavar rols 

kunTTaSorisi wnulebi TamaSobs. simpaTikuri da parasimpa-
Tikuri nervebi aq meorexarisxovan rols asrulebs. cTomili 
nervis gadaWris (vagotomia) Semdeg motorikaSi TvalSisacemi 
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cvlileba ar SeiniSneba. nawlavis motorikis gamRizianebelic, 
gamSvebic da uzrunvelmyofic aris nawlavis kedlis gawelva. 
lorwovanqveSa nervuli (meisneris) wnulis roli nawlavis mo-
torikis regulaciaSi sabolood dadgenili ar aris, Tumca, 
varaudoben, rom lorwovanqveSa wnulSi aRmoCenili bipolaru-
li ujredebi aRiqvams nawlavis lorwovani garsis gawelvas da 
impulsebs gadascems kunTTaSoris nervul wnulebs, romlebic 
nawlavis motorikas uzrunvelyofs. am bipolaruli ujredebis 
erTi gamonazardi itoteba nawlavis lorwovan garsSi, meore 
ki _ kunTTaSoris wnulebTan midis da iq itoteba, riTac am or 
rgols funqciurad akavSirebs erTmaneTTan.

nawlavis motorikas refleqsurad astimulirebs kuW-nawla-
vis traqtis sxvadasxva ganyofilebis receptorebis agznebac. 
aRwerilia, nawlavis moZraobiT aqtiurobaze refleqsuri gav-
lenebi, romlebic warmoiSoba saylapavis kedlis gawelvaze, ku-
Wis meqanoreceptorebisa da wvrili nawlavis lorwovani garsis 
meqano- da qemoreceptorebis gaRizianebaze. wvrili nawlavis 
motorikas refleqsurad astimulirebs Wamis aqti.

nawlavis moZraobiTi aqtiuroba SeiZleba refleqsurad Se-
kavdes, rac SeiniSneba kuW-nawlavis traqtis nebismieri ganyo-
filebis lorwovani garsis Zlieri gaRizianebisas.

nawlavis motorul funqciaze mastimulirebel gavlenas 
axdens biologiurad aqtiuri nivTierebebi: qolini, entero-
kinini (nawlavis lorwovani garsis hormoni), serotonini, his-
tamini, bradikinini, gastrini, peristaltini, insulini; aseve 
eqstraqtuli nivTierebebi: naRveli, kalciumis da magniumis 
marilebi, romlebic sisxlSi wvrili nawlavidan xvdeba; qolini 
1: 100 000 ganzavebis pirobebSic ki, mkveTrad zrdis nawlavis 
kunTebis SekumSvis rogorc Zalas, aseve sixSires; enterokini-
ni da serotonini nawlavis motorikis aRmgznebi specifikuri 
hormonebia.

nawlavis moZraobiTi aqtiurobis Sekavebas axdens Tirkmel-

zeda jirkvlebis tvinovani Sris hormonebi. amitomaa, rom ise-

Ti emociuri mdgomareobis (SiSi, gabrazeba, mrisxaneba, gaSmage-

ba) dros, roca sisxlSi didi raodenobiT gadadis adrenalini 
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(Tirkmelzeda jirkvlis tvinovani Sris hormoni), xdeba kuW-naw-

lavis traqtis motoruli funqciis Sekaveba.

wvrili nawlavis motorikis regulaciaSi arsebiTi mniSvnelo-

ba aqvs sakvebis fizikur-qimiur Tvisebebs. uxeSi sakvebi, romel-

ic didi raodenobiT Seicavs ujrediss da zogadad, mcenareuli 

sakvebi astimulirebs nawlavis motorikas; momnelebeli wvenebis 

marilmJava da naRvlis mJavebi aseve aZlierebs nawlavis motori-

kas.

III.10.8. saWmlis moneleba msxvil nawlavSi 

sakvebis gadaumuSavebeli narCenebi wvrili nawlavidan 

ileocekaluri sfinqteris gavliT gadadis msxvili nawlavis 

sawyis ganyofilebaSi-brma nawlavSi. msxvili nawlavi (romlis 

sigrZe, 1,5-2 m-ia, diametri ki 4-7 sm) Sedgeba brma nawlavis, 

kolinjis da swori nawlavisagan. msxvili nawlavi Zalian mcire 

rols TamaSobs sakvebis rogorc gadamuSavebaSi, aseve Sewova-

Si. msxvili nawlavis proqsimaluri nawilis mTavari funqciaa 

wylis Sewova, distaluri nawilisa ki _ ganavlis formireba da 

organizmidan misi gareT gamoyofa. naklebad gadamuSavebuli 

sakvebi masebis hidrolizuri gaxleCa msxvil nawlavSi, qimus-

Tan erTad gadasuli wvrili nawlavis saWmlis momnelebeli 

wvenebiT xdeba.

msxvili nawlavis lorwovani garsis sekreti mkveTrad ga-

moxatuli tute reaqciisaa (PH 8,5-9,0). sekretSi SeiniSneba ep-

iTeliumis, limfocitebisa da lorwos ganrRveuli ujredebi 

mcire raodenobiT; aseve fermentebi: peptidaza, lipaza, amilaza, 

fosfataza. msxvili nawlavis wvenis gamoyofis stimulacia xde-

ba lorwovani garsis meqanikuri gaRizianebiT. msxvil nawlavSi 

sakvebis monelebaSi arsebiT rols mikroflora asrulebs.

wvrili nawlavidan msxvil nawlavSi yoveldRiurad 200-500 
ml qimusi gadadis. msxvil nawlavSi xdeba misi gasqeleba wylis 

reabsorbciis Sedegad. wyalTan erTad reabsorbirdeba eleq-
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trolitebi da wyalSi xsnadi vitaminebi, romelTa raodenoba aq 

Zalian mcirea da Sesabamisad, Sewovac  umniSvnelo raodenobiT 

xdeba. amis mizezi is aris, rom sakvebi nivTierebebis ZiriTadi 

hidrolizuri gaxleCa maTi brma nawlavSi gadmosvlis momen-

tisTvis ukve damTavrebulia. Tu msxvil nawlavSi cximi gadavi-

da, is ar Seiwoveba da ganavalTan erTad gamoiyofa (steatorea).

janmrTeli adamianis Tormetgoja nawlavi praqtikulad ara-

sodes Seicavs baqteriebs. mliv nawlavSi, Cveulebriv, SeiniSneba 

maTi garkveuli raodenoba; TeZos nawlavSi mniSvnelovnad meti 

raodenobiTaa, vidre mliv nawlavSi,  xolo msxvil nawlavSi 

yovelTvis aris baqteriuli flora: nawlavis Cxiri (laT. Esch-
erichia coli), rZemJava duRilis baqteriebi (laT. Aerobacter aero-
genes) da paTogenuri kokebis zogierTi saxeoba. axalSobilebSi 

msxvili nawlavis SigTavsi steriluria da mxolod sicocxlis 

pirveli Tveebidan xdeba aq nawlavis floris Casaxleba.

baqteriebi, TavianTi cxovelqmedebis procesSi orga-

nizmisTvis sasargeblo funqcias asrulebs: rZemJava-duRilis 

baqteriebi warmoqmnis rZemJavas, romelic antiseptikuri Tvise-

biT xasiaTdeba; baqteriebi asinTezebs B-jgufis vitaminebs, vi-

tamin K-s pantotenisa da amidnikotinis mJavebs, laqtoflavins; 

mikroflora axdens inaqtivacias wvrili nawlavidan qimusTan 

erTad gadmosuli fermentebisas (enterokinaza, fuZe fosfata-

za, tripsini, amilaza da sxva); mikroorganizmebi aqveiTebs aseve 

paTogenuri mikrobebis gamravlebas. msxvili nawlavis baqteri-

uli flora xleCs wvril nawlavSi Seuwoveli naxSirwylebisa da 

cilebis nawilakebs. iwvevs afuebisa da lpobis procesebs, ris 

Sedegadac endotoqsinebi warmoiSoba. es momwamlavi nivTiere-

bebi garkveul pirobebSi SeiZleba daavadebis mizezi gaxdes. 

naxSirwylebs baqteriebi afuebs mJave produqtebis (rZemJava da 

ZmarmJava, alkoholis, naxSirorJangisa) da wylis warmoSobamde.

xolo  cilebis baqteriuli lpobis saboloo produqtebia to-

qsikuri nivTierebebi (indoli, skatoli), biologiurad aqtiuri 

aminebi (histamini, Tiramini), wyalbadi, gogirdovani gazi da 

meTani.
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monelebis procesebis swori mimdinareobisaTvis aucilebe-

lia afuebisa da lpobis procesebs Soris wonasworobis arseboba. 

dabalansebuli racionis SemTxvevaSi es ori procesi erTmaneTs 

awonasworebs. daubalansebeli racioni maT Soris wonasworobis 

darRvevas iwvevs da monelebis procesebi warimarTeba erT-erTi 

maTganis upiratesobis mimarTulebiT.saxeldobr, afuebis Sede-

gad nawlavSi mJave are iqmneba, rac lpobis procesebs uSlis 

xels.

msxvil nawlavSi wylis didi raodenobiT Sewova mounelebeli 

qimusis moculobis mkveTrad Semcirebas da gamkvrivebas iwvevs 

da ganavlis formirebas uwyobs xels. ganavlis Sedgeniloba-

Si Sedis sakvebis mounelebeli narCenebi, celuloza, naRvlis 

pigmentebis gaxleCis produqtebi, qolesterini, kalciumis da 

rkinis uxsnadi marilebi, baqteriebi, nawlavis epiTeliumis gax-

leCili ujredebi, lorwo, cximi. ganavlis feri ganpirobebulia 

naRvlis pigmentebis gaxleCis produqtebiT, ganavlis PH - afue-

bis produqtebiT (PH 5-7), suni ki- H2S-iT, organuli mJavebiT, 

indoliT da skatoliT. swori kvebis SemTxvevaSi dRe-RameSi ga-

moiyofa 100-200 gr ganavli. misi 75-80% wyalia da 20-25% mS-

rali masa. ganavlis formirebas xels uwyobs nawlavis wvenis 

lorwo, romelic erTmaneTTan „awebebs~ sakvebis gadaumuSaveb-

el nawilebs. mozrdil adamianSi ganavalTan erTad dRe-RameSi 

gamoiyofa daaxloebiT 430 miliardi baqteria. qimusis gadasvla 

wvrili nawlavidan msxvil nawlavSi xdeba TeZos nawlavisa da 

brma nawlavis sazRvarze mdebare struqturis _ ileocekalu-

ri sfinqteris gavliT. saWmlis monelebis gareSe es sfinqteri 

daketilia. monelebis periodSi sfinqteri refleqsurad ixs-

neba yovel naxevar wuTSi. Sedegad sakvebi fafa mcire ulufo-

biT gadadis brma nawlavSi. sfinqteris muSaoba regulirdeba 

simpaTikuri da parasimpaTikuri nervebiT. simpaTikuri nervebi 

aRagznebs sfinqters, rac rgoluri kunTebis SekumSvas da sfin-

qteris daxurvas iwvevs. parasimpaTikuri nervebi adunebs sfin-

qters, igi ixsneba da sakvebi fafa ulufobiT gadadis msxvil 

nawlavSi.
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III.10.8.1. msxvili nawlavis motoruli funqcia 

msxvili nawlavis motoruli funqcia uzrunvelyofs ganav-
lis masebis dagrovebas da periodul gamoyofas organizmidan. 
xels uwyobs aseve wylis Sewovas.

msxvili nawlavisTvis damaxasiaTebelia moZraobiTi aqti-
urobis yvela is saxe, rac wvrili nawlavisTvis, magram moZ-
raobis yvela es saxe msxvil nawlavSi, wvrili nawlavisagan gan-
sxvavebiT, Zalian nela mimdinareobs da maTi mniSvneloba imaSi 
mdgomareobs, rom nawlavis SigTavsis morevas, wylis Sewovas da 
wvrili nawlavidan gadasuli masis gasqelebas uwyobs xels. peri-
staltikuri moZraobebi msxvili nawlavis SigTavsis gadaadg-
ilebaSi did rols ver asrulebs. msxvili nawlavisaTvis dam-
axasiaTebelia SekumSvis gansakuTrebuli saxe, romelic msxvili 
nawlavis kunTebis mZlavr masiur aqtiurobaSi vlindeba. aseTi 
peristaltika iSviaTi sixSirisaa da dRe-RameSi 2-4-jer war-
moiSoba. am dros SekumSvis mZlavri talRa moicavs erTdrou-
lad msxvili nawlavis did nawils, ris Sedegadac brma nawlavisa 
da aRmavali kolinjis SigTavsi ramdenime wuTis ganmavlobaSi 
gadaisroleba ganiv kolinjSi da iqidan daRmaval kolinjSi da 
avsebs msxvili nawlavis sigmur ganyofilebas, romelic ganav-
lis rezervuars warmoadgens. aseT SekumSvebs adgili aqvs Wa-
mis Semdeg. garda aseTi mZlavri moqmedebisa, msxvil nawlavSi 
sakvebi masis win gadaadgilebas xels uwyobs aseve, sakvebi fafis 
axali ulufebis gadmosvla wvrili nawlavidan.

msxvil nawlavSi ganavlis dayovnebis dro Seadgens sul 
cota 12 saaTs. sakvebis zogierTi narCeni sigmur nawlavSi rCeba 
3 dRis manZilzec ki.

msxvili nawlavis motoruli funqcia regulirdeba kunT-
TaSorisi da lorwovanqveSa wnulebiT, intramuruli da 
eqstramuruli (simpaTikuri da parasimpaTikuri) inervaciiT. 
parasimpaTikur nervebs miaweren msxvili nawlavis motorikis 
gaaqtiurebas, simpatikurs ki-maT Sekavebas. Tumca aRsaniSnavia, 
rom am nervebis gadakveTis Sedegad msxvili nawlavis motor-
uli aqtiuroba ar zaraldeba. rogorc Cans, aqac, iseve ro-
gorc wvrili nawlavis motorikaSi, ZiriTad rols meqanorecep-
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torebis gaRizianebiT gamowveuli adgilobrivi refleqsebi anu 
intramuruli regulacia (nervuli wnulebi) asrulebs. msxvili 
nawlavis motorikas sakvebis xasiaTic gansazRvravs. saxeldobr, 
rac metia sakveb masaSi ujredisi, miT ufro gamokveTilia msxvi
li nawlavis motoruli aqtiuroba.

III.10.8.2. defekaciis aqti 

defekacia rTuli refleqsuri aqtia, romelic iwvevs msxvi-

li nawlavis distaluri ganyofilebis daclas. defekacia iwye-

ba swori nawlavis meqanoreceptorebis gaRizianebiT ganavlis 

masebis mier. swor nawlavSi ganavali gadadis brma nawlavSi 

dawyebuli masiuri SekumSvis Sedegad, rac sabolood swori 

nawlavis ganavliT gavsebas iwvevs. swori nawlavis gawelvis 

receptorebis agzneba defekaciis moTxovnilebis SegrZnebas 

iwvevs.

defekaciis aqtis dawyebamde swor nawlavSi ganavali ar aris. 

defekaciis aqtebs Soris SualedSi SigniTa da gareTa analuri 

sfinqteri tonuri SekumSvis mdgomareobaSia. defekaciis aqti 

iwyeba msxvili nawlavis distaluri ubnis rgoluri kunTebis 

SekumSviT, rasac Tan axlavs swori nawlavis distaluri mon-

akveTis energiuli damokleba da SigniTa analuri sfinqteris 

(romelic pasuxismgebelia ganavlis Sekavebaze) moduneba.

defekaciis aqtis centri mdebareobs zurgis tvinis gavis 

ganyofilebaSi _ anospinaluri centri. is uzrunvelyofs de-

fekaciis uneblie aqts. am centrze gavlenas axdens mogrZo tvi-

ni da hipoTalamusi. mas Semdeg, rac bavSvi 2 wlis asaks miaRwevs, 

defekaciis spinalur centrze kontroli myardeba Tavis tvinis 

mxridan, rac SesaZleblobas iZleva defekaciis refleqsiis Se-

kavebisa garkveul zRvramde. amas xels uwyobs gareTa analuri 

sfinqteris kunTebis SekumSva, rac nebelobiT kontrols eqvem-

debareba.

defekaciis moTxovnilebis xSiri Skavebis Sedegad defekaci-

is refleqsis zRvari matulobs da am refleqsis xelaxali war-

moSobisaTvis aucilebeli xdeba swori nawlavis ufro metad 
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gavseba ganavlis masebiT. amis gamo, defekaciis xSirma Sekavebam 

SeiZleba Sekruloba gamoiwvios.

swori nawlavis gluvkunTovan muskulaturasa da sfinq-

terebis kunTebze gavlenas axdens simpaTikuri da parasimpaTi-

kuri nervebi. simpaTikuri nervebis gavleniT sfinqteris kunTebi 

tonuri SekumSvis mdgomareobaSi imyofeba, xolo swori nawlavis 

kedlis kunTebi _ modunebul mdgomareobaSi. menjis nervis gav-

leniT ki _ dundeba analuri sfinqteris kunTebi da stimulird-

eba swori nawlavis kunTebis motoruli aqtivacia.	
kuW-nawlavis refleqsuri regulaciis funqcia xorcielde-

ba zurgis da mogrZo tvinis monawileobiT. zurgis tvinis gavis 

ganyofilebaSi ikvreba ganavlis Sekavebisa da defekaciis aqtis 

uzrunvelmyofi refleqsebi. supraspinaluri centri da gansa-

kuTrebiT Tavis tvinis qerqi, aRmgznebad moqmedebs Sesabamisi 

refleqsis rkalze _ xels uSlis gareTa analuri sfinqteris 

tonur SekumSvas. supraspinaluri centrebis Semamsubuqebeli 

gavlenebis Sedegad aqtiurdeba spinaluri parasimpaTikuri 

refleqsebi, romlebic ganapirobebs nawlavis distaluri gan-

yofilebis SekumSvas, gareTa da SigniTa analuri sfinqteris 

modunebas, rac muclis Sida wnevis momatebasTan erTad, swori 

nawlavis gavliT, organizmidan eqskrementebis gamoyofas uz-

runvelyofs. mogrZo tvini warmoadgens motoruli da sekre-

ciuli aRmgznebi refleqsebis Sekvris adgils, romelTa gzebic 

cTomil nervebze gadis.

  III.11. kvebis centri 

saWmlis momnelebeli sistemis yvela funqcia regulirdeba 

kvebis centris mier. es ukanaskneli gaxlavT cns-is funqciurad 

urTierTdakavSirebuli struqturebis kompleqsi, romelic 

aregulirebs kvebiT qcevas da akoordinirebs saWmlis momnele-

beli traqtis moqmedebas. am rTuli warmonaqmnis komponentebi 
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lokalizebulia mogrZo tvinSi, hipoTalamusSi da didi tvinis 

qerqSi. yvela es warmonaqmni funqciur kavSirSia erTmaneTTan.

mogrZo tvinSi moTavsebulia kvebis centris bulbaruli 

rgoli, romelic warmodgenilia qalas V, VII, IX da X wyvili 

nervis birTvebiT.

saWmlis monelebis procesebis yvela etapis regulaciaSi 

gansakuTrebul rols asrulebs hipoTalamusis birTvebi. hipo-

Talamusi warmoadgens vegetaturi, somaturi da endokrinuli 

funqciebis integralur centrs. hipoTalamusis lateralur 

zonaSi aris ubnebi, romelTa stimulacia SimSilis SegrZnebas 

iwvevs, maTi dangreva ki sakvebze uaris Tqmas. am zonas SimSilis 

centri ewodeba. hipoTalamusis ventro-medialur zonaSi ki, 

mdebareobs neironTa jgufebi, romelTa gaRizianeba simaZRris 

SegrZnebas iwvevs.  es simaZRris centria. hipoTalamusis aRniS-

nuli ubnebi kvebis centris ZiriTad warmonaqmnebs warmoad-

gens. es centrebi, Tavis tvinis sxva struqturebTan SedarebiT, 

yvelaze meti agznebadobiT xasiaTdeba Sesabamisi humoruli 

da neirogenuli gamRizianeblebis mimarT. isini wamyvan rols 

asrulebs kvebiTi agznebis warmoSobaSi. aqedan xdeba agznebis 

gavrceleba aRmavali mimarTulebiT rogorc qerqqveSa limburi 

da retikuluri struqturebis, aseve, Tavis tvinis didi naxe-

varsferoebis qerqisken. limburi struqturebi da Tavis tvinis 

qerqi imiT axdens zemoqmedebas kuW-nawlavis traqtis moqmede-

baze, rom cvlis kvebis hipoTalamuri centrebis agznebadobas.

kvebis da saWmlis monelebis procesebis regulaciaSi arse-

biT rols asrulebs qerqis is zonebi, romlebic gemovnebisa da 

ynosvis analizatorebis daboloebas warmoadgens Tavis tvinSi.

kvebis centri aregulirebs kuW-nawlavis traqtis motorul, 

sekreciul da Sewovis funqcias. misi aqtiurobis meSveobiT 

xdeba saWmlis mopovebis qcevis formirebac; is uzrunvelyofs 

aseve iseTi subieqturi SegrZnebebis formirebas, rogoricaa 

SimSili, madis, simaZRrisa da wyurvilis SegrZneba.
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III.12. kvebis obieqtur moTxovnilebasTan 
dakavSirebuli subieqturi SegrZnebebi 

   III.12.1. SimSilis SegrZneba

SimSili obieqturi kvebiTi moTxovnilebiT ganpirobebuli 

subieqtur SegrZnebaTa erTobliobaa. SimSili zogadi SegrZne-

baa, romelic kuWis midamoSia lokalizebuli an proecirebuli. 

is warmoiSoba roca kuWi carieldeba da qreba, rogorc ki kuWi 

ivseba. SimSilis SegrZnebis warmoSobis kvlevisas aSkarad Cans, 

rom, cxovelebis SemTxvevaSi, SimSilis grZnoba SeiniSneba qerq-

mocilebul cxovelebSic. isini mousvenrebi xdebian, moZraoben 

da cqmutaven, manam, sanam maT ar aWmeven. amis Semdeg mSvid-

debian da iZineben. amrigad, cxovelebis SemTxvevaSi Tavis tvi-

nis qerqi gadamwyvet rols ar TamaSobs SimSilis SegrZnebis 

warmoSobaSi.

SimSilis SegrZnebis warmoSobas emTxveva kuWis Zlieri peri-

oduli SekumSvebi, magram kuWis meqanoreceptorebidan momavali 

interoceptuli impulsaciac ar TamaSobs ganmsazRvrel rols 

SimSilis SegrZnebis formirebaSi, vinaidan SimSilis SegrZneba 

narCundeba kuWis mocilebis SemTxvevaSic.

maZRari cxovelis sisxlis gadasxma mSierisaTvis kvebiTi 

motivaciis gaqrobas iwvevs. es mowmobs SimSilis SegrZnebis 

formirebaSi humoruli faqtoris rolze. es faqti daedo safuZ-

vlad SimSilis warmoSobis e. w. „mSieri sisxlis~ Teoriis warmo-

Sobas. am Teoriis Tanaxmad, SimSilis SegrZnebis warmoSoba uka-

vSirdeba sisxlSi ama Tu im nivTirebis Semcvelobis Semcirebis 

zemoqmedebas kvebis centrze. varaudoben, rom SimSilis agzne-

baSi centraluri roli sisxlSi gaxsnil glukozas ekuTvnis. 

„glukostatikuri Teoriis~ Tanaxmad, SimSilis SegrZnebis war-

moSoba dakavSirebulia ujredebisaTvis glukozis xelmisawv-

domobis daqveiTebasTan (da ara sisxlSi glukozis raodenobis 

SemcirebasTan). eqsperimentuli monacemebi gviCvenebs mWidro 

korelaciis arsebobas ujredebisaTvis glukozis xelmisawvdo-
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mobis daqveiTebas, SimSilis SegrZnebasa da kuWis mZlavr Se-

kumSvas Soris. cdebiT naCvenebia, aseve, rom glukoreceptorebi 

mdebareobs hipoTalamusSi, RviZlSi, kuWSi da wvril nawlavSi. 

es receptorebi signalebs iZleva glukozis xelmisawvdomobis 

Semcirebis Sesaxeb da SimSilis SegrZnebas iwvevs.

SimSilis SegrZnebis warmoSobas ukavSireben, aminomJavebis da 

lipiduri cvlis Sualeduri produqtebis raodenobis Semcire-

basac. arsebobs monacemebi, romelTa mixedviT, kvebis centris 

gaaqtiureba xdeba cximis depodan lipidebis gamosvlis gaZliere-

biT da cximebis maragis amowurviT. arsebobs aseve, kvebis cen-

tris gaaqtiurebis „metaboluri~ da `Termostatikuri~ Teoriac. 

„metaboluri Teoriis~ Tanaxmad, kvebis centris regulacia xdeba 

krebsis ciklis Sualeduri produqtebiT, romlebic warmoiqm-

neba yvela saxis sakveb nivTierebaTa metabolizmis dros. `Ter-

mostatikuri Teoriis~ Tanaxmad, SimSilis SegrZneba warmoiSoba 

sxeulis temperaturis daqveiTebis Sedegad.

sabolood, faqtia, rom SimSilis SegrZnebis warmoSobas 

safuZvlad udevs Tandayolili upirobo refleqsi, Tumca didi 

tvinis qerqi amZafrebs am SegrZnebas da mis gamovlenas ufro na-

tifsa da srulyofils xdis.

SimSili organizmis zogadi mdgomareobaa, romelic iwvevs 

sakvebis mopovebis qcevis formirebas. SimSilis SegrZnebas Tan 

axlavs warmoSoba uaryofiTi emociebis mTeli rigisa: saerTo 

sisuste, Tavis tkivili, zogjer Rebineba da a. S. SimSilis Seg-

rZnebis dakmayofileba iwvevs uaryofiTi emociebis gaqrobas da 

dadebiTi emociebis warmoSobas.

III.12.2. simaZRris SegrZneba 

sakvebis miRebis da Sesabamisad, SimSilis SegrZnebis dak-

mayofilebis Sedegad, warmoiSoba SimSilis sawinaaRmdego md-

gomareoba, romelsac simaZRris SegrZneba ewodeba. Wamis pro-

cesis Sewyveta, Cveulebriv, bevrad ufro adre xdeba, vidre 
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kuW-nawlavis traqtSi Sewovili nivTierebebi aRmofxvris orga-

nizmSi energiis deficits, romelic Tavis mxriv, iwvevs SimSilis 

SgrZnebis warmoSobas da kvebiTi qcevis formirebis moTxovnile-

bas warmoSobs. im procesTa erTobliobas, romelic organizms 

aiZulebs Wamis procesis Sewyvetas, simaZRre ewodeba. simaZR-

ris SegrZneba ufro metia, vidre SimSilis SegrZnebis gaqroba. 

am dros, siamovnebis SegrZnebasTan erTad, warmoiqmneba kuWis 

sisavsis SegrZneba. simaZRris SegrZneba droSi TandaTan sust-

deba, gadis neitralur periods da bolos kvlav SimSilis Seg-

rZnebiT icvleba. Wamis dros cxviris, piris Rrusa da saylapa-

vis ynosvis, gemovnebis  da meqanoreceptorebis gaRizianebas da 

TviT ReWvis processac Tavisi garkveuli wvlili Seaqvs, orga-

nizmis energiis deficitis aRmofxvramde, simaZRris SegrZnebis 

formirebasa da Sesabamisad, Wamis procesis SewyvetaSi.

ganasxvaveben simaZRis or saxes: prerezorbciuls (laT. re-
sorbens-Semwovi, mSTanTqavi) da postrezorbciuls. prerezorb-

ciuli simaZRre (mas preabsorbciulsac uwodeben. laT. absorb-
tion-STanTqma) warmoiSoba manam, sanam sakvebis gadamuSavebis 

produqtebi sisxlSi gadava. is warmoiSoba ynosvis da gemovnebis 

receptorebis, piris Rrus, xaxas, saylapavis, kuWis da Tormet-

goja nawlavis meqanoreceptorebis stimulaciis Sedegad. ami-

tom, mas sxvagvarad „sensorul~ an kidev „pirvelads~ uwodeben. 

