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Tema 1 

sasunTqi sistemis zogadi daxasiaTeba, 
organoebis struqturuli  

Taviseburebani, funqciebi 

organizmis qsovilebis ujredSida gardaqmnebis nor-

malurad mimdinareoba damokidebulia rogorc Jangba-

dis mudmiv mowodebaze, aseve nivTierebaTa cvlis Sede-

gad gamoTavisuflebuli naxSirorJangis uwyvet gamo-

devnaze. aRniSnuli procesi, metwilad, sasunTqi siste-

miT xorcieldeba. am gziT organizmSi SeRweuli Jangbadi 

ganapirobebs sxvadasxva naerTebis biologiur daJangvas 

da organizmis arsebobisTvis aucilebeli energiiT uzrun-

velyofas. organizmsa da garemos Soris airTa cvlis 

process gazTa cvla ewodeba, xolo ujredis mier Jan-

gbadis moxmarebis Sedegad qimiuri energiis miRebisa 

da naxSirorJangis gamoTavisuflebis process — ujre-

duli sunTqva.  

adamianis sasunTqi sistema im organoTa erToblio-

bas warmoadgens, romlebic umTavresad uzrunvelyofen 
adamianis organizmSi gazTa cvlis process, Tumca sasun-

Tqi sistema rig sxva funqciasac asrulebs, ise rogorc 
Termoregulacia, bgeris/xmis warmoqmna, ynosva, Sesun-

Tquli haeris datenianeba, garemos faqtorebisgan meqa-

nikur da imunur dacvas. sasunTqi sistemis srulyofili 
funqcionireba mSobiarobis dros Zalian mniSvnelovania 
axalSobilisaTvis. farTod Seiswavleba perinataluri 
siTxis balansis fiziologiuri aspeqtebi. 
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amrigad, sasunTqi sistemis funqciebi Semdegnairad 

SeiZleba Camoyalibdes: 

 

1. respiratoruli funqcia (ZiriTadi) — gare sun-

Tqva, haeris gatareba da misi regulacia, dakavSirebulia 

SesunTquli haeridan Jangbadis SeTvisebasTan, Jangba-

diT sisxlis gajerebasTan da organizmidan naxSirorJan-

gis gandevnasTan. 

2. ararespiratoruli funqciebi: 

• SesunTquli haeris kondicireba: haergamtar 

gzebSi mimdinareobs SesunTquli haeris „meqanikuri gaw-

menda“, datenianeba da SeTboba; 

• endokrinuli funqcia. filtvebis am funqcias 

xSirad farmakologiur funqciasac uwodeben. difuzu-

ri endokrinuli sistemis ujredebiT gamomuSavdeba bio-

logiurad aqtiuri naerTebi — biogenuri aminebi, pepti-

duri bunebis hormonebi, romlebic uzrunvelyofen fun-

qciebis adgilobriv regulacias (bronqebis sanaTuris, 

tonusis). magaliTad, sxvadasxva tipis ujredebi gamoi-

muSaveben serotonins, histamins, bombezins (neiropepti-

di, gastrinis gamoTavisuflebis maregulirebeli pepti-

dis analogi, vazointestinur polipeptids [http://medical-

planet.su/perelomi_i_travmi/pologitelnie_effekti_pitania.html MedicalP

lanet].). filtvebSi warmoiqmneba aseve eriTropoetini, ro-

melic aregulirebs Zvlis wiTel tvinSi eriTrocitebis 

diferencirebas; 

• wnevis regulacia, filtvebis kapilarebis endo-

TeliumSi sinTezdeba faqtori, romelic uzrunvelyofs 

angiotenzin 1-is angiotenzin 2-ad gardaqmnas; 

• filtvebi monawileobs sisxlis Sededebis pro-

cesSi, filtvebis kapilarebis endoTeliumSi sinTezdeba 

heparini da misi antipodi Tromboplastini. filtvebis 

paTologiis dros adgili aqvs koagulaciisa da fibrino-
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lizis procesebis cvlilebas. filtvis anTebiTi daava-

debis dros warmoiqmneba Trombozebi  sisxlis mimoqce-

vis mcire wris mikrocirkulaciis ZarRvebSi, rac ganapi-

robebs qronikuli procesebis progresirebas; 

• filtvebi aqtiurad monawileoben lipidur  

cvlaSi, filtvis ujredebSi intensiurad mimdinareobs 

lipidebis da cilebis metabolizmi, fosfolipidebis 

sinTezi, aseve lipoproteazebiT cximebis daJangva, ra-

sac Tan sdevs energiis didi raodenobiT gamoyofa. mak-

rofagebis mier sisxlidan SeTvisebuli qolesterini, 

uzrunvelyofs aTerosklerozis fiziologiur profi-

laqtikas;  

• deponirebis funqcia. sisxlis, limfocitebis, 

granulocitebis depo; 

• filtvebi monawileoben wyali-marilis cvlaSi. 

dRe-RameSi ganidevneba 500 ml wyali, amasTanave, fil-

tvebs aqvs unari STanTqas filtvis kapilarebidan alve-

olebSi gadmosuli wyali. es Tviseba xels uwyobs uSua-

lod filtvebSi aerozolebis an siTxis saxiT (intubaci-

uri milis meSveobiT) Seyvanili samkurnalo preparate-

bis STanTqmas;  

• dacviTi funqcia. filtvebi CarTulni arian imu-

nur reaqciebSi, mimdinareobs araspecifikuri (fagoci-

tozi) da specifikuri (imuniteti) dacviTi meqanizmebiT; 

• metaboluri funqcia. filtvis hemokapilarebis 

endoTeliumSi sinTezdeba fermentebi, romlebic monawi-

leoben vazoaqtiuri naerTebis gardaqmnaSi (mag., angio-

tenzin-makonvertirebeli faqtori, romelic angioten-

zin 1-s gardaqmnis angiotenzin 2-ad, romelic sisxlZar-

Rvis Semaviwroebeli efeqtiT xasiaTdeba; bradikininis, 

serotoninis damSleli fermentebi da sxva, romlebic uz-

runvelyofen hipotenziur efeqts). gaZlierebulia wyli-
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sa da lipidebis cvla. zogierTi tipis ujredebSi inten-

siurad mimdinareobs glikolizi; 

• filtvis ujredebSi mimdinareobs sxvadasxva 

biologiurad aqtiuri naerTebisa da samkurnalo pre-

paratebis biotransformacia, inaqtivacia, detoqsika-

cia. magaliTad, acetilqolinis, noradrenalinis, sero-

toninis, bradikininis, zogierTi prostaglandinis (E1, 

E2, F) inaqtivacia; 

• filtraciis funqcia.  filtvebi asruleben meqa-

nikuri filtris funqcias — wvril ZarRvebSi kavdeba da 

gaiwoveba ucxo nawilakebi, wmenden sisxls dazianebuli 

ujredebisagan, fibrinis koltebisagan, uzrunvelyofen 

daSlas fermentuli sistemiT. filtvebis filtraciuli 

barieris mTlianobis darRveva ganapirobebs advilad 

xsnadi wvrildispersuli naerTebis ganvladobis gaz-

rdas da alergiuli reaqciebis ganviTarebas. 

 

sasunTqi sistema Sedgeba sasunTqi gzebisagan da sa-

sunTqi organosagan (sur. 1). sasunTq gzebs ganekuTvneba 

– cxviris Rru, xaxa, traqea da bronqebi, respiratoruli 
nawili warmodgenilia filtvebiT.  

ganasxvaveben zeda da qveda sasunTq gzebs. zeda sa-

sunTq gzebs ganekuTvneba cxviris Rru (cavum nasi), xaxis 

cxviris nawili (cxvirxaxa, pars nasalis pharyngis), xorxi da 

xaxis piris nawili (pars oralis pharyngis). qveda sasunTq 

gzebs ganekuTvneba xaxa (larynx), traqea (trachea) da bron-

qebi (bronchi). sasunTqi gzebi uzrunvelyofen SesunTqu-

li haeris gatarebas, gaTbobas, datenianebas da gawmen-

das, sakuTriv gazTa cvla ki filtvebis respiratorul 
nawilSi mimdinareobs. 

rig SemTxvevaSi, sasunTq sistemas hyofen 3 ZiriTad 
ganyofilebad: nazofaringuli (cxviris Rru, piris Rru, 

xaxa), traqeobronquli (traqea, pirveladi bronqebi, meo-
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radi bronqebi, bronqebi) da filtvis (terminaluri 

bronqebi, respiratoruli bronqiolebi, alveoluri ga-

sasvlelebi, alveoluri parkebi, alveolebi). filtvebi-

sa da bronqebis qsovilebSi gamovlenilia 40-ze meti uj-

redi, TiToeul maTgans arsebiTi morfo-funqciuri Ta-

viseburebebi gaaCnia. 

filtvebi (2) (pulmo, pneumon) – sasunTqi sistemis mTa-

vari organo, ganTavsebulia gulmkerdis areSi. filtve-

bis ZiriTadi funqciaa organizmSi Jangbadis mowodeba da 

naxSirorJangis gandevna. filtvebi aseve mniSvnelovani 

gadamtanis funqcias asruleben axalSobilis dabadebis 

dros. dabadebisas wyali swrafad reabsorbirdeba dista-

lur nawilSi alveoluri gazTa cvlis momzadebisas. mSo-

biarobis win filtvebSi wydeba siTxis sekrecia da akumu-

lirebuli wyali reabsorbirdeba sasunTqi sivrceebiT, 

rac filtvebis gazTa cvlisaTvis sapasuxismgeblo mzao-

bas mianiSnebs. filtvebis parenqima alveolebiT aris 

warmoqmnili.  
sasunTqi gzebiT SesunTquli haeris Jangbadi aRwevs 

filtvebs. filtvebSi yvelaze wvrili bronqebis dabo-

loebebi warmodgenilia filtvis Txelkedlovani 0.2 mm 

diametris mqone buStebiT — alveolebiT, sadac uSua-

lod gazTa cvla mimdinareobs. alveolebidan Jangbadi 

gadadis sisxlSi, naxSirorJangi ki — sisxlidan alveo-

lebSi. alveolebis raodenoba 500 mln-s aRwevs.  
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sur. 1. 

adamianis zeda sasunTqi sistemis  

sqematuri gamoxatuleba1 

 
organizmi aregulirebs sisxlSi Jangbadisa da naxSi-

rorJangis raodenobas sunTqvis intensivobis regulaci-

iT, romelic yovelTvis mimarTulia organizmis Sida 

ares gazebis Semcvelobis optimizaciisaken. 
fizikuri datvirTvis dros ujredebi intensiurad 

moixmaren Jangbads da didi raodenobiT gamoyofen naxSi-

rorJangs. Sedegad, sisxlSi mkveTrad matulobs naxSi-

rorJangis raodenoba, stimulirdeba sunTqvis centri 

(sur. 2), rac ganapirobebs sunTqvis sixSirisa da siRrmis 

gazrdas. es sunTqvis regulaciis kidev erTi donea. 

                                                 
1  [http://sportwiki.; http://zdorovushko.ru/med-spravochnik/dyxatelnaya-sistema] 
    https://infourok.ru/prezentaciya-po-biologii-na-temu-dihatelnaya-sistema-

klass-2697182.html 
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gulidan gamomavali msxvili sisxlZarRvebis kedleb-

Si ganTavsebulia specialuri receptorebi, romlebic 

reagireben sisxlSi Jangbadis donis dawevaze. aRniSnuli 

receptorebiT aseve aqtiurdeba sunTqvis centri, rac 

ganapirobebs sunTqvis intensivobis zrdas. sunTqvis ga-

uTviTcnobierebel marTvas safuZvlad udevs avtomatu-

ri regulaciis principi. aseTi principi uzrunvelyofs 

yvela organosa da sistemis gamarTul muSaobas, ganur-

Cevlad im pirobebisa, romelSic imyofeba adamianis or-

ganizmi. 

 

 
 

sur. 2. 

sasunTqi sistemis regulaciis sqema1 

                                                 
1 [https://www.rlsnet.ru/books_book_id_2_page_30.htm] 
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asakovani adamianis sunTqvis centris regulirebis 

darRvevis ZiriTad mizezs fizikuri datvirTvis ukmari-

soba, anu hipodinamia warmoadgens. droTa ganmavlobaSi 

organizmis qronikuli dautvirTveloba iwvevs sunTqvis 

riTmisa da sunTqvis xerxis Seusabamobas filtvebSi gaz-

Ta cvlis moTxovnisadmi. sunTqva asakTan erTad ufro 

xSiria da Rrma, sisxlis mimoqcevis sistemidan Zlierde-

ba naxSirorJangis gandevna. arteriebisa da arteriole-

bis sanaTuri viwrovdeba refleqtoruli spazmisa da 

sklerozuli folaqebis Sedegad, rac kritikul dones 

aRwevs. 
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Tema 2 

alveolebi da alveolebis  

satransporto meqanizmi 

2.1. alveolebis zogadi daxasiaTeba 

alveolebi Txelkedlian mikroskopul sivrceebs 

warmoadgenen, romlebic ixsneba alveolur parkSi (2-4 

alveoluri parki), alveolur savalebSi an uSualod res-

piratorul bronqiolaSi (sur. 3,4). alveolas kedlis 

mTliani zedapiri 50-100m2-s aRwevs, rac warmodgeniT 

CogburTis kortebis farTobs Seesabameba da adamianis 

zedapirs 50-jer aRemateba. alveolas diametri 0.3 mm-s 

ar aRemateba. ramodenime aseuli alveoluri gasasvleli 

da parkebi warmoqmnian filtvis struqturul-funqciu-

ri erTeuls d acinuss, romelic terminalur respirato-

rul erTeuls warmoadgens. filtvis TiToeul wilSi 96-

mde acinusia. orive filtvSi ki — 800 aTasi, romlebic 700 

mln-ze met alveolas Seicaven. gazTa cvlis farTobi 

Rrma sunTqvis dros 30m2 - 100m2-s Seadgens. 

alveolebis kedeli Sedgeba qercliseburad (squamo-

us) ganlagebuli ramodenime tipis ujredisagan (pulmo-

citebisagan). isini gansxvavdebian Tavisi agebulebiTa da 

ujredSida gardaqmnebiT da, Sesabamisad, gansxvavebul 

funqcias asruleben. alveolebSi warmodgenilia Semdegi 

ujredebis speqtri: I  da II tipis alveocitebi (epiTelio-

citebi), alveoluri makrofagebi, fibroblastebi, endo-

Teluri ujredebi da sxv. (sur. 4.1; 4.2). ganasxvaveben ase-

ve III tipis alveocitebs, maT farflian an xaoian ujre-

debsac uwodeben, vinaidan apikalur membranaze mikroxa-
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oebia ganTavsebuli. maTi roli sakmarisad Seswavlili 

ar aris. miiCneven, rom isini gankuTvnilia qemorecepci-

isTvis da alveolidan siTxis absorbciisTvis, aseve ga-

moTqmulia mosazreba [Романова Л.К. 1984] am ujredebis  

neirosekreciis funqciaze.  

 

sur. 3. 

alveolis struqturuli gamosaxva1 

 

 
filtvebSi nanaxia aseve e.w. plazmaturi ujredebi, 

romlebic, savaraudod, imunoglobulinebis sinTezSi 

monawileoben, Tavsdebian surfaqtantis zedapirze da 

dacviT funqcias asruleben. 

poxieri ujredebi gamoyofen histamins da seroto-

nins, monawileoben alergiul reaqciebSi. 