`sensoruli simaZRre iwyeba saWmlis miRebis dawyebidan 15-20 
wuTis Semdeg da Sesabamisad, ar SeiZleba iyos sisxlSi sakveb niv-

TierebaTa Sewovis Sedegi. `sensoruli~ simaZRris mZlavri faq-

tori SeiZleba iyos kuWis gawelva sakvebi masebiT da kuWisa da 

wvrili nawlavis zeda ganyofilebis qemoreceptorebis efeqtebi.

postrezorbciuli simaZRre (mas postabsorbciulsac uwode-

ben) warmoiSoba sakveb nivTierebaTa hidrolizis produqtebis 

sisxlSi Sewovis Semdeg. amitom mas „metabolurs~ („cvlismiers~) 

an kidev „meorads~ uwodeben. simaZRris SegrZnebis formirebas 

am dros xels uwyobs sisxlSi cvlis produqtebis raodenobis 

mateba, sakvebis specifikur-dinamikuri moqmedeba, romelic or-

ganizmSi cvlis procesebis mkveTr gaZlierebas iwvevs. `metab-
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oluri~ (igive „meoradi~, igive „WeSmariti~) simaZRre warmoiSo-

ba sisxlSi sakveb nivTierebaTa Sewovis Sedegad da SeiniSneba 
saWmlis miRebis dawyebidan 1,5-2 saaTis Semdeg.

arsebobs monacemebi, romlebic mowmobs, rom saWmlis mi
Rebisa Tu armiRebis survilze zemoqmedebas axdenes peptiduri 
hormonebi. magaliTad, regulaciuri peptidebi: qolecisto-
kinini, somatostatini, pankreasuli glukagoni, P nivTiereba, 
kalcitonini aqveiTebs sakvebis miRebas. piriqiT, kvebiT motiva-
cias aZlierebs da kvebiTi qcevis gaaqtiurebis efeqtiT xasiaT-
deba: pentagastrini, insulini, oqsitocini. peptidebi uSualod 
an gaSualebulad moqmedebs kvebis centris struqturebze da am 
gziT axdens gavlenas kvebiT qcevaze.

                                  

III.12.3.  mada  

sakvebis miRebisadmi swrafvasTan dakavSirebul subieqtur 
emociur SegrZnebas madas uwodeben. es SegrZneba SeiZleba 
SimSilis SegrZnebis nawili iyos an SeiZleba fiziologiuri 
moTxovnilebebisagan damoukideblad aRmocendes da warmoad-
gendes sakvebis garkveuli saxisadmi Tandayolili an SeZenili 
individualuri midrekilebis gamovlinebas. is SeiZleba ar-
mocendes sakvebis miRebis aucileblobis gareSec, gansazRvrul 
- erTsa da imave dros sakvebis miRebis Cvevidan gamomdinare.

madis mniSvneloba mdgomareobs imaSi, rom is sasignalo mniS-
vnelobis matarebelia da warmoiSoba organizmSi sakveb niv-
TierebaTa razervis jer kidev amowurvamde. mada organizmis 
„yuradRebas warmarTavs~ sakvebisaken da uzrunvelyofs saWmlis 
monelebis procesebis srulyofilad mimdinareobas. eqsperimen-
tulad dadasturebulia, rom madis arsebobisas saWmlis monele-
ba ufro srulyofilad mimdinareobs, momnelebeli wvenebi ufro 
aqtiuria da maTSi momnelebeli fermentebis raodenobac metia.

madis warmosaqmnelad aucilebelia rigi pirobebis arse-
boba: unm normaluri funqcionireba (uaryofiTi emociebis ar 
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arseboba, simxneve); kuW-nawlavis traqtis optimaluri tonusi; 
B-jgufis vitaminebis, gansakuTrebiT B1-vitaminis arseboba. ma-
dis aRZvras xels uwyobs sakvebis sasiamovno suni, misi garegani 
saxe, sasiamovno garemo, sadac sakvebis miReba xdeba da a. S.

madis ararseboba dakavSirebulia kvebis centris aqtiuro-
bis SekavebasTan, rac SeiZleba iyos fsiqikuri (mwuxareba, nervi-
uloba, uaryofiTi emociebi) warmoSobis an tkiviliT gamowveu-
li, an sulac didi xnis manZilze erTgvarovani sakvebis miRebiT, 
tkbileulis Warbi raodenobiT miRebiT da a. S.

kvebaze mniSvnelovan gavlens axdens fsiqozebi da nevrozebi. 
sakvebis Warbi raodenobiT moxmareba an masze uaris Tqma xSirad 
protestis grZnobiT aris nakarnaxevi, gamowveulia cxovrebis 
sxvadasxva sferoSi warmoSobili realuri sirTuleebiT. aseTi 
tipis magaliTs warmoadgens nervuli anoreqsia-sakvebze uaris 

Tqma, romelic ZiriTadad gogonebisTvis aris damaxasiaTebeli 

pubertasul (laT. pubertas _ sqesobrivi momwifeba, davaJkaceba)  

periodSi. zogjer es darRveva iseTi mZime formiT viTardeba, 

rom SimSiliT sikvdilsac ki iwvevs.

III.12.4. wyurvili

wyurvili aris wylis dalevis moTxovnilebis subieqturi 

SegrZneba. wyurvili subieqturad dakavSirebulia piris RruSi 

simSralis SegrZnebasTan da warmoadgens signals wylis dalevis 

(wylis moZiebisa da miRebis) qceviTi reaqciis warmoSobisa.

mozrdili adamianis sxeulis wonis 70-75 % wylisgan Sedgeba. 

mosvenebis mdgomareobaSi (fizikuri da fsiqikuri daZabulobis 

arqonis pirobebSi), dRe-Ramis ganmavlobaSi zrdasruli adami-

ani amosunTqviT, oflisa da Sardis saxiT, ganavalTan erTad da 

a. S. daaxloebiT 3,5 litr wyals kargavs. wylis dakargva sxe-

ulis masis 0,5 % -is raodenobiT (anu 70 kg. wonis mqone adami-

anisTvis 350 ml wylis dakargva) iwvevs wyurvilis SegrZnebas. es 

odenoba Seadgens wyurvilis SegrZnebis warmoSobis zRurbls. 
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wyurvilis SegrZnebas Tan axlavs nerwyvis sekreciis Semcireba, 

rac pirSi simSralis subieqtur SegrZnebas iwvevs. aRsaniSnavia, 

rom nerwyvis sekreciis Semcireba (piris simSrale), rac orga-

nizmSi wylis deficits asaxavs, warmoadgens simptoms da ara 

mizezs wyurvilisas. amaze metyvelebs mravali sxvadasxva eqs-

perimentis Sedegi. maT Soris is, rom piris lorwovani garsis 

wyliT dasveleba ar aqrobs wyurvils; wyurvili arc neldeba da 

arc qreba rogorc piris Rrus adgilobrivi anesTeziis, aseve 

pirisa da xaxis sruli denervaciis pirobebSic ki; TviT saner-

wyve jirkvlebis ararsebobac ki arsebiT gavlenas ver axdens 

daleuli wylis raodenobaze.

wyurvilis WeSmariti SegrZneba dakavSierbulia organizmis 

wyliT gaRaribebasTan. organizmidan wylis gasvla ama Tu im 

mizeziT (wylis arasakmarisi an mineraluri marilebis Warbi 

raodenoba sakveb racionSi, wylis didi raodenobiT dakargva 
fizikuri muSaobis dros, wylis dakargva garemos maRali tem-
peraturis gamo, sisxlis dakargva, diabeti da sxva daavadebe-
bi) iwvevs misi raodenobis Semcirebas ujredSoris sivrceebSi. 
swored ujredSorisi siTxis dakargva aris mizezi wyurvilis 
warmoSobisa.

NaCl-is hipertonuli xsnaris venaSi Seyvanis Sedegad, imis 
gamo, rom membrana gaumtaria natriumis ionebis mimarT, ujred-
SigniTa da ujredgareTa ares Soris koncentraciis gasa-
neitraleblad, wyali gamodis ujredidan ujredgare areSi. 
wylis dakargva iwvevs ujredis moculobis Semcirebas. magram 
ujredis mier wylis dakargva da amiT gamowveuli, ujredis 
moculobis Semcireba ar aris mizezi wyurvilisa. wyurvilis 
SegrZneba Cndeba maSin, roca wylis moculoba iklebs ujredSo-
ris sivrceSi. amas mowmobs Semdegi eqsperimenti. Tu ujredga-
reTa areSi natriumis koncentracias SevamcirebT, wyali gadis 
ujredSorisi sivrcidan, misi nawili saerTod gaiyvaneba orga-
nizmidan, nawili ki ujredSi difundirebs anu am dros ujredi 
ar ganicdis wylis naklebobas (arc misi moculobaa Semcire-
buli), magram wyurvilis grZnobasTan erTad am dros Cndeba 
organizmSi marilis ukmarisobis SegrZneba. aRsaniSnavia, aseve, 



255

rom ujredgareTa areSi wylis moculobis Semcirebis Sedegad, 
NaCl-is mudmivi koncentraciis fonzec ki, Tavs iCens wyurvi-
lis SegrZneba. amdenad, wyurvilis SegrZnebis momentSi wylis 
nakleboba SeiZleba SeiniSnebodes rogorc ujredgareTa areSi, 
aseve, ujredis SigniT (rac ujredis moculobis Semcirebas 
iwvevs), magram mizezi wyurvilis warmoSobisa aris wylis dakarg-
va mxolod ujredgareTa areSi, vinaidan, swored ujredSorisi 
sivrcis wyliT gaRaribebis dros Cndeba wyurvilis SegrZneba. 
ujredis SigniT wylis nakleboba ki, _ mxolod aZlierebs wyur-
vilis SegrZnebas.

wyurvilis warmomSobi Tu gamaZlierebebli yvela piroba 
iwvevs antidiurezuli hormonis _ vazopresinis gamoyofas. 
piriqiT, Warbi raodenobiT wylis dakargva vazopresinis sekre-
ciis Sekavebas da Sesabamisad, diurezis Semcirebas iwvevs.

wyurvilis SegrZnebis warmoSoba xdeba sxvadasxva tipis re-
ceptorebis monawileobiT, romlebic ganlagebulia rogorc 
periferiaSi, aseve cns-Si. organizmidan wylis gasvla (Tundac 
organizmis mosvenebis mdgomareobaSi), iwvevs osmosuri wnevis 
gazrdas. osmosuri wnevis cvlileba aRagznebs specialize-
bul osmoreceptorebs, romlebic organizmis yvela ujredSia. 
am receptorebidan nervuli impulsebi midis kvebis centrSi 
(mogrZo tvini, hipoTalamusi), aaqtiurebs am centris neironebs 
da iwvevs wyurvilis SegrZnebas.

hipoTalamusis frontalur nawilSi aris osmoreceptoru-
li ujredebi, romlebic mgrZnobiarea ujredSida siTxis moc-
ulobis SemcirebiT gamowveuli osmosuri wnevis (marilebis 
Sidaujreduli koncentraciis) matebisadmi. xolo ujredgare-
Ta aris siTxis Semcirebaze reagirebad receptorebad miaCni-
aT msxvili venebis kedlebSi arsebuli gaWimvis receptorebi. 
Suamdebare tvinSi _ hipoTalamusis frontalur nawilSi da 
mezobel ubnebSi moTavsebuli osmoreceptorebi warmoadgens 
wyurvilis mgrZnobiare aparats. xolo msxvili venebis gaWim-
vis receptorebs aerTianeben araujredul (ujredgareTa  aris  
cvlilebisadmi mgrZnobiare) receptorebSi. hipoTalamusi mniS-

vnelovani centria, romelic cns-s informacias gadascems gaW-
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imvis receptorebTan dakavSirebuli cTomili nervis aferentu-

li boWkoebidan. arsebobs monacemebi, rom wyurvilis gamomwvev 

nervul meqanizms emateba hormonuli faqtorebic. magaliTad, 

ujredgareTa areSi siTxis dakargva iwvevs fermenti  reninis 

gamoyofas, romelic zemoqmedebs angiotenzinogenze da iwvevs 

angiotenzin II- is warmoqmnas (wigni 1; III.6.2.2), romelic sisx-

lZarRvTa mZlavri Semaviwroebeli nivTierebaa. angiotenzin 

II-is gavlena hipoTalamusze wyurvilis SegrZnebis warmoSobas 

iwvevs.

wyurvilis SegrZnebis periferiuli komponentis formire-

baSi gansazRvrul rols asrulebs piris Rrusa da xaxis lor-

wovan garsSi arsebuli receptoruli warmonaqmnebi, romlebic 

signalebs gadascems nerwyvis gamoyofis SemcirebiT gamowveu-

li piris simSralis Sesaxeb. es periferiuli receptorebi stim-

ulirdeba rogorc WeSmariti wyurvilis, aseve, cru wyurvilis 

SemTxvevaSi. es ukanaskneli warmoiSoba ara organizmSi wylis 

deficitiT, aramed xangrZlivi saubris, simReris, Tambaqos 

wevis, piriT sunTqvis gamo, emociuri daZabulobisa da SiSis 

mizeziT, aseve, Zalian mSrali sakvebis miRebis Sedegad. magram 

cru wyurvilis gaqroba SesaZlebelia piris Rrus lorwovani 

garsis wyliT dasvelebiT (pirSi wylis gamovlebiT), rac ver 

aqrobs WeSmariti wyurvilis SegrZnebas.

amdenad, wyurvili zogadi SegrZnebaa, romelsac safuZvlad 

udevs mravali sxvadasxva saxis receptoris kombinirebuli moq-

medeba. am receptorebis nawili mdebareobs periferiaSi, nawili 

ki-cns-Si. aferentuli impulsebis integraciis funqcias ukav-

Sireben Suamdebare tvins, kerZod ki _ hipoTalamusis fronta-

lur nawils.

imasTan dakavSirebiT, rom wyurvilis SegrZnebisadmi adapta-

cia ar xdeba, misi aRmofxvris erTaderT saSualebas wylis da-

leva warmoadgens. amitom wyurvilis SegrZneba iwvevs misiT ga-

mowveuli diskomfortis aRmofxvrisaken mimarTul qmedebas. es 

aris wylis moZieba, mopoveba da daleva.

organizmSi wylis deficitis aRmosafxvrelad saWiroa 
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daleuli wyali Sewovil iqnes, anu wyali kuW-nawlavis traq

tidan gadavides organizmis Sinagan areSi. wyurvilis SegrZneba 

gacilebiT ufro nakleb droSi qreba, vidre es saWiroa wylis 

dalevis momentidan mis Sewovamde. rogorc wesi, wylis smis 

Sewyveta bevrad ufro adre xdeba, vidre moxdebodes wylis 

deficitis kompensacia ujredgareTa da ujredSida areSi. es 

imis maCvenebelia, rom arsebobs wyurvilis aRmofxvris preab-

sorbciuli da postabsorbciuli meqanizmebi. amasTan, preab-

sorbciuli meqanizmi uzrunvelyofs wylis moxmarebis sakmaod 

zust da natif regulacias, rac imaSi gamoixateba, rom miRe-

buli wylis raodenoba zustad Seesabameba organizmis moTxov-

nilebas.

wylis moTxovnilebis dakmayofilebis or saxes ganarCeven: 

wylis pirveladi tipis daleva da meoradi tipis daleva. pirve-

ladi tipis dalevas adgili aqvs organizmSi wylis absolutu-

ri an SefardebiTi ukmarisobis dros. meoradi tipis dalevisas 

wylis rezervebis Sevsebis aSkara moTxovnileba ar arsebobs. 

meoradi saxis daleva warmoadgens ZiriTads organizmis wyliT 

momaragebaSi, vinaidan, metwilad, wylis moTxovnilebis uzrun-

velyofas winaswar _ „avansis~ saxiT vaxdenT xolme.

III.13. kuW-nawlavis traqtis normaluri 
mikroflora da misi gavlena adamianis 

organizmze

me-20 saukunis  damdegs didma mecnierma i. meCnikovma wa-

moayena originaluri koncefcia nawlavis e.w. sasargeblo da 

mavne mikrofloris Sesaxeb. sicocxlis gaxangrZlivebis sakiTx-

ebze muSaobisas man SeniSna, rom bulgareTis da kavkasiis Rr-

mad moxucebi ZiriTadad mawvniT ikvebebodnen. mawvnis mikrobi-

ologiuri gamokvlevebiT dadginda, rom is Seicavs rZis mJava 

baqteriebs, romlebsac „bulgaruli Cxirebi“ uwoda. dRegr-
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Zel moxucTa ganavlis SeswavliT gamoirkva, rom maTi reaqcia 

sagrZnoblad gadaxrili iyo mJavianobisken (norma PH = 7,5 - 8,0)  
da lpobiTi fermentacia umniSvnelo iyo. naadrevad dabere-

bulTa ganavlis Seswavlam aCvena, rom maTi reaqcia iyo tute 

(PH = 8,0)  da lpobiTi procesebi maqsimalurad iyo ganviTare-

buli. am jgufis moxucebi ar ikvebebodnen mawvniT. am faqtebis 

analiziT meCnikovma daaskvna, rom mawoni, masSi Semavali rZis 

mJava baqteriebi iwvevs ganavlis acidifikacias (damJavebas), 

masSi lpobiTi fermantaciis daTrgunvas, amoniakis, fenolis, 

skatolis da indolis nakleb produqciasa da Sewovas sisxlSi 

msxvili nawlavis sanaTuridan, rac daberebis procesis Senele-

bas ganapirobebs. im SemTxvevaSi ki, roca adamianebi ar ikvebe-

bodnen mawvniT, maTi fekaluri flora xasiaTdeboda lpobiTi 

fermentaciis gamaaqtivebeli TvisebebiT. ganavlis reaqcia iyo 

tute. amoniakis, fenolis, skatolis da indolis Sewova am dros 

momatebuli iyo, rac organizmis autointoqsikacias iwvevda. 

TviTmoSxamvas ki naadrevi sibere mosdevda.

aRsaniSnavia, rom i. meCnikovis  moRvaweobis periodSi,  naw-

lavis mikrofloris kultivirebis da identifikaciis meTode-

bi metad dabal doneze idga. mxolod me-20 saukunis 60-ian 

wlebSi daiwyo anaerobuli baqteriologiis namdvili bumi. am 

mxriv gansakuTrebul warmatebebs miaRwies amerikelma mikro-

biologebma faingoudma, gorbaCma, freterma, murma, hold-

emanma, saterma, ingliselma mecnierebma hilma da drazarma, 

germanelebma henelma da bernardma, estonelma akivo lenc-

nerma, qarTvelma oTar Caxavam, T. kereseliZem, g, kacitaZem da 

sxvebma. aRmoCnda, rom mikroflora, gansakuTrebiT anaerobu-

li mikroorganizmebi metad mniSvnelovan rols TamaSobs or-

ganizmis fiziologiur da paTologiur procesebSi. am mimar-

TulebiT kvlevisa da miRebuli Sedegebis mecnieruli analizis 

saWiroebam ganapiroba  axali mediko-biologiuri disciplinis 

_ mikroekologiis Seqmna. zogierTi am mecnierebas gnotobio-

logiasac uwodebs. yofil sabWoTa kavSirSi gnotobiologiis 

pirveli laboratoria moskovSi, gamaleas saxelobis epidemi-
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ologiis institutSi Seiqmna. misi damaarsebeli da ucvleli 

xelmZRvaneli iyo gamoCenili qarTveli mikrobiologi oTar 

Caxava (1924-1986). man gnotobiont (sterilur) cxovelebze naw-

lavis Cxiris peroraluri SeyvaniT daadgina, rom is aZlierebs 

nawlavis peristaltikas, xels uwyobs lorwovani garsis Camof-

cqvnas da enterocitebis ganaxlebas. o. Caxavam Seiswavla naw-

lavis mikrofloris gavlena nawlavebis imunitetze, cximovani 

mJavebis sinTezze, fekalur fermentaciaze da sxva. 

 saqarTveloSi nawlavis mikrofloris Seswavlas safuZve-

li Caeyara1976 wels (T. kereseliZe, g. kacitaZe, x. paWkoria, p. 

imnaZe). Tbilisis saxelmwifo samedicino institutis mikrobi-

ologiis kaTedraze dainerga anaerobuli da aerobuli baqter-

iebis kultivirebis  da identifikaciis Tanamedrove meTodebi. 

manamde ki, prof. b. raWveliSvilma baqteriofagis, vaqcinebis da 

Sratis s/k institutSi Seiswavla safuarismagvari sokos _ kan-

didas roli qronikuli gastritis  CamoyalibebaSi. 1981  wels  

b. raWveliSvilma, T. kereseliZem da x. paWkoriam saqarTveloSi 

gamoaqveynes monografia „kuW-nawlavis mikroflora da misi gav-

lena adamianis organizmze”. avtorebma detalurad Seiswavles 

kuWis, wvrili da msxvili nawlavis mikroflora janmrTel da 

avadmyof pirebSi da yofil sabWoTa kavSirSi pirvelebma gamo-

hyves kuWis, wvrili da msxvili nawlavis disbaqteriozebi. maTve 

moawodes alimenturi traqtis sxvadasxva regionis disbaqte-

riozebis diferenciuli diagnozisa da mkurnalobis meTodebi. 

nawlavis mikroflora Seiswavles parazitologiis da tropi-

kul daavadebaTa institutSi (g.kacitaZe, e.zaqaraia, 1985).

III.13.1. kuW-nawlavis traqtis normaluri mikroflora

III.13.1.1. piris Rrus normaluri mikroflora

 janmrTeli adamianis nerwyvis 1 ml-Si aerobuli mikro-
organizmebis (mikroorganizmebi, romlebic zrdisa da kul-

tivirebisaTvis Jangbadur ares moiTxoven)  raodenoba 107 
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aRwevs, xolo anaerobulisa (romelTa zrda da kultivire-

ba xdeba uJangbado anu anaerobul areSi)   _ 108. aerobuli 

mikrobebidan aRsaniSnavia e.w. nerwyvis streptokokebi da 

laqtobacilebis zogierTi tipi, anaerobuli baqteriebidan 

ki, vxvdebiT baqteroidebs, veilonelebs da sxva.nerwyvSi Sei-

Zleba amoiTesos e.w. pirobiTad paTogenuri mikrobebi _ sta-

filokokebi da safuarismagvari soko _ kandidebi.

III.13.1.2.  kuWis normaluri mikroflora

miuxedavad kuWis  wvenisa  da lorwovani garsis antimikro-

buli  Tvisebebisa, janmrTeli adamianis kuWis SigTavsidan 

mikrobuli flora sakmaod xSirad (70_80%) iTeseba, misi ra-

odenoba 1 ml-Si 102 aRwevs (n. abaSiZe, b. raWveliSvili). rode-

sac kuWis wvenis mJavianobis maCvenebeli maRali da saSualoa 

(PH  1,3 -3,5),  kuWis SigTavsidan ZiriTadad ori saxis mJavagamZle 

mikrobi iTeseba: safuaris msgavsi soko _ kandida (70%) da laq-

tobacila (45%). sxva saxis baqteriebi, kerZod, streptokoke-

bi, oqrosferi stafilokoki, enterokoki da nawlavis Cxiri 

gvxvdeba mxolod dabali da saSualo mJavianobis pirobebSi. 

mJavianobis daklebasTan erTad, mikroorganizmebis raodenoba 

kuWSi mkveTrad izrdeba. 

janmrTel adamianebSi laqtobacila da safuaris msgav-

si soko _ kandida kuW-nawlavis traqtSi arsebul mikrobTa 

ekologiuri wonasworobis  (eubiozi) maregulirebel faqto-

rad gamodis. eqspertimentulad dadasturebulia, rom laqto-

bacilas garkveuli Stamebi kuWis lorwqveSa (arasekreciul) 

epiTeliuze ewebeba da iCens baqtericidul unars _ anadgurebs 

sxva baqteriebs. rac Seexeba safuarismagvar soko kandidas, igi 

lorwovanis zedapirze, masekretirebel epiTeliumSi mravl-

deba. am ori mikrobis antagonizmis gamo, maTi gavrcelebis 

farglebi janmrTel organizmSi SezRudulia. kuWSi mikrobTa 

ekologiuri wonasworobis darRvevis  e.w. disbiozis anu dis-

baqteriozis  dros, rac xSirad laqtobacilebis SemcirebiT 

gamoixateba, mavne mikrobuli flora mkveTrad mravldeba. am 
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dros araiSviaTad aRiniSneba soko kandidas SeWra lorwovanis 

siRrmeSi da laqtobacilebis raodenobis kidev ufro metad 

daqveiTeba maT gaqrobamde, rac kuWis lorwovanis antimikro-

buli Tvisebebis  nivelirebas ganapiroebebs. am monacemebis 

safuZvelze b. raWveliSvili dausabuTeblad miiCnevs medici-

naSi didxans gabatobenebul mosazrebas imis Sesaxeb, rom laq-

tobacilebis gamoCena kuWis SigTavsSi kibos arsebobaze miu-

TiTebs. laqtobacilebi kuWis lorwovanSi normuli floris 

indikators ufro warmoadgens, vidre simsivnuri gadagvarebis 

maniSnebel faqtors (b. raWveliSvili, 1981).

1982 wels avstralielma mecnierma b. marSalma da j. uo-

renma kuWis wylulis da gastritebis dros gamohyo kampilob-

aqter pilori, romelsac Semdeg helikobaqter pilori ewoda 

(1984). aRsaniSnavia, rom janmrTel pirebSic ki amoiTeseboda 

es baqteriebi. 70 wlis pirobiTad janmrTel amerikels saSua-

lod helikobaqter pilori 50-60% SemTxvevaSi amoeTeseboda. 

wylulovani daavadebisa da gastritebis paTogenezSi helikob-

aqteris mniSvnelovani rolis dadgenis  gamo  nobelis premiis 

komitetma b. marSals da uorens 2005 wels msoflios yvelaze 

sapatio premia mianiWa.

helikobaqter plori spiraluri formis gramuaryofiTi baq

teriebia, sigrZiT 2-6,5 mikroni da siganiT 0,5 mikroni. maT Zir-

iTad maxasiaTebels warmoadgens mravalSriani garsi, unipolaru-

li Soltebi (wamwamebi) da maRali ureazuli aqtiuroba, rac xels 

uwyobs advilad SeiWras kuWis lorwovanis  barierSi da moaxdi-

nos kolonizacia, miuxedavad maRali agresiuli mJavianobisa.

helikobaqter piloris aRmosaCenad optimaluria gastro-

fibroskopiiT miRebuli kuWis antraluri nawilis lorwovanis 

ori bioptatis moTavseba Sardovanas areSi. ramdenime saaTSi 

es are Jolosfrad Seifereba, rac helikobaqter piloris in-

dikatorad aris miCneuli. invaziur meTodad iTvleba lorwo-

vanis SeRebva imunostoqimiuri meTodiT, helikobaqter pilo-

ris specifikuri antigenebis identifikaciis mizniT. invaziur 

meTodebs Soris aRsaniSnavia lorwovanis bioptatis SeRebva 
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gimzas meTodiT an hematoqsiliniT  da eoziniT. oqros stan-

dartad miCneulia lorwovanis bioptatidan helikobaqter 

piloris kultivireba, romelic metad Sromatevadi da sakma-

od Zviria. arainvaziuri meTodebidan  helikobaqter piloris 

aRmosaCenad  mowodebulia  serologiuri testi, ureazuli 

respiratoruli testi da sxva.        

III.13.1.3. wvrili nawlavis normaluri mikroflora 

wvrili nawlavis mikrofloris Seswavla bolo dromde 

meTodurad gaZnelebuli iyo. Cveulebriv, duodenuri zondiT 

xerxdeba mxolod Tormetgoja nawlavis SigTavsis amoReba, 

wvrili nawlavis qveda regioni ki miuwvdemeli rCeba. dRei-

saTvis  arsebobs grZeli 3 metriani rezinis 4 -arxiani zon-

di, romelic saSualebas iZleva amoviRoT SigTavsi kuWidan, 

Tormetgoja nawlavidan, wvrili nawlavis proqsimaluri da 

Sua nawilidan, agreTve ganvaxorcieloT lorwovanis biofsia.

janmrTeli adamianis wvrili nawlavis SigTavsis 1 ml-Si 

baqteriebis raodenoba 70 % -Si steriluria an ar aRemateba 

104-s. ZiriTadad Tormetgoja nawlavidan amoiTeseba laqto-

bacilebi, streptokokebi, agreTve enterokokebi da safuar-

is msgavsi sokoebi. rac ufro qvevidan xdeba wvrili nawlavis 

SigTavsis amoReba, miT ufro matulobs baqteriebis raode-

noba, romelic maqsimums wvrili nawlavis bolodan amoRebul 

SigTavsSi  aRwevs.