                                                 
1  http://droualb.faculty.mjc.edu. Respiratory System 
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sur. 4.1. 

alveolas struqturuli gamosaxuleba1 

 

alveolas Sida sivrce Seicavs wylis Txel fenas, ro-

melic gamoyofilia haeris sivrcidan surfaqtantis mo-

lekulebiT warmoqmnil SriT, mas alveolur siTxes uwo-

deben. 

I tipis alveocitebs wylisa da ionebis sekretirebad 

ujredebad moixsenieben, xolo II tipis alveocitebi ki 

reabsorbciis procesSi monawileoben. alveolebs axasia-

Tebs e.w. alveoluri klirensi. alveoluri klirensi io-

nebisa da wylis moZraobaa da Semdeg etapebs moicavs:      

1) wylisa da ionebis sekrecia; 2) sekretirebuli siTxe mi-

emarTeba I tipis alveocitebidan II tipis alveocitebisa-

ken, amitom, mtvrisa da baqteriebis inhalirebuli nawi-

                                                 
1 [https://www.gesundheitsindustrie-bw.de/en/article/news/the-lungs-a-still-la-

rgely-unknown-organ] 



 18 

lakebi am siTxis nakadiT gadaitaneba II tipis alveocite-

bisaken, sadac 3) neitralizdeba da fagocitirdeba alve-

oluri makrofagebiT.  

 

 

sur. 4.2. 

alveolis struqturuli komponentebi1 

1 — epiTeluri ujredi, romelic surfaqtants asinTezirebs;  

2 — alveoluri fagociti (makrofagi); 3 — eriTrocitebi;  

4 — endoTeluri ujredi; 5 — alveoli;  

6 — SemaerTebeli qsovili; 7 – epiTeluri ujredi;  

8 — fibroblasti; 9 – kapilari. 

 

                                                 
1 [http://www.admit-online.info/en/background-information-respiration/anato-

my/microscopic-structures/alveoli/] 
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2.2.   I tipis alveocitebis ZiriTadi bioqimiuri  

         maxasiaTeblebi 

alveolis zedapiris 95-98% I tipis alveocitebiT 
aris warmodgenili, maT respiratorul alveocitebsac 

uwodeben (laT. Alveocytus respiratoris), vinaidan es ujredebi 

uSualod awarmoeben gazTa cvlas alveolebSi. I tipis 
alveocitebi didi zomisa da wagrZelebuli formis mqone 
ujredebia, ganasxvaveben birTvis Semcvel respirato-

rul alveocitebs (sisqe 5-6-mkm) da ubirTvos (sisqe 0.2 

mkm). dadgenilia, rom aerohematuri barieri warmoqmni-

lia Semdegi komponentebiT: respiratoruli alveocite-

bis ubirTvo nawili, alveolebis bazaluri membrana, al-

veolebs Sorisi SemaerTebeli qsovili, kapilaris baza-

luri membrana da endoTeliumi. respiratoruli alveo-

citebi qmnian alveolis kedels (septas), awarmoeben ione-

bisa da wylis transports, gansakuTrebiT mniSvnelova-

nia natriumisa da wylis arxebis funqcionireba. maT ci-

toplazmaSi gamovlenilia mcire zomis mitoqondriebi 

da pinocitozuri vakuolebi, apikalur zedapirze 

gvxvdeba mokle gamonazardebi (mikrosacecebi). I tipis 

alveocitebSi, II tipis alveocitebisagan gansxvavebiT, 
gamovlenilia cikluri nukleotid-daWiSkruli natriu-

mis arxi (CNSC). I tipis alveocitebi  alveolebis farTo-

bis 95%-s faraven. maT mier warmoebuli gazTa cvla mim-

dinareobs energiis daxarjvis gareSe. atf-is wyaro am 
ujredebSi ZiriTadad glikolizia, Tumca aqtiurad mim-

dinareobs glukozas gardaqmnis pentozofosfaturi 
gza. alveocitSi ar aris gamovlenili glukoneogenezi, 
Sedegad filtvis ujredebi, ZiriTadad, damokidebulia 
cirkulirebuli glukozis raodenobaze.  

alveocitebSi mcire raodenobiT sinTezirdeba gli-

kogeni. ujredebSi intensiurad mimdinareobs detoqsika-
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ciiis procesi, mZlavrad aris warmodgenili antioqsi-

danturi sistema. 
1 tipis alveocitebSi sinTezirdeba rigi specifiku-

ri cilebisa, maT Soris kaveolini-1, receptor-damoki-

debuli endocitozis membranuli cilebis jgufi (mole-

kuluri masa 21 kda-s aRwevs). cilebi warmoqmnian oligo-

merebs, membranis garkveul monakveTebSi dakavSirebuli 

arian qolesterinTan da sfingolipidebTan, rac ganapi-

robebs membranaze  CaRrmavebis — kaveolas warmoqmnas. 

alveocitebSi aseve endoplazmur membranaSi gamovleni-

lia citoqromi P450 2B1, membranuli fermentis Na+/K+-

ATPazas α2-izoforma da sxv. 

I tipis alveocitebi mniSvnelovan rols asruleben 

alveoluri siTxis balansis regulaciaSi.  

I tipis alveocitebis mier eqspresirdeba wylis arxi 

akvaforini (AQP1,5), romelic aadvilebs CO2-is difuzias.  

 

 

sur. 5. 

alveolis proqsimalursa da distalur  

sasunTq epiTeliumSi ionebisa da wylis transportis 

sqematuri gamosaxva. AQP – akvaporini 
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filtvis qsovilisTvis aucilebelia da mniSvnelova-

ni wylis moZraoba. akvaforinebis meSveobiT qsovilSi mi-

lionobiT wylis molekula gadaitaneba. wylis moZraoba 

sasunTqi gzebidan sisxlZarRvSi fiziologiuri proce-

sis normalur mdgomareobas ganapirobebs. wylis tran-

sportis siCqare gansakuTrebiT maRalia alveolur epi-

Teliumsa da endoTeliumis ujredebs Soris. akvafori-

nis done izrdeba nayofis ganviTarebasTan erTad. I tipis 

alveocitebis membranaSi ganTavsebulia naxSirwyal-da-

makavSirebeli cilebi — leqtinebi, romlebic ujredgare 

mimarTulebiT xasiaTdebian. maTi funqcia mdgomareobs 

filtvis parenqimasa da sisxlZarRvis kedlis elastiku-

ri fibrilebis glikokoniugatebTan dakavSirebaSi.  

2.3.  II tipis alveocitebis bioqimiuri daxasiaTeba  

II tipis alveocitebs (maT granularul pnevmociteb-

sac uwodeben) axasiaTebs kuburi forma (alveocytus magnus) 
da gaaCniaT mikroxaoebiT dafaruli apikaluri amomfeni 

fena. alveolebis amomfeni ujredebis 5%-s Seadgens. al-

veocitebis citoplazma Seicavs goljis aparats, endop-

lazmur bades, mitoqondriebs, multivezikiulur sxeu-

lakebs, citofosfoliposomebs (firfitovan osmofilu-

ri sxeulakebi) am epiTelur ujredebSi eqspresirdeba Na+-

is arxi (ENaC), bazolateralur membranaSi ki – 3Na+/2K+-

ATPaza. II tipis alveocitebis mTavar funqcias Na+-is io-

nebis reabsorbcia warmoadgens, rac energiis did dana-

xarjs saWiroebs. energiis marags ki glukozas aerobuli 

daJangva uzrunvelyofs (CO2 da H2O warmoqmna). Na+-is io-

nebis reabsorbcias paralelurad Tan sdevs Cl-is ionebis 

transporti da transujreduli wylis transporti. 

filtvebSi wylis cvlaSi Na-is arxi fundamentur rols 
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asrulebs, dabadebisas aadvilebs nayofis gadasvlas 

wylis safexuridan haeris gamtar sistemaze. 

 

 

sur. 6. 

I da II tipis alveocitebSi ionuri  

arxebis ganawilebis sqematuri gamosaxva 1 

 

II tipis alveocitebSi ionebis transportis siCqare 

ganisazRvreba epiTeluri Na-is arxis (ENaC) raodenobiT 

da 3Na/2K+-ATP-azas aqtivobiT. ionebis transportis Zi-

riTadi regulatorebia adrenalini, kortizoli, aldos-

teroni, superoqsid-ioni (O2-) da winagulis (atriuli) 

natriurezuli peptidi (ANP).  

II tipis alveocitebSi sinTezdeba da sekretirdeba 

zedapirulad aqtiuri mniSvnelovani naerTi — filtvis 

surfaqtanti. surfaqtanti membranuli komponentia da 

mniSvnelovan rols asrulebs amosunTqvis fazaSi, ker-

Zod surfaqtanti Slis wylis asociatebs, amcirebs zeda-

pirul daWimulobas da ewinaaRmdegeba alveolebis ked-

lebis „dacemas“ (kolafss), xels uSlis ateleqtazis gan-

viTarebas (sur. 7). 

                                                 
1  [Meshell D. Johnson et al. Functional ion channels in pulmonary alveolar 

type I cells support a role for type I cells in lung ion transport. PNAS 
March 28, 2006 vol. 103 no. 13 4964-4969]. 
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sur. 7. 

surfaqtantis roli ateleqtazis  

prevenciaSi, sqematuri gamosaxuleba 
1 — srulad gaSlili alveoli CasunTqvis bolos; 

2 — nawilobriv gafarToebuli alveoli normalurad 

amosunTqvis bolos; 3 — surfaqtantis naklebobis  

gamo kolafsirebuli alveoli. 

2.4. alveoluri makrofagebi  

alveoluri makrofagebis ZiriTadi funqcia — mona-

wileoben bunebriv, antisimsivnur imunitetSi da sxva-

dasxva biologiurad aqtiuri naerTebis sekreciaSi. maTi 

dacviTi roli imunitetSi, ZiriTadad, fagocitozSi ga-

moixateba, mikroorganizmebis, mtvris nawilakebis, uj-

reduli fragmentebisa da surfaqtantis  fagocitireba-

Si. makrofagebi Seicaven ovalur birTvs, gaaCniaT kargad 

ganviTarebuli lizosomuli aparati. makrofagebi alve-

olas kedelSi an gare zedapirzea ganTavsebuli, maT al-

veoluri sivrcidan intersticialur qsovilSi SeuZliaT 

migrireba. makrofagebis citoplazmaSi aRiniSneba lipi-

duri CanarTebi, maTi daJangvis Sedegad gamoyofili 
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energia xmardeba SesunTquli haeris sxeulis temperatu-

ramde SeTbobas. makrofagebi monawileoben lipidebis 

cvlaSi, maTi mZlavri fermentuli (proteazebis) sistema 

uzrunvelyofs endogenuri cilebis degradacias. paTo-

logiur mdgomareobaSi makrofagebSi gamovlenilia imu-

nuri da sxva receptorebis (kolagenuri struqturebisa 

da fibroneqtinis) raodenobis mateba. 

sisxlis monocitebisagan gansxvavebiT alveolur 

makrofagebze aRiniSneba CD14-is susti eqspresia (monawi-

leobs baqteriuli polisaqaridebis deteqciaSi), imunog-

lobulini  IgG-s FcyRIII(CD16) receptoris eqspresia. mak-

rofagebi gavlenas axdenen fibroblastebiT kolagenis 

sinTezs.  

filtvis makrofagebisaTvis damaxasiaTebelia mJave 

fosfatazas, araspecifikuri esTerazas, katepsinebis, 

fosfolipaza А2-s, krebsis ciklis fermentebis (gansa-

kuTrebiT suqcinatdehidrogenazas) maRali Semcveloba. 

2.5. SemaerTebel-qsovilovani komponentebi,  

        ujredSorisi matriqsi 

alveolebs Soris SemaerTebel-qsovilovani tixre-

bia (sisqe 2-6mkm), romlebic Seicaven elastikur boWko-

ebs, kolagenur boWkoebs, fibroblastebs, qsovilovan 

bazofilebs, antigenwarmomCen ujredebs.  

 

filtvebis ujredSorisi matriqsis qimiuri Semad-

genloba: 

1. kolagenis da elastinis boWkoebi. es komponentebi 

filtvis qsovils aniWeben meqanikur simtkices, ewinaaR-

mdegebian qsovilis gaWimulobas. 
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2. amorfuli nivTiereba glikozaminoglikanebis da 

proteoglikanebis saxiT. akavebs wyals da mineralur na-

erTebs, ewinaaRmdegeba qsovilebze zewolas.  

3. arakolagenuri struqturuli cilebi — fibroneq-

tini, laminini, tenascini, osteoneqtini da sxv. 

1. mniSvnelovan rols asrulebs cila elastini. 

elastini — fibriluri hidrofoburi cilaa, glikopro-

teini, mol. masa 70 kda, ujredSoris sivrceSi mniSvnelo-

van rols asrulebs, sinTezdeba fibroblastebSi, didi 

raodenobiT Seicavs glicins, valins, leicins, alanins, 

prolinis, mcire raodenobiT Seicavs hidroqsilizins. 

hidrofoburi aminomJavebi ewinaaRmdegeba meoreuli da 

mesameuli struqturis formirebas. elastinis struqtu-

ris formirebaSi monawileobs aminomJava lizini, rome-

lic iJangeba ferment liziloqsidazas moqmedebiT (spi-

lenZSemcveli fermentia), daJanguli lizini (alizini) 

warmoqmnis ganiv xidakebs polipeptidebs Soris. elas-

tinSi gvxvdeba uCveulo aminomJavebi desmozini da izo-

desmozini, romlebic aminomJava lizinis 4 naSTis kon-

densaciiT warmoiqmneba. es aminomJavebi mWidro ganiv xi-

dakebs warmoqmnian, romlebic erTdroulad ukavSirde-

bian ramodenime polipeptids (sur. 8). 

elastinis agebuleba gansxvavdeba kolagenis agebu-

lebisagan. struqturuli glikoproteini Seicavs didi 

raodenobiT naxSirwylebs da cistins. elastinis katabo-

lizmi mimdinareobs elastazas moqmedebiT. am movlenas 

filtvebSi didi mniSvneloba eniWeba, vinaidan filtvis 

qsovili regeneracias ar ganicdis. alveolur kedlebSi 

elastinis daSla, desmozinis warmoqmnis Semcireba gana-

pirobebs ganivi xidakebis mcire raodenobiT warmoqmnas, 

rac iwvevs elastikurobis dakargvas, alveolebis rRve-

vas, filtvebis daavadebis emfizemis ganviTarebas da 

pnevmoniebis sixSiris matebas. 