III.13.1.4. msxvili nawlavis normaluri  
mikroflora

mikroorganizmebis raodenoba maqsimaluria  msxvil naw-

lavSi. ingliselma mecnierma hilma da  drazarma 1975 wels 

daadgines, rom adamianis msxvil nawlavSi budobs 1,5 kg-mde 

baqteria. 1 grami ganavali Seicavs 250 miliard baqterias. Tu 
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mxedvelobaSi miviRebT, rom janmrTeli adamiani dRe-RameSi,  

saSualod, daaxloebiT 200 gram ganavals gamohyofs, maSin 

cxadi gaxdeba, rom dRe-RameSi adamiani   gamohyofs 50 tri-

lion baqterias. gansakuTrebiT mniSvnelovania mikroflora, 

romelic msxvili nawlavis epiTelur zedapirze da kriptaze 

binadrobs.

msxvili nawlavis mikrofloridan, romlis raodenoba 

1 gram ganavalSi 1011 aRwevs, 99%-ze meti modis anaerobul 

baqteriebze, baqteroidebze da bifidobaqteriebze, naklebi 

raodenobiT laqtobacilebze da klostridiebze. ganavlis 

mikrofloris 1%-ze naklebi warmodgenilia aerobuli baqter-

iebiT, rogoricaa nawlavis Cxirebi, enterokokebi, proteuse-

bi, stafilokokebi, streptokokebi da safuarismagvari soko 

kandidebi. sul msxvil nawlavSi binadrobs 500-mde saxeobis 

baqteria, upiratesad anaerobebi. aqedan dReisaTvis mxolod 

20-mde maTganis kultivirebaa SesaZlebeli. 

  III.13.2. nawlavis mikrofloraze moqmedi 
faqtorebi

kuW-nawlavis traqtis mikrofloraze gavlenas axdens ro-

gorc garegani, ise Sinagani faqtorebi. Sinagan faqtorebs 

miekuTvneba  lorwovani garsidan gamoyofili wveni da 

kuW-nawlavis sanaTurSi arsebuli mikrobebis simbiozuri da 

antagonisturi urTierTobani. garegan faqtorebs miekuTvne-

ba kveba, qimiaTerapia, antibaqteriuli preparatebis Warbad 

miReba, garemos gaWuWyianeba, radiacia, pesticidebi da sxva.

Sinagani faqtorebidan mikrofloraze gavlenas axdens ku-

Wis mJavianoba. im pirebSi, romlebsac daqveiTebuli aqvT mJa-

vianoba, xSirad gamoxatulia baqteriebis Warbi zrda kuW-naw-

lavSi. 

naRvlis mJavebi damRupvelad zemoqmedebs zogierT baqter-

iebze, saxeldobr _ pnevmokokebze; enterokokebis da anaerob-

uli mikrobebis zrdas ki - xels uwyobs. dasavleTis qveynebSi, 
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sadac mosaxleoba maRalkaloriuli, cximovani sakvebiT ikve-

beba da naRvlis mJavebis koncentracia SedarebiT maRalia, an-

aerobuli baqteriebis raodenoba  Sesabamisad matulobs. im 

qveynebSi ki, sadac mosaxleoba dabalkaloriuli, mcenareuli 

da naxSirwylebiT mdidari sakvebiT ikvebeba, naRvlis mJavebis 

nakleb koncentracias Tan axlavs baqteroidebis raodenobis 

Sesabamisi Semcireba.

gansakuTrebiT sayuradReboa kuW-nawlavis traqtis lor-

wovani garsis gavlena mikrofloraze. ganarCeven kuW-nawlavis 

traqtis sanaTuris floras da lorwovani garsis anu mukozur 

floras. es ukanaskneli lokalizebulia lorwovani garsis ep-

iTeliumze.

endogenuri, igive _ Sinagani faqtorebidan, romlebic 

kuW-nawlavis mikrofloris ekologiur wonasworobas areg-

ulirebs, upirveles yovlisa, aRsaniSnavia fermenti muro-

midaza igive _ lizocimi. es ukanaskneli pirvelad al. flem-

ingma aRmoaCina cremlSi. gamoiyofa ra kuWsa da nawlavebSi 

lizocimi, xels uSlis zogierTi baqteriis gamravlebas kuW 

-nawlavis traqtSi. aseve antibaqteriuli TvisebebiT xasiaT-

deba cilovani nivTiereba _ laqtoferini, romelic kuWsa da 

wvril nawlavSi gamoiyofa. igi boWavs rkinas, romelic saW-

iroa baqteriebis gamravlebisaTvis da damRupvelad moqmedebs 

nawlavis Cxirze. albaT amiT unda aixsnas is garemoeba, rom 

fiziologiur pirobebSi nawlavis Cxiri ar an TiTqmis ar gvxvde-

ba kuWsa da wvrili nawlavis SigTavsSi. imunuri sistemidan, ro-

melic kuW-nawlavis floras aregulirebs, gadamwyveti roli 

ekuTvnis imunoglobulinebs, romlebic warmodgenilia sisx-

lSi, kuW-nawlavSi, lorwovansa da mis sekretSi. gansakuTre-

biT didi raodenobiT gamoiyofa kuW-nawlavis sekretoruli  

“A” imunoglobulini. SedarebiT naklebad gamoiyofa “G“ da 

“M” imunoglobulini. imunoglobulinebi, gansakuTrebiT _ ”A”  

gars exveva baqteriebs, riTac es ukanaskneli lorwovan garsze 

miwebebisa da misi muciniT sazrdoobis unars kargavs. imun-

oglobulinebis ukmarisobis pirobebSi, kuW-nawlavis traqt-
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Si baqteriebis zrda ufro uxvad xdeba, vidre im SemTxvevaSi, 

roca maTi ricxvi normaluria. 

wvrili nawlavis proqsimalur nawilSi, sadac peristalti-

ka SedarebiT intensiuria, baqteriebis raodenoba mcirea da ar 

aRemateba 104 -s 1 ml-Si. rac Seexeba  wvrili nawlavis bolo 

monakveTs, sadac peristaltika Senelebulia da Sesabamisad, 

nawlavis SigTavsi nela moZraobs, aq baqteriebis raodenoba 

gacilebiT metia.

Sinagan faqtorebs Soris gansakuTrebiT mniSvnelovania 

mikrobTa antagonizmis gavlena kuW-nawlavis floraze. dad-

genilia, rom nawlavis Cxiri Trgunavs qoleris vibrionebis, 

proteusis da paratifis Cxirebis zrdas. laqtobacilebi an-

tagonisturad moqmedeben dizenteriul bacilebze da strep-

tokokebze. laqtobacilebi damTrgunvel zegavlenas axdens 

safuarismagvari soko _ kandidebis zrdaze (n. abaSiZe, x. paWko-

ria, 1979).

bifidobaqteriebi Trgunavs lpobiT floras da safuaris-

magvari sokoebis zrdas. sakmarisia, rom normaluri mikrobebi, 

saxeldobr, laqtobacilebi da bifidobaqteriebi davTrgunoT 

antibaqteriuli preparatebiT, rom miviRoT kandidebis Warbi 

zrda. safuarismagvari sokoebi da sxva mavne mikrobebi “Tavs 

aiSveben” mxolod im SemTxvevaSi, roca maTi makontrolebeli 

da maregulirebeli faqtori, kerZod, normaluri mikroflora 

daiTrguneba. normaluri mikrofloris Semcirebas, gansakuTre-

biT ki _ anaerobebisa, garda soko kandidasi, SeiZleba mohyves 

aerobuli baqteriebis Warbi zrda stafilokokebis, proteusis 

da nawlavis hemolizuri Cxirebis saxiT. kuW-nawlavis traqtSi 

bifidobaqteriebisa da laqtobaqteriebis Seyvana ganapirobebs 

soko kandidas, proteusisa da stafilokokebis Semcirebas; maTi 

raodenoba am SemTxvevaSi normalur maCvenebels ubrundeba. 

soko kandida parazituli sokoa, romelic arsebobs patronis sxeu-
lis xarjze. soko kandidas cxovelmyofelobis produqtebi auZlurebs 
imunur sistemas. imunitetis dauZlureba, Tavis mxriv, xels uwyobs soko 
kandidas gamravlebas, rasac TandaTan SeuZlia mTeli  organizmis das-
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nebovneba. soko kandida cocxlobs janmrTeli adamianis organizmSic, 
magram Zlieri imuniteti ar aZlevs kandidas gavrcelebis SesaZleblo-
bas. organizmis imunuri sistemis daqveiTebis dros ki soko vrceldeba 
mTels sxeulSi (moedeba qsovilebsa da organoebs), asnebovnebs  orga-
nizms da iwvevs avTvisebian sneulebebs. sokoebi anadgurebs imunitetis 
ujredebs. arsebobs monacemebi, romelTa mixedviT, kibos aqvs sokovani 
buneba da rom kibos simsivne aris kandidas gantotvili soko da rom 
metastazebi organizmSi soko kandidas gavrcelebiT aris gamowveuli. 
organizmSi metastazis gavrceleba aris organizmSi  avTvisebiani ujre-
debis ganvrcoba organoebsa da qsovilebSi. kibos yvela saxeoba erT-
nairad avlens Tavs miuxedavad imisa, Tu romel qsovilSi an organoSi 
yalibdeba is. amitom kibos sawinaaRmdegod unda gaZlierdes imuniteti, 
romelic,Tavis mxriv, kandidas gavrcelebis SezRudvas iwvevs. sokos 
sawinaaRmdego preparatebis zemoqmedebaze kandida swrafad reagirebs, 
adaptacias axdens da imdenad egueba am preparatebs, rom maTiT ikvebeba 
kidec. magram sokos ar SeuZlia adaptireba natriumis bikarbonatisadmi 
(sakvebi soda). internet gamocemebSi aris monacemebi,romelTa Tanax-
mad, natriumis bikarbonatis garkveuli koncentraciis xsnaris miRebiT 
an SeyvaniT simsivneSi, wydeba simsivnuri ujredebis gamravleba, rasac 
soko kandidas gamravlebis SezRudviT organizmis imunitetis gaZliere-
bas miaweren. 

rac Seexeba mikrobTa simbiozs anu Tanaarsebobas, es sakiTxi 

arasakmarisadaa Seswavlili. miuTiTeben, rom bifidobaqterie-

bi kargad izrdeba nawlavis CxirebTan erTad. nawlavis Cxire-

bis Warbi zrda  Jangbadis siRaribes iwvevs, rac TavisTavad 

xels uwyobs bifidobaqteriebis gamravlebas da nawlavis Cx-

iris Semdgomi zrdis Seferxebas.

ekzogenuri anu garegani faqtorebidan, romlebic gavlenas 

axdens kuW-nawlavis traqtis mikrofloraze, pirvel yovli-

sa,  aRsaniSnavia radiacia, qimiaTerapia, garemos gaWuWyianeba, 

pesticidebi, Sxamqimikatebi da antibaqteriuli preparatebi. 

antibiotikebma revoluciuri gadatrialeba  moqxdina medici-

naSi, magram, miuxedavad amisa, yovelTvis rodia gamarTlebu-

li maTi daniSnva. aRmoCnda, rom kuW-nawlavis mikrofloraze 

zemoqmedebisaTvis garkveuli mniSvneloba aqvs antibiotikis 

saxes, dozas, organizmSi Seyvanis sixSires, xangrZlivobas da 
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Seyvanis gzebs. magaliTad, piris gziT da kunTebSi Seyvanili 

tetraciklini sxvadasxvanair gavlenas axdens nawlavis mikro-

floraze. kunTebSi Seyvanisas igi umniSvnelod moqmedebs naw-

lavis mikrofloraze, maSin roca piris gziT miRebuli mkveT-

rad amcirebs bifidobaqteriebis, laqtobacilebis raodenobas 

da zrdis nawlavis Cxirebis, proteusebis, kandidebis ricx-

vs. garemo faqtorebis gavlenis dasabuTebis TvalsazrisiT 

sainteresoa, rom antibiotikebis damamzadebel sawarmoebSi 

momuSave muSaTa nawlavis mikroflora mniSvnelovnad aris 

Secvlili. saxeldobr, Semcirebulia anaerobuli da gazrdil-

ia aerobuli flora. antibiotikebis zegavlena nawlavis flo-

raze Seswavlilia agreTve im pacientebSi, romlebic msxvil 

nawlavze operaciuli Carevis win piris gziT iRebdnen antibi-

otikebs. aqac zemoTaRniSnuli cvlilebebi iyo gamovlenili. 

garegani faqtorebis gavlena nawlavis mikrofloraze Ses-

wavlilia eqstremalur pirobebSi, romelsac miekuTvneba kos-

mosuri frena, naosnoba, wyalqveSa naosnoba, polaruli mog-

zauroba  da sxva. am dros, rogorc wesi, adgili aqvs nawlavis 

mikrofloris  gaRaribebas laqtobaqteriebis da  bifidob-

aqteriebis Semcirebis xarjze. pirobiTad paTogenuri mikro-

buli flora (kandidebi, proteusebi, stafilokokebi) ki am 

dros izrdeba. es gansakuTrebiT gamoxatulia kosmosSi xangr-

Zlivi frenis pirobebSi. dakvirveba gviCvenebs, rom kosmonav-

tis kuW-nawlavis flora 2 kviris Tavze icvleba, saxeldobr, 

Warbad izrdeba safuarismagvari soko kandidebi da mcirdeba 

bifidobaqteriebi da laqtobacilebi.

specialurad iyo Seswavlili kvebis gavlena msxvili nawla-

vis mikrofloraze. aRmoCnda, rom inglissa da amerikaSi, sad-

ac mosaxleobis kveba dasavluri tipisaa da didi raodenobiT 

Seicavs xorcsa da cximebs, ganavlis mikrofloraSi aRiniSneba 

anaerobuli baqteroidebis Warbi zrda; afrikisa da iaponiis 

mcxovrebTa fekalur mikrofloraSi baqteroidebis raodenoba 

Semcirebulia, radgan isini xorcs naklebad etanebian da ufro 

TevziT da mcenareuli sakvebiT ikvebebian. 1964 wels hofman-
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is mier dadasturebuliqna, rom Warbi cximebi gansakuTrebiT 

zrdis baqteroidebis raodenobas, xolo naxSirwylebis Warbi 

miReba bifidobaqteriebis gamravlebas ganapirobebs.

saintereso monacemebi iqna miRebuli fekalur mikroflo-

raze specialuri dietis gavlenis Seswavlisas. janmrTel 

pirebs eZleoda aminomJavebi, vitaminebi da glukoza. ramden-

ime xnis ganmavlobaSi baqteriebis ricxvi mkveTrad mcirdebo-

da. Tu glukozis nacvlad am dietas saxamebels dauamatebdnen, 

baqteriebis ricxvi izrdeboda, magram mainc ver aRwevda nor-

mas. aseT Semcirebas imiT xsnian, rom zemoTaRniSnuli dieta 

ar Seicavda e.w. balastur _ narCen struqturebs, romlebic 

baqteriebisaTvis sakvebs warmoadgens. 

amrigad, sakvebis SezRudva amcirebs sasargeblo mikrobebs, 

saxeldobr, bifidobaqteriebsa da laqtobacilebs da amave 

dros amravlebs nawlavis Cxirebs, proteusebs, kandidebs, sta-

filokokebs. nawlavis mikrofloraze gavlenas axdens asakic: 

moxucebulobis asakSi matulobs nawlavis Cxirebi da mcirdeba 

laqtobaqteriebi, bifidobaqteriebi, rac garkveul zegavle-

nas axdens cxovelmyofelobis funqciaze. amis gaTvaliswineba 

aucilebelia im pirTaTvis, romlebic xangrZliv SimSils jan-

mrTelobis erT-erT ZiriTad sawindrad miiCneven.

III.13.3. nawlavis mikrofloris gavlena 
nivTierebaTa cvlaze 

nawlavis aerobuli da gansakuTrebiT anaerobuli mikro-

flora, mounelebeli cximebis baqteriuli frementaciiT, 

warmoqmnis mokle sigrZis mqone cximovan aqrolad mJavebs, 

wyalbadis airs, Sardovanas gardaqmnis amoniakad, sulfats 

gardaqmnis sulfidad, axdens nitratis reduqcias da celu-

lozis hidrolizs.

anaerobuli baqteriebi, gansakuTrebiT _ baqteroidebi, 

klostridiebi, bifidobaqteriebi, enterokokebi xasiaTdeba 
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naRvlis mJavebis: tauro- da glikokoniugatebis dekoniuga

ciiT, Tavisufali naRvlis mJavebis: qoliumis da qenodezoq-

siqoliumis mJavebis warmoqmniT.

anaerobul baqteriebs _ baqteroidebs da eubaqteriebs Seu-

ZliaT K vitaminis sinTezi. araracionaluri antibiotikoTer-

apiis Semdeg hemoragiuli movlenebi SeiZleba am baqteriebis 

aqtiurobis SemcirebiT iyos gamowveuli. kronis daavadebis an 

wylulovani kolitebis dros sulfosalazini an salofalki 

damakmayofileblad ver imoqmedebs Tu anaerobuli baqterie-

bi,  gansakuTrebiT _ bifidobaqteriebis ricxvi Semcirebulia, 

radgan maT SeswevT unari gaxliCon sulfosalazini msxvil naw-

lavSi sulfopiridinad da aminosalicilis mJavad, romlebic 

lokalurad moqmedebs anTebis sawinaaRmdegod.  

III.13.4. kuW-nawlavis disbaqteriozi 

saWmlis momnelebeli sistemis sxvadasxva regionis _ piris 

Rrus, kuWis, wvrili da msxvili nawlavis mikrofloris raode-

nobriv da Tvisobriv cvlilebebs da am cvlilebebTan dakav-

Sirebul morfo-funqciur moSlilobebs saWmlis momnelebeli 

traqtis disbaqteriozi ewodeba. disbaqteriozis cneba medi

cinaSi SemoRebuliqna germaneli eqimis nisles mier, 1916 wels.

III.13.4.1.  kuWis disbaqteriozi 

kuWis disbaqteriozze eWvi unda mivitanoT im SemTxvevaSi, 
roca avadmyofs dadgenili aqvs wylulovani daavadeba, mwvave 
da qronikuli gastritebi, simsivneebi, B

12
-deficituri anemia,  

kuWis dabali mJavianoba; avadmyofs aReniSneba kuWis disfun-

qciis movlenebi: umadoba, simZimis SegrZneba epigastriumis 

midamoSi, piridan usiamovno suni. kuW-nawlavis traqtis dis-

baqteriozis klinikuri gamovlineba mravalferovania, magram 

raime specifikuri klinikuri niSani misTvis damaxasiaTebeli 
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ar aris. kuWis disbaqteriozis Sesaxeb daskvna gamoaqvT maSin, 

roca, erT SemTxvevaSi, mikrobebis raodenoba kuWis SigTavsis   

1 ml-Si aRemateba 102 da  PH naklebia 3-ze; meore SemTxvevaSi 

ki maSin, roca PH metia 3-ze da mikrobebi ufro Warbad aris 

warmodgenili. maRali mJavianobis pirobebSi kuWis mikroflora 

ZiriTadad acidotolerantuli laqtobaqteriebiTaa warmodge-

nili, dabali mJavianobis pirobebSi ki, mikrobebi ufro uxvia, 

magram acidofiluri mikrobebi SedarebiT naklebia, kandide-

bi ki_meti. arsebobs mosazreba, romlis Tanaxmad, mikrobebis 

Warbi zrdis dros metaboluri cvlis produqtebi e.w. nitro-

zoaminebi xelsayrel pirobebs qmnis kuWis kibos ganviTare-

bisaTvis. mikrobebis Warbi zrda xSirad SeiniSneba anaciduri 

gastritebis, kuWis wylulisa da gansakuTrebiT pilorul-an-

traluri  stenozis dros.  es ukanaskneli, ZiriTadad, kandi-

doziT vlindeba.

b. marSalma da j. uorenma  kuWis wylulis, mwvave da qroni-

kuli gastritebis dros gamoyves helikobaqter pilori, ro-

melic unda iwvevdes am daavadebebs. aris mosazreba, rom kuWis 

kibos, limfomasac helikobaqter pilori unda iwvevdes. Tumca, 

aRsaniSnavia, rom janmrTeli adamianebis kuWidan da Tormet-

goja nawlavidan sakmaod xSirad amoiTeseba es baqteriebi.

m. meitsenis azriT, helikobaqter pilori azianebs kuWis 

lorwovanis garss, xvrets mas alag-alag, am daucvel kerebs 

xvdeba marilmJava, pepsini, rac iwvevs gaRizianebas, anTebas da 

wylulsac. 

kuWis disbaqteriozis diagnozis dasasmelad aucilebelia 

kuWis SigTavsis mikrobiologiuri gamokvleva, ureazuli tes-

ti, serologiuri reaqciebi helikobaqteriebze. 

III.13.4.2.  wvrili nawlavis disbaqteriozi

wvrili nawlavis disbaqteriozi gvxvdeba anaciduri gas-

tritebis, kuWis rezeqciebis, radiaciuli dazianebis, kronis 

daavadebis, uiplis daavadebis, amiloidozebis, skleroder-

miebis, imunodeficitebis da simsivneebis dros. wvrili nawla-
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vis disbaqteriozis dros avadmyofebs aReniSnebaT diarea, wo-

naSi dakleba, saerTo sisuste, Sromisunarianobis daqveiTeba, 

muclis Seberiloba, yuryuri, zogjer yru tkivili Wipis areSi 

da sxva. bavSvebSi xSiria zrdaSi CamorCena  da sqesobrivi mom-

wifebis dagvianeba.

wvrili nawlavis mikrofloris ekologiis darRveva Zir-

iTadad, mikrobTa raodenobis Warbi zrdiT vlindeba. am dros 

baqteriebis raodenoba nawlavis  1 ml SigTavsSi 104 -s aRemateba 

da xSirad 107-108 -s aRwevs.

kuWis wveni Cveulebriv pirobebSi damTrgunvel gavlenas 

axdens mikrobTa zrda-ganviTarebaze. kuWis rezeqciis Semdeg 

kuWis wvenis antimikrobuli efeqti sustdeba, vinaidan operaci-

is Semdeg kuWis sekreciuli funqcia mkveTrad iTrguneba da 

viTardeba baqteriebis Warbi zrda rogorc kuWSi, ise wvril 

nawlavSi.

vitamin B
12
_deficituri anemia, romelic kuWis lorwovanis 

atrofiiT da sekreciuli funqciis mkveTri daqveiTebiT xasiaT-

deba, xSirad wvrili nawlavis disbaqteriozTan asocirdeba.

normaSi, wvrili nawlavis sanaTurSi mikrofloris simciris    

erT-erTi mizezia wvrili nawlavis gaZlierebuli peristalti-

ka. peristaltika ufro gaZlierebulia proqsimalur nawilSi, 

vidre nawlavis distalur nawilSi. Sesabamisad, mikroflora 

proqsimalur nawilSi bevrad mcirea, vidre distalurSi. dis-

talur nawilSi mikrofloris raodenoba, proqsimalurTan Se-

darebiT TiTqmis 1000-jer izrdeba.

wvrili  nawlavis sanaTurSi baqteriebis zrda damTrgun-

vel gavlenas axdens cximebis, naxSirwylebis, vitaminebis, wy-

lisa da eleqtrolitebis Sewovaze, mikroelementebis cvlaze;  

uaryofiT gavlenas axdens wvrili nawlavis lorwovani garsis 

morfologiur struqturaze da miRebul samkurnalo nivTier-

ebebze. wvril nawlavSi baqteriebis Warbi zrdis dros cxime-

bis Sewova daqveiTebulia. miuTiTeben, rom amis mizezi naRvlis 

mJavebis dekoniugaciaa, rodesac klebulobs koniugirebuli 

naRvlis mJavebis koncentracia.
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III.13.4.3.  msxvili nawlavis disbaqteriozi

msxvili nawlavis disbaqteriozi gvxvdeba Sekrulobis, diar-

eas, kolitebis, simsivneebis, SimSilobis, araracionaluri anti-

biotikoTerapiis, buasilis, analuri napralis, tuberkulozis, 

aqtinomikozis da sifilisis dros. msxvili nawlavis disbaqte-

riozis diagnostika SedarebiT advilia, vidre wvrili nawla-

visa.  msxvili nalavis disbaqteriozad iTvleba, roca 1 gram 

ganavalSi aerobuli baqteriebis raodenoba normas anu 1%-s 

aRemateba, xolo anaerobuli baqteriebis raodenoba 99%-ze  

naklebia. gansakuTrebiT mcirdeba bifidobaqteriebi, laqtoba-

cilebi. aerobuli baqteriebidan mniSvneloba aqvs nawlavis Cx-

irebis hemolizuri da laqtozonegatiuri, dabali metaboluri 

Stamebis siWarbes da normuli Stamebis Semcirebas. garda amisa, 

momatebulia stafilokokebis, proteusis, kandidebis raodeno-

ba fekaliebSi. aRiniSneba klostridiebis gamravlebac. 

gansakuTrebul yuradRebas imsaxurebs klostridia difi

cilis mier gamowveuli fsevdomembranuli enterokoliti. fsev

domembranuli kolitebi iSviaTi iyo antibiotikebis SemoRebamde. 

antibiotikebis SemoRebam gaaxSira fsevdomembranuli kolitebi. 

gansakuTrebiT aRsaniSnavi iyo tetraciklinis, eriTromicinis, 

peroraluri  neomicinis, qloramfenikolis miRebis Semdeg gan-

viTarebuli fsevdomembranuli kolitebi. am avadmyofebs amoe-

TesebodaT oqrosferi stafilokokebi. saqarTveloSi es mZime 

daavadeba pirvelad aRwera akademikosma egnate fifiam. kolo-

noskopiis farTod danergvam xeli Seuwyo fsevdomembranuli ko-

litebis SedarebiT msubuqi formebis gamovlenas. gansakuTrebiT 

xSiri iyo aseTi kolitebi antibiotik klindamicinis  da linko-

micinis miRebis Semdeg. am antibiotiks xSirad iyeneben parodon-

tozis samkurnalod (RrZilebSi ineqciiT). linkomiciniT mkur-

nalobis Semdeg xSiria profuzuli diareas SemTxvevebi. am dros 

oqrosferi stafilokokebi xSirad amoiTeseba.

j. bartletma, a. onderdnokma da sxvebma, cxovelebze eqs-

perimentirebis gziT, klindamiciniT gamoiwvies ra koliti, ga-

navlidan gamohyves klostridia dificilis toqsini (1977). imis 
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gamo, rom am mikrobis kultivireba sakmaod Znelia, Sromate

vadia da did xarjebs da dros moiTxovs, ufro moxerxebulia 

klostridia dificilis toqsinis gansazRvra (am klostridias 

`dificili” imitom ewoda, rom misi kultivireba Znelia; fran-

gulad   Diffiicile -  Zneli). toqsinis titri sxvadasxva individSi  

meryeobs 101-dan 107 -mde. klostridia dificilis toqsini Sei-

cavs A da B fraqcias. ufro maRali citopaTogenuri Tvise-

bebiT xasiaTdeba B toqsini. 100 pikogrami am toqsinisa  sruli-

ad sakmarisia, rom moaxdinos citopaTogenuri efeqti. imis 

gamo, rom es toqsini naklebad imunogenuria, adamianis sisxlis 

SratSi ar aris misi sawinaaRmdego antisxeuli, romelic SeZ

lebda mis  neitralizacias.

msxvili nawlavis disbaqteriozis dros tute fosfataza 

da enterokinaza mcirdeba. amoniaki im SemTxvevaSi matulobs, 

Tu  msxvil nawlavSi aRiniSneba Warbi zrda lpobis baqteriebi-

sa, rogoricaa: nawlavis hemolizuri Cxirebi, proteusebi, sta-

filokokebi, klostridiebi. ganavlis PH-i am dros maRalia. 