 26 

 

 

sur. 8. 

elastinis struqtura1 

 

2 

                                                 
1  http://bono-esse.ru/blizzard/A/Posobie/AFG/soedinitelnaja_tkan.html 
2  http://biochemistry.ru/biohimija_severina/B5873Part109-703.html, 
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kolageni — fibriluri cila, molek. masiT 300 kda-mde 

warmoqmnis 3-α-spiralian molekulas (monomeris sigrZe 

290 nm), romelsac protokolagens uwodeben. cnobilia 

30-mde gansxvavebuli saxeobis α-jaWvi, umetesoba 1000-

mde aminomJavas naSTs Seicavs. kolageni didi raodeno-

biT Seicavs aminomJava glicins (33%), prolins (25%) da 

alaninis (11%), ar Seicavs cisteinsa da triptofans. 

elastinis msgavsad, kolageni gamoirCeva gansxvavebuli 

aminomJavebis — 3- da 4-oqsiprolinisa da 5-oqsilizinis 

SemcvelobiT. α-spiralis TiToeuli xveuli 3 aminomJa-

vas naSTs Seicavs,  romelic mudmiv ganmeorebad trip-

lets warmoadgens Gly-X-Y, sadac X poziciaSi xSirad 

prolinia ganTavsebuli, xolo Y-Si — hidroqsilizini. α-

jaWvis 5-8 monomeris SeerTebiT warmoiqmneba fibriluri 

Zafi, Semdgom miofibrilebi, romlebic qmnian kolagenis 

boWkos. kolageni glikoproteinuli bunebis cilaa da 

naxSirwylebs Seicavs. proteoglikanebi uzrunvelyofen 

fibrilebis da Zafebis boWkoebis warmoqmnas. am etapze 

gamovlenilia kolagenis 28 tipi, romlebic 40 geniT ko-

dirdeba; gansxvavdebian aminomJavuri TanmimdevrobiT da 

modifikaciis xarisxiT — hidroqsilirebis da glikozi-

lirebis intensivobiT. 

gamoyofilia filtvis kolagenebis 5 tipi (I-V), rom-

lebic α-jaWvebis kidura naSTebiT gansxvavdebian. norma-

lur filtvSi alveolur septaSi Warbobs I da III tipis ko-

lageni,  II tipis kolageni traqeasTan da bronqebTan aris 

asocirebuli. I da III tipis kolagenis Tanafardobaa 2:1, 

kolageni IV bazaluri membranis ZiriTad komponents war-

moadgens, mutacia ganapirobebs anomalur alveolur fe-

notips, Tumca misi roli alveogenezSi ucnobia. fibro-

zis dros aRiniSneba SedarebiT naklebad drekadi kola-

genis sinTezi (I tipi) III tipis kolagenTan SedarebiT. fib-

roblastebis proliferaciis Sedegad boWkoebis raode-
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nobis mateba iwvevs limfokinebisa da svadasxva zrdis 

faqtorebis gaZlierebul sekrecias makrofagebiT, rac 

am kolagenis  warmoqmnas zrdis. Sedegad filtvebi uxeS-

deba da qveiTdeba gazTa cvla. 

 

2. proteoglikanebis da glikoproteinebis roli.  

SemaerTebeli qsovilis ujredSorisi nivTierebis gelis 

konsistencia ganpirobebulia proteoglikanebis maRali 

SemcvelobiT. proteoglikanebis naxSirwylovani kompo-

nenti uaryofiT muxts warmoqmnis, es ki gansazRvravs maT 

mTavar rols wyali-marilis cvlis regulaciaSi, aseve 

uzrunvelyofen kompleqsebis warmoqmnas kolagenur ci-

lebTan da kalciumis ionebTan. 

heparini — glikozaminoglikani, xasiaTdeba antikoa-

gulaciuri TvisebiT, Trgunavs sisxlis Sededebas. fil-

tvebSi maRalia heparinis koncentracia. 

keratansulfati — monawileobs filtvis karkasis 

formirebaSi, asakTan erTad misi raodenoba matulobs, 

rac ganapirobebs elastikurobis Semcirebas. ujredSo-

risi siTxis komponentebia aseve glikoproteinebi, rom-

lebic Seicaven naxSirwylebs 15%-mde. glikoproteinebi 

gamoirCeva cudi xsnadobiT, magram maT gaaCniaT maRali 

antigenuri Tvisebebi. aseT glikoproteinebs ganekuT-

vneba fibroneqtini, romelic mravali ujredis zedapir-

zea ganTavsebuli sisxlSi da sxva biologiur siTxeSi da 

meore — ujredis zedapirTan dakavSirebuli.  
fibroneqtini — arakolagenuri struqturuli gli-

koproteini, Seicavs  or identur polipeptidur jaWvs 

molekuluri masiT 440-450 kda, romlebic С-kiduraSi di-

sulfiduri bmiT arian dakavSirebuli. polipeptiduri 

jaWvi Seicavs 7-8 domens, TiToeulze ganTavsebulia 

sxvadasxva naerTebis specifikuri damakavSirebeli cen-

trebi, maT Soris heparinis, kolagenis, proteoglikane-

bis, hialuronis mJava, fermenti transglutaminaza, 
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plazmuri membranis naxSirwylebi. fibroneqtini poli-

funqciuri regulatoria, misi funqciebia: uzrunvel-

yofs ujredebis urTierTqmedebas, xels uwyobs Trombo-

citebis adhezias, ewinaaRmdegeba simsivnis metastazire-

bas, warmoadgens ofsononins da aZlierebs fagocitozs, 

uzrunvelyofs sisxlis gawmendas cilebis daSlis pro-

duqtebisagan (maT Soris kolagenis), monawileobs sis-

xlis koagulaciis procesSi.   

 

 
 

sur. 9. 

fibroneqtinis struqtura 1 

 

fibroneqtini asrulebs maintegrirebel rols uj-

redSorisi matriqsis organizaciaSi, uzrunvelyofs uj-

redebis adhezias. alveolebis fibroneqtini ofsonine-

bis wyaros warmoadgens.  

                                                 
1 [ http://biochemistry.ru/biohimija_severina/B5873Part110-712.html,714] 
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2.6. filtvis ujredebSi mimdinare energetikuli 

procesebi 

filtvebSi struqturuli da funqciuri sistemebis 

SenarCunebas esaWiroeba energia, romelic warmoiqmneba 

metaboluri procesebis Sedegad. energiis warmoqmnis Zi-

riTadi adgili mitoqondriebia. filtvis ujredebis mi-

toqondriebi gansxvavdebian sxva qsovilebis mitoqon-

driebisagan fermentebis ganawilebiT da aqtivobiT. ma-

galiTad, fermenti piruvattransferaza (EC 2.7.1.40), ro-

melic RviZlis ujredebSi citoplazmur ferments war-

moadgens (90-96%), filtvis ujredebSi gamovlenilia mi-

toqondriuli izoforma (90%). filtvis mitoqondriebSi 

warmodgenilia piridinis nukleotidebis NADH2 forma 

(60%), NAD-forma 6-8-jer nela iJangeba RviZlTan Seda-

rebiT, xolo α-glicerofosfati da vaSlis mJava 5-10-

jer swrafad iJangeba. 

alveocitebis (filtvebis) mitoqondriebis energe-

tikuli sistema dakavSirebulia filtvebSi sisxlis naka-

dis miwodebis siCqareze da filtvebis JangbadiT Sevse-

baze. srulad Sevsebisas glikolizi intensiurad mimdi-

nareobs da warmoiqmneba meti atf, sisxlis nakadis siCqa-

res Semcirebas Tan sdevs ujredebis energomomaragebis 

Semcireba. hipoqsiis pirobebSi filtvebSi aRiniSneba mi-

toqondriuli antioqsidanturi sistemis fermentis su-

peroqsiddismutazas aqtivobis Semcireba. filtvebSi  

sinTezirdeba 57-174 mmol atf 1 g qsovilze 1 saaTSi.  hi-

poqsiis pirobebSi, Jangbadis naklebobisas alveocitebSi 

aRiniSneba rZemJavas (laqtatis) mkveTri mateba. laqta-

tis warmoqmna glukozas daSlis da aminomJavebis katabo-

lizmis Sedegia. aRiniSneba cvlilebebi ferment laqtat-

dehidrogenazas (LDH) izofermentul speqtrSi, kerZod 

hipoqsiis pirobebSi imatebs LDH 5 izoforma. aseve vlin-
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deba cvlilebebi ferment malatdehidrogenazas izo-

fermentul speqtrSi, krebsis ciklSi Zlierdeba vaSlis 

mJavas daJangva, gaZlierebulia aminomJavebis katabo-

lizmi. 

2.7.  biologiurad aqtiuri naerTebis cvla  

         filtvis qsovilSi 

filtvis ujredebi, garda sasunTqi funqciisa, asru-

leben mTel rig mniSvnelovan funqciebs, romelTa sa-

fuZvels filtvebis specifikuri metaboluri procesebi 

warmoadgens. xSirad am procesebs „endogenur filtvis 

filtrs“ an „filtvis bariers“ uwodeben. es procesebi 

dakavSirebulia zogierTi biologiurad aqtiuri naer-

Tis aqtivacia-inaqtivaciasTan. aseT naerTebs ganekuT-

vneba kateqolaminebi, serotonini, acetilqolini, hista-

mini, vazoaqtiuri peptidebi. isini mniSvnelovan rols 

asruleben filtvis bioqimiur procesebSi. gansakuTre-

biT aqtiurad arian CarTuli vazoaqtiuri peptidebi.  

vazoaqtiur peptidebs ganekuTvneba kininebi: bradi-

kinini, kalidini, metionillizilbradikinini, yvela war-

moiqmneba winamorbedi kininogenebidan, romlebic α2-

globulinebis fraqcias ganekuTvnebian. vazoaqtiuri 

peptidebi gamoirCeva biologiuri moqmedebis farTo 

speqtriT, uzrunvelyofen bronqebis gluvi kunTebis Se-

kumSva-modunebis process, arteriebis gafarToebas, gav-

lenas axdenen mikrocirkulaciaze, organoebSi adgilob-

riv sisxlis mimoqcevaze. kininebi mikrocirkulaciaze 

gavleniT afarToeben arteriolebs da kapilarebs, ri-

Tac xdeba venulebis da arteriovenozuri Suntis spaz-

mis acileba, amavdroulad, zrdian sisxlZarRvebis ked-

lis ganvladobas. magaliTad, bradikinini bronqebis 

gluv kunTebze moqmedebs rogorc uSualo zemoqmede-
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biT, aseve gluv kunTebze ganTavsebuli adrenorecepto-

rebis gaRizianebiT. 

filtvis ujredebSi moqmed biologiurad aqtiuri 

naerTebidan aseve aRsaniSnavia cximonmJava warmoebuli 

naerTebi —  prostaglandinebi.  

prostaglandinebi — ujeri 20-karbonis atomis Sem-

cveli naerTebia, ganasxvaveben 4 ZiriTad jgufs А, В, Е, Г, 

romlebic filtvebSi warmoiqmneba multifermentuli 

membranadakavSirebuli prostaglandin sinTetazas moq-

medebiT, sinTezi mimdinareobs endoTelur ujredebSi. 

prostaglandinebis ZiriTadi winamorbedi araqidonis 

mJavaa, romelic fosfolipidebis molekulidan gamonTa-

visufldeba ferment fosfolipaza А2-s moqmedebiT. 

prostaglandinebis sinTezis inhibitoria glukokorti-

koidebi, romlebic ainhibireben ferment fosfolipaza 

А2-s aqtivobas, riTac ferxdeba prostaglandinebis sin-

Tezi. prostaglandinebi monawileoben bronqebis gluvi 

kunTebis tonusis formirebaSi, prostaglandini ПГЕ 

gamafarToebel efeqts avlens, ПГ1-afarTovebs filtvis 

kapilarebs da amcirebs wnevas filtvis arteriaSi, ПГ2-

hipoventilaciis ganmapirobebelia, xolo 3 — hiper-ven-

tilaciis, amasTanave igi ganapirobebs ПГЕ-s gaZliere-

bul sinTezs, rasac Tan sdevs ZarRvebis gafarToeba da 

ventilacia/perfuzia Sefardebis gazrda. 
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Tema 3 

surfaqtantis funqciebi,  

struqtura, daxasiaTeba 

3.1. surfaqtantis struqtura, qimiuri Sedgeniloba 

surfaqtanti monomolekulur Sres warmoqmnis alve-

olebis epiTeliumsa da haeris gamyof zedapirze.  
surfaqtantis struqturis lipoproteinuli buneba 

1961 wels iyo dadgenili Pattle da Thomas, Buckingham da 
Clements jgufis mier. surfaqtanti struqturulad um-

Tavresad lipidisagan, mcireodeni cilisa da naxSir-

wylebisagan Sedgeba. 

surfaqtantis lipiduri Sedgeniloba: 

lipidebi — fosfolipidebi — 85%, aqedan: 

fosfatidilqolini — 7.3%; 

dipalmitoilfosfatidilqolini — 47%; 

uyeri fosfatidilqlini — 29.3%; 

fosfatidilserini — 11.6%; 

fosfatidilinozitoli — 3.9%; 

fosfatidileTanolamini — 3.3%; 

sfingomielini — 1.5%; 

danarCeni — 3.4%; 

neitraluri lipidebi — 5%; 

qolesteroli, Tavisufali cximovani mJavebi; 

danarCeni 10% warmodgenilia cilovani fraqciiT — 

apoproteinebiT.  

surfaqtantis cilovan komponentebs aRniSnaven SP-

A, SP-B, SP-C da SP-D (18 - 36 kDa) surfaqtantis molekula 
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Seicavs arapolarul „Tavs“ da polarul „kuds“. surfaq-

tantis molekulis „Tavebi“ mimarTulia ujredebisaken, 

xolo „kudebi“— alveolebis sanaTurSi. 

 surfaqtantis aqtiuroba, umeteswilad, masSi di-

palmitoil lecitinis (dipalmitoil fosfatidilqoli-

nis) arsebobiTaa gamowveuli. lecitinis is molekulebi, 

romlebic ar Seicaven palmitinmJavas or naSTs, ar arian 

efeqturi zedapiruli daWimulobis SemcirebaSi.  

surfaqtantis sistemis regulaciaSi monawileoben 

Tirkmelzeda jirkvlis glukokortikoiduli hormonebi. 

surfaqtantis sinTezi inducirdeba kortizoliT. rogorc 

zemoT iyo aRniSnuli, surfaqtanti sinTezirdeba me-2 ti-

pis alveocitebSi da sasunTq gzebSi, kerZod, endoplazmur 

retikulumSi mikrosomul fraqciaSi, saidanac transpor-

tirdebian goljis kompleqsis gavliT alveolebis sana-

TurSi. surfaqtantis sinTezSi gansakuTrebiT maRali aq-

tivobiT gamoirCeva fermentebi qolinfosfotransferaza 

da fosforilqolincitidiltransferaza, rogorc ener-

giis wyaro upiratesad citidiltrifosfati gamoiyeneba. 

surfaqtantis sekrecia mimdinareobs ekzocitoziT da kon-

troldeba adrenomimetikebiT c-amf-is dones gazrdiT, 

aseve qolinerguli agonistebiT, prostaglandinebiT. sur-

faqtantis lipidebis sekrecia firfitovani sxeulakebiT, 

maTi Semdgomi gaxsna tubularuli mielinis saxiT mimdina-

reobs. surfaqtantis cilebic goljis aparatSi glikozi-

lirdeba, Semdgom firfitovan sxeulebSi gadadgildebisas 

xdeba maTi fosfolipidebTan dakavSireba. 

zogadad, surfaqtantuli sistema warmodgenilia 

ujreduli da araujreduli komponentebiT. ujredu-

li  komponenti Sedgeba alveoluri makrofagebisagan da 

alveocitebisagan. araujreduli komponenti moicavs 

surfaqtantur alveolur kompleqss: alveoluri sava-

lebisa da bronqiolebis (1-3 rigis) surfaqtants, hipo-

fazas, anu alveolur siTxes da glikokaliqss. 
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surfaqtanti  — es aris zedapirulad aqtiuri mono-

molekuluri Sre, romelic ganTavsebulia alveolebSi, 

alvelur arxebSi da bronqiolebSi (1-3 rigis) ori fazis 

sazRvarze haeri-siTxe. surfaqtantis suberTeuls bili-

piduri membrana warmoadgens, romelSic CaSenebulia li-

piduri gliko- da lipoproteinuli lipiduri kompleqse-

bi. [ http://meduniver.com/Medical/Physiology/847.html MedUniver].    
surfaqtantis sistemis regulaciaSi monawileoben 

Tirkmelzeda jirkvlis glukokortikoiduli hormone-

bi. surfaqtantis Tvisebebi damokidebulia filtvis hi-

poventilaciaze, aseT pirobebSi surfaqtantis firi 

(Sre) ziandeba, ventilaciis aRdgenisas ar xdeba surfaq-

tantis Sris srulad aRdgena. surfaqtantis Tvisebebi 

aseve icvleba hipiqsiisa da anTebiTi procesebis dros. 

zogadad, surfaqtantis funqciebi Semdegnairad Se-

iZleba Camoyalibdes: 

1. surfaqtantis ZiriTadi funqcia — alveolebSi ze-

dapiruli daWimulobis Semcireba, rac ganapirobebs maT 

stabilizacias da respiratoruli kolapsisagan dacvas. 