III.14. diarea

diarea ewodeba nawlavis gaxSirebul moqmedebas dRe-RameSi 

200 gramze meti wyaluxvi ganavlis gamoyofiT.

diarea berZnuli sityvaa da niSnavs „gadinebas“. es termini 

pirvelad SemoRebuliqna Zvel romSi, eqim  areTa  kapadokielis 

mier, pirveli saukunis pirvel naxevarSi. saqarTveloSi ufro 

gavrcelebulia cneba `faRaraTi~, rac arabuli warmoSobisaa 

da niSnavs `Txels~. Zvel qarTul samedicino ZeglebSi diareas 

Sesatyvisi iyo termini `yvana~, `satali~ da sxva. qarTul ze-

pirsityvierebaSi da qarTvelur enebSi _ megrulSi da svanur-

Si vxvdebiT diareas 50-mde Sesatyviss (x. paWkoria, n. asaTiani, 

2006)



274

normaSi nawlavis moqmedeba dReSi 1-2-jeraa, an kviraSi 3 
-jer. hiperdefekacia ar aris namdvili diarea, is ufro fsev-
dodiareas warmoadgens. diareas dros  ganavlis wona dRe-Ra-
meSi  aRemateba 200 grams da masSi wylis Semcveloba 80%-ze 
metia.

normaSi wvril nawlavSi 10 litramde siTxe xvdeba. aqedan 2 
litri modis sakvebSi Semaval siTxeze, 1,5 litri nerwyvze, 2,5 l 
kuWis wvenze, 1,5 l naRvelze, 1,5 l pankreasis wvenze da 1 l naw-
lavis wvenze. wvril nawlavSi Seiwoveba daaxloebiT 8,5 l siTxe. 
1,5 l siTxe gadadis msxvil nawlavSi, romlis proqsimalur naw-
ilSi Seiwoveba 1 4000 ml siTxe. darCenili 100 ml siTxe fekalur 
masasTan erTad gamoiyofa. eqstremalur pirobebSi wvril naw-
lavSi SeiZleba moxvdes 20 litramde siTxe. magaliTad, qoleris 
an ludis uzomo smis dros. magram msxvil nawlavs, eqstremalur 
pirobebSic ki, ar SeuZlia 4 litrze meti siTxis Sewova.

paTogenezis mixedviT ganarCeven osmosur, sekretorul, mo-
torul da anTebiT ( eqsudaciur) diareas. 

osmosur diareas  iwvevs  ekzogenuri da endogenuri 
faqtorebi. ekzogenur faqtorebs miekuTvneba: 1) Sekrulobis 
samkurnalo saSualebebi _ Mg(OH)2, MgSO4, Na2SO4 (glauberis da 
karlsbadis marili), Na2HPO4 (neitraluri fosfati);  2) MgO, Mg 
(OH)2-is Semcveli antacidebi; 3) sorbitolis, manitolis, qsil-
itis Semcveli kanfetebi, saReWi rezinebi da kvebiTi danamatebi; 
4) kolxicini, neomicini, paraaminosalicilis mJava, laqtuloza 
da sxva medikamentebi.

osmosuri diareas endogenuri mizezebi  SeiZleba iyos mem-
kvidruli da SeZenili. memkvidruli endogenuri mizezebia: 
disaqaridazuli ukmarisoba, monosaqaridebis Sewovis deficiti, 
abetalipoproteinemia, hipobetalipoproteinemia, Tandayoli-
li  limfangieqtazia, enterokinazas deficiti, mukoviscidozi, 
Svaxmanis  sindromi. SeZenili endogenuri mizezebia: meoradi 
disaqaridazuli ukmarisoba gadatanili enteritebis Sedegad, 
qronikuli pankreatiti, wvrili nawlavis disbaqteriozi, rota-
virusuli enteriti, lambliozi, kokqcidozi, Tireotoqsikozi, 
adisonis daavadeba, eozinofiluri enteriti, mastocitozi, 
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cilovani produqtebis simciriT gamowveuli arasrulfasovani 
kveba, mokle nawlavis sindromi, eiunoilealuri Sunti.

osmosuri diareasTvis  damaxasiaTebelia: 1) diareas Sewyve-
ta SimSilis dros an osmosurad aqtiuri sakvebi produqtebis 
amoRebis SemTxvevaSi da 2) ganavlis maRali osmosuri sxvaoba 
(aRemateba 100 m. osm./kg H2O-s).

sekretoruli diareas dros SimSili ar wyvets diareas da 
ganavlis osmosuri sxvaoba naklebia 50 m. osm./kg H2O-ze. ganar-
Ceven ekzogenur da endogenur sekretorul diareas.

ekzogenuri sekretoruli diareas mizezebia: 1) Sekrulo-
bis samkurnalo saSualebebi (fenolftaleini, bisakodili, sena, 
aloe, abusalaTinis zeTi), diuretikebi (furosemidi, Tiazide-
bi), eufilini, qolinerguli preparatebi, qolinesTerazas in-
hibitorebi, qinini, qinidini, kolxicini, prostaglandinebi, 
oqros preparatebi; 2) toqsinebi (dariSxani, Sxamiani sokoebi, 
fosfororganuli inseqticidebi da neirotoqsinebi, Tevzis 
toqsinebi, yava, koka-kola, pepsikola, kofeini, eTanoli); 3) 
baqteriuli toqsinebi (oqrosferi stafilokokis, klostridia 
perfringensis, botulizmis da sxva); 4) nawlavis zemgrZnobelo-
ba  struqtiruli moSlis gareSe.

sekretoruli diareas endogenuri mizezebia: memkvidruli 
qloridorea da natrirea; 2) qoleris, toqsikogenuri eSerix-
iozis, kampilobaqteriozis, ierseniozis, klostridiozis, 
klebsieliozis, fsevdomembranuli kolitis, stafilokokuri 
enterokolitis gamomwvevi mikrobebis baqteriuli entero-
toqsinebi; 3) Sekrulobis sawinaaRmdego endogenuri naerTebi 
(naRvlis mJavebi, grZeljaWviani cximovani mJavebi); 4) hormon-
uli simsivneebi (pankreasuli qoleris sindromi, ganglion-
evrinoma, vazointestinur  peptidebiani  simsivne, farisebri 
jirkvlis medularuli kibo, mastocitoma, nawlavis vilozuri 
(xaoiani) adenoma da sxva).

klinikur praqtikaSi xSiria SemTxvevebi, roca osmosuri da 
sekretoruli diarea warmodgenilia Serwymuli formiT. saxel-
dobr, wvrili nawlavis dazianebis dros SeiZleba adgili hqondes 
erTdroulad rogorc osmosur, ise sekretorul diareas. Tum-
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ca, osmosuri da sekretoruli diarea SeiZleba Segvxvdes “wmin-
da” saxiT. magaliTad, laqtazas ukmarisobiT gamowveuli diarea 
aris osmosuri diareas  klasikuri magaliTi, xolo pankreato-
genuri qolera sekretoruli diareas “wminda” nimuSia. 

motoruli anu diskineziuri (hiperkineziuli) diareas klasi-
kuri magaliTia e.w. gaRizianebuli nawlavis sindromi. am dros 
ganavlis raodenoba dRe-RameSi 250 gramamdea. is arc wyaluxvia 
da xSirad waagavs cxvris ganavals. defekacia am dros SeiZleba 
gaxSirebuli iyos. gaRizianebuli nawlavis sindroms axasiaTebs 
diareas monacvleoba SekrulobiT, lorwovani, magram usisxlo 
ganavali. muclis tkivili da diarea avadmyofs erTdroulad 
ewyeba da uqreba defekaciis Semdeg.

diarea matulobs stresebis dros. am dros msxvili nawlavis 
lorwovani Secvlili ar aris. gaRizianebuli nawlavis sindromis 
garda motoruli diarea SeiniSneba kuWis rezeqciis, vagotomiis, 
diabeturi enteropaTiis, hiperTireozis, karcinoidis sindromis, 
amiloidozis, sklerodermiis da TeZos nawlavis rezeqciis dros. 

eqsudaciur (anTebiT) diareas axasiaTebs imperatiuli moTx-
ovnileba defekaciaze, sisxliani ganavali da cxeleba. mas 
adgili aqvs kronis daavadebis, araspecifikuri wylulovani 
kolitis, iSemiuri kolitis, beRCetis daavadebis, kvanZovani 
periartritis da invaziuri baqteriuli infeqciebis dros.

diarea SeiZleba iyos iatrogenuli da voluntaruli. Tav-
is mxriv, iatrogenuli diarea SeiZleba iyos medikamenturi da 
postoperaciuli. postoperaciuli diareadan gansakuTrebiT 
sayuradReboa TeZos nawlavis terminaluri monakveTis rezeqci-
is Semdeg ganviTarebuli mZime profuzuli diarea. am dros 
aRiniSneba naRvlis mJavebis  da vitamin B

12
-is Sewovis darRveva 

(normaSi naRvlis mJavebis 90-95% Seiwoveba TeZos nawlavis ter-
minalur monakveTSi). am nawilis amokveTis SemTxvevaSi mkveT-
rad uaresdeba naRvlis mJavebis Sewova, romlebic moxvdeba ra  
msxvil nawlavSi, Trgunavs wylisa da marilebis Sewovas, ris 
gamoc viTardeba wyliani diarea. 

ganasxvaveben aseve, diareas Tandayolili da SeZenili (Sid-
si)  imunodeficitebis dros.
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III.14.1.  mwvave  da qronikuli  diarea

xangrZlivobis mixedviT diarea SeiZleba iyos mwvave da 
qronikuli.  

III.14.1.1.  mwvave  diarea 

mwvave diareas xangrZlivoba 3 kviras ar aRemateba. is iyofa 
infeqciur da arainfeqciur diaread. Tavis mxriv, infeqciuri 
diarea SeiZleba iyos: araanTebiTi, anTebiTi da nawlavis lor-
wovanSi SeWrili mikroorganizmiT gamowveuli.

araanTebiT diareas axasiaTebs wyliani, usisxlo ganavali da 
dehidratacia. ganavalSi arc Cirqia da arc leikocitebi. ar 
axasiaTebs tenezmebi da cxeleba. misi gamomwvevia toqsikogenu-
ri mikroorganizmebi: qoleris vibrionebi, enterotoqsigenuri 
Sxamebi, stafilokokebi, klostridiebi, virusebi da sxva.

toqsinebi SeiZleba iyos citotonuri da citotoqsikuri. 
citotonuri toqsinebis magaliTia qoleris vibrionis da en-
terotoqsigenuri nawlavis Cxiris toqsinebi. es  toqsinebi aaq-
tiurebs enterocitebze lokalizebul adenilcilkazas, ris 
gamoc, izrdeba biomembranebis ganvladoba wylisa da eleqtro-
litebis mimarT, rasac mohyveba nawlavis sanaTurSi siTxis didi 
raodenobiT dagroveba. gansakuTrebiT didia wylis da ele-
qtrolitebis sekrecia qoleris dros (20 litramde dRe-Rame-
Si). Tu ar moxda dakarguli siTxis da eleqtrolitebis Sevseba, 
maSin viTardeba mZime dehidratacia da sikvdili.  

qolera araanTebiTi (arainvaziuri) infeqciuri diareas 
klasikuri magaliTia. mas ar axasiaTebs gastritis da kolitis 
niSnebi, arc temperaturis momateba. sxva, infeqciuri diareasa-
gan gansxvavebiT, qoleris dros Rebineba iwyeba diareas Semdeg. 
misTvis damaxasiaTebelia brinjis naxarSis msgavsi ganavali, 
sadac leikocitebi ar aris. ramdenime saaTSi vlindeba dehi-
drataciis niiSnebi.

araanTebiT diareas vxvdebiT stafilokokuri enterotoqsin-
iT mowamlvis SemTxvevaSi. sakonditro nawarmis, kremis, tor-
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tis, namcxvris, xorcis kerZebis an Tevzis konservis miRebidan 
30 wuTidan 3 saaTis ganmavlobaSi Tavs iCens Zlieri, gamWoli 
tkivili epigastriumis areSi, pirRebinebiT, zomieri, xanmokle 
diareaTi. temperatura normaluria.

virusuli gastroenteritiT ufro xSirad bavSvebi avad-
debian, gansakuTrebiT zamTarSi. misi yvelaze xSiri gamomwve-
via rotavirusuli infeqcia. avadmyofobis inkubaciuri perio-
di xanmoklea. iwyeba mwvaved, subfebriluri temperaturiT da 
msubuqi intoqsikaciiT. pirRebineba Zalian iSviaTia, ganavali 
wyaluxvia, masSi lorwo da sisxli ar aris. imperatiuli moTx-
ovnileba defekaciaze da tenezmebi ar aris. dehidratacia  ga-
moxatulia ara mZime xarisxiT da isic, ZiriTadad, bavSvebSi.

araanTebiT infeqciur diareas iwvevs nawlavis Cxiris entero-
toqsigenuri Stamebi. infeqciis gadacema xdeba fekalur-oral-
uri gziT. enterotoqsigenuri eSerixiebi miekvreba nawla-
vis lorwovanis zedapirs da gamoyofs toqsinebs, rac iwvevs  
camf-is (cikluri adenozinmonofosfatis)  gaZlierebul gamoy-
ofas. daavadeba grZeldeba 3-5 dRe, xasiaTdeba wyliani ganav-
liT, movliTi xasiaTis tkivilebiT muclis areSi. es daavadeba 
waagavs msubuqi formis dizenterias, ris gamoc,  misgan difer-
encireba Zalian Znelia.

araanTebiTi diareas saxed miiCneven lambliozs, askaridozs, 
ankilostomozs, strongiloidozs, triqinelozs, kripto-
sporidozs da sxva.

anTebiTi diarea gvxvdeba nawlavis mwvave infeqciuri daa-
vadebebis: Sigeliozis, salmonelozis, kampilobaqteriozis, 
iersiniozis, hemoragiuli eSerixiozis, fsevdomembranuli ko-
litis da amebiazis dros. am  nawlavur infeqciebs axasiaTebs 
sisxlisni ganavali, tenezmebi, abdominalgiebi, cxeleba, xSiri 
defekacia SedarebiT naklebi ganavlis gamoyofiT, leikocitebis 
arseboba fekalur masaSi da sxva. am infeqciebis gamomwvevi 
mikroorganizmebi SeiWreba lorwovan garsSi da maTi toqsinebi 
azianebs mas. ganviTarebuli anTeba xels uwyobs Txeli, sisx-
liani da Cirqiani ganavlis warmoqmnas. fekalur masaSi uxvadaa 
warmodgenili eriTrocitebi da leikocitebi. am citotoqsi-
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uri toqsinis magaliTia nawlavis Cxirebis enterohemoragiuli  
Stami 0157: H17 . dasnebovneba xdeba Zroxis xorciT, romel-
ic arasakmarisadaa moxarSuli an Semwvari. enteroinvaziuri 
eSerixiebis Stamebi invazias axdens nawlavis lorwovanSi, rac 
klinikurad vlindeba sisxliani diareaTi, cxelebiT, movliTi 
tkiviliT mucelSi, mialgiebiT da tenezmebiT. 

anTebiT infeqciur diareas vxvdebiT stafilokokuri enter-
okolitebis dros. aseve, mZime operaciebis, Sokis, radioTera-
piis Semdeg. ganavalSi pouloben leikocitebs da stafilokoke-
bis koloniebs. 

anTebiT infeqciur diareas vxvdebiT homoseqsualistebSi. 
am dros gamoxatulia infeqciuri proqtitis  suraTi xSiri 
tenezmebiT da sisxliani ganavliT. homoseqsualuri analuri 
koitusis Semdeg ganavalSi da swori nawlavis lorwovanis bi-
optatSi naxuloben qlamidiozis, gonoreas, sifilisis da her-
pesis gamomwvev mikroorganizmebs. wvrili nawlavis bioptatSi  
gamoavlenen salmonelozis, klostridiozis, citomegalovi-
rusis, Sigeliozis, kampilobaqteriozis gamomwvev mikrobebs. 
homoseqsualur adamianebs diarea SeiZleba 2 mizeziT hqondeT 
gamowveuli: banaluri infeqciiT (transmisiuliT)  da Sidsis 
Sedegad ganviTarebuli superinfeqciiT (kandidoziT, lam-
blioziT, tuberkuloziT, kriptosporidoziT  da mravali sxva). 

rogorc zemoT aRvniSneT, garda anTebiTi da araanTebiTi 
infeqciuri diareasi, ganarCeven e.w. enteritul diareas. tip-
iuri magaliTia muclis tifi. inkubaciuri periodi 1-2 kviraa. 
iwyeba Tavis tkiviliT, cxelebiT, kolikiT, diareaTi (zogjer, 
SekrulobiT). garda, aRniSnulisa, enterituli cxeleba SeiZle-
ba gamoiwvios aseve ierseniozma da kampilobaqteriozma.  

diareas vxvdebiT nawlavis parazituli daavadebebis dros 
(amebiazis, balantidiazis, Sistosomozis da sxva), nawlavis 
mwvave arainfeqciuri anTebiTi daavadebebis (wylulovani koli-
ti, kronis koliti) dros. sisxlian diareas SeiZleba adgili 
hqondes iSemiuri kolitis dros. xanSiSesul avadmyofebs, zoga-
di aTerosklerozis fonze  SeiZleba uecrad daewyos sisxliani 
diarea. 
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mwvave arainfeqciur diareas adgili aqvs zogierTi TevziT 
magaliTad, skumbriaTi, mucelnemsaTi mowamlvis dros. ramden-
ime saaTis ganmavlobaSi adamians ewyeba gulisreva, Rebineba, wy-
liani diarea, kvinkes tipis SeSupeba da sxva.

mZime metalebiT (dariSxaniT, rkiniT da sxva) mowamlva ram-
denime wuTidan ramdenime saaTis ganmavlobaSi iwvevs nerwyvde-
nas, oflianobas, Rebinebas, diareas, bradikardias, gugis Seviw
roebas  da sxva. 

III.14.1.2.  qronikuli  diarea

qronikuli diareas xangrZlivoba 3 kviras aRemateba. ganar-
Ceven infeqciur da arainfeqciur qronikul diareas.

qronkuli infeqciuri diarea viTardeba baqteriuli, pro-
tozouli infeqciebis da helminTozebis dros. qronikul  baq-
teriul diareas iwvevs dizenteriis, kampilobaqteriozis re-
cidiuli, gaxangrZlivebuli formebi da tuberkulozi.

qronikuli dizenteriis dros defekaciis sixSire dRe-Rame-
Si 5-mdea, ganavali naxevrad gaformebulia lorwos minareviT.
tenezmebi gamoxatuli ar aris. palpaciiT mtkivneulia sigmuri 
kolinjis saproeqcio are. msxvili nawlavis lorwovani xSirad 
atrofiulia. 

qronikul kampilobaqteriozs axasiaTebs xanmokle diarea 
Sekrulobis monacvleobiT, gulisrevis SegrZneba, Rebineba, 
koniuqtiviti, keratiti, faringiti, subfebriliteti, sisuste,  
oflianoba, arTriti, endokarditi da flebiti. kampilobaqte-
riozis diagnozi daismis maSin, Tu ganavlidan amoiTeseba kampi-
lobaqteriebi, xolo sisxlSi momatebulia specifikuri antisx-
eulebis titri.

tuberkulozuri ileotiflitis dros diarea iwyeba Sekru-
lobis Semdeg. defekaciis sixSire dRe-RameSi aRwevs 5-6-s. ga-
navali fafiseburi konsistenciisaa, Seicavs lorwos da sisxls. 
tkivili lokalizebulia ileocekalur da Wipis irgvliv mida-
moSi da mudmivia an movliTi. tuberkulozuri ileotiflitis 
dros palpaciiT xSirad isinjeba TeZos da brma nawlavis gam-



281

kvrivebuli kedlebi; temperatura didxans momatebulia, eds-i 
- aCqarebuli. pirkes da mantus reaqcia  mkveTrad dadebiTia da 
mas diareas provocireba SeuZlia. brma nawlavi deformirebu-
lia, Seviwroebulia da damoklebuli. nawlavis tuberkulozs 
axasiaTebs TeZos nawlavis terminaluri monakveTis da brma naw-
lavis erTdrouli dazianeba. xSiria TeZos nawlavis wylulebi, 
SexorcebiTi stenozebi da brma nawlavis avsebis defeqtebi.

protozouli daavadebebidan qronikul diareas iwvevs am-
ebiazi, balantidiazi, lambliozi, nawlavuri triqomonozi,  
askaridozi, enterobiozi, triqocefalozi da sxva. xSiria qron-
ikuli  diarea   mukozuri kandidozebis drosac. gamovlenil-
ia kandidomikozuri diarea SeZenili imunodeficitis (Sidsis) 
dros (x. paWkoria da sxv. 1999); qronikuli diarea Sidsis dros 
(x. paWkoria da sxv., 2005; 2011). Sidsis dros qronikul diareas  
ganapirobebs, garda kandidozisa, tuberkulozi, kriptospori-
diebi (protozoebi), salmonelebi, mikobaqteriebi, citomegalo-
virusebi, herpesis virusebi da sxva.

qronikuli arainfeqciuri diarea viTardeba kuWis, RviZ-
lis, sanaRvle gzebis, pankreasis, nawlavis, endokrinuli jirkv-
lebis,  simsivnuri daavadebebis, SimSilobis dros. ganasxvaveben 
arainfeqciur iatrogenul (medikamentur da postoperaciul) 
diareas. samedicino praqtikaSi xSirad SeiniSneba arainfeqciu-
ri  voluntaruli (TviTneburi) diarea sakvebis danamatebis da 
medikamentebis miRebis Semdeg.

gastrogenul qronikul diareas adgili aqvs anaciduri gas-
tritebis, kuWis kibos, kuW-kolinjis fistulis, postgastro-
rezeqciuli sindromis dros. gansakuTrebiT wyaluxvia diarea 
giganturi hipertrofiuli gastritis dros. 

hepato-biliaruli diareas SeiZleba adgili hqondes RviZ-
lis parenqimuli dazianebis, intrahepaturi da eqstrahepaturi 
qolestazis dros. am daavadebebs ZiriTadad axasiaTebs cxime-
bis monelebis darRveva.

pankreatogenuri diarea SeiZleba gamowveuli iyos pankreas-
is ekzokrinuli da endokrinuli jirkvlebis daavadebebiT.

nawlavuri qronikuli arainfeqciuri diarea SeiZleba ganvi-
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Tardes enterogenuli maldigestiis (monelebis darRveva) da mal-
absorbciis (Sewovis darReva) dros; araspecifikuri wylulovani 
kolitis, granulomatozuri kolitis, iSemiuri kolitis, kolage-
nozuri kolitis, eozinofiluri gastroenteritis dros da sxva.

qronikuli wylulovani koliti ZiriTadad iwyeba TandaTa-
nobiT, sisxliani ganavliT, gaxSirebuli defekaciiT, yru tki-
viliT muclis marcxena naxevarSi. Tu tenezmebi da imperatiuli 
moTxovnileba defekaciaze gamoxatulia, es miuTiTebs swori 
nawlavis dazianebaze. wylulovan kolits axasiaTebs sistemu-
ri garTulebani arTritebi, aftozuri stomatiti, qolangitebi 
da sxva. yvelaze saxifaTo garTulebaa toqsikuri megakoloni. 
qronikul wylulovan kolits Zalian bevri saerTo simptomi 
aqvs granulomatozur (kronis) kolitTan. 

qronikul arainfeqciur diareas vxvdebiT qronikuli en-
teritebis da kolitebis dros. qronikul araspecifikur ko-
lits axasiaTebs diarea Sekrulobis monacvleobiT, abdominal-
gia defekaciis win, muclis yuryuri, tenezmebi. bevri saerTo 
simptomi aqvs qronikul enteritTan.

iSemiur kolits axasiaTebs sisxliani diarea da sakvebi mase-
bis Sewovis darRveva (malabsorbcia).

qronikul diareas vxvdebiT kolagenozuri kolitebis dros. 
am daavadebiT ufro xSirad avaddebian Suaxnis qalebi.maT awux-
ebT qronikuli, wyliani diarea ramdenime Tvis da wlis ganmav-
lobaSi. ganavali usisxloa, awuxebT muclis Wvali, sigamxdre, 
gulisreva, Rebineba. diarea icis RamiT. xSiria imperatiuli 
moTxovnileba defekaciaze da ganavlis Seukaveblobac ki.

qronikul arainfeqciur diareas vxvdebiT alergiuli ente-
ro- da kolopaTiebis dros (a. nogaleri, 1996). zogierTi sakvebis: 
rZis, kvercxis, marwyvis, kiborCxalas miRebis Semdeg avadmyofs 
SeiZleba daewyos wyaluxvi diarea, abdominalgia, WinWris cieba, 
kvintes SeSupeba. ganavalSi gamoiyofa didi raodenobiT lorwo. 

funqciuri diarea xSirad emociuri gadaZabvis Semdeg Cnde-
ba. defekaciis sixSire 6-8-s ar aRemateba. ganavali Txeli kon-
sistenciisaa. masSi mxolod lorwos minarevia da ar aris sisx-
li, Cirqi da cximi. defekacia icis sauzmis da sadilis Semdeg, 
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RamiT defekacia ar aris. funqciuri diarea ramdenime dRidan 
ramdenime kviramde grZeldeba da amis miuxedavad, avadmyofi 
wonaSi ar iklebs da Tavs damakmayofilad grZnobs.

qronikul diareas vxvdebiT nawlavis simsivneebis drosac.
diarea SeiZleba msxvili nawlavis kibos adreuli niSani 

iyos. am dros ganavali fafiseburi konsistenciis da wyaluxvia. 
diarea ar aris xangrZlivi da icvleba SekrulobiT. anemia win 
uswrebs  diareas. xanSiSesul an moxuc adamianSi nawlavis dis-
funqcia diareas da Sekrulobis monacvleobiT Zalian damaeWve-
belia msxvili nawlavis kiboze. avadmyofs xSirad aReniSneba 
ganavlis Seukavebloba flatuenciis (gazis gamoSvebis) dros.

gansakuTrebiT mZime, wyaluxvi diarea axasiaTebs wvrili 
nawlavis limfosarkomas. simsivne Tavdapirvelad lokalizdeba  
wvrili nawlavis kedelSi da jorjlis limfur kvanZSi.   daa-
vadeba iwyeba SeumCnevlad, TandaTanobiT, muclis SeberviT, in-
termitiuli diareaTi. avadmyofis mdgomareoba ramdenime Tve 
damakmayofilebelia. 5-6 Tvis Semdeg iwyeba umizezo SeSupeba, 
profuzuli diarea, hipoproteinemia, mkveTri sigamxdre. diar-
easTan erTad, wvrili nawlavis limfogranulomatozs axasiaT-
ebs mudmivi cxeleba, movliTi tkivili muclis areSi, kunTebis 
sisuste, oflianoba da tetania.

wvrili nawlavis limfogranulomatozs diareasTan erTad 
axasiaTebs mudmivi cxeleba, movliTi tkivili muclis areSi, 
kunTebis sisuste, oflianoba da tetania.

profuzuli diarea axasiaTebs eqsudaciur hipoproteinur 
enteropaTias, romelsac sxvanairad protein-diareasac uwode-
ben. axasiaTebs cilebis danakargi (dRe-RameSi 8 gramze meti),  
hipokalcemia tetaniiT, tkivili ZvlebSi, hipovitaminozi. aRin-
iSneba mZime diarea, polifekalia, muclis Seberva, gulis reva, 
Rebineba da sxva. 

endokrinuli diarea axasiaTebs Tirkmelzeda jirkvlis qer-
qovani Sris qronikul ukmarisobas (adisonis daavadeba), hipo-
paraTireodizms, hiperTireozs da sxva. gansakuTrebiT aRsaniS
navia diarea Saqriani diabetis dros, romelic gapirobebulia 
diabeturi  neiropaTiis Sedegad wvrili nawlavis atoniiT, mas-
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Si baqteriebis uxvi zrdiT (disbaqterioziT), naRvlis mJavebis 
dekoniugaciiT, steatoreaTi da sxva. Saqriani diabetis dros 
diarea Taviseburia. avadmyofs defekacia ewyeba RamiT, gana-
vali wyliania, sisxlis da lorwos minarevis gareSe. zogierT 
avadmyofs SeeniSneba  analuri sfinqteris sisuste _ ganavlis 
SeukaveblobiT. 

qronikul diareas vxvdebiT alimenturi daavadebebis dro-
sac. pelagra viTardeba sakvebSi nikotinis mJavis naklebobis 
SemTxvevaSi. avadmyofebs uviTardeba diarea, dermatiti da 
demencia. defekacia SeiZleba iyos mtkivneuli, cru WinTve-
biT.  ganavali Seicavs sisxls da lorwos. dasawyisSi diareas 
enacvleba Sekruloba, Semdeg ki _ defekacia xSirdeba 8-mde, 
wyaluxvi ganavliT. xSiria kunTebis sisuste, paresTeziebi, 
ataqsia.

qronikuli diarea sakmaod xSirad aris gamowveuli SimSilo-
bis mizeziT. SimSilobis dros mcirdeba wvrili nawlavis xaoe-
bis sigrZe, Rrmavdeba kriptebi, mcirdeba nutrientebis (sakveb 
nivTierebaTa) moneleba da Sewova. avadmyofebs aReniSnebaT ane-
mia, Zlieri sisuste, distrofia da bolos diarea. SimSilobis 
dros nawlavis garda ziandeba kuWi, pankreasi da RviZli, rac 
saWmlis monelebis da Sewovis process Rrmad aqveiTebs. 

iatrogenul da voluntarul qronikul diareas miekuT-
vneba  postoperaciuli da medikamenturi diarea. qronikul 
postoperaciul diareas vxvdebiT kuWis rezeqciis, qoleciste-
qtomiis, vagotomiis, nawlavis rezeqciis, eiuno-ilealuri da 
ileo-reqtaluri anastomozebis dros. iatrogenuli  diareas 
erT-erTi saxea medikamenturi diarea.

voluntaruli anu TviTneburi diarea gamoiwveva saReWi 
rezinebiT _ stimoroliT, diroliT, sorbitoliT, kamfetebiT, 
qsilitiT, pepsi-kolaTi, koka-kolaTi, ludis Warbi smiT. gansa-
kuTrebiT xSiria voluntaruli diareas SemTxvevebi fsiqiatri-
ul saavadmyofoebSi, moxucTa pansionebSi da TavSesafrebSi.

xSiria SemTxvevebi, rom 18-40 wlis qalebi farulad iReben 
safaRaraTo saSualebebs wonaSi daklebis mizniT. maTi fsiqiku-
ri statusis SeswavliT dgindeba nervuli anoreqsiis varianti. 
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sakmaod Znelia qronikuli diareas diferencireba ganavlis 
Seukaveblobisgan. es ukanaskneli metad mZime socialuri prob-
lemacaa. ganavlis Seukaveblobas iwvevs swori nawlavis sfinq-
terebis  da menjis fskeris kunTebis moSlilobebi, neiropaTie-
bi da sxva. am ori avadmyofobis diferencireba SesaZlebelia 
n. ridis sinjis saSualebiT. avadmyofis swor nawlavSi nela 
SehyavT 1,5 l fiziologiuri xsnari. qronikuli diareas dros 
avadmyofs SeuZlia siTxis Sekaveba, maSin, roca ganavlis Seuka-
veblobis dros siTxe gadmoiRvreba.

III.15.  Sekruloba  

Sekruloba aris WinTvebiT Tanxlebuli iSviaTi defeka-
cia, gamkvrivebuli, mcire ganavliT da daukmayofileblobis 
grZnobiT (f. bruksi, 1974). gastroenterolog m.a. vinogrado-
vas  mixedviT, Sekruloba ewodeba klinikur sindroms, romel-
ic defekaciis gaZnelebiT, diskomfortiT da nawlavebis moq-
medebis gaiSviaTebiT gamovlindeba, swor nawlavSi ganavlovani 
masebis xangrZlivi dayovnebis gamo. 

Sekruloba Zalian Semawuxebeli paTologiuri mdgomareo-
baa.dayovnebuli ganavlovani masebi swori nawlavis lorwo-
vani garsis gaRizianebas iwvevs. araiSviaTad, gamagrebuli ga-
navlis nawili mkvrivdeba da koproliTebad _ ganavlis qvebad 
(kopros _ ganavali, lithos _ qva) gardaiqmneba da mniSvnelovnad 
aferxebs pasaJs. koproliTebi Zalian saxifaToa gauvalobis 
an perforaciis ganviTarebis TvalsazrisiT. Sekruloba Sesa-
Zlebelia garTuldes buasiliT, analuri napraliT, anusitiT 
da sxva. swori nawlavis garda am dros tkivili SeiZleba ga-
moixatos kudusunis midamoSi, dundulebze, barZayis uka-
na zedapirze. am SemTxvevaSi tkivili refleqsuri xasiaTi-
saa. tkivilis garda SeiniSneba: advilad daRla, uxasiaToba, 
gaRizianebuloba, pirSi cudi gemo, gulisreva, umadoba. kani 
Seferilia moyviTalo-moyavisfrod, ena xSirad dafarulia 
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TeTri nadebiT, muceli Seberilia. es niSnebi gansakuTrebiT 
maSin aris gamoxatuli, Tu Sekruloba xangrZlivad awuxebs 
adamians. aRsaniSnavia, rom es movlenebi Sekrulobis mkur-
nalobis Semdeg ukvalod qreba. 

 Sekruloba SeiZleba iyos: pirveladi anu idiopaTuri da 
meoradi Sekruloba.

III.15.1. pirveladi Sekruloba 
 
pirvelad anu idiopaTur Sekrulobas, ZiriTadad, 

Tanamedrove adamianis cxovrebis Taviseburebebi ganapirobebs. 
amJamad mosaxleoba, upiratesad, maRalkaloriuli, 
rafinirebuli produqtebiT ikvebeba. es ukanaskneli naklebad  
an TiTqmis ar Seicavs mcenareul boWkoebs. dasavleTis 
maRalganviTarebul qveynebSi, sadac mosaxleoba, ZiriTadad, 
rafinirebuli maRalkaloriuli kerZebiT ikvebeba, Sekruloba 
bevrad ufro xSiria, vidre afrikis qveynebSi, sadac mosaxleoba, 
siRaribis gamo, uxeSi, mcenareuli boWkoebiT mdidari da 
dabalkaloriuli produqtebiT ikvebeba. amrigad, civilizebul 
qveynebSi Sekrulobis erT-erTi mizezia kvebis Tavisebureba. 
Sekrulobis CamoyalibebaSi hipodinamia da kunTebis naklebad 
datvirTvac TamaSobs mniSvnelovan rols, gansakuTrebiT 
xanSiSesul adamianebSi. 

zogierTi adamiani, daudevrobis gamo, naklebad aqcevs yur-
adRebas defekaciis moTxovnilebas da xelovnurad axSobs am 
refleqss, rac nawlavebis normaluri moqmedebis qronikuli 
darRvevis mizezi xdeba xolme. zogjer warmoeba-dawesebule-
bebSi, saswavlo SenobebSi, sazogadoebrivi TavSeyris adgileb-
Si sapirfareSoebis simcire, sapirfareSoebSi antisanitariuli 
mdgomareoba da sxva saxis diskomforti defekaciis survils 
axSobs, rac, SemdgomSi, zrdis SekrulobiT daavadebulTa ra-
odenobas. Sekrulobis mizezad miiCneven aseve, xSir turistul 
laSqrobebs, gansakuTrebiT, cxel amindSi, roca Zlierdeba of-



287

lis dena, xolo wylis miReba SezRudulia. Sekrulobis ganvi-
Tarebis mTavari mizezi mainc pirovnebis daudevrobaa.

defekaciis gadadebiT defekaciis aqtis refleqsi iTr-
guneba, antiperistaltikuri talRiT ganavali ukan brundeba 
sigmur an ganiv kolinjSi, sadac is Sreba da mkvrivdeba, rac 
kidev ufro aZnelebs pasaJs. defekaciis moTxovnilebis xan-
grZlivi ignorireba araiSviaTad swori nawlavis receptore-
bis mgrZnobelobis Sesustebas iwvevs, rac ganavlis xangrZliv 
dayovnebas ganapirobebs. aRsaniSnavia, rom xangrZlivi day-
ovnebis miuxedavad msxvili nawlavi arc formas icvlis da 
arc ganivrdeba.

idiopaTiuri anu pirveladi, martivi, igive _ Cveulebrivi 
Sekrulobis diagnozi mxolod im SemTxvevaSi unda daisvas, 
rodesac Sekrulobis yvela sxva mizezi gamoiricxeba. 

III.15.2. meoradi Sekruloba

 III.15.2.1. msxvili nawlavis motorikis daqveiTebis  
Sedegad ganviTarebuli Sekruloba 

am jgufSi yvelaze gavrcelebulia hirSsprungis daavadeba, 

romelsac safuZvlad udevs msxvili nawlavis auerbaxis 

wnulSi gangliozuri ujredebis Tandayolili ararseboba, 

rac nawlavebis motorikis mkveTr daqveiTebas, msxvili 

nawlavis gaganierebas (dilatacias), dagrZelebas da kedlebis 

gasqelebas ganapirobebs. aseTnairad zomaSi momatebul nawlavs 

megakoloni ewodeba. daavadebis gamovlineba damokidebulia 

nawlavis agangliozuri segmentis sigrZeze _ rac ufro 

grZelia agangliozuri zona, miT ufro mZimed mimdinareobs 

daavadeba. gansakuTrebiT saSiSia aRniSnuli daavadeba bavSvobis 

asakSi, radgan is zrdaSi CamorCenas iwvevs. megakoloni xSirad 

rTuldeba ganavlovani qvebis (koproliTebis) warmoqmniT, 

rac xels uwyobs nawlavis kedlis dawylulebas. araiSviaTia 
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perforacia (gaxvreta) da meoradi anTebiTi cvlilebebi. 

hirSsprungis daavadeba SeiZleba ara marto bavSvobis asakSi 

gamovlindes, aramed bevrad ufro gvianac. Semawuxebel Sekru-

lobaze (romelsac am dros aqvs adgili) xSiri oynebic ki ar 

moqmedebs. muceli matulobs zomaSi. agangliozuri segmentis 

zemoT SeimCneva gaZlierebuli peristaltika. xSiria zogadi 

movlenebic: Rebineba, wonaSi dakleba, anemia. am daavadebis di-

agnozi rentgenologiuri gamokvlevebiT da lorwovani garsis 

biopsiiT dasturdeba. morfologiurad damaxasiaTebelia da-

zianebul zonaSi gangliozuri ujredebis ararseboba. Tu biop-

tatSi agangliozuri ubani ar iqneba gamovlenili, maSin ismeba 

ara hirSsprungis daavadebis, aramed swori nawlavis axalaziis 

diagnozi, romlis klinikur-rentgenologiuri niSnebi absolu-

turad identuria. 

msxvili nawlavis motorikis daqveiTebas adgili aqvs diver-

tikulitis dros, romelic gansakuTrebiT dasavleTis maRal-

ganviTarebul qveynebSia gavrcelebuli. am ukanasknelisaTvis 

damaxasiaTebelia nawlavis kedlis erTeuli an mravlobiTi 

gamoberilobebi, sadac araiSviaTad yovndeba qimusis narCenebi, 

rac nawlavis kedlis anTebas anu divertikulits iwvevs.

msxvili nawlavis motorika araiSviaTad qveiTdeba e.w. `gaRi-

zianebuli msxvili nawlavis” dros. am ukanasknels Sekrulobis 

garda axasiaTebs tkivili, zogjer diarea, cudi guneba-ganwyo-

ba, uZiloba da sxva. zogi avtori mas fsiqo-somatur daavadebad 

moixseniebs (k. izelbaxeri, 1980; r. ebergi, 1984). 

msxvili nawlavis motorika sakmaod xSirad uqveiTdebaT 

mravalnamSobiarev qalebs. am dros SeiniSneba swori nawlavis 

gluvi kunTebis atrofia, rac Sekrulobis erT-erTi ZiriTadi 

mizezia.

msxvili nawlavis gluvi kunTebi ziandeba sklerodermiis 

drosac.

msxvili nawlavis tonusis daqveiTeba da Sekruloba aRin-

iSneba agreTve simsuqnis, xSiri orsulobis, ascitis, Tandayo-

lili miotoniis da mravali sxva daavadebis dros.
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III.15.2.2. fsiqogenuri da nevrogenuli Sekruloba 

Sizofreniis, depresiis, nervuli anoreqsiis dros avadmy-
ofebi TviTneburad ixSoben defekaciis moTxovnilebas. isini 
daJinebul uars amboben defekaciaze an piriqiT _ saeqimo per-
sonalisgan malulad, sakuTari iniciativiT, iReben safaRaraTo 
saSualebebs, xSirad didi dozebiT, rac, ZiriTadad, daavadebis 
damZimebas ganapirobebs. am dros Zalian saSiSia hipokalemiis 
ganviTareba.

nevrogenuli genezis Sekrulobas vxvdebiT damblebis, gan-
sakuTrebiT spinaluri damblis, mravlobiTi gafantuli sk-
lerozis, aTaSangis dros.

metaboluri daavadebebidan Sekrulobas vxvdebiT kolagen-
is Tandayolili dismetabolizmis _ marfanis da elers_danlos 
sindromebis dros ( x.paWkoria, 2005).

Sekruloba endokrinuli daavadebebis drosac gvxvdeba, 
kerZod, miqsedemis da Sihenis sindromis dros.

Sekruloba sakmaod xSiria Saqriani diabetiT daavadebuleb-
Sic. diabetiT Sepyrobili adamianebis TiTqmis 50% Sekrulobas 
uCivis. Sekruloba gansakuTrebiT mZimed mimdinareobs perife-
riuli neiropaTiebis dros. SesaZloa, am dros peristaltiki-
sa da defekaciis Seferxebis mizezi msxvili nawlavis motoru-
li nervebis dazianeba iyos. aqve unda aRiniSnos, rom diabetis 
dros wvril nawlavSi motorikis Seneleba xSirad xels uwyobs 
baqteriebis Warb gamravlebas, wvrili nawlavis disbiozis gan-
viTarebas, rasac Tan axlavs mZime diarea.

Sekrulobas adgili aqvs agreTve tyviiT mowamlvis dros. am 
daavadebis dros aRiniSneba muclis kolika, rac sisxlSi tyviis 
koncentraciis momatebasTan erTad, paTognomur niSnad iTvleba. 

III.15.2.3. msxvili nawlavis daavadebiT gamowveuli 
Sekrulobebi

didi xnis ganmavlobaSi koliti Sekrulobis ZiriTad mizezad 
iyo miCneuli. Tumca, bolo wlebSi daadgines, rom qronikuli 
kolitis dros Sekruloba mxolod 13%-Si gvxvdeba, Sekrulobis 
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da diareas monacvleobas ki adgili aqvs 20%-Si. kolitisaTvis 
damaxasiaTebel niSnad Tvlian ara Sekrulobas, aramed diarea-
sa da Sekrulobis monacvleobas da nawlavebis arasakmarisad 
daclis SegrZnebas defekaciis Semdeg. amrigad, Sekruloba nak-
lebad aris niSandoblivi qronikuli kolitisaTvis, xolo faR-
araTisa da Sekrulobis monacvleoba am daavadebisTvis damaxa-
siaTebelia.

msxvili nawlavis daavadebebidan Sekruloba axasiaTebs 
msxvili nawlavis kibos, romelic uxSiresad (40%) swor nawlav-
Si gvxvdeba. 25% -Si Sekruloba SeiZleba swori nawlavis kibos 
pirveli simptomi aRmoCndes. sxva lokalizaciis kibo, magaliT-
ad, brma nawlavis, aswvrivi kolinjis kibo SekrulobiT ki ara, 
diareaTi vlindeba. amitom gansakuTrebiT sifrTxiliT unda 
movekidoT xanSiSesuli da moxuci adamianis Civils Sekruloba-
ze an diareaze, romelic mas didi xani ar aris rac gamoexata. 
yovel aseT SemTxvevaSi unda Catardes rentgenologiuri da en-
doskopiuri gamokvleva, rac SesaZleblobas iZleva adreul sta-
diaSi daisvas am metad saSiSi daavadebis diagnozi da Catardes 
radikaluri operacia (b. raWveliSvili, x. paWkoria,1987). 

Sekrulobas, Tanxlebuli reqtalgiebiT da nevralgiuri 
tkiviliT, araiSviaTad iwvevs msxvili nawlavis endometriozi 
qalebSi menstruaciis periodSi an mis win. am dros avadmyofebs 
awuxebT aseve tenezmebi da Sardvis gaZneleba. ginekologis 
da qirurgis erToblivi gamokvlevis Sedegad SeimCneva endo-
metriozis Sedegad gadidebuli saSvilosno da swor nawlavSi 
simsivne. menstruaciis CaTavebis Semdeg, simsivne mcirdeba ar-
amarto saSvilosnoSi, aramed msxvil nawlavSi. am niSnebis cod-
na saSualebas iZleva endometriozis diferencirebisa msxvili 
nawlavis kibosgan. 

Sekruloba gvxvdeba agreTve iseTi daavadebis dros, ro-
goricaa swori nawlavis gamovardna da buasili. es ukanaskne-
li gansakuTrebiT Semawuxebelia da araiSviaTad hemoroiduli 
kvanZebis anTebiT mTavrdeba. buasilis dros tkivilebis daw-
yebis Tavidan asacileblad avadmyofebi xelovnurad ixSoben 
defekaciis refleqss, rac kidev ufro auaresebs mdgomareobas.
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Sekavebuli ganavlovani masa, Cveulebriv, mkvrivdeba, rac ufro 
did tkivils iwvevs.

Sekruloba yvelaze Semawuxebelia ano-reqtaluri daavade-

bebis dros. ar aris imaze Semawuxebeli SegrZneba, rasac ganic-

dis avadmyofi ukana tanis napralis _ analuri naxeTqis dros 

(a. aminevi, 1980). analuri naxeTqis ganviTarebas xels uwyobs 

ama Tu im mizeziT gamowveuli Sekruloba da iSviaTi defekacia. 

gamkvrivebuli ganavlovani masebi iwvevs defekaciis gaZnele-

bas, analuri midamos gaRizianebas, travmirebas da wylulebis 

gaCenas, rasac defekaciis Semdeg Zlieri analuri spazmi mos-

devs. spazmi grZeldeba ramdenime saaTamde, zogjer dRe-Ramis 

ganmavlobaSic ki. tkivilebs gaunelebeli da moWeriTi xasiaTi 

aqvs. avadmyofi gaurbis defekacias, radgan axsovs mis Semdeg 

ganviTarebuli autaneli tkivilebi. ganavlis kidev ufro didx-

ans dayovneba mis gaqvavebas uwyobs xels. gadadebuli defeka-

cia avadmyofs tkivils acilebs mxolod morig defekaciamde da 

Semdeg yvelaferi isev Tavidan iwyeba. analuri naxeTqis dros 

mtkivneul defekacias qalebi mSobiarobas adareben. am tipis 

Sekruloba qronikuli kolitis gamovlinebad miaCniaT, rac 

ar aris swori. am dros wamyvania TviT analuri midamos pir-

veladi dazianeba, garTuleba Zlieri spazmiT da SekrulobiT. 

qronikuli koliti mas mxolod mogvianebiT stadiaSi daerTvis 

(x. paWkoria,1987). analuri napralebi sakmaod xSirad gvxvdeba 

kronis daavadebebis dros, rac perianalur fistulebTan er-

Tad, kronis daavadebis erT-erT damaxasiaTebel niSnad aris 

miCneuli. 

III.15. 2.4. refleqsuri  Sekruloba

refleqsuri Sekruloba gvxvdeba kuWisa da Tormetgoja naw-

lavis wylulovani daavadebebis, hiperaciduli gastritebis da 

naRvlis kenWovani daavadebis dros. ZiriTadi daavadebis mkur-

nalobis Semdeg, umetes SemTxvevaSi, nawlavebis normaluri moq-

medeba aRdgeba xolme. e. beiulis (1983) dakvirvebiT, SemTxveva-

Ta 60-80%-Si sanaRvle gzebis daavadebani rTuldeba SekrulobiT. 
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a. frolkisis (1982) mixedviT, urogenitalur daavadebaTa dros 

(prostatiti, adneqsiti, SardkenWovani daavadeba) Sekruloba 

gvxvdeba SemTxvevaTa 40-60%-Si. Sekruloba gvxvdeba insultis 

aseve miokardiumis infarqtis dros, rac SesaZloa refleqsuri 

xasiaTis iyos, an umoZrao wolasTan iyos dakavSirebuli.

III.15.2.5. iatrogenuli Sekruloba 

medikamentebidan Sekrulobas iwvevs atropini, heqsoniumi, 

kodeini, narkotikebi, saZile saSualebebi, antidepresantebi, 

almageli, fosfalugeli, qolestiramini, tansali, neo-sorbi, 

askangeli. gansakuTrebiT safrTxiloa Sardmdeni preparate-

bi, romlebic iwvevs ra hipokalemias, adunebs msxvili nawla-

vis gluvi kunTebis motorikas. garda amisa, Sekrulobas xels 

uwyobs siTxis didZali dakargviT gamowveuli eqsikozi. iatro-

genuli Sekruloba gvxvdeba agreTve qirurgiuli operaciebis 

Semdeg, travmebis dros, TabaSiris dadebis Semdeg da sxva. gan-

sakuTrebiT saSiSia Sekruloba operaciis Semdeg. operaciis Sem-

deg defekacia unda xdebodes yoveldRiurad. Tu avadmyofs ar 

SeuZlia ganavalze gasvla, maSin mizanSewonilia oynebis gamoy-

eneba. defekaciis xelovnurad SekavebiT, araiSviaTad, analuri 

naxeTqebi viTardeba, rac metad Semawuxebeli xdeba da ZiriTad 

daavadebas arTulebs.

III.16. malasimilacia - sakveb nivTierebaTa 
aTvisebis moSla 

saWmlis gadamuSavebisa da Sewovis sakiTxebi didi xania 

ipyrobs fiziologebisa da mkurnali eqimebis yuradRebas. am  

mxriv, fiziologebidan aRsaniSnavia genialuri frangi mecn-

ieris klod bernaris, peterburgis samxedro-samedicino aka-

demiis fiziologiis kaTedris gamgis, akademikos ivane Tarx-
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an _ mouravis (TarxniSvilis), didi rusi fiziologis-ivane 

pavlovis, d. babkinis, f. haidenhainis, v. kenonis, a.ugolevis,  

g. Sliginis da sxvaTa klasikuri Sromebi; 

saqarTveloSi saWmlis monelebis sakiTxebze friad 

nayofierad muSaobdnen akademikos ivane beritaSvilis 

mowafeebi g. vawaZe da a. bakuraZe.  Seiqmna fiziolog-

gastroenterologTa samecniero skola, romlis TvalsaCino 

warmomadgenlebi arian: a. asaTiani, g. mirzaSvili, T. yifiani, 

i. kvaWaZe da sxvebi.

eqim-klinicistebidan saWmlis gadamuSavebisa da Sewo-

vis sakiTxebze friad nayofieri Sromebi aqvs  a. aladaSvils, 

n.yifSiZes, n.maxvilaZes, m. mxeiZes, v. aladaSvils, i. parmas,  

v. gvancelaZes, z. tabiZes da sxvebs. didi iyo Rvawli pro-

fesor Salva miqelaZisa, romelmac Seqmna axali disciplina 

`klinikuri gastroenterologia”. misma mowafeebma: g. dideb-

uliZem, s. CareqiSvilma, g. adamiam, m. gamcemliZem da sxvebma 

gaagrZeles TavianTi maswavleblis samecniero gza.

saWmlis monelebis sakiTxebi safuZvlianad Seiswavleboda 

Tbilisis saxelmwifo samedicino institutis hospitaluri 

Terapiis kaTedraze, romelsac 1957-1989 wlebSi xelmZRvane-

lobda didi internisti da gastroenterologi prof. k. vir-

salaZe. misma mowafeebma: prof. b. raWveliSvilma, o. gogiber-

iZem, b. kandelakma daamuSaves kuWisa da pankreasis sekreciis 

sakiTxebi Tormetgoja nawlavis wylulovani daavadebebis 

dros. amave kaTedraze prof. g. kacitaZem da l. TofuriZem 

Seiswavles enterokinaza da  tutefosfataza wylulovani daa-

vadebis dros. a. maWavarianma Seiswavla nerwyvis gavlena saW-

mlis monelebaze. e. tabataZem da d. asaTaSvilma Seiswavles 

kuWis sekreciis da motorikis sakiTxebi. gansakuTrebiT STam-

beWdavi iyo  niWieri  mecnieris _ nugzar xaindravas miRweve-

bi pankreasis da nawlavis fermentebis kvlevaSi. manve, pirve-

lad yofil sabWoTa kavSirSi, Seiswavla kuWis kontraqtiluri 

cilebis aqtinis da miozinis atf-azebi da miiRo principu-
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lad axali monacemebi kuWis motorikis darRvevis meqanizmebis 

dadgenaSi. samwuxarod, uecarma gardacvalebam mas saSualeba 

ar misca gamoeca originaluri wigni ` kuWis motorul-evakua-

toruli funqciis daqveiTebis paTo-morfofunqciuri meqa-

nizmebi wylulovani daavadebebis dros”. 

malasimilaciis sindromebi safuZvlianad Seiswavles pedi-

atrebma ir. faRavam, i. kvaWaZem, m. Jvaniam, y. faRavam, n. uber-

ma, T, marinaSvilma da sxvebma.

TvalsaCinoa gamoCenili qarTveli qirurgebis: T. axmete-

lis, a. beTanelis, g. boWoriSvilis, g.kakoiSvilis, n. lomiZis, 

g.gvasalias, s. xundaZis, l. ZnelaZis, n. TurmaniZis, d. qoriZis, s. 

laliaSvilis, r. maRalaSvilis, l. ToiZis, g. Ciqobavas,  g. arabiZis,  

l. gofoZis, m. SaniZis, S. xecurianis wvlili malasilimaciis 

SeswavlaSi.   

saWmlis gadamuSavebisa da Sewovis sakiTxebi safuZvlianad 

daamuSava akad. Tamar dekanosiZem da misma skolam (o. xarZeiS-

vili, z. Tofuria, r. CixlaZe, g. burkaZe, i. TavzaraSvili, m. 

CxaiZe da sxvebi). maldigestiis da malaabsorbciis sindromebis 

SeswavlaSi didi wvlili miuZRviT eqim-radiologebs (rent-

genologebs): n. wuleiskirs, r. CekuriSvils, o. uruSaZes, m. 

mTvaraZes, T. SaTiriSvils, n. alibegaSvils, d. CekuriSvils, 

m. jafariZes, g. mamulaSvils, agreTve endoskopistebs: g. 

donaZes da k. SeylaSvils. aRsaniSnavia  aRniSnul sakiTxebze 

nayofieri kvlevebi, romlebic ekuTvnis gamoCenil qirurgs, 

prof. sulxan qemokliZes. mas ekuTvnis pankreasis wvenis miRe-

bis originaluri meTodi. man, jer kidev studentma, 1965 wels 

damoukideblad aRwera ̀ zolinger _ elisonis” sindromi prof. 

k. virsalaZis  hospitaluri Terapiis klinikaSi. manve gaukeTa 

unikaluri operacia mZime malabsorbciis sindromiT, kaxeqsii-

Ta da subnanizmiT  mimdinare kronis daavadebiT daavadebul 

18 wlis vaJs  (ix. III.16.7.). 
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III.16.1. malasimilaciis cneba 

malasimilacia _ sakveb nivTierebaTa aTvisebis moSla gani
xileba rogorc maldigestiis (gadamuSavebis darRveva) da malab-
sorbciis (Sewovis darRveva) gaerTianeba erTi saxelwodebis qveS. 

saWmlis monelebisa da Sewovis fiziologiuri procese-
bi, rogorc winamdebare wignis me-III TavSia aRwerili,  iwyeba 
piris RruSi da mTavrdeba msxvil nawlavSi, Tumca ZiriTadad 
mimdinareobs wvrili nawlavis proqsimalur monakveTSi. wvrili 
nawlavis TiTqmis yvela daavadeba, agreTve pankreasis, RviZlis 
sanaRvle gzebis da kuWis mravali sneuleba rTuldeba maldi-
gestiiT da malabsorbciiT da aqedan gamomdinare, sakveb niv-
TierebaTa malasimilaciiT. sakveb nivTierebaTa gadamuSavebis, 
Sewovisa da transportirebis darRvevis Sedegad viTardeba di-
area, wonaSi dakleba, meteorizmi, muclis Seberiloba, yuryu-
ri, hipovitaminozis, tetaniis, hemoragiis da sxva movlenebis 
TanxlebiT. malasimilaciis sindromi warmoadgens aramxolod 
wvrili nawlavisa Tu saWmlis momnelebel sxva organoTa disfun-
qciis gamoxatulebas, aramed gvxvdeba agreTve limfuri sistemi-
sa da gulsisxlZarRvTa paTologiis pirobebSi. malasimilaciis 
adreuli niSnebi zogadi xasiaTisaa da araiSviaTad eqstrain-
testinuri simptomatikiT mJRavndeba. SeiniSneba moqanculoba, 
uxalisoba, Sinagani daZabuloba, depresia, kidurebis dabuJeba 
da Zalis daqveiTeba, tkivili ZvlebSi, amenorea, impotencia, 
wvis SegrZneba piris RruSi, kanis gamuqeba, mxedvelobis dak-
leba (gansakuTrebiT Sebindebisas), sifermkrTale, dermatiti, 
xeilozis movlenebi, enaze (kbilebTan Sexebis adgilze) naWde-
vis arseboba, glositi, stomatiti, Tmis bzinvarebis daqveiTeba 
(zogjer cvena), frCxilebis advili mtvrevadoba da sxva. yve-
laferi es win uswrebs muclis Seberilobas da yuryurs. 

aSkarad gamoxatul malasimilacias axasiaTebs Zlieri di-
area, wonaSi mniSvnelovani dakleba (zogjer kaxeqsiamdec ki), 
ucilo SeSupeba, Tmis cvena, naadrevi gaWaRaraveba, frCxilebis 
mtvrevadoba, kunTebis sisuste, paresTeziebi, zogjer tetani-
ac ki (rac kalciumis malabsorbciis Sedegad viTardeba). mala-
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similaciis sindromis dros anemias ukavSireben vitamin B
12
-is, 

foliumis mJavas da rkinis Sewovis daqveiTebas; hiperkeratozi, 

qseroftalmia da qaTmis sibrmave gamowveulia A vitaminis mal-

absorbciiT; RrZilebidan da cxviridan sisxldena, hematuria 

aixsneba С da К vitaminis malabsorbciiT, raqiti da Zvlebis 

tkivili gamowveulia D vitaminis Sewovis daqveiTebiT, xeilozi, 

glositi, dermatiti, periferiuli neiropaTia ganpirobebulia 

B jgufis vitaminebis malabsorbciiT.

malasimilaciis sindromebs or jgufad yofen: maldigestiis 

(gadamuSavebis darRvevis) sindromebi da malabsorbciis (Sewov-

is darRvevis) sindromebi. 