2.  surfaqtanti ewinaaRmdegeba siTxis dagrovebas 

viwro sasunTqi gzebis sanaTurSi. varaudoben, rom sur-

faqtanti emulgirebs lorwos, ewinaaRmdegeba mis aglo-

meracias da amcirebs adhezias. aumjobesebs mukocilia-

rul klirens. 

3. surfaqtanti monawileobs filtvebis antibaqte-

riul dacvaSi. surfaqtantis lipiduri komponentebi 

zrdian makrofagebis fagocitur aqtivobas. surfaqtan-

ti SP-A asrulebs opsoninis rols makrofagebiT herpe-

sis virusis  fagocitozis dros. 

4. egzogenuri surfaqtanti amcirebs anTebiT pro-

cess interleikinebis IL-1 da IL-6 da monocitebiT simsiv-

nes nekrozis faqtoris (TNF) sekreciis inhibirebiT. 
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3.2. surfaqtantis cilovani komponentebis  

         daxasiaTeba 

surfaqtantis cilebis mniSvnelovani roli pirve-

lad dadgenili iyo 1972 wels King da Clements-is mier. 

surfaqtantis cilovani komponentebi SP-A da SP-D gane-

kuTvneba xsnad humoruli faqtorebis Semcnob recepto-

rebs, cilebis gansakuTrebul jgufs koleqtinebs (leq-

tinebi, araimunuri warmoSobis naxSirwyal-damakavSire-

beli cilebi), romlebic aregulireben imunur pasuxs 

mikroorganizmebze. surfaqtantis cilebi C-tipis leq-

tinuri domeniT mikroorganizmebis zedapirze ikavSire-

ben naxSirwylebs da lipidur antigenebs. isini warmoq-

mnian multimerul struqturas, romelic didi raodeno-

biT ikavSirebs sxvadasxva paTogenur mikroorganizmebs 

(baqteria, safuari, soko, virusi), iwvevs maT aglutina-

cias, opsonirebas da neitralizacias. 

 

sur. 10. 
filtvis surfaqtantis cilebis struqtura1 

                                                 
1http://webs.ucm.es/info/respira/index.php?sec=Overview+of+Lung+Surfactant 
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baqteriebis zedapirze surfaqtantis leqtinuri bu-

nebis cilebi Seicnoben naxSirwylebs — manozasa da N-

acetilglukozaminis naSTebs. yvelaze didi raodenobiT 

surfaqtanti SP-A aris warmodgenili, romelic Sedgeba 

18 suberTeulisagan. SP-A-surfaqtantis N-kidura dome-

nis TiToeuli suberTeuli Seicavs kolagenis msgavs mim-

devrobas, C-kidura ki — Ca-damokidebuli leqtinebis 

msgavs mimdevrobas. naxSirwyal-damakavSirebel domenSi 

naxSirwylovani CanarTi (oligosaqariduli jaWvi) dakav-

Sirebulia N-bmiT asparaginis naSTTan. 

surfaqtanti-SP-A filtvis specifikur cilebs So-

ris yvelaze farTod gavrcelebuli cilaa. surfaqtan-

tis homeostazi SP-A-surfaqtantTan aris dakavSirebu-

li, aseve mas ukavSirdeba makrofagebis funqciis regu-

lacia da tubularuli mielinis formireba. tubularu-

li mielini membranebis unikaluri eqstraujreduli ti-

xaria, rodesac membranis biSres lipidebi warmoqmnian 

fosfolipidebis monomolekulur Sres haeri/siTxes Si-

da zedapirze. mwvave respiratoruli sindromis dros 

tubularuli mielinis ganleva SP-A deficitTan kore-

lirebs. surfaqtantis SP-A da SP-D cilovani komponen-

tebiT „moniSnuli“ baqteriebi fagocitirdebian alveo-

luri makrofagebiT. amrigad, cilovani komponentebi SP-

A da SP-D uzrunvelyofen araspecifikur antimikrobul 

dacvas. maTi moqmedeba specifikur xasiaTs atarebs. ker-

Zod, qmedeba damokidebulia mTel rig faqtorebze: mik-

roorganizmebis tipze, paTogenis zrdis fazaze, da sxv. 

yvela SemTxvevaSi surfaqtantis lipidebi — fosfati-

dilqolini da fosfatidilgliceroli Semakavebel, an-

tianTebiT Tvisebas avlenen. SP-A iwvevs rigi procesebis 

stimulacias, romlebic iTrguneba surfaqtantis lipi-

debiT. surfaqtantis mcire lipiduri komponentebi fos-
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fatidileTanolamini da sfingomielini aseve xasiaTde-

bian mastimulirebeli aqtivobiT. surfaqtantis kompo-

nentebis imunuri ujredebis funqciaze aseTi urTier-

TsawinaaRmdego gavlena amtkicebs, rom alveolebis 

amomfen SreSi surfaqtantis ama Tu im komponentis Seda-

rebiTi siWarbe gansazRvravs filtvSi imunuri ujrede-

bis imunur statuss. 

surfaqtanti D II tipis alveocitebSi da aracilia-

lur bronqul ujredebSi warmoiqmneba. surfaqtanti D 

ukavSirdeba gramuaryofiTi baqteriebis mraval saxeo-

bas, maT Soris Pseudomonas aeruginosa, Klebsiella pneumonia, 
Haemophilus influenza, aseve gramdadebiT baqteriebs, maT 

Soris Streptococcus pneumonia da Staphylococcus aureu. sur-

faqtanti D akavebs A virusiT gamoweveul infeqcias, iw-

vevs virusis nawilakebis agregacias da neitrofilebiT 

maT STanTqmas. bavSvebSi mwvave respiratoruli anTebiT 

bronqul siTxeSi Semcirebulia SP-A da SP-D komcentracia. 

cilovani komponentebi SP-B da SP-C uzrunvelyofen 

fosfolipiduri Sris stabilizacias. yvela monacemi 

cxadyofs, rom darRvevebi surfaqtantis sistemaSi mniS-

vnelovan rols asruleben filtvebis mravali daavade-

bis paTogenezSi. 
orsulobis 28-e kviramde nayofis filtvebSi mxo-

lod sfingomielini sinTezirdeba. Cveulebriv, am drois-

Tvis II tipis epiTelur ujredebSi dagrovili glikogeni 

xmardeba cximovani mJavebis sinTezs, Semdgom dipalmi-

toillecitinis warmoqmnas. nayofis filtvebis momwife-

bisas naTlad Cans kavSiri ujredSida lamelaruli sxeu-

lebis (fosfatidilqolinis damgrovebeli organelebi) 

raodenobis gazrdasa da am ujredebSi glikogenis rao-

denobis Semcirebas Soris.  
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sur.11. 

surfaqtantis cilebi1 

surfaqtanti A (SP-A) da SP-D potenciurad ukavSirdebian  

mTel rig receptorebs, maT Soris SP-R210, Toll-msgavsi 

receptori 2 (TLR2), TLR4, signalis mainhibirebeli 

regulatoruli cila-α (SIRP- α) da CD91—kalretikulini.  

SP-A  ukavSirdeba SIRP- α da akavebs anTebiTi mediatoris 

warmoqmnas. rodesac SP-A dakavSirebulia paTogenTan, 

kolagenis msgavsi monakveTi ukavSirdeba CD91-kalretikulins. 

NF-κB (birTvis faqtorebi, anu birTvis makontrolebeli 

cilebis kompleqsi); protein kinaza PKC; SHP1, SRC 

homologiuri 2 (SH2)-domeni, romelic Seicavs  

protein tirozin fosfataza 1. 

 

aRsaniSnavia, rom rogorc surfaqtantis, aseve ENaC 

da 3Na+/2K+-atf-azas sinTezi iwyeba fexmZimobis 28-e kvi-

ridan. amitom naadrev axalSobilebSi sunTqvis darRve-

vis sindromi SeiZleba ganviTardes. mSobiarobamde ramo-

                                                 
1 https://www.nature.com/articles/nri1528 
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denime kviriT adre amnioturi siTxis skrininguli testi 

avlens axalSobils, romelsac aqvs respiratoruli dis-

tress sindromis ganviTarebis maRali riski (RDS). es ga-

mokvleva saSualebas iZleva daigegmos mSobiarobis dro, 

ganisazRvros, saWiroa Tu ara dedis mier glukokorti-

koiduli preparatebis miReba nayofis filtvebis momwi-

febis dasaCqareblad, an saWiro gaxdeba Tu ara axalSobi-

lisTvis prevenciuli RonisZiebebis Catareba. 

 

 
 

sur. 12.  

surfaqtanti D-s (SP-D) moqmedebis mravalferovneba 

obstruqciuli filtvis daavadebis dros   

SP-D ilustrirebulia rogorc dodekameri, 12 monomeruli 

jaWvis Semcveli naxSirwyal-Semcnobi domeniT. 

I - SP-D amcirebs IL-1β, 6, 8, TNF-α sinTezs, aZlierebs 

apoptozuri ujredebis „gawmendas“, Trgunavs limfocitebis 

proliferacias, aregulirebs makrofagebis pasuxs; II — SP-D 

amcirebs lipidebis daJangvas, lipidebis Tavisufali 

radikalebisa da H2O2-is warmoqmnas; III — SP-D iwvevs 

aglutinacias, fagocitozis induqcias, „sunTqviT afeTqebas“ 

da aZlierebs neitrofilebis qemotaqsiss. 
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Tema 4 

alveoluri siTxe, satransporto sistemebi, 

ionebisa da wylis arxebis ganawileba,  

struqtura da funqcia 

4.1. alveoluri siTxe 

rogorc alveolebis agebulebidan gamomdinareobs, 

alveolebis sivrceSi alveocitebsa da surfaqtantis 

Sres Soris ganTavsebulia siTxis Txeli fena, romelsac 

alveolur siTxes, anu hipofazas uwodeben. Sedegad al-

veolebis kedlis Sida zedapiri notioa. alveolur siv-

rceSi arsebuli siTxis Txeli fena mniSvnelovania gazTa 

cvlis efeqturad warmarTvisaTvis, es garemoeba xels 

uwyobs gazebis gaadvilebul swraf difuzias. alveolu-

ri siTxe aseve uzrunvelyofs surfaqtantis homeostazs 

da inhalirebuli toqsinebisagan — paTogenebisagan Tav-

dacvas, avsebs alveoluri sivrces ujredul zedapirs, 

Seicavs makrofagebs, saTadarigo surfaqtants, osmofi-

lur firfitovan sxeulebs da maT fragmentebs, me-2 ti-

pis alveocitebis sekreciis produqtebs. filtvis nor-

malurad funqcionirebisaTvis gadamwyvet rols asru-

lebs alveocitebis mier transportisa da wylis gamta-

rianobis Tviseba, alveoluri siTxis moculobisa da 

eleqtrolitebis Semadgenlobis regulacia. sasunTqi 

gzebis epiTeliumis ujredebiT aqtiurad sekretirdeba 

an STainTqmeba ionebis lokaluri stimulebis sapasuxod, 

riTac SeTanxmebulad regulirdeba sasunTqi gzebis ze-

dapiris Txevadi Sre. jerjerobiT gaurkvevelia fil-

tvis zedapirze  siTxis sekreciis, STanTqmis da moZrao-

bis balansi. aseve ar aris dadgenili  gaaCnia Tu ara al-
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veolas Sida alveoluri ioni/siTxis transportis an ga-

moyofis regulacia, rogor xdeba sasunTqi gzebisa da 

alveolebis koordinacia, kavSiris damyareba sasunTqi 

gzebis zedapirTan.  

ukanasknel aTwleulSi Catarebuli mravali kvlevis 

safuZvelze dadgenil iqna, rom alveoluri siTxis mocu-

loba da Semadgenloba regulirdeba gaxsnili naerTebis 

transportiT alveolur epiTeliumSi alveolur zeda-

pirsa da sivrceebs Soris natriumis aqtiur transpor-

tTan erTad. natriumis transporti ki warmoqmnis osmo-

sur wnevas, rac ganapirobebs wylis moZraobas.   

filtvis normalurad funqcionirebisaTvis gadam-

wyvet rols asrulebs alveocitebis mier transportisa 

da wylis gamtarianobis Tviseba, alveoluri siTxis mo-

culobisa da eleqtrolitebis Semadgenlobis regula-

cia. nayofis mdgomareobaSi alveoluri epiTeluri uj-

redebi monawileoben siTxis sekreciaSi ganviTarebad 

alveolebSi da sasunTq gzebSi. dabadebamde ramodenime 

xniT adre, haeriT sunTqvaze gadasvlis momzadebis miz-

niT, siTxis sekrecia wydeba da iwyeba filtvebidan siTx-

is gaZlierebuli STanTqma. es cvlileba vlindeba eleq-

trolitebis transportul Tvisebebze. 

iTvleba, rom alveoluri siTxe pirveladi elementia 

airi-sisxlis barieris gadalaxvaSi. am barieris formire-

baSi monawileobs siTxis Txeli Sre (1), romelic faravs 

epiTeluri ujredebis apikalur membranas, epiTeluri 

ujredebis Sre (2), bazaluri membrana (3) da endoTeluri 

ujredebi (4). 
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sur. 13. 

filtvSi alveoluri siTxis moculobis 

cvlilebis sqematuri gamosaxuleba1 

 

 

 

 

                                                 
1  [Front. Physiol., 22 May 2012 | doi: 10.3389/fphys.2012.00146 Why do we 

have to move fluid to be able to breathe? Martin Fronius*, Wolfgang       
G. Clauss and Mike Althaus] 
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suraTze warmodgenilia sqematuri gamosaxuleba  Tu 

rogor regulirdeba alveoluri siTxis moculoba da Se-

madgenloba ionebis transepiTeluri transportiT.  al-

veoluri siTxis moculoba da Semadgenloba mniSvnelo-

van faqtors warmoadgens gazTa cvlaSi da filtvebis 

imunuri pasuxis realizaciaSi. surfaqtantis molekule-

bi alveolur siTxesTan erTad zemoqmedeben airebis di-

fuziaze. garda aRniSnulisa, alveoluri siTxis Semad-

genloba gavlenas axdens filtvebSi imunuri pasuxis Cam-

rTveli sxvadasxva faqtorebis aqtivobaze, maT Soris 

surfaqtanti, antimikrobuli peptidebi, defenzinebi 

(18-45 aminomJavas naSTisagan Semdgari imunuri sistemis 

kaTionuri peptidebi, anadgureben fagocitozis dros 

STanTqmul baqteriebs, maT membranaze forebis warmoq-

mnis meqanizmiT), citokinebi, alveoluri makrofagebi. 