III.16.2. maldigestiis sindromebi da maTi 
diferenciuli fazebi 

maldigestiis sindromebi SeiZleba iyos: pankreatogenuli, 

biliaruli da enterogenuli.

pankreatogenul maldigestiebs ganekuTvneba pankreasis 

garegansekreciuli funqciis darRveviT mimdinare daavadebebi: 

qronikuli pankreatiti, pankreasis kistebi, simsivne, pankreas-

is rezeqciis Semdgomi periodi, mukoviscidozi (kistozuri fi-

brozi).

biliarul maldigestiebSi Sedis koniugirebuli naRvlis 

mJavebis deficitiT ganpirobebuli cximis maldigestia (ga-

mowveuli RviZlis parenqimis dazianebiT, intrahepaturi da 

eqstrahepaturi qolestaziT), wvrili nawlavis disbaqteriozis 

dros naRvlis mJavebis dekoniugaciiT gamowveuli maldigestia. 

am jgufs ganekuTvneba naRvlis mJavebis enterohepaturi cik-

lis moSlac, gamowveuli kronis daavadebiT an TeZos nawlavis 

rezeqciiT.

enterogenul  maldigestiebs miakuTvneben membranuli anu 

kedlisamyoli monelebis darRveviT gamowveul maldigestias.

es paTologia vlindeba sxvadasxva disaqaridazuli ukmarisobis 

saxiT.
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III.16.2.1. maldigestiis pankreasuli faza 

 pankreasis didi adaptaciis unaridan gamomdinare, imisTvis, 
rom maldigestiis movlenebi gamoixatos, pankreasis qsovilis 
90%-ze meti unda iyos dazianebuli. pankreasuli maldigestia 
am organos ukmarisobis terminaluri fazis gamoxatulebaa. 

maldigestiis pankreasuli fazis yvelaze xSiri mizezia 
qronikuli pankreatiti, romelsac Zalian xSirad adgili aqvs 
loTebSi da aseve, sanaRvle gzebis paTologiis dros. qron-
ikuli pankreatitisaTvis damaxasiaTebeli klinikuri niSnebis 
(sartyliseburi tkivilis, wonaSi daklebis, Saqriani diabetis) 
garda am dros SeiniSneba diarea steatoreaTi (ganavalSi War-
badaa gadaumuSavebeli cximebi), SedarebiT naklebad irRveva 
naxSirwylebisa da cilebis gadamuSaveba. 

sakveb nivTierebaTa maldigestia SeiZleba asve ganviTardes 
pankreasis Tavis kibos dros. am daavadebisTvis damaxasiaTebe-
lia saerTo sisuste, umadoba, saWmlis SeZuleba, meqanikuri si-
yviTle da sxva. araiSviaTad Tan erTvis diarea, steatorea da 
Zlieri sigamxdre.

 gansakuTrebiT sayuradReboa mukoviscidozis igive _ pank-
reasis kistozuri fibrozis SemTxveva, Tuki is maldigestiiT 
mimdinareobs. garda ZiriTadi klinikuri niSnebisa (diarea ste-
atoreaTi, muclis Seberiloba, yuryuri, sigamxdre, zrdaSi 
CamorCena), am daavadebis dros Tavs iCens Semawuxebeli movlen-
ebi bronqoalveolaruli sistemis mxridan (bronqoeqtaziebi 
filtvebidan sisxlis deniT, bronquli asTma, xSiri bronqitebi, 
filtvebis anTebebi da sxva). aseTi avadmyofebi Cveulebriv, in-
fantilurebi arian, zrdaSi CamorCebian, aqvT dolis Cxirise-
bri TiTebi. sainteresoa, rom mada gaZlierebuli aqvT, magram 
wonaSi ar matuloben. mukoviscidozis dros oflSi eleqtro-
litebis raodenoba momatebulia (ofli mlaSea). mukoviscido
zis Sesaxeb ufro detalurad ixileT paragrafi _ III.16.7.

pankreasuli maldigestiis erT-erT gamovlinebas 
zolinger-elisonis sindromi warmoadgens. am dros adgili aqvs 
pankreasis fermentebis ara absolutur, aramed SefardebiT uk-
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marisobas, rac imaSi mdgomareobs, rom kuWis wvenis gaZliere-
buli sekreciis da maRali mJavianobis Sedegad Tormetgoja 
nawlavis da wvrili nawlavis PH, romelic normaSi 7-8-s unda 
udrides, faqtiurad 1-2-mde ecema. am dros pankreasis fermen-
tebi, romlebic sakveb nivTierebaTa monelebisaTvis saWiroebs 
neitralur an tute reaqcias, TavianT momnelebel Tvisebebs 
veRar amJRavnebs. amis gamo seriozulad irRveva saWmlis 
monelebis pankreasuli faza. aseT avadmyofebs garda Zlieri 
tkivilisa, mravali peptikuri wylulisa da pankreasSi loka-
lizebuli adenomisa, axasiaTebT profuzuli diarea (dReSi 3-5 
litri ganavlis gamoyofiT). avadmyofi am dros kaxeqsiuria, ga-
momSralia da aqvs mZime malasimilaciis niSnebi. aRsaniSnavia, 
rom am sindromis pirvel aRweramde (1955 w.) ufro adre, ge-
nialur qarTvel qirurgs _ egnate fifias Tavis mdidar praqti-
kaSi ukve gamovlenili hqonda am mZime daavadebebis SemTxvevebi. 
Terapiul klinikaSi zolinger-elisonis sindromis pirveli di-
agnozi dasva me-5 kursis studentma sulxan qemokliZem.

III.16.2.2. maldigestiis biliaruli faza 

rogorc zemoT aRvniSneT, naRveli monawileobs mxolod cxi

mebis gadamuSavebasa da SewovaSi. naRvlis mJavebi RviZlSi sin-

Tezdeba da wvrili nawlavis proqsimalur nawilSi gamoiyofa 

glikokoniugatebis da taurokoniugatebis saxiT. maTi koncen-

tracia meryevia da damokidebulia sxvadasxva faqtorze. uzmoze 

1 litr wvrili nawlavis SigTavsSi koniugirebuli naRvlis mJa-

vebis koncentracia 5-10 mmols aRwevs. sakvebis, gansakuTrebiT, 

cximebis miRebis Semdeg misi koncentracia sagrZnobad matu-

lobs. cximebis normaluri monelebisa da SewovisTvis aucile-

belia, rom naRvlis mJavebis koncentracia kritikul doneze 

dabla ar daqveiTdes. wvrili nawlavis erT litr SigTavsSi 2 

mmolze naklebi koniugirebuli naRvlis mJavebis koncentracia 

cximebis monelebas da normalur Sewovas sagrZnoblad aqveiT-

ebs. koniugirebuli naRvlis mJavebis koncentraciis kritikulze 

qvemoT daqveiTebas iwvevs RviZlis parenqimis dazianeba, intra-
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hepaturi da eqstrahepaturi qolestazebi, wvrili nawlavis dis-

baqteriozi, wvrili nawlavis rezeqcia.

RviZlis parenqimis dazianebebidan, romlebic naRvlis 

mJavebis normalur sinTezs, aseve aminomJavebTan: glicinTan da 

taurinTan maT Sebmas anu koniugacias aferxebs, aRsaniSnavia 

qronikuli hepatiti, cirozi, fibrozi da sxva. Tu RviZlis 

cirozebis dros avadmyofs daewyeba diarea polifekaliiT 

da steatoreaTi, sisxldeniT RrZilebidan, tkivilebiT 

ZvlebSi, paresTeziebiT, krunCxvebiT, qaTmis sibrmaviT da sxva, 

eWvi unda mivitanoT cximebis monelebis biliaruli fazis 

darRvevaze. Tu RviZlis parenqimis dazianeba ascitiT ar aris 

garTulebuli, monosaqarid d+qsilozas Sewova SesaZloa arc 

ki iyos daqveiTebuli. d+qsilozas Sewovis daqveiTebas adgili 

aqvs mxolod wvrili nawlavis dazianebis SemTxvevaSi da misi 

absorbcia normaluria rogorc pankreasuli, aseve hepatogenuri 

steatoreas dros. amdenad, cximebis maldigestiis mizezi 

SeiZleba gaxdes koniugirebuli naRvlis mJavebis deficiti. 

es ukanaskneli ki SeiZleba RviZlis parenqimis dazianebis 

SemTxvevaSi ganviTardes.

naRvlis mJavebis daqveiTeba kritikul koncentraciaze dabla 

SeiZleba Segvxvdes intrahepaturi da eqstrahepaturi qolesta-

zebis SemTxvevaSi. am dros RviZlSi naRvlis mJavebis sinTezi 

normaluria, magram imis gamo, rom meqanikuri dabrkolebebis 

Sedegad naRveli sakmao raodenobiT ver gadadis Tormetgoja 

nawlavSi, misi done kritikul koncentraciaze dabali xdeba. 

eqstrahepaturi qolestazi SeiZleba Segvxvdes naRvelken-

Wovani daavadebebis dros, pankreasis Tavis simsivnis, fateris 

dvrilis simsivnis dros da sxva. 

intrahepaturi qolestazi gvxvdeba epidemiuri hepatitebis, 

biliaruli cirozebis, sklerozuli qolangitis da sxva 

daavadebebis dros. qolestazebis dros, naRvlis Segubebis 

Sedegad, aRiniSneba sxvadasxva intensiurobis siyviTle, qavili, 

Sardis gamuqeba, ganavlis gauferuleba; arcTu iSviaTia 

steatorea da hipovitaminozis movlenebi. gansakuTrebiT 
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aRsaniSnavia К vitaminis da kalciumis Sewovis daqveiTeba. am 

dros sisxlSi SeiniSneba hipoproTrombinemia, hipokalcemia, 

momatebulia bilirubini, upiratesad koniugirebuli  

bilirubinis xarjze. aRsaniSnavia, rom eqstra- da intrahepaturi 

qolestazebis dros d+qsilozas Sewova ar irRveva, rac agreTve 

SeiZleba steatoreas diagnozis sadiferenciaciod gamodges. 

III.16.2.3. koniugirebuli naRvlis mJavebis deficiti  

wvrili nawlavis disbaqteriozis dros 

wvrili nawlavis disbaqteriozi aris mikroekologiis iseTi 

darRveva, rodesac wvrili nawlavis 1 ml SigTavsSi baqteriebis 

ricxvi 104-s aRemateba. im SemTxvevaSi, Tu mikrobTa raodeno-

ba 1 ml- Si naklebia 104-ze, maSin saxezea nawlavis normalu-

ri mikroflora anu eubiozi. eubiozis dros naRvlis mJavebis 

koncentracia ar aris kritikulze dabali da igi ZiriTadad 

koniugatebiTaa warmodgenili. am dros Tavisufali naRvlis 

mJavebi praqtikulad ar gvxvdeba. amis sawinaaRmdego suraTia 

nawlavis disbaqteriozis dros, roca koniugirebuli naRvlis 

mJavebis koncentracia, dekoniugaciis Sedegad, kritikulze 

dabla ecema da amas Tan sdevs Tavisufali anu dekoniugirebu-

li naRvlis mJavebis _ qoliumis, henodezoqsiqoliumis mJavebis 

gamoCena. Tavisufali naRvlis mJavebis koncentracia miT ufro 

metia wvrili nawlavis sanaTurSi, rac ufro Warbadaa iq war-

modgenili im baqteriebis raodenoba, romlebic dekoniugaciis 

maRali unariT xasiaTdeba. aseTi saxis mikrobebia: anaerobuli 

baqteriebi _ baqteroidebi, klostridiebi, bifidobaqteriebis 

zogierTi Stamebi, aseve, aerobuli enterokokebi. Tavisufali 

mJavebi: qoliumis, henodezoqsiqoliumis, dezoqsiqoliumis da 

litoqoliumis mJavebi cximebis monelebis TvalsazrisiT aras-

rulfasovanni arian. amave dros, isini toqsikur zemoqmedebas 

axdenen wvrili nawlavis lorwovanze da blokaven ara marto 

cximovani mJavebis, aramed monosaqaridebis, aminomJavebis da 

oligopeptidebis Sewovasac.
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nawlavis disbaqteriozi SeiniSneba qronikuli enteritebis, 

kronis daavadebis, divertikulozebis, fistulebis, sklero-

dermiebis, diabeturi enteropaTiebis, yru maryuJis sindromis 

da sxva daavadebebis dros. Tu am daavadebebis dros ganviTar-

da diarea, sigamxdre, hipovitaminozis movlenebi, paresTezie-

bi, krunCxvebi da sxva, eWvi unda mivitanoT wvrili nawlavis 

disbaqteriozis Sedegad ganviTarebul naRvlis mJavebis deko-

niugaciaze. amasTan, unda gamoiricxos pankreasuli ukmariso-

ba, RviZlis parenqimis dazianeba da eqstra- da intrahepaturi 

qolestazi, vinaidan am daavadebebs aseve SeuZlia gamoiwvios 

cximebis normaluri monelebis moSla.

rogorc viciT, naRvlis mJavebi qolesterinisgan sinTezird-

eba RviZlSi da Semdgom gadadian wvril nawlavSi, sadac cximebis 

normalur monelebasa da SewovaSi monawileoben. naRvlis mJave-

bis 90-95% TeZos nawlavis bolo monakveTSi Seiwoveba. Tu rame 

mizeziT moxda am segmentis dazianeba an amokveTa, maSin naRvlis 

mJavebis Sewova qveiTdeba. amas Tan sdevs naRvlis mJavebis ga-

dasvla msxvil nawlavSi, rac xels uSlis wylisa da marilebis 

Sewovas da ganavlis formirebas. am dros diarea Zalian Semawux-

ebel xasiaTs iRebs. imis gamo, rom irRveva naRvlis mJavebis nor-

maluri enterohepaturi cirkulacia da naRvlis mJavebis didi 

raodenoba ikargeba fekaliebis gziT, am dros RviZlSi kompensa-

torulad Zlierdeba naRvlis mJavebis sinTezi. rogorc cnobi-

lia, RviZls kompensaciis didi unari aqvs da amis gamo SeiZleba 

naRvlis mJavebis koncentracia didxans ar Camovides kritikul 

doneze dabla. am kompensaciuri meqanizmebis wyalobiT cximebis 

moneleba da Sewova erTxans normalurad mimdinareobs. marTa-

lia, am dros avadmyofs diarea awuxebs, magram steatorea ar 

vlindeba (rac mniSvnelovani sadiferenciacio niSania). ganavalSi 

momatebulia Tavisufali naRvlis mJavebis koncentracia.

Tu droTa ganmavlobaSi RviZlis dekompensacia ganviTarda 

da naRvlis mJavebis sinTezi imdenad Semcirda, rom misi koncen-

tracia wvrili nawlavis proqsimalur nawilSi kritikul do-

neze dabla daeca, maSin viTardeba steatorea diareas fonze.
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III.16.2.4. maldigestiis enteraluri faza 

wvrili nawlavis fermentebi monawileobs samive ZiriTadi 

sakvebi nivTierebis monelebaSi, Tumca cilebisa da cximebis 

monelebaSi maTi roli fakultaturia, rasac ver vityviT dis-

aqaridebis monelebaze, romelic, upiratesad, wvrili nawlavis 

enterocitebis membranebze mimdinareobs. disaqaridebi laqto-

za, maltoza, saqaroza da trehaloza iSleba Sesabamisi fer-

mentebiT: laqtazaTi, maltazaTi, saqarazaTi da trehalazaTi.

ferment laqtazas arasakmarisi aqtiurobis gamo laqtoza 

(rZis Saqari) ver iSleba monosaqaridebad _ galaqtozad da 

glukozad. Sesabamisad, ver xdeba misi Sewova. mounelebeli 

laqtoza maRalosmosurobiT xasiaTdeba, didi raodenobiT 

izidavs wyals da xvdeba ra msxvil nawlavSi, mikroflora Slis 

mas naxSirorJangad, wyalbadionebad da organul mJavebad (rZis, 

oqsierbos, propionis mJavebad). am fermentaciul process Tan 

sdevs muclis Seberva, yuryuri, tkivili da diarea; ganavlis 

reaqcia mJavianobisken ixreba. 

ganasxvaveben rZis Saqris anu laqtozas mouneleblobis anu 

autanlobis or saxes: Tandayolils da SeZenils. aRsaniSnavia, 

rom msoflios mosaxleobis 5-15% aqvs ferment laqtazas 

Tandayolili ukmarisoba, sxva mxriv isini praqtikulad 

janmrTelebad iTvlebian. afrikisa da samxreT amerikis 

adgilobrivi mosaxleobis 80-100% ver itans rZes. Savkaniani 

adamianebis umravlesoba rZisadmi intolerantobiT xasiaTdeba. 

rac Seexeba laqtazas SeZenil ukmarisobas, igi SeiZleba 

ganviTardes enteritebis, kronis daavadebis, disbaqteriozebis 

da sxva daavadebebis dros.

ukanasknel wlebSi, sazRvargareTis mTel rig qveynebSi, 

laqtazas ukmarisobis gamosavlineblad e.w. “sunTqvis tests” 

mimarTaven. avadmyofs uzmoze, peroralurad eZleva 50 grami 

laqtoza da misgan amonasunTq haerSi isazRvreba wyalbadionebis 

raodenoba. normaSi wyalbadionebis raodenoba umniSvneloa, ma-

Sin, rodesac laqtazas ukmarisobis dros misi raodenoba sak-

maod did cifrebs aRwevs. amis mizezia mounelebeli laqtozas 
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moxvedra msxvil nawlavSi, sadac mikroflora mas wyalba-

dionebad da organul mJavebad gardaqmnis. msxvili nawlavidan 

wyalbadionebi Seiwoveba sisxlSi, romliTac moxvdeba filtveb-

Si, aqedan ki _ amonasunTq haerSi. “sunTqvis testi” saSualebas 

gvaZlevs mcire droSi, invaziuri meTodebis gamoyenebis gareSe, 

ganvsazRvroT laqtazas ukmarisoba skrining meTodiT. 

laqtazas Tandayolili anu memkvidreobiTi ukmarisoba 

upiratesad praqtikulad janmrTel adamianebSi gvxvdeba da 

rZis autanlobaSi gamoixateba. meoradi anu SeZenili tipis 

laqtazas ukmarisoba SeiZleba iyos Seuqcevadi da Seqcevadi. 

Seqcevadi tipis ukmarisobas vxvdebiT mZime formis enteritebis, 

gansakuTrebiT celiakia-sprus, kuWisa da Tormetgoja nawlavis 

wylulebis, wvrili nawlavis vrceli rezeqciebis, amiloidozis, 

sklerodermiis da limfomebis dros (n. xaindrava).

gansakuTrebuli yuradRebis Rirsia sokos Saqris autanlo-

ba. cnobilia, rom bevri adamiani ver itans sokos. ewyeba muclis 

Seberiloba, yuryuri, faRaraTi. es suraTi Cveulebriv ganix-

ileba rogorc sokoTi moSxamvis Sedegi. rac ar aris swori. 

sokos autanlobis mizezi misi Saqris _ disaqarid trehalozis 

damSleli fermentis -trehalazas aqtiurobis daqveiTebaa wvri-

li nawlavis lorwovanSi.

 SeZenili disaqaridazuli ukmarisoba SesaZlebelia redu-

cirebuli iyos zogierTi antibiotikiT da eubiotikebiT. sxva-

dasxva saxis eubiotikis miRebis Semdeg laqtozis, saqarozis da 

trihalozis mimarT tolerantoba izrdeba da Sesabamisad, izr-

deba am disaqaridazebis aqtivoba wvrili nawlavis lorwovanSi. 

Tu eubiotikebis miRebis Semdeg disaqaridazuli aqtivoba ar 

gaizarda, es maCvenebelia imisa, rom adgili aqvs an genetiku-

rad gapirobebul disaqaridazul ukmarisobas (romlis drosac 

wvrili nawlavis lorwovani intaqturia), an is gapirobebulia 

Rrma anTebiTi da distrofiuli cvlilebebiT wvril nawlavSi.  
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III.16.3. malabsorbciis sindromebi

malabsorbciis sindromebs yofen or did jgufad: 1) wvrili 

nawlavis enterocitebis dazianebiT gamowveuli malabsorbciis 

sindromebi da 2) Sewovil sakveb nivTierebaTa transportirebis 

darRveviT gamowveuli malabsorbciis sindromebi (b. raWveliS-

vili, x. paWkoria, 1987).

malabsorbciis sindromi gulisxmobs gadamuSavebuli sakve-

bi masebis Sewovis darRvevis Sedegad ganviTarebul simptomo-

kompleqss. is SeiZleba gamovlindes universaluri an seleqci-

uri malabsorbciis saxiT.

seleqciuri malabsorbciis sindroms ganekuTvneba  glukozis 

da galaqtozis, aminomJava triftofanisa da cxomovani mJavebis 

malabsorbcia; aseve, abetalipoproteinemia. 

III. 16.3.1. enterocituri malabsorbcia 

enterocituri malabsorbcia warmoadgens wvrili nawlavis 

dazianebis Sedegad ganviTarebul Sewovis daqveiTebas. ganarCev-

en anTebiT, distrofiul, genetikur, simsivnur, kolagenezur 

da sxva saxis dazianebas. malabsorbciis yvelaze gaxSirebuli 

mizezia qronikuli enteriti. 

qroniuli enteritis dros SeiniSneba diarea, wonaSi 

progresuli dakleba srulfasovani kvebis fonze, Sromis 

unaris daqveiTeba, moTenTiloba, paresteziebi, kidurebis 

tkivili, qaTmis sibrmave, kanis aqercvla, anemia, amenorea, 

impotencia da sxva. obieqturi monacemebidan sayuradReboa 

kanqveSa cximovani qsovilis da kunTebis susti ganviTareba, 

kanis muqi pigmentacia, glositis, stomatitisa da kariesis 

movlenebi, Tmebis cvena, Tmebis advilad mtvrevadoba da 

bzinvarebis dakargva, muclis Seberiloba. palpaciiT muceli 

rbilia. aRsaniSnavia polifekalia (ganavali uxvia, myralia, 

wyliania, qafiania, SeimCneva cximis wveTebi), calkeul 

SemTxvevaSi _ ganavlis raodenoba dRe-RameSi 1000 grams aRwevs 
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(normaSi 200 gramamdea). Sesabamisad, Semcirebulia Sardis 

gamoyofa. SeiniSneba aminomJavebis malabsorbcia. sisxlSi 

daqveiTebulia cilis done (hipoalbuminemiis xarjze). zogjer 

adgili aqvs qolesterinis koncentraciis daqveiTebasac, 

magram, umetes SemTxvevaSi, nawlavis kedelSi qolesterinis 

sinTezis gaZlierebis gamo, misi raodenoba SesaZlebelia arc 

ki iyos normisgan gansxvavebuli. daqveiTebulia vitaminebis, 

eleqtrolitebis, mikroelementebis, gansakuTrebiT: kalciumis, 

kaliumis, cinkis, kobaltis koncentracia. wvrili nawlavis 

sanaTuri gafarToebulia, naoWebi sadaa, motorika aCqarebulia 

(mZime SemTxvevaSi _ modunebuli); wvrili nawlavis SigTavsSi 

vlindeba baqteriebis siWarbe. 

qronikuli enteritis diferenciul diagnostikaSi 

gadamwyveti mniSvneloba aqvs rezorbciul testebs. yvelaze 

saimedo absorbciuli testia d+qsilozas testi (x. paWkoria, 

1987). magram steatoreas SemTxvevaSi es testi saSualebas 

ar iZleva dadgindes Tu ra aris misi mizezi: pankreasuli 

lipazas ukmarisoba, koniugirebuli naRvlis mJavebis deficiti 

Tu enterocituli malabsorbcia. pankreatogenuri da 

biliarogenuri steatoreas dros, gansxvavebiT enterogenuli 

steatoreasagan, d+qsilozas Sewova normaluria. intestinaluri 

steatoreas dros d+qsilozas Sewova daqveiTebulia. qronikuli 

enteritis dros steatoreas zusti mizezis dasadgenad 

mizanSewonilia radioizotopuri meTodis gamoyeneba. Tu 

radioaqtiuri oleinis mJavas micemis Semdeg ganavalSi 

didi raodenobiT gamoCnda radioaqtiuri cximebi, es imis 

maCvenebelia, rom steatoreas mizezi ara monelebis, aramed 

Sewovis daqveiTebaa.

radioaqtiuri trioleinis micemis Semdeg ganavalSi 

cximebis didi raodenobiT gamoyofa pankreasuli steatoreis 

maCvenebelia.

qronikuli enteritisTvis damaxasiaTebelia aseve, disaqa-

ridazuli ukmarisoba da anemia. es ukanaskneli SeiZleba iyos 

hipoqromuli an Sereuli. hipoqromul anemias ganapirobebs 
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rkinis Sewovis daqveiTeba wvril nawlavSi. xolo, Tu enteriti 

vrceldeba TeZos nawlavis distalur monakveTze, sadac xdeba 

vitamin B
12
-is Sewova, SesaZlebelia ganviTardes hiperqromuli 

anemia. klinikur praqtikaSi xSiria hipo- da hiperqromuli ane-

miis Serwyma.

enterocituli malabsorbcia gvxvdeba aseve, daavadeba  

spru-s dros (spru _ holandiurad niSnavs sapnis qafs). am dros 

ganavali qafiania, myrali suni aqvs, uferulia da nacrisferi. 

ganavalSi didi raodenobiT cximebis arsebobis gamo aqa-iq 

SeiniSneba mbrwyinavi wertilebi. tropikuli spru saqarTvelo-

Si pirvelad aRwera Salva miqelaZem 1924 wels. mas gamovlenili 

aqvs 90-mde SemTxveva.

klinikuri mimdinareobis mixedviT spru orgvaria: tropi-

kuli da aratropikuli.

tropikuli spru infeqciuri genezisisaa. upiratesad ganvi-

Tarebad qveynebSia gavrcelebuli. is socialurad saSiSi daa-

vadebaa, gvxvdeba bavSvebSi da xasiaTdeba mZime diareaTi, maldi-

gestiiT, malabsorbciiT da malnutriciiT. bavSvebs aReniSnebaT 

zrdaSi CamorCena, kaxeqsia, kidurebis SeSupeba, asciti, anemia 

da sxva. aRiniSneba qsilozis, cximebis, aminomJavebis, B
12
 vi-

taminis, foliumis mJavas Sewovis daqveiTeba, wvrili nawlavis 

lorwovanis xaoebis dadableba, kriptebis CaRrmaveba, sakuTari 

firfitis infiltracia anTebiTi ujredebiT. 

tropikuli sprusgan gansxvavebiT, aratropikul _ igive 

evropul, igive _ „celiakia-spru“-s SemTxvevaSi malabsorbci-

is mizezi mikrobebi ar aris, amitom eubiotikebiT mkurnalo-

ba (gansxvavebiT tropikuli sprusgan) veraviTar samkurnalo 

efeqts ver avlens. celiakia _ spru gansakuTrebiT holandi-

aSia gavrcelebuli da misi mizezia xorblis cilis gliadinis 

fraqciis _ gluteinis toqsikuri zemoqmedeba nawlavis en-

terocitebze. holandielma mecnierma van de-kamerma daadgina 

(1955), rom mosaxleobis garkveul jgufs genetikurad aReniS-

neba gluteinis damSleli fermentis _ dipeptidazas ukmariso-

ba. dauSleli gluteini enterocitebSi ar Seiwoveba da masze 
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toqsikur zemoqmedebas axdens, rac celiakia-sprus mZime klini-

kuri suraTiT mJRavndeba. wvrili nawlavis mikromorfologi-

uri SeswavliT Cans, rom am dros nawlavis lorwovanis kripte-

bi CaRrmavebulia, xaoebi ki gabrtyelebuli _ maTi sigrZe 

da sigane erTmaneTs utoldeba. am dros sakmarisia dietidan 

amoRebuliqnes puri da xorblis sxva nawarmi, rom wydeba diar-

ea, xaoebi maRldeba, kriptebi ki _ dabldeba. puris an xorblis 

nawarmis kvlav miRebis SemTxvevaSi paTologiuri suraTi kvlav 

meordeba.

enterocituli malabsorbcia xSirad viTardeba kronis daa-

vadebis dros. kronis daavadebis dros SesaZlebelia daziandes 

saWmlis momnelebeli traqtis praqtikulad yoveli monakveTi 

piris Rrudan yiTa nawlavamde. kronis daavadebis klasikur 

formas warmoadgens terminaluri ileiti. misi ZiriTadi niSania 

TeZos nawlavis distalur nawilSi naRvlis mJavebis da vitamis 

B
12
-is Sewovis daqveiTeba. gamoxatulia Zlier wyliani diarea 

da hiperqromuli anemia. am dros steatorea didxans ar vlin-

deba, radgan RviZli didi xnis ganmavlobaSi kompensatorulad 

aZlierebs naRvlis mJavebis sinTezs. Tu wvrili nawlavis pro-

qsimaluri nawili ar aris dazianebuli, SesaZlebelia cilebis, 

cximebis da naxSirwylebis moneleba da Sewova arc iyos dar-

Rveuli.