alveolur siTxeSi ixsneba  Jangbadi, romelic Sem-

dgom difundirebs  alveocitebSi. procesi garkveulwi-

lad evolucias ubrundeba, rodesac erTeuli ujredebi 

STanTqavdnen Jangbads wylidan.  

rogorc cnobilia, nayofSi gazTa cvlas placenta 

uzrunvelyofs. filtvebi anatomiurad viTardeba mTeli 

fexmZimobis ganmavlobaSi, fexmZimobis 25-e kviraze for-

mirdeba kargad ganviTarebuli alveolebi. am periodis 

ganmavlobaSi nayofis filtvebSi alveoluri epiTeluri 

ujredebiT ganuwyvetliv warmoiqmneba siTxe — transsu-

dati filtvis kapilarebidan da mcire raodenobiT sur-

faqtanti. dabadebamde ramodenime xniT adre, placenta-

rulidan atmosferul sunTqvaze efeqturad gadasvlis 

mizniT wydeba siTxis sekrecia da iwyeba filtvebidan 

siTxis gaZlierebuli STanTqma-reabsorbcia. perinata-

lur periodSi es procesi ganpirobebulia natriumis io-

nebis transepiTeluri aqtiuri transportiT. ionebis aq-

tiuri transporti alveoluri epiTeliumSi qmnis osmo-
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sur gradients, rac iwvevs wylis reabsorbcias perinata-

lur periodSi da zrdasrul filtvebSi.  

yoveli zemoT xsenebuli cxadyofs, Tu ramdenad 

mniSvnelovania alveocitebis srulyofilad funqcioni-

rebisaTvis ionuri balansis dacva da, Sesabamisad, ionu-

ri arxebis srulyofili muSaoba. SedarebiT ukeTesad 

Seswavlilia kaTionebis satransporto sistemebi, Tumca 

aseve didi yuradReba eqceva anionebis moZraobis zusti 

gzebis dadgenas. anionur arxebs SeuZliaT warmoqmnan 

ko-ionuri gzebi natriumisa da qloris ionebis moZrao-

bisaTvis an sekretoruli gziT ganapirobon alveoluri 

siTxes moculobis gazrda. 

sasunTqi gzebis epiTeliocitebsa da alveocitebSi 

warmodgenilia Na+-is, kaliumis, kalciumis  da Cl-is ione-

bisa da wylis arxebi.  

4.2. wylis arxebi — akvaforinebi 

 alveocitebSi wyali transujreduli da ujredSo-

risi mimarTulebiT gadaadgildeba. epiTeliumis wylis 

arxi akvaforini iqmneba dabalmolekuluri (30 kDa) in-

tegraluri cilebiT, romlebic funqcionireben rogorc 

wylisa da zogierTi polaruli molekulebis (mag., gli-

cerolis) membranuli gadamtanebi. ganasxvaveben akvafo-

rinebis 13 nairsaxeobas specifikuri eqspresiiT epiTe-

lur, endoTelursa da sxva qsovilebSi. adamianis fil-

tvebSi eqspresirdeba Semdegi akvaforinebi: AQP1, AQP3, 

AQP4 da AQP5. AQP1 eqspresirdeba sasunTqi gzebis Se-

momsazRvrel mikrovaskularul endoTeliumis ujre-

debSi, apikalur da bazalur membranaSi, aseve zogierT 

pnevmocitSi, AQP3 — zeda sasunTq gzebSi (cxvirxaxa, tra-

qea), epiTeliumis bazaluri ujredebis membranaSi, aseve 

II tipis alveocitebis membranaSi,  AQP4 — rogorc msxvi-
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li-zeda, aseve mcire-qveda sasunTqi gzebis epiTeliumSi) 

da AQP5 eqspresirdeba I tipis alveolur epiTelur uj-

redebSi da sasunTqi gzebis epiTeluri ujredebis (lor-

wqveSa jirkvlebis ujredebSi) apikalur membranaze (sur. 8). 

ujredebs Soris mkvrivi kavSirebi uzrunvelyofen mem-

branuli cilebis asimetriul ganlagebas. ujredebis mem-

brana Seicavs ionoseleqtiur arxebs, romlebic aregu-

lireben Na+-isa da Cl-is ionebis gadatanas. ionebis gada-

tanas Tan sdevs wylis transujreduli difuzia. 

 

sur. 14. 

akvaforinebis ganawileba alveolaSi 
1 — wamwamebiani svetiseburi ujredebi; 2 — gobletis ujredi; 

3 — bazaluri ujredi,  AQP — wylis arxi — akvaforini 

 

4.3. natriumis matransportirebeli sistemebi, ma-

regulirebeli naerTebi 

epiTeluri Na-is arxi (ENaC). Na-is ioni eqstrauj-

reduli siTxis mTavari ionia. epiTelur ujredebSi, maT 

Soris alveolur epiTeliumSi, natriumis transports 
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ENaC-arxi aregulirebs (sur. 9), Tumca, natriumi gadaad-

gildeba, aseve, kotransportis meqanizmiT da axasiaTebs 

ujredSoris transporti. Na+--is ioni absorbirdeba ori-

ve tipis alveocitebiT natriumis arxiT. arxi seleqtiu-

ri arxebis tips ganekuTvneba, ganasxvaveben maRali se-

leqtiurobis (HSC) da araseleqtiuri arxis (NSC) tipebs. 

1 tipis alveocitebSi ki — cikluri-nukleotid-daWiS-

kruli arxis tipis natriumis arxia gamovlenili (CNGC). 

arxebi ujredis apikalur membranaSia ganTavsebuli. arxi 

ar avlens homologias potencialdamokidebulsa da qo-

linreceptorul arxebisadmi.  

 

 

 
 

sur. 15. 

sasunTqi gzebis ujredebisa da alveocitebis  

membranaSi wylis arxebisa da ionuri arxebis  

ganawilebis sqematuri gamosaxva 
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ionebis transportis regulacia mimdinareobs tran-

skripciul da posttranskripciul doneze. ionebis 

transportis ZiriTadi regulatorebia hormonebi — al-

dosteroni, antidiurezuli hormoni, kortizoli da at-

riul natriurezuli peptidi, regulacias awarmoebs, 

aseve, superoqsidioni. hormonebis zemoqmedeba arxebis 

funqciaze gansxvavebulia. 

alveolebsa da sasunTqi gzebis epiTeliumSi ionuri 

transportis modeli:  sasunTqi gzebis epiTeliumSi pe-

ricilialuri siTxis moculobisa da mukocilialuri 

klirensisaTvis aucilebelia wonasworobis SenarCuneba 

Na+-is STanTqmasa da Cl-is sekrecias Soris. bazolatera-

luri membranis  Cl-is sekrecia moicavs Cl-is Sesvlas 

bazolateraluri Na+-K+-2Cl− an K+-Cl− kotransportioris 

saSualebiT,  misi momdevno gasvliT apikaluri membranis 

Cl− arxebis meSveobiT, maT Soris kisturi fibrozis tran-

smembranuli gamtareblobis regulatori CFTR-arxi. kis-

turi fibrozis, mukoviscidozis dros arxis disfunqci-

is Sedegad mcirdeba Cl-isa da siTxes sekrecia. Na+-is 
absorbcia alveoluri epiTeliumiT (ATI da ATII-ujrede-

bi) moicavs Na+-is pasiur Sesvlas apikaluri membranis 

Na+-is arxiT (ENaC), misi momdevno gandevniT ujredidan 

bazolateralur membranaze lokalizebul Na+-K+-atf-

azaTi. K+-is ionebi reciklirdebian bazolateralur mem-

branaze lokalizebuli Sesabamisi kaliumis arxiT. 
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sur. 16. 

satransporto meqanizmebi sasunTq gzebsa 

(А) da alveolebis epiTeliumSi (B)1 

PCL — pericilialuri, anu sasunTqi gzebis siTxe 

 

                                                 
1  http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0124833 
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amrigad, sasunTq gzebSi (А) da alveolebis epiTeli-

umSi (B) lokalizebuli satransporto sistemebis umete-

soba warmodgenilia:  1. Na+-is arxebiT, maT Soris maRali 

seleqtiurobis HSC (ENaC) arxi; cikluri nukleotid-

daWiSkruli CNG natriumis arxi; araseleqtiuri NSC-

arxi; 2. qloris arxebi: CFTR-arxi da Ca2+aqtivirebuli 

qloris arxi CACC; 3. K+-is arxebi, 4.  Na+-K+-ATP aza tum-

bo, 5. Na+-K+-2Cl− an K+-Cl− kotransportiori, 6. wylis arxi 

akvaporini  AQP.   

 

sur. 17. 

alveocitebSi onebis transportis 

mimarTulebis sqematuri gamosaxva 

 

warmodgenili sqemis Tanaxmad, Na-is ionis gadasvlas 

lorwqveSa sivrceSi awarmoebs 3Na/2K+-ATP-aza, romelic 

bazolateralur membranazea lokalizebuli da funqci-

onirebs, rogorc eleqtrogenuri tumbo (3Na/K+). K+-io-

nebi K+-is axebiT ganidevneba. Na-is ionebis transports 

Tan axlavs qloris ionebis (Cl-is) gadaadgileba rogorc 

epiTeliumis ujredebis gadakveTiT (transujredulad), 
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aseve ujredSorisi sivrciTs koncentraciuli gradien-

tis mimarTulebiT, romelic iqmneba zemoT xsenebuli 

sistemebiT. dadgenilia, rom me-2 tipis alveocitebSi 

apikaluri membranidan aqtiurad absorbirdeba Na-is io-

nebi da wyali. Semdgom, bazolateralur membranaze lo-

kalizebuli Na/K+-ATP-azas meSveobiT Na-is ionebi gani-

devneba ujredidan. amasTanave, erTdroulad am ujrede-

bis apikalur membranaze sasunTqi gzebis sanaTurisken 

iwyeba Cl-is ionebis aqtiuri sekrecia Cl-seleqtiuri ar-

xebis meSveobiT. es procesi aucilebelia epiTeliumis 

sekretoruli funqciisaTvis. ujredebSi Cl-is ionebis 

SeRwevas alveocitebis bazolateralur membranaze lo-

kalizebuli Na-K+-2Cl-is gadatanis kotransportuli me-

qanizmi uzrunvelyofs. amasTanave, qloris ionebis tran-

sujreduli tranzitis aucilebel pirobas ujredSida 

kalciumis aucilebeli koncentraciaa. amrigad, alveo-

citSi qloris ionis Sesvla (Na-K+-2Cl-is kotransporti) 

da ujredidan gasvla (aqtiuri sekrecia apikaluri mem-

branidan) Ca-damokidebuli procesebia. gamoTqmulia mo-

sazreba, rom lorwovani Sris erTi da imave monakveTebiT 

xdeba absorbciac da sekreciac, vinaidan sasunTqi gzebis 

sxvadasxva monakveTebis epiTeluri ujredebi, romlebic 

eleqtrolitur transports awarmoeben, morfologiu-

rad da funqciurad ar gansxvavdebian. Sesabamisad, ba-

lansi absorbciis da sekreciis procesebs Soris gan-

sazRvravs lorwos sisqes da Semadgenlobas. 
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sur.18. 

alveocitebSi ionuri arxebis 

ganawilebis sqematuri gamosaxuleba1 

 
 

Na-is arxi Sedgeba α-, β- da γ-suberTeulebisagan. α-

suberTeuli sinTezirdeba struqturuli genebiT, β- da 

γ-suberTeulebis sinTezi regulirdeba aldosteroniT. 

TiToeuli suberTeuli Seicavs 4 gansxvavebul domens: 

citoplazmur N-kiduras, grZel eqstraujredul mar-

yuJs, or mokle hidrofobur segments da citoplazmur 

C-kiduras. arxis β- da γ-suberTeulebi pasuxismgebelni 

arian membranis zedapirze arxis funqcionirebaze. arxi 

uzrunvelyofs alveocitSi Na-is ionebis pasiur tran-

sports koncentraciuli gradientis mixedviT. 

                                                 
1 https://www.frontiersin.org/articles/10.3389/fphys.2012.00146/full 
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sur. 19.  

alveocitebis (II tipi) epiTeluri Na+-arxis  

ENaC arxis struqturuli gamosaxuleba1  

yviTeli feris — α -suberTeuli, narinjisferi — 

aldosteroniT regulirebadi β- da γ-suberTeulebi  

 
3Na/2K+-ATP-aza awarmoebs energodamokidebul Na-is 

gandevnas koncentraciuli gradientis sawinaaRmdegod 
bazolateralur membranaSi citoplazmidan interstici-

umSi. meqanikuri ventilacia mimdinareobs filtvis siTx-

is klirensTan erTad da regulirdeba 3Na/2K+-ATP aza-

Ti. 3Na/2K+-ATP–aza Sedgeba a- da b-suberTeulebisagan, a-

suberTeuli struqturuli genebiT, b-suberTeulis sin-

Tezi ki regulirdeba transkripciis doneze. epiTeluri 

Na-is arxebi warmoqmnian transepiTelur osmosur gradi-

ents, romelic ganapirobebs alveoluri sivrcidan siTx-

is moZraobas.  

                                                 
1 Cooperation with Prof. Dr. Jean-Daniel Horisberger, Pharmacological Insti-

tute, University of Lausanne 
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natriumis arxisa da Na/K-ATP-azas struqturuli 
komponentebi gansxvavebuli meqanizmebiT regulirdebi-

an. am suberTeulebis sinTezs aregulirebs gansxvavebu-

li hormonebi. Sesabamisad, natriumis ionebis transpor-
ti hormonebis gavleniT regulirdeba.   

adrenalinis efeqti apikalur membranaSi vlindeba 

ENaC-s internalizaciaSi, xolo bazolateralur membra-

naSi ki 3Na/2K+-ATP aza-s swraf internalizaciaSi. adre-

nalinis moqmedebiT Zlierdeba Na-is ionebis reabsor-

bcia. adrenalinis efeqti realizdeba β1-/β2-adrenore-

ceptorebiT, meoradi mesenjeri — cikliuri amf. ciklu-

ri amf-is dones mateba aZlierebs Na-is transports  II 

tipis alveocitebSi Na-is arxebis gaxsniT da 3Na/2K+-

ATPaza-s α-suberTeulis fosforilirebiT. Na-is arxebi 

citoConCxis cilebTan (aqtini, ankirini, fodrini, speq-

trini) aris dakavSirebuli, amitom maTi gaxsna ganpiro-

bebulia citoConCxis cilebis fosforilirebiT. fil-

tvebis SeSupepbis dros β-agonistebi aZliereben siTxis 

klirenss, aerozolis saxiT miRebisas ki — aCqareben 

siTxis gawovas. 

kortizoli da aldosteroni mineralokortikoide-

bis receptorebis meSveobiT aregulireben Na-is arxis 

ENaC-is a-suberTeulis da 3Na/2K+-ATP aza-s b-suberTeu-

lis mrnm transkripciis siCqares, Sedegad es hormonebic 

aZliereben Na-is ionebis reabsorbcias. amasTanave, korti-

zoli aseve aZlierebs surfaqtantis sinTezs. alveoci-

tebSi (II tipi) natriumis arxis yvela suberTeulis inf-

rnm-i sinTezirdeba, xolo b- da g-suberTeulebis sinTe-

zi regulirebadi procesia. maTi raodenoba  matulobs 
aldosterolisa da deqsametazonis gavleniT. aRniSnu-

li hormonebi gansazRvraven ionuri arxis seleqtiuro-

bas. kerZod, aldosteronis deficitis dros sinTezir-

deba kaTion-araseleqtiuri arxi NSC, xolo aldostero-
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nis normaluri donis dros sinTezirdeba maRali kaTion-

seleqtiuri HSC arxi. I tipis alveocitebSi  ki eqspre-

sirdeba ENaC arxis yvela suberTeuli. 

               

 
 

sur. 20. 

ferment Na/K+-ATP aza-s sqematuri gamosaxuleba 

 

atriuli natriurezuli peptidi (ANP) sinTezir-

deba da sekretirdeba marcxena winagulis kardiomicete-

bis gaWimvisas, iwvevs Na-is ionebis reabsorbciis Sekave-

bas da aZlierebs ionis sekrecias. receptorTan ANP-is 

dakavSirebisas inducirdeba c-gmf-is sinTezi da kavdeba 

ENaC-isa da 3Na/2K+-ATPaza-s internalizacia, amitom 

ANP SesaZloa gulisa da ZarRvebis daavadebis dros fil-

tvebis SeSupebisa da pnevmoniis paTogenezis mniSvnelo-

vani faqtori iyos.  
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II tipis alveocitebSi hipoqsiaze sapasuxod mito-

qondriebSi warmoiqmneba superoqsid-ioni, romelic 

transkripciis faqtoris NF-kB aqtivaciiT akavebs ENaC-

is a-suberTeulis da 3Na/2K+-ATPaza-s b-suberTeulebis 
m-rnm transkripcias. superoqsid-ioni kortizolisa da 
aldosteronis funqciuri antagonistia.  

sasunTqi sistemis funqcionirebaSi mniSvnelovan 

rols asrulebs epiTeluri ujredebis membranaSi gan-

Tavsebuli qloris arxi. es tipuri anion-gamtari arxis 

struqturis mqone seleqtiuri arxia. arxi, upiratesad, 

qloris ionebisadmi aris gamtari da SezRudulad gan-

vladia HCO3
-ionebisadmi. 

 

sur. 21. 

alveolebSi wylisa da ionebis 

transportis regulacia 
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4.4. kaliumis arxebi  

 Na+-is reabsorbciisa da Cl-sekreciis dabalansebis-

Tvis mniSvnelovan rols asruleben kaliumis arxebi. es 

arxebi aregulireben epiTeluri ujredebis membranul 

potencials da, Sesabamisad, eleqtrodifuziuri natri-

umis Sesvlis da qloris gadinebis  mamoZravebel Zalas 

(Wilson et al., 2006; Greenwood et al., 2009; Mall et al., 2000, 2003). 
filtvebSi gamovlenilia kaliumis arxebis heterogenu-

roba, 40-mde transkripti (Bardou et al., 2009). Tumca, SezR-

udulia monacemebi filtvis epiTelur ujredebSi kali-

umis arxebis fiziologiur rolze membranuli potencia-

lis kontrolsa da mis SenarCunebaSi. gaugebaria, Tu riT 

aris ganpirobebuli filtvis epiTelur ujredebSi kali-

umis arxebis aseTi nairsaxeoba. Kv-is arxebis nairsaxeo-

bidan garkveuli tipis arxebi (Kvα1.5 da Kvα2.1) avlenen 

mgrZnobelobas O2-sadmi sisxlZarRvovan gluvkunTovan 

ujredebSi. alveolur ujredebSi eqspresirdeba Kv1.1, 

Kv4.3 da Kv9.3-tipis arxebi, romlebic O2-iT regulirde-

bian. Tumca, Secnobisa da regulaciis meqanizmi jerje-

robiT ucnobia. 

4.5. qloris arxebi  

qloris ionebi epiTelur ujredebSi gadaadgildeba 

rogorc transujreduli meqanizmiT, aseve ujredSoris 

eleqtroqimiuri gradientis mimarTulebiT. alveoci-

tebSi qloris tranzits uzrunvelyofs bazolateralur 

membranaze lokalizebuli Na+-K+-2Cl kotransportuli 

meqanizmi. qloris tranzitis aucilebel pirobas ujred-

Sida kalciumis koncentracia warmoadgens. amrigad, 

qloris ionebis ujredSi Sesvla (Na+-K+-2Cl -kotranspor-
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ti) da gamosvla (aqtiuri sekrecia apikaluri membrani-

dan) Ca2+ -damokidebuli procesia.  

kisturi fibrozis transmembranuli gamtareblobis 

regulators uwodeben (CFTR, cystic fibrosis transmembrane 

conductance regulator), misi deficiti gamovlenilia kisturi 

fibroziT daavadebulTa filtvSi. aRsaniSnavia, rom 

CFTR-iT daavadebuli pacientebi ibadebian filtvis mor-

fologiurad normaluri agebulebiT, rac ganviTarebad 

filtvSi siTxis sekreciaSi qloris ionebis sxva arxebis 

monawileobaze mianiSnebs. filtvis epiTelur ujredebSi 

farTod eqspresirdeba CLC-2 voltaJ-daWiSkruli qlo-

ris arxi, romelic mniSvnelovani faqtoria nayofis fil-

tvis sekreciis regulaciaSi. funqcia ar Semoifargleba 

mxolod ionebis transportiT. arxi, amasTanave, aregu-

lirebs serozul ujredebSi sulfatirebuli proteog-

likanebis sinTezsa da sekrecias. sulfatirebis xarisxi ki 

regulirdeba CFTR-Ta da retinois mJavaTi (vitamini a). 

arxis mutaciebiT ganasxvaveben Ca2+-aqtivirebul Cl-is 

arxs da voltaJ-daWiSkrul (CLC) qloris arxebs (CLC-2, -3 

da -5). arxis aqtivoba regulirdeba protein kinaza A-Ti 

regulatoruli domenis cilis serinis naSTebis fosfo-

rilirebiT da ujredSida atf-iT. arxi glikozilirebu-

lia, naxSirwylovani CanarTebi warmoqmnian ujredgare 

maryuJs. qloris ionebis gadatanis regulaciaSi mniSvne-

lovani mediatoria c-amf.  

qloris arxebi mniSvnelovan rols asruleben ujre-

dis membranis mosvenebis potencialisa da ujredis mo-

culobis SenarCunebaSi. qloris arxebi atareben aseve 

sxva anionebsac: HCO3
-, I-, SCN- და NO3

-. qloris arxis 

struqtura gansxvavdeba sxva cnobili arxebisagan.  zogi-

erTi qloris arxi aqtivirdeba voltaJiT, zogi — Ca2+-is 

ionebiT, ujredgare ligandebiT da pH-iT. 
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4.6. qloris arxis struqtura 

qloris arxi Sedgeba cilisagan saxelwodebiT qlo-

ris arxis transmembranuli regulatori cila CF trans-

membrane regulator (CFTR). misi normaluri  funqcionireba 

mdgomareobs ujredebidan qloris ionebis gasvlis kon-

trolirebaSi. cila Sedgeba 1480 aminomJavas naSTisagan, 

cila warmoadgens glikoproteins. R-domeni ukavSirdeba 

fosfatis jgufs da orive damatebiTi atf-damakavSire-

beli saitebis atf-Tan dakavSireba/gaxleCa aregulirebs 

arxis gaxsna-daxurvas.  

 

                  
 

sur.  22.1. 

CFTR arxi Ria mdgomareobaSi, 

CFTR arxi daxurul mdgomareobaSi.1 

I safexuri — arxi daxurulia (sur.13, 13a ); 

II safexuri — fosfatis jgufi (P) ukavSirdeba R-domens, 

cikluri amf (cAMP) astimulirebs enzims protein  

kinazas (PKA) fosfatis jgufis dasamateblad; 

III safexuri ukavSirdeba atf; 

IV safexuri — atf-is hidrolizi ADP+Pi,; 

V safexuri — arxis forma icvleba da Cl- -is arxi ixsneba 

                                                 
1 https://www.frontiersin.org/articles/10.3389/fphys.2012.00146/full 
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sur. 22.2.1 

 

sur. 23. 

normaluri da kisturi fibroziT daavadebul 

bronqul epiTeliumSi pH-is regulatoruli 

meqanizmis sqematuri gamosaxva2 

ASL — sasunTqi gzebis zedapiris siTxe. pH-is Semcirebis 

gavlena kisturi fibroziT daavadebuli sasunTqi 

gzebis epiTeliumis funqciaze. 

                                                 
1 http://fig.cox.miami.edu/~lfarmer/BIL265/BIL2001/cfsciam.html 
2  [R. D Coakley, R. C Boucher. Regulation and Functional Significance of Air-

way Surface Liquid pH. International Symposium on "HCO3
- AND CYSTIC 

FIBROSIS". San Diego, CA (USA). March 3-5, 2001]. 
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ukanaskneli wlebis monacemebiT, CFTR- arxi mniSvne-

lovan rols asrulebs, aseve, sasunTqi gzebis zedapiris 

siTxis (ASL) pH-is regulaciaSi. arxis meSveobiT xdeba 

bikarbonatis / qloris gatareba. 
alveolebSi sunTqvis procesSi (respiraciis) naxSi-

rorJangis gandevnisas mniSvnelovan rols asruleben 

alveolebis protonuli arxebi. Cl- / HCO3- antiporti mde-

bareobs bazolateralur membranaze, xolo apikalur 

membranaze ganTavsebulia uniporti HCO3--is gandevni-

saTvis da Na+ / HCO3-   simporti. es ukanaskneli inter-

sticiumSi ganapirobebs alkalozs da ujredis gareT 

mimarTul eleqtroqimiuri gradientis warmoqmnas. 

HCO3--is anionebi dagrovebisTanave ganidevneba alveo-

laruli epiTeliumidan alveolur subfazaSi Cl- / HCO3-  

antipotis meSveobiT. 

rogor icavs, uzrunvelyofs qloris arxi mukusis 

tenianobis SenarCunebas? 

kisturi fibrozis dros qloris da natriumis ione-

bis nakadi fundamenturad gansxvavdebian. rogorc sur.  

13-dan Cans, qloris da natriumis ionebis arxebi ganTav-

sebulia ujredis gare, savali gzebis sivrcis mimarTu-

lebiT. natriumis arxiT xdeba ionebis Sesvla ujredSi, 

xolo qloris arxis meSveobiT qloris ionebi miemarTeba 

mukusSi, ujredis gareT, savali gzebis zedapirisken. Se-

degad mukusSi Warbi raodenobiT grovdeba qloris ione-

bi, myardeba ionuri gradienti marilis maRali koncen-

traciiT gare mimarTulebiT. marilis koncentraciis ga-

Tanabrebis mizniT wyali gadis ujredSoris napralebiT 

da uzrunvelyofs mukusis datenianebas. 

kisturi fibrozis dros qloris arxi blokirebulia, 

rac ver uzrunvelyofs qloris ionebis mukusSi gadas-

vlas. Sedegad ar myardeba ionuri gradienti, rac aRar 
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saWiroebs wylis gadasvlas zedapirisken, es ganapiro-

bebs mukusis daSrobas. 

acetilqolini ukavSirdeba qloris arxs da iwvevs c-amf-

is warmoqmnas, romelic, Tavis mxriv, aaqtivebs protein-

kinaza A-s, es ki ganapirobebs arxis R-domenis fosfori-

lirebas da Sedegad arxis gaxsnas. qloris arxi akavebs 

natriumis arxs, es ki pasuxismgebelia natriumis tran-

sportze luminaluri siTxidan, amitom es mniSvnelovnad 

zrdis natriumis transujredul transports kisturi 

fibrozis dros, izrdeba natriumis transporti ujre-

debSi, Sedegad mukusi ganicdis dehidratacias. 

4.7. ionebis transporti  sasunTq gzebSi 

janmrTeli adamianis sasunTqi gzebis epiTeliumi 

aregulirebs absorbciuli da sekretoruli ionebis 

transports. sasunTqi gzebis zedapirze, rodesac Warbi 

siTxea, epiTeluri ENaC-is meSveobiT dominantobs Na-is 

absorbcia (sur. 4, A). qloris ionebi (Cl-) pasiurad absor-

birdeba paraujreduli nawiliT. Sedegad, orive uaryo-

fiTad damuxtuli apikaluri membranis potenciali (Va) 

da dabali ujredSida Na-is aqtivoba (-20 mmol) iwvevs Na-

is Sesvlas ujredSi. rodesac dabalia alveolis zedapi-

ris siTxis moculoba (airway surface liquid, ASL), arxi ENaC 

Sekavebul-blokirebul poziciaSia da apikaluri membra-

nis potenciali ufro metad uaryofiTi xdeba (negatiu-

ria). Sedegad iwyeba Cl-is sekreciis generacia. 
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sur. 24. 

ionebisa da lorwos transporti normalursa 

da cisturi fibroziT daavadebuli 

filtvis sasunTq gzebSi 

ASL — alveolas zedapiris siTxis moculoba 

(airway surface liquid volume). 

 

sqema B-ze (sur. 24) naCvenebia sasunTqi gzebis zedapi-

ris siTxis kompartmentebi, rodesac optimalurad regu-

lirdeba alveolis zedapiris siTxis moculoba. sqemaze 

gamosaxulia lorwos Sre, pericilialuri siTxis Sre 

(PCL), transportisaTvis lorwo normaluri siblantisaa.  
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sqema C-ze (sur. 24) naCvenebia Warbi Na+, Cl-, da H2O-is 

absorbciis mimarTulebebi da momatebuli Na+-is tran-

sportis ujreduli meqanizmebi kisturi fibrozis diag-

nozis mqone filtvis (CF) sasunTqi gzebis epiTeliumSi. 