kronis daavadebisaTvis damaxasiaTebelia intestinuri 

niSnebi: diarea, tkivili muclis areSi gansakuTrebiT 

ileocekalur midamoSi), perianaluri garTulebebi (fistulebi, 

fisurebi), nawlavTaSorisi xvrelebi, wonaSi dakleba, 

araiSviaTad nawlavebidan sisxldena, gauvaloba, perforacia 

da sxva; aseve eqstraintestinuri niSnebi: poliartriti, 

spondilarTrozi, dermatiti, iriti, hepatiti, amiloidozi 

da sxva; laboratoriuli analiziT: aCqarebuli eds-i, zomieri 

leikocitozi, hiperqromuli tipis anemia (hipoqromuli anemia 

SeiniSneba paTologiis wvrili nawlavis proqsimalur monakveTSi 

lokalizaciis dros), SardSi _ hiperoqsaluria, sisxlis 

SratSi _ hipoproteinemia, hipoqolesterinemia da vitaminebis 
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dabali koncentracia; histo-morfologiuri suraTi: nawlavis 

lorwovanis SeSupeba, aseve, granulomebis da mikronapralebis 

arseboba kronis daavadebis utyuari mikromorfologiuri 

niSania ( T. dekanosiZe, o.xarZeiSvili, i. TavzaraSvili, m. CxaiZe). 

kronis daavadeba, Tavis gamovlinebis mravalferovnebidan 

gamomdinare, SeiZleba SegveSalos simsivneebTan. movitanT amo

narids dakvirvebidan:

 `Tbilisis centraluri klinikuri respublikuri saavadmyofos 

gastroenterologiur ganyofilebaSi onkologiuri centridan 

gadmoiyvanes avadmyofi 39 wlis n.S. 1988 wlis 2 seqtembers. avadmyofma 

erTi wlis ganmavlobaSi daiklo 50 kilo. iwva Tbilisis rkinigzis 

klinikur saavadmyofiSi, moskovis gastroenterologiur institutSi, 

sadac daudgines nawlavTa mravlobiTi limfomis diagnozi. Cvens 

ganyofilebaSi Semosvlisas yuradReba miipyro diaream, kaxeqsiam da 

uSaqro diabetma (10-14 litramde Sardi dRe-RameSi, xv.wona 1000-

1005-mde). rentgenografiiT gamovlinda TeZos nawlavis terminaluri 

monakveTis Seviwroeba, romelic axasiaTebs kronis daavadebas, magram 

kronis daavadebebis arsebobas ewinaaRmdegeboda uSaqro diabeti da 

kaxeqsia. sabolood, eWvi mivitaneT histocitoz X-ze (eozinofilur 

granulomaze). gakeTda operacia. brma nawlavidan 20 sm-is moSorebiT 

wvril nawlavSi aRmoCnda didi simsivne, romelic mTlianad axSobda 

sanaTurs. amokveTili simsivnis histomorfologiuri SeswavliT 

aRmoCnda eozinofiluri granuloma avTvisebiani metaplaziiT. 

aRsaniSnavia, rom simsivnis amokveTis Semdeg uSaqro diabetis movlenebi 

mkveTrad Semcirda adiuretinis miRebis gareSe... aRwerili SemTxvevis 

Tavisebureba imaSi mdgomareobs, rom uSaqro diabeti da kaxeqsia 

ganviTarda iSviaTi lokalizaciis eozinofiluri granulomis dros 

da polidifsia, poliuria mkveTrad Semcirda simsivnis mocilebis 

Semdeg”. 

literaturaSi am SemTxvevamde ar yofila aRwerili TeZos 

nawlavis eozinofiluri granulomis SemTxveva, asocirebuli uS-

aqro diabetTan da kaxeqsiasTan (l. aruini, 1989). 

enterocituli malabsorbcia SeiZleba ganviTardes aseve, 

nawlavis amiloidozis, sklerodermiis, simsivneebis, gansa-
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kuTrebiT ki- nawlavis limfomebis dros; eozinofiluri, radi-

aciuli da parazituli enteritebis dros; hipogamaglobulin-

emiis, mastocitozis, da herpesuli dermatitebis dros. 

malabsorbciis sindromi SeiniSneba imunodeficitis dro-

sac. gansakuTrebiT did interess iwvevs malabsorbcia imuno-

globulin A da M Tandayolili an SeZenili deficitis dros. 

aseTi avadmyofisTvis A da M imunoglobulinebis Semcveli 

preparatebis micemiT malabsorbciis movlenebi mniSvnelovnad 

reducirdeba an saerTod qreba. 

III.16.3.2. transportirebis darRveviT 

gamowveuli malabsorbciis sindromebi

Sewovil sakveb nivTierebaTa transportirebis darRveviT 

gamowveuli malabsorbciis sindromebi gvxvdeba: uiplis daa-

vadebis, limfangieqtaziebis, retroperitoniuli simsivneebis 

dros. 

uiplis daavadeba xasiaTdeba artralgiiT, abdominalgiiT, 

diareaTi, malabsorbciiT da wonaSi progresuli daklebiT; kanis 

muqi pigmentaciiT, periferiuli limfuri kvanZebis gadidebiT, 

qveda kidurebis SeSupebiT, plevritiT, perikarditiT da sxva. 

SeiniSneba cximebis, qsilozas, rkinisa da kalciumis Sewovis 

daqveiTeba. bioptatSi naxuloben makrofagebis Semcvel cito-

plazmur granulebs. epiTelur ujredebSi uxvad aris warmod-

genili TiTistariseburi sxeulebi zomiT 0,3-2,5 milimikroni. 

aris mosazreba, rom es sxeulebi mikrobebs warmoadgens. anti-

biotikebis zemoqmedebis Sedegad es TiTistariseburi warmon-

aqmnebi qreba da avadmyofis mdgomareoba mkveTrad umjobesdeba 

(aRsaniSnavia, rom 1992 wels aRmoCeniliqna uiplis daavadebis 

gamomwvevi mikrobi, romelic aqtinomicetebs miekuTvneba _ Tro-
pherema Whiple). 

nawlavis limfangieqtazia xSirad malabsorbciis sindrom-

Tan aris asocirebuli. am dros aRiniSneba, ZiriTadad, sakveb 
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nivTierebaTa malabsorbcia, qvemo kidurebis SeSupeba, zogjer 

asciti, hidroToraqsi, hipoproteinemia.

normalur organizmSi, gulmkerdis limfur sadinarebSi 

nawlavebidan yoveldRiurad 1,5 litri limfa gadadis. es 

ukanaskneli 70 gram cximsa da 50 gram albumins Seicavs. 

limfangeqtaziis SemTxvevaSi, limfis normaluri transporti 

Seferxebulia, ris gamoc is nawlavis sanaTurSi, peritoneumis 

an plevris RruSi iRvreba. es iwvevs diareas TeTri, 

rZisferi ganavliT. fekaluri masa didi raodenobiT Seicavs 

limfas. muclis RruSi aRiniSneba qilozuri siTxe, sisxlSi 

daqveiTebulia imunoglobulinebis yvela klasis, rkinis, 

vitamin B
12
-is, kalciumis, qolesterinis raodenoba da sxva. 

limfuri kvanZebi ar aris gadidebuli, igi aplaziuria.

aRsaniSnavia, rom limfangieqtazia genetikurad Tandayo-

lili daavadebaa da upiratesad bavSvebSi da yrmobis asakSi 

vlindeba. analogiuri gamovlinebebiT xasiaTdeba SeZenili lim-

fangieqtaziebic, romlebic retroperitonuli simsivneebisaT-

vis aris damaxasiaTebeli. 

transportis defeqtiT gapirobebuli malabsorbciis 

sindromebi SeiZleba Segvxvdes gul-sisxlZarRvTa sistemis 

Semdegi daavadebebis: SexorcebiTi perikarditebis, gulis 

Tandayolili mankebis, sxvadasxva genezis vaskulitebis da 

iSemiuri (aTerosklerozuli) kolitebis dros.

iSemiur kolitebs axasiaTebs tkivili muclis areSi (gan-

sakuTrebiT, sakvebis miRebis Semdeg), muclis Seberiloba, 

yuryuri, ris gamo cximebis moneleba kidev ufro irRveva 

da viTardeba steatorea Tanxlebuli diareaTi. sxva genezis 

enteritebisgan da kolitebisgan gansxvavebiT, am SemTxveva-

Si wvrili da msxvili nawlavis lorwovani intaqturia. aor-

tografia iSemiuri enteritisTvis da kolitisTvis damaxasiaT-

ebel cvlilebebs avlens mezenteralur sisxlZarRvebSi.
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III.16.4. malasimilaciis Sereuli formebi

 malasimilaciis SemTxvevaSi zogjer rTulia imis dadgena 

Tu upiratesad romeli procesi udevs safuZvlad mis 

ganviTarebas, maldigestia Tu malabsorbcia. aseTi SemTxvevebi 

xSiria postgastrorezeqciuli, diabeturi, sxva endokrinuli 

da metaboluri malasimilaciis dros. 

postgastrorezeqciuli malasimilaciis dros sakvebis ga-

dasvla wvril nawlavSi metad aCqarebulia, kuWi ver aswrebs 

mis monelebas momnelebeli wvenebis simcirisa da sakvebis mcire 

xniT dayovnebis gamo. mounelebeli sakvebi pirdapir gadadis 

wvril nawlavSi, sadac aseve ver xerxdeba sakmao raodeno-

biT pankreasis fermentebis da naRvlis gadasvla. yovelive es 

monelebis process sagrZnoblad arRvevs. rezeqciis Sedegad 

motorikis darRveva xels uwyobs baqteriebis Warb gamravlebas 

wvrili nawlavis sanaTurSi, rac naRvlis mJavebis dekoniuga-

cias ganapirobebs. viTardeba koniugirebuli naRvlis mJavebis 

deficiti. dekoniugirebuli naRvlis mJavebi, nawlavis sana-

TurSi da kedelze gamravlebuli mikrobebi iwvevs enteroc-

itebis dazianebas da disaqaridazuli fermentebis inaqtivacias. 

rZisa da rZis produqtebis miReba rezecirebul avadmyofebSi 

iwvevs muclis tkivils, Seberilobas, yuryurs da diareas. kuWis 

rezeqciis Semdeg araiSviaTad SeiniSneba rkinadeficituri ane-

mia, osteomalacia, qaTmis sibrmave, periferiuli neiropaTiebi, 

glositi, stomatiti, dermatiti da sxva. amdenad, postgast-

rorezeqciuli malasimilaciis dros adgili aqvs sxvadasxva 

faqtoris zegavlenas monelebisa da Sewovis procesebze. aseve 

mravali faqtoriT aris gamowveuli malasimilaciis sindromi 

Saqriani diabetis dros.

Saqriani diabetis dros zogjer vxvdebiT pankreasis 

garegansekreciul ukmarisobas, ris gamoc qveiTdeba cximebis 

normaluri gadamuSaveba. wvrili nawlavis motorikis Seferxebis 

gamo mravldeba baqteriebi, rac iwvevs naRvlis mJavebis 

dekoniugacias, enterocitebis dazianebas da disaqaridazuli 
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fermentebis inaqtivacias. yovelive es gadamuSavebisa da  

Sewovis daqveiTebis mizezi xdeba. 

sxva endokrinuli daavadebebidan malasimilaciis sindro-

mi gvxvdeba hipoparaTireozis, Tireotoqsikozis da adisonis 

daavadebebis dros, magram maTi zusti meqanizmebi dReisaTvis 

cnobili ar aris.

III.16. 5. iatrogenuli malasimilaciis 
sindromi 

iatrogenuli malasimilacia aris eqimis daniSnulebis 

Semdeg ganviTarebuli malasimilacia (iathros - berZn. eqimi). 

iatrogenuli malasimilaciis sindromi SeiZleba iyos ori 

saxis: qirurgiuli da medikamenturi.

wvrili nawlavis rezeqciis (amokveTis) Sedegad sakmaod xSi-

rad viTardeba sxvadasxva saxis malasimilacia. Tu rezecire-

bulia TeZos nawlavis distaluri monakveTi, magaliTad kronis 

daavadebis an wvrili nawlavis simsivnis dros, maSin klinikur 

suraTSi wamyvani xdeba hiperqromuli anemia, diarea steato-

reas gareSe. wvrili nawlavis proqsimaluri nawilis vrceli 

rezeqciis SemTxvevaSi (Tu rezecirebulia nawlavis 60-75%-ze 

meti) viTardeba mZime malabsorbcia, diareaTi, steatoreiT, 

wonaSi daklebiT, hipoqromuli anemiiT da sxva. 

malasimilaciis sindromi SeiZleba ganviTardes aseve mlivi-

TeZos nawlavis SerTulis dadebis SemTxvevaSi (am operacias gan-

sakuTrebiT sazRvargareTis klinikebSi mimarTaven simsuqnis 

samkurnalod). operaciis Sedegad wvrili nawlavis TiTqmis 80-

90% iTiSeba, rac Semwovi zedapiris mkveTr Semcirebas iwvevs. 

viTardeba xelovnuri malabsorbcia. am operacias seriozuli 

garTulebebi sdevs Tan. wvrili nawlavis SigTavsis stazis gamo, 

xelsayreli pirobebi iqmneba baqteriebis Warbi zrdisaTvis, 

rac naRvlis mJavebis dekoniugacias, disaqaridazuli fermen-

tebis inaqtivacias da enterocitebis dazianebas iwvevs. am yve-
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lafers Tan sdevs mZime malabsorbcia wonaSi mkveTri daklebiT. 

aRwerilia SemTxveva, rodesac 200 kg wonis pacients operaciis 

Semdgom ganuviTarda mZime malasimilacia da misi wona 60 ki-

lomde Camovida. amas Tan daerTo metad seriozuli garTule-

bebi: naRvlis da Tirkmlis kenWebi, RviZlis parenqimis mZime da-

zianeba. avadmyofi daiRupa RviZl-Tirkmlis ukmarisobis gamo. 

iatrogenuli medikamenturi malabsorbciis sindromebidan 

yvelaze xSirad malabsorbcias iwvevs qolestiramini, romelsac 

xSirad iyeneben rogorc naRvlis mJavebis SemboWvel saSualebas 

sxvadasxva saxis qolestazebis, wvrili nawlavis distaluri 

monakveTis rezeqciis da diareas dros. Tu qolestiramini 

avadmyofs xangrZlivad da did dozebSi eZleva, maSin mas 

SeuZlia imdenad SeboWos koniugirebuli naRvlis mJavebi, 

rom dairRves fiziologiuri entero-hepaturi cirkulacia 

da koniugirebuli naRvlis mJavis koncentracia kritikul 

doneze dabla daeces, rac sabolood cximebis monelebisa da 

Sewovis darRvevas iwvevs. aseT dros viTardeba steatorea, 

cximSi xsnadi vitaminebis hipovitaminozi, hipoproTrombinemia, 

hipokalcemia da sxva. qolestiraminis moxsnis Semdeg darRvevebi 

qreba. malabsorbciis gamowveva SeuZlia aseve safaRaraTo 

saSualebebis xSir da ukontrolo gamoyenebas. aRsaniSnavia, 

rom medikamenturi malabsorbciis dros sakmarisia ama Tu im 

preparatis moxsna, rom malasimilaciis simptomebi mcirdeba 

an sruliad qreba. farTo speqtris antibiotikebi, anTebis 

sawinaaRmdego arasteroiduli preparatebi araiSviaTad iwvevs 

malabsorbciis sindromebs.

III.16. 6. voluntaruli malasimilaciis sindromi 

voluntaruli (TviTneburi) malasimilaciis yvelaze xSi-
ri mizezia loToba. alkoholi, azianebs ra pankreass, RviZls 
da enterocitebs, iwvevs sakvebis monelebisa da Sewovis erT-
droul daqveiTebas. loTebi umetes SemTxvevaSi gamxdrebi 
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arian. am dros vitaminebis, cximebis da naxSirwylebis Sewova 
daqveiTebulia. wvrili nawlavis biofsia sakmaod xSirad atro-
fiul-distrofiul enteritebze miuTiTebs. loTebis 60%-s ga-
moxatuli aqvs ama Tu im xarisxis malasimilaciis sindromi.

malasimilaciis sindromi SeiZleba ganuviTardes im subieqtebs, 
romlebic TviTneburad SimSiloben wonaSi daklebis mizniT. SimS-
ilis Sedegad ziandeba enterocitebi, hepatocitebi da pankreasis 
ujredebi. es ki saboloo jamSi ganapirobebs rogorc monelebis 
darRvevas, ise Sewovis mniSvnelovan daqveiTebas.

III.16.7. maldigestiiT  da malabsorbciiT mimdinare 
iSviaT daavadebaTa (mukoviscidozisa da kronis 

daavadebis) uCveulo formebi
 

maldigestiiT (saWmlis gadamuSavebis darRveviT) mimdinare 

iSviaT daavadebaTa Soris gansakuTrebiT sayuradReboa mukov-

iscidozi anu pankreasis kistozuri fibrozi. 

mukoviscidozi Tandayolili mZime genetikuri daavade-

baa, romelic STamomavlobiT gadaecema autosomur-recesiuli 

wesiT. misTvis damaxasiaTebelia zedmetad webovani lorwos 

sekrecia, Secvlili fizikur-qimiuri TvisebebiT, rac lorwos 

gamomtani sadinarebis dacobas iwvevs. mukoviscidozisTvis da-

maxasiaTebelia natriumisa da qloridebis koncentraciis mo-

mateba oflSi da frCxilebSi. yvelaze metad ziandeba filtvebi, 

nawlavi da pankreasi, viTardeba fibrozi, wvrili gamomtani sa-

dinarebis gafarToeba, kistozi. filtvebSi viTardeba pnevmonie-

bi, obstruqciuli bronqitebi, bronqoeqtaziebi. gansakuTrebiT 

mZimed mimdinareobs asTmuri sindromi. 

1989 wels amerikisa da kanadis mecnierebma aRmoaCines am 

daavadebis gamomwvevi  me-7 geni mutaciiT. me-7 geni ganagebs 

lorwos sekrecias. Tu es geni mutacias ganicdis, adamiani sqe-

li, zedmetad webovani lorwoTi ibadeba. mosaxleobis 7-10%-s 

es geni moSlili aqvs da am daavadebis matarebeli geniT cocx-
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lobs. aSS-sa da dasavleTis qveynebSi maT pasportSi uweren, 

rom aqvT mukoviscidozis matarebeli geni. aseTi adamiani ar 

unda daqorwindes am genis matarebel adamianze, radgan maTi 

Svili didi albaTobiT kistozuri fibroziT (mukoviscidoziT) 

daavadebuli daibadeba. ukanaskneli monacemebiT, msoflioSi 

yoveli me-2000 bavSvi mukoviscidoziT ibadeba. 2010 wlis mo-

nacemebiT, saqarTveloSi yovelwliurad ibadeba 80_90 aTasam-

de bavSvi. am monacemis 2000 -ze gayofis Sedegad savaraudoa, 

rom saqarTveloSi yovelwliurad  daaxloebiT 40_45 axalSo-

bili Tandayolili mukoviscidoziT ibadeba. 

kistozuri fibrozi pirvelad aRwera Sveicarielma pedi-

atrma gvido fankonim, 1935 wels. 1938 wels amerikelma pediatr-

ma doroTi andersenma mas mukoviscidozi uwoda. saqarTveloSi 

mukoviscidozi bavSvTa asakSi pirvelad aRwera cnobilma pedi-

atrma prof. soso kvaWaZem da misma mowafeebma n. badriaSvil-

ma, T. marinaSvilma, m. Jvaniam, y. faRavam, n. uberma da sxvebma. 

amJamad, q. TbilisSi Seqmnilia mukoviscidozis respublikuri 

centri, sadac, 2010 wlis monacemebiT, gamovlenilia mukovis-

cidoziT daavadebuli 100-mde bavSvi (T. Tofuria).

winaT mukovisvidoziT daavadebuli bavSvebi adreul asakSi 

kvdebodnen. Tu romelime maTgani 20 wlamde icocxlebda, sa-

medicino TvalsazrisiT es didi miRweva iyo. 1968 wlamde msof-

lioSi mukoviscidozis diagnoziT daavadebulTa sul 2000-mde 

SemTxveva iyo gamovlenili da maT Soris yvelaze xnieris asaki 

ar aRemateboda 44 wels. 1988 wels, q. Tbilisis n. yifSiZis sax. re-

spublikur saavadmyofoSi, 50 wlis pacients _ qalbaton liziko 

CxaiZes daudginda mukoviscidozos diagnozi. qalbatoni liza 74 

wlisaa da dResac cocxalia. is iTvleba msoflioSi yvelaze xnier 

pacientad mukoviscidozis diagnoziT. 

l. CxaiZis SemTxveva msoflio medikosTa gansakuTrebul 

yuradRebas imiT ipyrobs, rom: 1) mukoviscidozis diagnozi pir-

velad dadginda 50 wlis asakSi;  2) mis magaliTze naTlad Cans, 

Tu ra mravalferovani klinikuri gamovlineba SeiZleba hqondes 

am daavadebas (qalbaton l. CxaiZes, vidre mukoviscidozis diag-
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nozs dausvamdnen, gakeTebuli hqonda 13 operacia) da 3)  bolo 

_ me-14 unikaluri operaciis Semdeg, avadmyofi ukve 20 welia 

Tavs kargad grZnobs.

 mogvaqvs SemTxvevis aRwera:

`avadmyofi   CxaiZe  liziko, 50  wlis, Semovida akad. n. 

yifSiZis saxelobis respublikuri klinikuri saavadmyofos gas-

troenterologiur ganyofilebaSi 1988 wlis noemberSi, demp-

ing-sindromis da qronikuli pnevmoniis gamwvavebis diagnoziT. 

pacienti adreuli asakidan aris avad. xSirad hqonda diarea, 

filtvebis anTeba, bronquli asTma xSiri SetevebiT. cxviris 

polipebis gamo gaukeTda polipeqtomia, 17 wlis asakidan ga-

keTebuli aqvs 13 operacia: kuWis rezeqcia da rerezeqcia pep-

tikuri wylulis gamo, qolecisteqtomia, nawlavis rezeqciebi 

gauvalobis gamo da sxva. ganavlis gamokvleviT  aRiniSneboda 

polifekalia, steatorea, amilorea. pankreasis wvenSi fermen-

tebi: lipaza, amilaza, tripsini mkveTrad daqveiTebuli iyo 

(n. xaindrava, 1988). filtvebis mimoxilviTi rentgenografiiT 

marjvniv, qveda wilSi aRmoCnda sami bronqoeqtaziuri ubani, 

xolo bronqografiiT _ obstruqciuli cvlilebebi marjvena 

filtvze, maT Soris mwvervalze da erTeuli bronqoeqtaziebi 

marjvena filtvis qveda wilSi” (n. wuleiskiri, 1988). am niSnebis 

safuZvelze gaCnda eWvi mukoviscidozis Sereuli (pankreas-naw-

lav-filtvis) formis arsebobaze da mukoviscidozis testis 

gasakeTeblad avadmyofi gaigzavna hospitaluri pediatriis 

klinikaSi (prof. i.kvaWaZe). oflSi da frCxilebSi natriumis da 

qloris koncentracia normaze 2-3 - jer meti aRmoCnda. am niSne-

bis safuZvelze mukoviscidozis diagnozi dadasturda. 

1992 wlis oqtomberSi l. CxaiZes gaukeTda urTulesi, 

misTvis rigiT me-14 operacia, saZile arteriaze, amoekveTa si-

no-karotiduli glomusi (s. xundaZe, g. arabiZe), ris Sedegadac 

mdgomareoba mkveTrad gaumjobesda. pirvelive dResve Seuwyda 

diarea, xveleba, bronquli asTmis Setevebi _ Tu manamde venaSi 

eufilinis 15-20 ampula ukeTdeboda dReSi, operaciis dRidan 

arc erTi nemsi aRar gaukeTebia. wels am operaciidan 20 weli 
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Sesrulda da qalbatoni liziko CxaiZe Tavs kargad grZnobs, 

ar awuxebs arc asTma da arc diarea. 2002 wlis 6 oqtombers, 

saerTaSoriso konferenciaze, liziko CxaiZes gadaeca serti-

fikati, rogorc adamians, romelmac daamarcxa mukoviscidozi 

(sur. 1). 

ukanaskneli monacemebiT, msoflioSi gamovlenilia kisto-

zuri fibrozis (mukoviscidozis) milionnaxevarze meti SemTx-

veva da aqedan mozrdil (20 welze xnier) avadmyofTa ricxvma 

gadaaWarba bavSvTa asakis pacientTa raodenobas. saqarTvelo-

Si mozrdilTa mukoviscidozis 40-mde SemTxvevaa gamovlenili  

(x. paWkoria, 2011). 

aseve metad iSviaT daavadebad miaCnia dRemde praqtikos 

eqimTa umravlesobas kronis daavadeba, romlis diagnistireba 

(maTi azriT) mxolod operaciis (laparatomiis) drosaa SesaZle-

beli, roca mwvave apendicitis nacvlad naxuloben TeZos nawla-

vis terminaluri monakveTis nekrozs anu terminalur ileits. 

es rom mcdari Sexedulebaa, imiTac mtkicdeba, rom kronis daa-

vadebis dros anTebiTi cvlilebebi ar Semoifargleba mxolod 

terminaluri ileitiT, aramed is moicavs kuW-nawlavis nebismier 

monakveTs, piris Rrudan anusamde (k. iselbaxeri, 1980). aRwer-

ilia 100-mde garTuleba kronis daavadebis dros (j. kirsneri, 

1995). aRweril gamovlinebaTa gaTvaliswineba aadvilebs kronis 

daavadebis adreul gamovlenas, rac warmatebuli mkurnalobis 

sawindaria. movitanT ramdenime magaliTs kronis daavadebis 

Cveul da iSviaT formebze, romlebic gamovleniliqna qarTveli 

eqimebis _ x. paWkorias, s. qemokliZis, l. ZnelaZis, e. adamias mier 

1980-2010 wlebSi. 

kronis daavadebis Cveul gamovlinebas warmoadgens piris 

Rrus lorwovanis e.w. afTozuri wylulebi enaze, loyaze, tuCe-

bze, sasaze, perianalur midamoSi (sur. 2), SedarebiT naklebad 

_ perianaluri fistulebi (sur. 3). qarTvel klinicistTa (g. 

muxaSavria, x. paWkoria, l. ZnelaZe, T. SaSiaSvili, n. kekeliZe, 

t. cirekiZe, n. TurmaniZe, s. laliaSvili, 2006) praqtikaSi iyo 

SemTxvevebi perianaluri fistulebiT da  aftozuri dazianebiT, 
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romelTa samkurnalod qirurgiuli mkurnaloba sruliad uSe-

dego aRmoCnda da mxolod steroidebis (prednizolonis) da 

sulfasalazinis miRebis Semdeg gaumjobesda mdgomareoba. 

sxva SemTxvevaSi _ gamovleniliqna spontanuri entero-kutan-

euri (nawlav-kanis) forma xvrel-miliT (fistuliT); aRwerilia 

SemTxveva, roca kronis daavadeba SeniRbuli iyo gangrenozu-

li piodermitiT marjvena sazardulis midamoSi. mkurnaloba 

qirurgiuli meTodiT sruliad uefeqto aRmoCnda (g. gvasalia, 

n. TurmaniZe, v. qoriZe, s. laliaSvili, 1991). mxolod mas Sem-

deg, rac gamoirkva, rom avadmyofs (axalgazrda qals) awuxebda 

wlebis ganmavlobaSi, arTralgiebi, cxeleba, eWvi mitanili iyo 

kronis daavadebaze. mas Semdeg, rac rentgenografiiT dadgin-

da segmenturi enteriti, aRniSnuli diagnozi dadasturebu-

lad CaiTvala da mkurnaloba prednizolonis maRali dozebiT 

warmatebuli aRmoCnda (sur. 4).

gansakuTrebiT sainteresoa kronis daavadebis iSviaTi gar-

Tuleba _ zrdaSi (simaRleSi) CamorCena, mkveTrad gamoxatuli 

wonis deficiti da hipogonadizmi _ libidos ararseboba, romel-

ic aReniSneboda 18 wlis vaJs, simaRliT 149 sm da woniT 34 kg. igi 

sami wlis ganmavlobaSi imyofeboda qirurgebis meTvalyureobis 

qveS qronikuli apendikularuli infiltratis diagnoziT. prof  

s. qemokliZem saWirod  CaTvala apendikularuli infiltra-

tis gakveTa, razec avadmyofis dedam uari ganacxada. 4 dRis 

Semdeg, mas Semdeg, rac avadmyofs muclis marjvena qveda naxe

varSi, Wipis midamoSi   ganuviTarda kanis SewiTleba, romlis 

qveSac SeiniSneboda sakmaod mozrdili simsivnuri warmonaqm-

ni (sur.5, a), avadmyofma kvlav mimarTa qirurg s. qemokliZ-

es. gaCnda eWvi nawlav-kanqveSa Cirqovan xvrel-milze. gakeT-

da Cirqgrovis gakveTa, romlis drosac gadmoRvriliqna erT 

litramde Cirqi. daigegma da ramdenime Tvis Semdeg (2010 wlis 

ivnisSi) gakeTda TeZos nawlavis bolo monakveTis rezeqcia 

(amokveTa). nawlavi aRmoCnda Seviwroebuli da perforirebuli 

_ gaxvretili (sur. 5. b.) operaciidan or TveSi avadmyofis 

mdgomareoba sagrZnoblad gaumjobesda, wonaSi moimata 4 kg, 
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simaRleSi 5 sm (sur. 5. g). operaciidan ori wlis Semdeg (sur. 