CFTR-is (cystic fibrosis transmembrane conductance regulator, kis-

turi fibrozis transmembranuli regulatoris uqonlo-

ba apikalur membranaSi gamoaTavisuflebs Na-is arxs da 

zRudavs bazaluri qloris sekrecias (marcxniv), Semci-

rebulia lorwovani Sris moculoba, mucinis bade xdeba 

kompaqturi da araganvladi.  
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Tema 5 

5.1. sasunTqi gzebis bioqimiuri maxasiaTeblebi 

sasunTqi gzebis Sida zedapiri dafarulia lorwos 

Txeli SriT. bronquli sekreti — lorwo warmoiqmneba 

bronqebSi gobletis ujredebSi (goblet cells). lorwo Sei-

cavs wyalSi gaxsnil Na+, Cl-, K+, Ca2+-is ionebs, mucinebs, 

sulfatirebul proteoglikanebs, surfaqtants, lizo-

cims, laqtoferins da sekretorul IgA-s. lorwos kompo-

nenti — wyali, ionebi, surfaqtanti, sinTezirdeba sasun-

Tqi gzebis gansxvavebul adgilebSi da filtvebis respi-

ratorul nawilSi, mucinebi ki gamoiyofa lorwqveSa 

jirkvlebiT. bronquli lorwos (sekretis) mniSvnelovan 

komponents neitraluri da mJave mucinebi warmoadgenen. 

mucinebi (laT. mucus — lorwo) maRalmolekuluri gli-

koproteinebia, gamovlenilia membranaSi da lorwos gel-

Si, romelic icavs ujredebis zedapirs. mucinebi warmo-

adgens lorwovan proteoglikans, romelic gamomuSavde-

ba specializebul ujredebSi. mucinidan gamoyofil po-

lisaqaridebs mukopolisaqaridebs uwodeben. mucinebis 

SenebaSi naxSirwylovani jaWvebi dakavSirebulia ro-

gorc O-, aseve N-glikoziduri bmiT da, Sesabamisad, war-

moqmnian N- da O-glikanebs. mucinebis N- da O glikanebs 

ferment sulfotransferazebiT sulfatis jgufebi 

ukavSirdeba eTerebis  warmoqmniT. sulfatirebuli jgu-

febi Zalian mniSvnelovan rols asruleben (CarTuli 

arian) epiTeluri Sris dacvaSi, ujredebis da baqterie-

bis adheziaSi. sulfatirebul eTerebs SeuZliaT antige-

nuri an leqtinis damakavSirebeli adgilebis SeniRbva 

(maskireba). maT SeuZliaT glikoproteinebis biosinTe-
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zis, sicocxlis xangrZlivobisa da biologiuri rolis 

regulireba, aseve limfocitebis homingisa da anTebis 

kontroli. bronqul lorwoSi glikozaminoglikanebidan 

(mJave mukopolisaqaridebidan) didi raodenobiT aris 

warmodgenili sialo- da sulfomucinebi. yovelive ze-

moTqmuli cxadyofs, Tu ra didi mniSvneloba eniWeba 

fermentebs sulfotransferazebs, romlebic ganapiro-

beben mucinis molekulebis sulfatirebas. sulfatire-

buli glikanebi zrdian mucinis uaryofiT muxts, rome-

lic gavlenas axdens maT qimiur da fizikur Tvisebebze, 

hidrirebaze da metalis ionebis dakavSirebaze. 

lorwos warmoqmna da proqsimaluri mimarTulebiT 

gadaadgileba sunTqvis dacviTi funqciis erT-erT for-

mas warmoadgens. bronquli lorwo atenianebs SesunTqul 

haers, aregulirebs mis temperaturas, lorwos komponen-

tebi afiqsireben mikrobebs da maT toqsinebs, lorwo ga-

moleqavs mtvers da axdens mis evakuacias. bronquli 

lorwo epiTeliums mikroorganizmebisagan ara mxolod 

meqanikurad icavs, aramed baqteriostatul qmedebasac 

axorcielebs. normaSi, lorwo dRe-RameSi 10-15-dan 100-

150 ml-mde sinTezdeba (saSualod 0.1-0.75 ml/ sxeulis 1 

kg wonaze). janmrTeli adamiani ver grZnobs Warbi lor-

wos warmoqmnas, aseve warmoqmnili lorwo ar iwvevs xve-

lis refleqss, rac ganpirobebulia traqeo-bronquli 

sistemidan lorwos gandevnis fiziologiuri meqanizmis 

— mukociliaruli klirensis (inhalirebuli nawilakebis 

klirensi, anu transporti) arsebobiT. mukociliarul 

klirenss uzrunvelyofs prizmuli mocimcime epiTeliu-

mis wamwamiani ujredebi. maT Tavisufal zedapirze 200-mde 

mocimcime „wamwamia“, romlebic wamSi 15-16 rxevas awarmo-

eben da lorwos 4-10 mm/wuTSi siCqariT gadaaadgileben. 

lorwos ujredis zedapirTan kontaqti 0.1 wams ar aRema-

teba, rac zRudavs baqteriebis bronqebis zedapirTan 

kontaqtis dros da SesaZlo adheziasa da ujredSida in-
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vazias. mukocilialur klirensze moqmedebs lorwos re-

ologia, lorwos adheziuroba da mocimcime epiTeliumis 

wamwamebis moZraoba.  

lorwos reologia (denadoba) — ganisazRvreba sul-

fatirebuli proteoglikanebisa da Ca2+-is ionebis Tana-

fardobiT. kalciumis [Ca2+] matebisas irRveva lorwos 

denadoba. vinaidan sulfatirebuli proteoglikanebis 

sinTezs vitamini A aregulirebs, misi deficiti lorwos 

klirensis darRvevas, baqteriebis gamravlebas da anTe-

biTi procesebis ganviTarebas ganapirobebs. 

lorwos adheziuroba pirdapir proporciulia qlo-

ris ionebisa da surfaqtantis Semcvelobisadmi. 

lorwos adheziuroba Cl-is ionebisa da surfaqtan-

tis Semcvelobis pirdapir proporciulia. amrigad, mu-

kociliaruli klirensi sasunTqi organoebis mniSvnelo-

vani dacviTi meqanizmia da uzrunvelyofs filtvebis 

sxvadasxva inhalirebuli naerTebisagan, metabolizmis 

produqtebisagan gasufTavebas. 

bronquli lorwos komponentebi producirdeba ra-

modenime saxis ujredebiT. zedapiruli epiTeliumis Sre, 

garkveulwilad, aregulirebs lorwos adheziursa da re-

ologiur Tvisebebs SerCeviTi reabsorbciis, surfaqtan-

tis sekreciisa da lorwovani jirkvlebis parakrinuli 

regulaciis safuZvelze. lorwqveSa jirkvlebi Seicaven 

4 tipis ujredebs: serozul ujredebs, mukocitebs, ze-

dapirul epiTeliocitebs da kambialur ujredebs. 

 serozuli ujredebi ganTavsebulia jirkvlis fuZe 

nawilSi, am ujredebiT sekretirdeba qlorisa da natriu-

mis ionebi, lizocimi, laqtoferini da sekretoruli IgA. 

sekrecia iwyeba qloris ionis arxis gaxsniT. jirkvlis 

sanaTurSi gadmosuli Cl-is ionebi uzrunvelyofen tran-

sepiTelur potencialTa sxvaobas Na-is ionebis ujred-
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Soris transportisaTvis, xolo wyali gadadis transce-

lulurad.  

fialiseburi ujredebi — mezokrinuli tipis er-

Tujredian jirkvlebs warmoadgenen da gamoyofen lor-

wovan sekrets. maTi maqsimaluri raodenoba traqeas eq-

straToraqsis nawilSia ganTavsebuli. bronqebis diamet-

ris SemcirebasTan erTad maTi raodenoba mkveTrad 

mcirdeba. bronqiolebSi, romelTa diametric 1 mm-ze nak-

lebia, aRar gvxvdeba fialiseburi ujredebi. janmrTeli 

adamianis sasunTq gzebSi wamwamiani da fialiseburi uj-

redebis Sefardeba 10:1 aris.  

 

sur. 25. 

lorwqveSa jirkvlebis serozuli 

ujredebiT ionebisa da wylis sekrecia 

 

klaras sekretoruli ujredebi fosfolipidebsa 

da bronqul surfaqtants asinTezireben. es ujredebi 

gansakuTrebiT didi raodenobiT wvril bronqebSi da 

bronqiolebSi gvxvdeba. varaudoben, rom anTebiTi pro-

cesis dros klaras ujredebi fialis ujredebad garda-

iqmneba. aRsaniSnavia, rom anTebiTi procesis dros lor-

wovani garsis ujredebi warmoqmnian blant lorwos — 
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naxvels, rac glikoproteinebis gaZlierebuli sinTeziT 

aris ganpirobebuli, kerZod neitraluri mucinebis sin-

Tezis xarjze. Sedegad lorwos reologiuri Tvisebebi 

icvleba, gelis fraqcia aRemateba zolis fraqcias. aRi-

niSneba fialiseburi ujredebis raodenobrivi mateba da 

lorwos hipersekrecia. sagrZnoblad izrdeba lorwos 

adheziuroba, Sedegad irRveva bronqebis lorwovanas 

mTlianoba da misi fizikur-qimiuri Tvisebebi. lorwos 

moculobisa da siblantes gazrdis paralelurad mcir-

deba misi elastikuroba. baqteriuli warmoSobis prote-

olizuri enzimebisa da leikocitebis neitrofiluri 

elastazas aqtivobis matebis Sedegad Tvisobrivad ic-

vleba bronquli lorwos Semadgenloba, mcirdeba loka-

luri imunitetis ZiriTadi komponentebis raodenoba: 

sekretoruli IgA-s, interferonis, laqtoferinisa da 

lizocimis raodenoba. bronquli lorwos reologiuri 

Tvisebebis cvlilebis Sedegad irRveva mocimcime epiTe-

liumis wamwamebis moZraoba, rac gamwmendi funqciis 

blokirebas ganapirobebs.  
qloris ionis arxis struqtura da ionebis sekreciis 

meqanizmi bolomde garkveuli ar aris. dadgenilia, rom 

filtvis normaluri morfogenezi damokidebulia qlo-

riT stimulirebuli siTxis transportze. nayofis peri-

odSi ganviTarebadi filtvis epiTeliumiT sekretirdeba 

siTxe, romelic avsebs haeris sivrceebs. siTxis sekreci-

is piki aRiniSneba arxebSi da morfologiur erTeulebSi, 

parkebSi, rac kritikul moments warmoadgens filtvis 

ganviTarebaSi. siTxe, romelic avsebs potenciur sasunTq 

sivrceebs, sekretirdeba filtvis epiTeliumis qloris 

ionebis stimulirebiT embrionuli ganviTarebis period-

Si. nayofis filtvSi ase grZeldeba dabadebamde.  
serozuli ujredebi asinTezeben enzims lizocims. 

serozuli ujredebidan sekretirdeba lizocimi, laqto-

ferini (rkinaSemcveli glikoproteini), rkina lorwoSi 
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gamoTavisufldeba baqteriebisa da epiTeliocitebis 

daSlis Sedegad. klaras ujredebSi warmoiqmneba fermen-

ti fosfolipaza, romelic Slis surfaqtants. 

mukocitebSi sinTezirdeba Ca2+-is ionebTan kondensi-

rebuli mucinebi. mucinebis sekrecia regulirdeba CFTR-

iT. amrigad, qloris arxi CFTR erTdroulad asrulebs 

anionuri arxisa da ujredSida regulatoris funqcias. 

CFTR aqtivirdeba c-amf-is ujredSida sinTezisa da 

[Ca2+]is gazrdis Sedegad. 

zedapiruli epiTeliocitebi fenotipurad II tipis 

alveocitebis msgavsia. zedapiruli epiTeliocitebi 

ENaC, 3Na+/2K+-atf-azas da surfaqtantis sinTezis enzi-

mebs eqspresireben. zedapiruli epiTeliocitebi lor-

wos ionur Semadgenlobas aregulireben, parakrinulad 

aregulireben lorwqveSa ujredebis sekreciis funqcias 

da, amasTanave, imunomodulatorul funqcias asrule-

ben. 
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Tema 6 

6.1. gazTa cvla filtvebSi, molekuluri meqanizmi 

gazTa cvla filtvis alveolebSi mimdinareobs, al-

veolebSi eriTrocitebidan CO2 difundirebs, O2 ki alve-

olebidan sisxlSi. dRe-Ramis ganmavlobaSi hemoglobini 

haeridan iTvisebs da gadascems qsovilebs 600 l-mde O2-s 

Jangbads (27 moli, 850 g), qsovilebSi ki warmoiqmneba 500 

l-mde CO2, romelic aseve hemoglobinis meSveobiT gani-

devneba organizmidan. filtvebidan qsovilSi difuziis 

mamoZravebel Zalas warmoadgens sisxlis nakadi da Jan-

gbadis koncentraciis gradienti alveolur haersa da 

ujredSoris siTxes Soris, alveoluri-kapilaruli Jan-

gbadis parcialuri wnevis sxvaobiT:  

• 13.83 (pO2 alveolebSi) — 5.98 (pO2 kapilarebSi)=7.85 kPa 

cxrili 1 

organizmSi Jangbadisa da naxSirorJangis koncentra-

ciis gradientebi 

 

parcialu
ri wneva, mm 
vercxlis 

wyl. sveti*

organizmis haeri da 
siTxeebi 

O2  CO2 

JangbadiT 
hemoglobinis 

gajerebis 
xarisxi, % 

atmosferuli haeri 
alveoluri haeri 
arteriuli sisxli 
ujredSorisi siTxe 
venuri sisxli 

157 
100 
93 
35 
40  

0.3 
40 
40 
50 
46  

-- 
-- 
97 
-- 
64 



 72 

• CU-sistemaSi wneva paskalSi gamoisaxeba (Pa), 1 mm 

vercx.wyl. svetis= 133 Pa 

ujredSoris siTxeSi, sadac Jangbadi sisxlidan gada-

dis, parcialuri wnevaa 35 mm vercx. wyl. sveti, koncen-

traciaTa sxvaoba 65-ia, rac ganapirobebs Jangbadis alve-

olebidan sisxlSi gadasvlas, sisxlidan ki ujredSoris 

siTxeSi. ujredSoris siTxesa da arteriuli sisxlis CO2-

is parcialuri wnevis gradienti O2-is koncentraciul 

gradientze naklebia. Tumca CO2-is difuziis siCqare 30-

jer aRemateba O2-is difuziis siCqares, rac CO2-is swraf 

gadasvlas ganapirobebs ujredSorisi siTxidan sisxlSi. 
aRsaniSnavia, rom alveoluri Jangbadi 1.2-jer swra-

fad difundirebs CO2-is gamodevnasTan SedarebiT. 

 

sur. 26. 
gazTa cvla filtvebSi 

 

SesunTquli haeri Seicavs 21% Jangbads da 0.03% nax-

SirorJangs, amosunTquli haeri ki Seicavs 16% O2-sa da 

4.5% CO2-s, darCenili Semcveloba sisxlSi garkveulwi-

lad aumjobesebs organizmiT Jangbadis SeTvisebas. CO2-is 

optimaluri koncentracia 6-8%-s warmoadgens, misi Sem-
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dgomi matebisas Jangbadis aTviseba organizmiT mcirde-

ba. sisxlSi CO2-is dabali koncentraciisas Jangbadi 

mWidrod aris dakavSirebuli hemoglobinTan da saWiro 

dros veRar Camocildeba eriTrocits. am SemTxvevaSi mi-

si SeRweva sisxlidan qsovilTa ujredebSi ramodenime-

jer mcirdeba. ujredebi Sedegad ganicdian Jangbadis uk-

marisobas (SimSils) sisxlis Jangbadis maRali gajerebis 

pirobebSi. am dros irTveba dacviTi efeqti (e.w. verigo-

boris efeqti). misi arsi mdgomareobs SemdegSi: organiz-

mi Jangbadis SimSilobis aRkveTis mizniT cdilobs Seaka-

vos CO2-i sisxlZarRvebis refleqtoruli spazmiT. sis-

xlis nakadis siCqare Sedegad mcirdeba, rac uzrunvel-

yofs CO2-is danakargis Semcirebas. rodesac sisxlSi pi-

riqiT CO2-is raodenoba Warbadaa, misi koncentraciis 

momdevno mateba akavebs hemoglobiniT Jangbadis gadace-

mas. mas Tan sdevs sisxlZarRvebis sanaTuris gafarToeba, 

rac xels uwyobs Warbi CO2-is miwodebas da kaniT da fil-

tvebiT misi organizmidan gandevnas. 