5. d) misi simaRle gaxda 172 sm (anu gaizarda 23 sm-iT), xolo 

wona 56 kg (anu moimata 22 kg-iT), gaezarda sasqeso jirkvlebi. 

amJamad igi janmrTelobas ar uCivis, muSaobs fizikurad, aqvs 

jansaRi sqesobrivi ltolva.

entero-kutaneuri fistulis anu nawlav-kanis xvrel-milis 

ganviTarebis aseTi dinamika samedicino literaturaSi  manamde 

ar yofila aRwerili. aseve ar yofila naCvenebi TeZos nawlavis 

rezeqciis dramatuli gavlena simaRleSi da wonaSi momatebaze, 

agreTve hipogonadizmis gaqrobaze da libidos aRmocenebaze.

qarTveli eqimebma (x. paWkoria, n. TurmaniZe, s. laliaSvi-

li. d. qoriZe, l. ZnelaZe, 2004)  gamoavlines kronis daavadebis 

iSviaTi e.w. genitaliuri forma. 19 wlis gogonas (qalwuls) aR-

moaCnda gareTa sasqeso organoebis Cirqovani dazianeba (sur.6). 

gamoiricxa veneriuli daavadeba.  yuradReba gamaxvilda sax-

srebis tkivilze, temperaturis momatebaze, diareaze, piris 

RruSi arsebul aftozur wylulebze. daisva kronis daavadebis 

diagnozi, Cautarda prednizoloniT mkurnaloba, ramac Sedegi 

gamoiRo: gaqra gareTa sasqeso organos daCirqeba, siwiTle da 

tkivili. avadmyofi amJamad Tavs kargad grZnobs.

qarTveli eqimebis (x. paWkoria, l. ZnelaZe, e. adamia, J. uCa-

neiSvili, a. isakaZe, n. dixaminjia, l. yuraSvili, t. cirekiZe,  

T. SaSiaSvili, n. kekeliZe, n. basiSvili, 2005) mier aRweril-

ia kronis daavadebis SemTxvevebi, roca malabsorbciis sin-

dromebTan erTad avadmyofebs aReniSnebodaT garTulebebi: 

Cirqovani perikarditi (gulis perangis daCirqeba), wiTeli 

mglura (sur. 7), sklerodermia, Segrenis sindromi (piris, Tva-

lis simSrale), sanerwyve jirkvlebis gadideba (sur. 8) da sxva.

gamovleniliqna (m. kikviZe, x. paWkoria, 2012) kronis daa-

vadebis iSviaTi klinikuri niRabi e.w. melkerson-rozentalis 

sindromi: zeda tuCis, enis SeSupeba, enis daserva (sur. 9), ar-

Tralgiebi da sxva. aRsaniSnavia, rom melkerson-rozentalis 

sindromsac safuZvlad granulomatozuri anTeba udevs.  
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sur. 1.    

a)

b) liza (liziko) CxaiZe operaciamde da operaciis Semdeg.

avadmyofi liziko CxaiZe, amJamad 74 wlis, mukoviscidozis (kis-
tozuri fibrozis) diagnoziT. marcxniv _ 50 wlis asakSi (diagnozis 
dasmis periodi), marjvniv _ 54 wlis asakSi, mas Semdeg, rac ( 1992 wels) 
gaukeTda operacia karotiduli sinusis gorglis (glomusis) amokveTa 
(operatori s. xundaZe, g. arabiZe).
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g) l.CxaiZe da Sveicarieli 
pulmonologi erix rossi, rob-
ert heglinis klinikis gamge ci-
urixis universitetSi. suraTi 
gadaRebulia 1999 wels. 

d)

 l. CxaiZe da mukoviscidozis saerTaSoriso asociaciis vice-
prezidenti, ruseTis mukoviscidozis saxelmwifo komitetis Tavmj-
domare n. kapranovi.  suraTi gadaRebulia 2003 wels.  prof. n.kapranovis 
monacemebiT l. Cxaize aris yvelaze xnieri avadmyofi mukoviscidoziT 
daavadebulTa Soris.
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sur. 2.  a) aftozuri wylulebi rbil sasaze, tuCebze, enaze, 

da loyis lorwovanze kronis daavadebis dros (x.paWkoria,  

m. iverieli, m. vasaZe, m.gabaSvili, l. aruTinova, n. Sengelia, v. 

cincaZe, a. murmaniSvili; 1980-2010)

a)
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b) 

mravlobiTi aftozuri wylulebi da fistule-
bi ano-genitalur midamoSi kronis daavadebis dros 
mkurnalobamde da prednizoloniT mkurnalobis Sem-
deg. mravlobiTi fistulidan darCa erTi (F) (x.paWkoria,  
i. mamamTavriSvili, T. SaSiaSvili,  n. kekeliZe, g. gvasalia, n. 
TurmaniZe, s. laliaSvili, l. ZnelaZe, daTo qoriZe; 2003 w.)
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sur. 3. mravlobiTi perianaluri fistulebi kronis daa-

vadebis dros (gela muxaSavria, gia muxaSavria, x.paWkoria, 

l.ZnelaZe, 1989).  

sur.4. mravlobiTi fistulebi (gangrenozuli piodermiti) 

marjvena sazardulis midamoSi, kronis daavadebis dros, pred-

nizoloniT mkurnalobamde da mis Semdeg. 
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sur.5. 18 wlis vaJi zrdaSi CamorCeniT (simaRle 149 sm), 

mCate woniT (wona 34 kg), eriTemuli glositiT.

 

a) igive avadmyofi 4 dRis Semdeg. SesamCnevia Wipis qvemoT 

flegmonozuri gamodrekiloba, hipogonadizmi (saTesle jirkv-

lebis ganuviTarebloba). avadmyofs gaukeTda flegmonis gaxsna 

(prof. s. qemokliZe), gadmoiRvara 1,5 litri Cirqi. flegmona 

dakavSirebuli iyo TeZos nawlavTan. daigegma TeZos nawlavis 

rezeqcia.
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b) igive avadmyofis wvrili nawlavis terminaluri monakve-

Tis vrceli rezeqcia (2010 wlis 10 ivnisi). suraTze kargad Cans 

perforacia centrSi, TeTri cilindris saxiT, xvrelSi gayri

lia sawerkalami, medda n. endelaZe). 
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g) igive avadmyofi (liziko CxaiZesTan erTad) nawlavis 
rezeqciis operaciidan 1,5 Tvis Semdeg. moimata  wonaSi 4 kg, 
simaRleSi 5 sm 

d) igive avadmyofi (liziko CxaiZesTan erTad) nawlavis 
rezeqciis operaciidan ori wlis Semdeg. moimata wonaSi 22 kg, 
simaRleSi 23 sm (2012), aReniSneba sasqeso organoebis normal-
uri ganviTareba.
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sur.6. 19 wlis qalwulis genitaliis aftozuri wyluli da fis-
tula kronis daavadebis dros, mkurnalobamde da prednizoloniT 
mkurnalobis Semdeg.

sur 7. kronis daavadebis iSviaTi niRabi `wiTeli mgluras” saxiT. 
sinamdvileSi, eriTromatozuri piodermiti kronis daavadebis dros. 
mkurnalobamde da prednizoloniT mkurnalobis Semdeg.
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sur. 8. Segrenis sindromi. (sanerwyve jirkvlebis gadideba) kro-
nis daavadebis dros, mkurnalobamde da pednizoloniT mkurnalobis 
Semdeg (x. paWkoria,.n. basiSvili, t. cirekiZe, e. adamia, l. cincaZe, a, 
murmaniSvili 2004- 2009)

sur.9  melkerson-rozentalis sindromi kronis daavadebebis 
dros. aRiniSneba zeda tuCis anTebiTi SeSupeba (xeiliti) da enis 
wilakovani dawyluleba (m. kikviZe, x. paWkoria) 
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sur. 10. a) Rrma naprali nawlavSi kronis daavadebis dros
(T. dekanosiZe, T. axmeteli, x. paWkoria, l. ZnelaZe,1989)

 

b) Rrma napralebi nawlavis lorwqveSa garsSi da mravlobiTi 
granulomebi kronis daavadebis dros (T. dekanosiZe, n. lomiZe, i. 
TavzaraSvili, x. paWkoria, l. ZnelaZe.2004)
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g) giganturujredovani granulomebi nawlavis lorwqveSa garsSi 
kronis daavadebis dros ( (T. dekanosiZe, T. axmeteli, x. paWkoria, l. 
ZnelaZe, 1989).
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sakontrolo kiTxvebi

1)	 saWmlis monelebis ra da ra tipi viciT?
2)	 daaxasiaTeT kuW-nawlavis traqtis funqciebi
3)	 raSi mdgomareobs saWmlis moneleba piris RruSi?
4)	 ra da ra funqcias asrulebs nerwyvi?
5)	 razea damokidebuli nerwyvis fermentuli Sedgeniloba da 

raodenoba?
6)	 upiratesad romeli sakvebi nivTierebis qimiuri gadamuSave-

ba xdeba piris RruSi da ratom?
7)	 ra gavlenas axdens sakvebis Sedgeniloba nerwyvis gamoyo-

faze?
8)	 ra gansxvavebaa adamianisa da cxovelis nerwyvis pirobiTre-

fleqsur gamoyofas Soris?
9)	 ra ganapirobebs da ra uwyobs xels lukmis gadaadgilebas 

saylapavSi?
10)	 ra saxis gardaqmnas ganicdis sakvebi masebi kuWSi?
11)	 ra da ra saxis fermenti Sedis kuWis wvenis SedgnilobaSi?
12)	 grZeldeba Tu ara naxSirwylebis gardaqmna kuWSi? ratom?
13)	 upiratesad romeli sakvebi nivTierebis gardaqmna xdeba ku-

WSi da ratom?
14)	 ra ganapirobebs sakvebi masebis Serevas kuWis wvenTan?
15)	 kuWis wvenis sekreciis ra da ra faza viciT? daaxasiaTeT 

isini.
16)	 ra faqtorebi ganapirobebs kuWis wvenis sekreciis Sekave-

bas?
17)	 daaxasiaTeT kuWis sisxliT momarageba saWmlis monelebis 

dros.
18)	 ra rols asrulebs kuWis moZraobiTi aqtiuroba saWmlis 

monelebaSi?
19)	 daaxasiaTeT Tormetgoja nawlavis wveni. 
20)	 upiratesad romeli sakvebi nivTierebis gardaqmna xdeba 

Tormetgoja nawlavSi? ratom?
21)	 ra da ra saxis fermenti Sedis kuWqveSa jirkvlis wvenis 

SemadgenlobaSi?
22)	 garda fermentebisa, kidev ra saxis nivTierebebi Sedis ku-

WqveSa jirkvlis wvenis SemadgenlobaSi?
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23)	 pankreasis wvenis sekreciis ra da ra faza viciT?daaxasiaTeT 
isini.

24)	 daaxasiaTeT pankreasis wvenis sekreciis regulaciis humor-
uli faqtorebi.

25)	  ra gavlenas axdens sakvebis Sedgeniloba kuWqveSa jirkv-
lis wvenis sekreciaze?

26)	 ra rols asrulebs naRveli saWmlis monelebaSi?
27)	 rogoria naRvlis Sedgeniloba?
28)	 riT gansxvavdeba RviZlis naRveli naRvlis buStis naRvlis-

gan? 
29)	 riT gansxvavdeba naRveli saWmlis momnelebeli yvela sxva 

wvenisgan?
30)	 razea damokidebuli naRvlis gamoyofa?
31)	 ra ganapirobebs naRvlis moZraobas?
32)	 rogor xdeba naRvlis buStidan naRvlis gamoyofa?
33)	 CamoTvaleT naRvlis gamoyofis ZiriTadi stimulatorebi.
34)	 ra meqanizmebiT xdeba naRvlis warmoqmnisa da gamoyofis 

regulacia?
35)	 sakvebi masebis ra saxis gardaqmna xdeba wvril nawlavSi?
36)	 sad mimdinareobs sakvebi produqtebis gadamuSavebis Sua

leduri da damamTavrebeli stadiebi?
37)	 raSi mdgomareobs sakvebi masebis Sewovis arsi?
38)	  sad da rogor mimdinareobs Sewovis procesi? 
39)	 razea damokidebuli nawlavSi sakvebis Sewovis procesi?
40)	 ra saxiT Seiwoveba sakvebi nivTierebebi nawlavSi?
41)	 nawlavis epiTeliumSi nivTierebaTa transportis ra da ra 

saxe viciT?
42)	 ras uwodeben „gaadvilebul difuzias` da riT gansxvavdeba 

is Cveulebrivi difuziisgan?
43)	 ra meqanizmiT xdeba naxSirwylebis gadamuSaveba da mono-

saqaridebis Sewova ujredSi?
44)	 rogor xdeba cilebis gadamuSaveba da aminomJavebis Sewova 

nawlavebidan ujredSi?
45)	 rogor xdeba cximebis gadamuSaveba da maTi daSlis 

produqtebis Sewova ujredSi?
46)	 rogor xdeba vitaminebis, wylisa da mineraluri marilebis 

Sewova?
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47)	 ra da ra saxis moZraobas ganarCven wvril nawlavSi?
48)	 rogor regulirdeba wvrili nawlavis motorika?
49)	 ra rols asrulebs saWmlis monelebaSi msxvili nawlavi?
50)	 ra Tavisebureba axasiaTebs msxvili nawlavis motorul aq-

tiurobas?
51)	 ra meqanizmiT xdeba swori nawlavis SigTavsis gamoTavisu-

fleba?
52)	 rogor xdeba defekaciis aqtis regulacia?
53)	 Tavis tvinis romeli warmonaqmni Sedis kvebis centris 

SemadgenlobaSi?
54)	 daaxasiaTeT saWmlis monelebis procesis nervul regula-

ciaSi monawile supraspinaluri centrebis roli.
55)	 raSi mdgomareobs SimSilis SegrZnebis fiziologiuri meqa-

nizmi? 
56)	 raSi mdgomareobs simaZRris SegrZebis fiziologiuri meqa-

nizmi? 
57)	 raSi mdgomareobs madis SegrZnebis fiziologiuri meqaniz-

mi? 
58)	 raSi mdgomareobs wyurvilis SegrZnebis fiziologiuri 

meqanizmi?
59)	 ra mniSvneloba aqvs kuW-nawlavis normaluri funqcioni-

rebisaTvis laqtobacilas da safuarismagvar soko _ kandi-
das?

60)	 rogoria normaSi janmrTeli adamianis wvril nawlavSi 
baqteriebis raodenoba?

61)	 mikrofloris romeli warmomadgenlebi amoiTeseba janmrTe-
li adamianis 12-goja nawlavidan?

62)	 rogoria baqteriebis gavrcelebis dinamika wvrili nawlavis 
gaswvriv? axseniT, ratom?

63) ra tipis baqteriebi Warbobs msxvil nawlavSi?
64)	 anaerobuli baqteriebidan romeli baqteriebia yvelaze 

mravlad warmodgenili msxvil nawlavSi?
65)	 rogoria, normaSi, msxvil nawlavSi baqteriebis raodeno-

ba?  66)	 ra faqtorebi avlens gavlenas kuW-nawlavis mik-
rofloraze? daaxasiaTeT isini.

67)	 rogoria fiziologiur pirobebSi (normaSi) kuWisa da wvri-
li nawlavis SigTavsSi nawlavis Cxiris gavrceleba?
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68)	 daaxasiaTeT imunoglobulinebis roli kuW-nawlavis  flo-
ris regulaciaSi.

69)	 ra gavlenas axdens nawlavis mikroflora nivTierebaTa cv-
laze?

70) 	ra gavlenas axdens kuWis moqmedebaze kuWis disbaqteriozi?
71)	 ra gavlenas axdens wvrili nawlavis peristaltika mikro-

floraze?
72)	 ra pirobebSi viTardeba wvrili nawlavis disbaqteriozi?
73)	 ra gavlenas axdens sakveb nivTierebaTa Sewovaze baqteriebis 

raodenobis gadideba wvril nawlavSi?
74)	 ra gavlenas axdens saWmlis monelebaze msxvili nawlavis 

mikrofloris cvlileba msxvili nawlavis disbaqteriozis 
dros?

75)	 maldigestiis ra da ra faza viciT? daaxasiaTeT isini.
76)	 ra gavlenas axdens naRvlis mJavebis monelebaze wvrili naw-

lavis disbaqteriozi?
77)	 ra da ra tipis malabsorbcia viciT? daaxasiaTeT isini.
78)	 ra roli miuZRviT qarTvel mecnierebs kuW-nawlavis funq-

cionirebis SeswavlaSi?
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testebi TviTSefasebisTvis

qvemoT mocemuli winadadebebidan zogi marTalia, zogi mcdari.

 pasuxebi mocemulia momdevno gverdze

1.	 a) sekreciuli ujredis bazaluri da apikaluri membranis 
polarizacia erTnairia.

	 b) sekreciul ujredSi pirveladi sekretis sinTezi xdeba 
gluv endoplazmur badeze.

	 g) sekretis gadaadgilebas ujredis apikaluri nawilisaken 
iwvevs ujredis agzneba.

	 d) sanerwyve jirkvlebis sekreciuli ujredebis agzneba 
hiperpolarizaciiT mimdinareobs.

	 e) RviZlis sekreciuli ujredebisTvis damaxasiaTebelia 
wyvetili tipis sekrecia.

2. a) momnelebeli jirkvlebis pirveladi sekreti ar Seicavs 
fermentebs.

	 b) maRalmolekulur cilovan struqturebs xleCs dipeptid-
azebi.

	 g) cilebis hidrolizis Sualedur produqtebs xleCs poli-
peptidazebi.

	 d) nawlavis lorwovani garsis jirkvlebis sekreti Seicavs 
amilolizur fermentebs.

	 e) amilolizuri fermentebis aqtiurobisTvis optimums 
tute reaqcia warmoadgens. 

 
3. a) nerwyvisa da kuWqveSa jirkvlis wvenis PH - is optimumi 2,2 

Seadgens. 
 b) alfa-glukozidaza gamomuSavdeba kuWis sekreciuli ujre-

debis mier. 
		  g) kuWqveSa jirkvlis wvenis lipaza ver xleCs neitralur 

cximebs. 
		  d) cximebis hidrolizi iwyeba Tormetgoja nawlavSi. 
		  e) cilis pirveladi hidrolizi kuWSi iwyeba. 
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4. a) cilovani SenarTebis hidrolizi sruldeba wvril nawlavSi.
	 b) kuWis proteolizuri fermentebi aqtiurobs mxolod 

mJave areSi.
	 g) sakvebi masebis Sereva kuWis wvenTan peristaltikuri Se-

kumSvebis meSveobiT xdeba. 
	 d) pepsinogeni aqtiurdeba marilmJavas gavleniT.
	 e) marilmJava gamomuSavdeba kuWis Semomfeni ujredebis 

mier. 

5. a) `Sinagani faqtori” gamoiyofa kuWis Semomfeni ujredebis 
mier. 

	 b) marilmJavas sekreciaze gavlenas axdens Semomfeni ujre-
debis glukoziT momarageba.

	 g) kuWis wylulis dros adgili aqvs mJavianobis Semcirebas. 
	 d) kuWqveSa jirkvlis wveni ar Seicavs lipolizur fer-

mentebs.
	 e) bilirubinis reabsorbcia xdeba urobilinogenis saxiT.
 
6.	 a) bilirubini hemoglobinis daSlis produqtia.
	 b) naRvlis PH udris 3,7-6,8.
	 g) naRvlis warmoqmnis sami ZiriTadi procesia: aqiuri sekre-

cia, filtracia da difuzia.
	 d) naRveli aucilebelia wyalSixsnadi vitaminebis Sewovi-

saTvis.
	 e) naRveli aZlierebs kuWqveSa jirkvlis wvenis gamoyofas.

7.	 a) naRveli xels uSlis nawlavSi lpobis procesebis ganviTa-
rebas.

	 b) qolerezs astimulirebs simpaTikuri nervebi.
	 g) naRvlis gamoyofis ZiriTadi stimulatoria qolecisto-

kinini.
	 d) cximis mJavebi Seiwoveba naRvlis mJavebTan urTierTq-

medebis Semdeg.
	 e) xaoebis moZraoba regulirdeba lorwovanqveSa nervuli 

wnuliT.
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8.	 a) Sewovis procesi dakavSirebulia energetikul cvlasTan.
	 b) Sewovis ZiriTad adgils msxvili nawlavis proqsimaluri 

ubani warmoadgens.
	 g) monoSaqrebis Sewova wvrili nawlavis distalur nawilSi 

xdeba.
	 d) cilebi Seiwoveba msxvili nawlavis proqsimalur ubanSi.
	 e) wyali da vitaminebi Seiwoveba mxolod msxvil nawlavSi.

9.	 a) nawlavebSi difuziis mamoZravebel Zalas koncentraciuli 
gradienti warmoadgens.

	 b) filtraciis hidrostatikuri wneva iqmneba nawlavis ked-
lis kunTovani boWkoebis SekumSviT.

	 g) membranis gavliT difuziisaTvis aucilebelia sadifuzio 
nivTierebebi cximSi xsnadi iyos.

	 d) difuziis gziT gadaitaneba susti mJavebis da susti tu-
teebis aradisocirebuli marilebi.

	 e) nawlavSi aqtiuri transporti energiis xarjvis gareSe 
mimdinareobs.

10.	a) nawlavSi aqtiuri transporti SeiZleba mimdinareobs ele-
qtro-qimiuri gradientis sawinaaRmdegod.

	 b) vitamin B
12
 da kalciumi Seiwoveba aqtiuri transportiT.

	 g) „gaadvilebuli“ difuzia nawlavSi koncentraciuli gra-
dientis sawinaaRmdegod mimdinareobs.

	 d) nivTierebaTa gadatana ujredidan sisxlsa da limfaSi 
xdeba apikaluri membraniT.

	 e) wylis transporti dakavSirebulia natriumis transport-
Tan.

11) a) nawlavis Cxirebi xels uSlis enterocitis ganaxlebas.
	 b) rZemJava baqteriebi iwvevs ganavlis acidifikacias.
	 g) janmrTeli adamianis nerwyvis 1 ml-Si aerobuli mikro-

bebis raodenoba 107-s aRwevs.
	 d) nawlavis Cxiri aZlierebs nawlavis peristaltikas.
	 e) janmrTeli adamianis wvrili nawlavis SigTavsis 1 ml-Si 

baqteriebis raodenoba  ar aRemateba 104-s. 
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12) a) naRvlis mJavebi damRupvelad zemoqmedebs pnevmokokebze.
	 b) laqtoferini xels uwyobs nawlavis Cxiris gamravlebas.
	 g) naRvlis mJavebi xels uwyobs enterokokebis da anaero-

buli mikrobebis zrdas.
	 d) msxvili nawlavis mikrofloris raodenoba 1 gram ga-

navalSi 1011-s aRwevs.
	 e) msxvil nawlavSi binadrobs 500-mde saxeobis baqteria. 

13) a) laqtobacilebi damTrgunvel gavlenas axdens safuaris-
magvar soko _kandidas zrdaze.

	 b) laqtobacilebi antagonisturad moqmedebs strepto-
kokebis mimarT.

	 g) bifidobaqteriebi Trgunavs lpobiT floras da safuar-
ismagvari sokoebis zrdas.

	 d) kuW-nawlavis traqtSi bifidobaqteriebisa da laqtobaq
teriebis Seyvana amcirebs soko _ kandidas da stafilo-
kokebis raodenobas.

	 e) nawlavis Cxiris Warbi zrda Jangbadis siRaribes iwvevs. 

14) a) vitamin B
12
 Seiwoveba TeZos nawlavis distalur monakve-

Tze.
	 b) wvrili nawlavis motorikis daqveiTeba xels uSlis 

baqteriebis gamravlebas.
	 g) alkoholi iwvevs sakvebis monelebisa da Sewovis erT-

droul daqveiTebas.
	 d) wvrili nawlavis motorikis daqveiTeba naRvlis mJavebis 

dekoniugacias iwvevs.
	 e) alkohili aqveiTebs vitaminebis, cximebis da naxSirwylebis 

Sewovas.

15)  a) naxSirwylebis Warbi raodenobiT miReba bifidobaqteriebis 
raodenobis gadidebas iwvevs.

	 b) cximebis Warbi raodenobiT miReba baqteroidebis raode-
nobis gazrdas iwvevs.

	 g) sakvebis SezRudva (daubalansebeli kveba) amcirebs nawla-
vis Cxirebis raodenobas.
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	 d) daubalansebeli kveba amcirebs bifidobaqteriebisa da 
laqtobacilebis raodenobas.

	 e) moxucebulobis asakSi klebulobs nawlavis Cxirebis ra-
odenoba.

16). a) baqteroidebs da eubaqteriebs SeuZliaT K vitaminis sin-
Tezi.

	 b) bifidobaqteriebi xleCs sulfosalazins msxvil nawlavSi.
	 g) moxucebulobis asakSi mcirdeba bifidobaqteriebis ra-

odenoba.
	 d) wvrili nawlavis mikrofloris ekologiis darRveva 

ZiriTadad mikrobTa raodenobis Warbi zrdiT vlindeba.
	 e) farTo speqtris antibiotikebis xangrZlivi peroraluri 

gamoyeneba azianebs wvrili nawlavis lorwovan garss.

17) a) wvrili nawlavis sanaTurSi baqteriebis raodenobis zrda  
damTrgunvel gavlenas axdens cximebis, naxSirwylebis da 
vitaminebis Sewovaze. 

	 b) naRvlis mJavebi ZiriTadad Seiwoveba TeZos nawlavis 
bolo monakveTSi.

	 g)  wvrili nawlavis sanaTurSi baqteriebis raodenobis ga-
dideba damTrgunvel gavlenas axdens wylisa da eleqtro-
litebis Sewovaze.

	 d) naRvlis mJavebis gadasvla msxvil nawlavSi xels uSlis 
wylisa da marilebis Sewovas.

	 e) disaqaridazebis moneleba upiratesad wvrili nawlavis en-
terocitebis membranaze mimdinareobs. 
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pasuxebi

1.	 a) mcdaria
	 b) mcdaria
	 g) marTalia
	 d) marTalia
	 e) mcdaria

2.	 a) mcdaria
	 b) mcdaria
	 g) mcdaria
	 d) marTalia
	 e) marTalia

3.	 a) mcdaria
	 b) mcdaria
	 g) mcdaria
	 d) mcdaria
	 e) marTalia

4.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia

5.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) mcdaria
	 e) marTalia

6.	 a) marTalia
	 b) mcdaria
	 g) mcdaria
	 d) mcdaria
	 e) marTalia

7.	 a) marTalia
	 b) mcdaria
	 g) marTalia
	 d) marTalia
	 e) marTalia

8.	 a) marTalia
	 b) mcdaria
	 g) mcdaria
	 d) mcdaria
	 e) mcdaria

9.	 a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) mcdaria

10.	a) marTalia
	 b) marTalia
	 g) mcdaria
	 d) mcdaria
	 e) marTalia
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11.	a) mcdaria
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia

12.	a) marTalia
	 b) mcdaria
	 g) marTalia
	 d) marTalia
	 e) marTalia

13.	a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia

14.	a) marTalia
	 b) mcdaria
	 g) marTalia
	 d) marTalia
	 e) marTalia

15.	a) marTalia
	 b) marTalia
	 g) mcdaria
	 d) marTalia

	 e) mcdaria

16.	a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia 

17.	a) marTalia
	 b) marTalia
	 g) marTalia
	 d) marTalia
	 e) marTalia
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