              
 

sur. 27. 

gzTa cvla alveolaSi 

sqematuri gamosaxva1 

                                                 
1 https://gastransportintheblood.weebly.com/internal-respiration.html 
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6.2. hemoglobinis roli gazTa cvlaSi 

6.2.1. hemoglobinis struqturuli organizacia,  

           bioqimiuri daxasiaTeba da roli gazTa cvlaSi 

hemoglobini (Hb) eriTrocitebis ZiriTadi cilaa. 

misi saerTo raodenoba sisxlis 100 ml-Si 13-16 g. erTi 

eriTrociti daaxloebiT 340x106 molekula hemoglobins 

Seicavs. hemoglobinis yovel 1 g-s 1.34 ml Jangbadis  da-

kavSireba SeuZlia. 

hemoglobinis ZiriTadi funqciebia: 1) O2-is tran-

sporti; 2) CO2-is transporti; 3) sisxlis buferuli Tvi-

seba. 

hemoglobini rTuli, meoTxeuli struqturis mqone 

cilaa, hemoproteinia, misi prosTetuli jgufia ferop-

rotoporfirini — hemi, cilovani nawili ki warmodgeni-

lia cila globiniT. hemoglobinis molekula Seicavs 4 

hems da, Sesabamisad, 4 molekula Jangbadis dakavSireba 

SeuZlia. hemi Seicavs pirolis 4 rgols, pirolis birTvSi 

ganTavsebulia rkinis atomi, romelic ori kovalenturi 

bmiTaa dakavSirebuli. rkina hemoglobinis molekulaSi 

2-valentiania. rkinasTan warmoqmnili kompleqsis per-

pendikularulad ganlagebulia rkinis me-5 da me-6 sako-

ordinacio kavSirebi. me-5 kavSiriT rkina ukavSirdeba 

cilis molekulas (aminomJava histidinis imidazolis 

naSTs), me-6 kavSiri ki rCeba Tavisufali an Cainacvleba 

O2-iT. hemi dakavSirebulia cila globinTan hidrofobu-

li kavSiriT pirolis rgolebsa da aminomJavebis hidro-

fobul radikalebs Soris.  
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4O2 + Hb <——> nH+ + Hb(O2)4  

cila globini Sedgeba 2α (141 aminomJavas naSTi) da 

2β (146 aminomavas naSTi) suberTeulisagan. suberTeule-

bi kompaqturadaa ganlagebuli da warmoqmnian sferose-

bur makromolekulas. erTi α- da erTi β-jaWvi (αβ) qmnis 

globinis molekulis simetriul naxevars — suberTeuls. 

α1β1 da α2β2 jaWvebis kontaqtis zonaSi ganTavsebuli 30 

aminomJavas naSTi uzrunvelyofs urTierTqmedebis 

mWidro kavSirs. garemo ares SemJavebis an Setutianebisas 

hidrofoburi nivTirebebis Tanaobisas, dabali tempera-

turis pirobebSi, denaturaciis gamomwvevi faqtorebis 

moqmedebiT tetrameruli hemoglobini disocirdeba jer 

dimerebad, xolo Semdeg ko monomerebad: 

2α2β     αβ + αβ     α + β + α + β 

hemoglobinis disociaciis gamomwvevi faqtoris mo-

cilebiT suberTeulebi kvlav asocirdebian tetrameru-

li molekulis saxiT, xdeba hemoglobinis molekulis 

TviT awyoba. 
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organizmSi SesaZlebelia erTdroulad 2 an meti ise-

Ti hemoglobinis arseboba, romlebic erTmaneTisagan 

globinis protomerebis pirveladi struqturiT gan-

sxvavdebian, e.i. hemoglobini gamoirCeva heterogenulo-

biT.  

 

 
sur. 28. 

hemoglobinis molekulis struqturis sqema1 

A — gverdxedi, B —zedxedi,  H — hemis jgufi. 

 

 

hemoglobinisaTvis damaxasiaTebelia saxeobrivi da 

tipobrivi specifikuroba. adamianis populaciaSi hemog-

lobinis 500-mde nairsaxeobaa arsebobs, Tumca iSviaTad 

gvxvdeba. tipobrivi specifikuroba gulisxmobs indivi-

dis ganviTarebis sxvadasxva stadiaze hemoglobinis gan-

sxvavebuli tipebis arsebobas, romlebic Cveulebrivi he-

moglobinisagan gansxvavdeba aminomJavuri Semadgenlo-

biT.  

hemoglobinis yvelaze gavrcelebuli formaa HbA. 

sisxlSi mcire raodenobiT gvxvdeba aseve minoruli he-

moglobini (HbA2), romelic saerTo hemoglobinis 2%-ia, 

                                                 
1 https://www.britannica.com/science/hemoglobin 
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Seicavs 2α2σ-jaWvs. normalur hemoglobins miekuTvneba 

aseve fetaluri hemoglobini (HbF- 2α2γ) da primitiuli, 

Canasaxis hemoglobini (HbP-α2ε2). HbP gvxvdeba adamianis 

7-12 kviris embrionSi. embrionis ganviTarebis me-3 Tvidan 

iwyeba HbF-is warmoqmna. bavSvis dabadebis Semdeg HbF 

TandaTan icvleba HbA-iT da 4-5 Tvis bavSvis sisxlSi HbF-is 

raodenoba mxolod 1-2%-ia.  

hemoglobinis unikaluri Tvisebaa O2-is Seqcevadad 

dakavSireba, Sedegad warmoiqmneba oqsihemoglobini.  

hemoglobini agreTve Seqcevadad ikavSirebs CO2-s da 

warmoiqmneba karbaminhemoglobini; am SemTxvevaSi CO2 

ukavSirdeba N-kidura α-aminojgufebs. es reaqcia damo-

kidebulia CO2-is parcialur wnevaze: 

 

Hb-NH2 + CO2            Hb - NH - COO- + H+ 

 

hemoglobins SeiZleba daukavSirdes agreTve 4 mole-

kula CO (mxuTavi gazi) da warmoiqmneba karboqsihemog-

lobini. es ukanaskneli fotomgrZnobiarea da sinaTlis 

Suqze ganicdis disociacias, gamoiyofa CO. hemoglobi-

nis hemis Fe2+-is CO-Tan dakavSirebisas rkina rCeba 2-

valentiani. aRsaniSnavia, rom Hb-is swrafva CO-s mimarT 

250-jer aRemateba O2-sadmi swrafvas. amdenad, CO-s Sesun-

Tqvisas Hb-is umetesi nawili gardaiqmneba karboqsihe-

moglobinad da kavdeba O2-is gadatanis procesi, rac 

iwvevs adamianis sikvdils. amiT aixsneba xanZrebis dros 

CO-s SesunTqvisas adamianis daRupva. O2-is parcialuri 

wnevis drouli gazrda iwvevs HbCO-is HbO2-Si gadasvlas. 

Zlieri damJangvelebis zemoqmedebiT, rogoricaa 

nitrobenzoli, azotis oqsidi, peroqsidebi, fericiani-

di, nitratebi, nitritebi, anilini, zogierTi samkurnalo 

wamali an maTi metabolitebi, qinonebi da sxva, iwveven 
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Fe2+-is daJangvas da warmoiqmneba meThemoglobini (MetHb), 

sadac Fe3+-ia. aseT mdgomareobaSi is ver ikavSirebs verc 

O2-s da verc CO2-s. sabednierod, es reaqcia Seqcevadia da 

MetHb kvlav aRdgeba Hb-ad enzim methemoglobin reduq-

tazas (kofaqtori nadH) moqmedebis Sedegad: 

 
Hb(Fe2+) + O2                MetHb(Fe3+) + O2

- 

 
darRvevebi hemoglobinis molekulaSi: 

methemoglobinis raodenobis siWarbisas viTardeba 

methemoglobinemia, Zlierdeba O2-is aqtiuri radika-

lis — superoqsidionis (O2
-) warmoqmna. daavadebis ga-

momwvevi mizezis mixedviT ganasxvaveben sami tipis methe-

moglobinemias: 1. methemoglobinemia, romelic gamowveu-

lia organuli nivTierebebiT (amilnitrati, anilini, nit-

robenzoli, nitrati, nitriti da sxva); 2. sulfanilami-

duri preparatebis zemoqmedebiT (qinini, acetanilidi, 

fenacetini, salicilatebi); 3. ojaxuri methemoglobine-

mia, romelic enzim methemoglobin reduqtazas defici-

tiTaa ganpirobebuli da STamomavlobas gadaecema mem-

kvidreobiT, am dros aRiniSneba cianozi, mTeli hemog-

lobinis 25-dan 40%-mde hemoglobini  MetHb-is saxiTaa. 

hemoglobinis cilovani komponentis sinTezis dar-

RveviT gamowveul daavadebebs hemoglobinopaTiebi 

ewodeba. am daavadebaTa jgufSi hemis normaluri struq-

tura SenarCunebulia. cnobilia 200-mde hemoglobino-

paTia. 

defeqtebi ganpirobebulia hemoglobinis polipepti-

dur jaWvSi aminomJavebis SecvliT; cnobilia 20-mde he-

moglobinis saxeoba, romelTa α- an β-jaWvSi erT-erTi 

aminomJava Secvlilia sxva aminomJavaTi. hemoglobinis 

variantebis saxelwodeba Seesabameba im adgils, sadac is 

iyo aRmoCenili da aRwerili. miTiTebulia agreTve ami-
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nomJavas Secvlis adgili da saxe. msgavs defeqtebs mie-

kuTvneba farTod gavrcelebuli namgliseburi anemia 

HbS (HbS-α2s2), hemoglobinis β-jaWvSi me-6 poziciaSi myo-

fi glutaminis mJava Canacvlebulia hidrofoburi ami-

nomJava valiniT. HbS aRdgenil formaSi warmoqmnis 

grZel asocirebul jaWvebs, romlis xsnadoba, mis daJan-

gul formasTan SedarebiT, 50%-iT aris Semcirebuli, 

rac iwvevs eriTrocitis sicocxlis xangrZlivobis Sem-

cirebas. daavadebas iwvevs malariis plazmodiumi.  

Talasemiis dros defeqtebi ganpirobebulia hemog-

lobinis jaWvebis sinTezis darRveviT: 

a. α-Talasemia — darRveulia α-jaWvis sinTezi, mcir-

deba hemoglobinis sxvadasxva fiziologiuri formebis 

warmoqmna; 

b. β-Talasemia — darRveulia β-jaWvis sinTezi, Zli-

erdeba HbF(α2γ2) da HbA2 (α2δ2)-is formireba, aRniSnulis 

miuxedavad, Jangbadis transporti mainc mimdinareobs;  

g. δ-Talasemia — Sekavebulia β- da δ-jaWvebis sinTe-

zi, Zlierdeba HbF ((α2γ2)-is warmoqmna; 

d. hemoglobinSi polipeptidur α-jaWvebTan erTad 

warmodgenilia β- da δ-jaWvebi da β- da γ-jaWvebi, aseTi saxis 

hemoglobins lepors uwodeben. misi antilepori Hb-kenia, 

aRniSnuli daavadeba sasikvdiloa.  

6.3. hemoglobinis roli sunTqvis ciklSi 

adamianis organizmis mier yoveldRiurad moixmare-

ba daaxloebiT 600 l O2 (24 moli) da warmoiqmneba daax-

loebiT 480 l CO2 (22 moli). filtvebidan hemoglobi-

nis meSveobiT O2-is arsebuli gradientiT O2  difundi-

rebs kapilarebis kedlidan da plazmidan eriTrociteb-

Si. arteriuli sisxlis hemoglobinis O2-iT gajereba 
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96%-s aRwevs. qsovilebSi Jangbadi difundirebs eriTro-

citebidan plazmaSi da aqedan intersticialur (ujred-

Soris) siTxeSi, Semdeg ki qsovilTa ujredebSi. qsovi-

lebSi warmoqmnili CO2-is transporti warmoebs karba-

minhemoglobiniT, CO2-is ZiriTadi nawili hidratirdeba 

enzim karboanhidrazas moqmedebiT, warmoiqmneba H2CO3. 

qsovilebidan H2CO3 gadadis sisxlSi, disocirdeba, CO2-is 

60% transportirdeba venozuri plazmiT HCO-
3-is saxiT, 

32%-mde ki karbaminhemoglobinis saxiT. CO2 ganidevneba 

filtvebidan. hemoglobini naxSirmJavas disociaciis 

dros gamoTavisuflebuli H+-is aqceptoria. 

hemoglobini arsebobs or konformaciul formaSi — 

T da R. T-forma (daZabuli, ingl. tense), R-formasTan Seda-

rebiT, xasiaTdeba Jangbadisadmi dabali TvisobiT, es 

aris hemoglobinis deoqsigenuri forma. T-mdgomareoba-

Si β-suberTeulis C-kiduraze ganTavsebuli aminomJava 

histidinis naSTi  monawileobs ionuri bmis (marilis xi-

dakis) formirebaSi. Jangbadis dakavSireba, R formaSi ga-

dasvlisas, T-formis erT suberTeulTan iwvevs loka-

lur konformaciul cvlilebas, histidinis naSTi brun-

deba molekulis centrisken, rac asustebs kavSirs suber-

Teulebs Soris, β-suberTeulebs Soris sivrce viwrovde-

ba. Sedegad hemoglobinis molekulaSi irRveva T-formis  

mastabilizirebeli ionuri wyvilebi da warmoiqmneba axa-

li xidakebi. Jangbadis parcialuri wnevis matebisas iz-

rdeba hemoglobinis molekulis R-forma (ingl. relaxed) 

Jangbadisadmi maRali TvisobiT (STanTqmis mrudi sigmoi-

duria). aRsaniSnavia, rom formebis urTierTgardaqmnis 

molekuluri meqanizmi bolomde garkveuli ar aris.  

Jangbadis SezRuduli xsnadobis gamo gaxsnil mdgo-

mareobaSi transportirdeba mxolod 0.3 mol O2/100 ml, 

rac ar aris sakmarisi metaboluri procesebisaTvis. he-
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moglobinis 1 g ikavSirebs 1.34 ml Jangbads, hemoglobi-

nis raodenoba natiuri sisxlis 100 ml-Si 15g, oqsigeni-

rebul sisxlSi hemoglobinTan dakavSirebuli O2-is rao-

denoba 70-jer aRemateba sisxlSi gaxsnili Jangbadis ra-

odenobas. 

Jangbadis hemoglobinTan dakavSirebisa da ujre-

debSi gadasvlis meqanizmi, alosteruli efeqtorebi: 

hemoglobinis JangbadTan dakavSireba da oqsihemog-

lobinis disociacia (Jangbadis molekulis Camocileba) 

damokidebulia Jangbadis wnevaze, naxSirorJangis wneva-

ze, sisxlis рН-ze, temperaturaze da, aseve, eriTroci-

tebSi 2,3-difosfogliceratis koncentraciaze. TviT he-

moglobini, HbO2-Tan SedarebiT, funqciurad susti mJa-

vaa. hemoglobinis es ori forma qmnis buferul sistemas, 

romelic xels uwyobs sisxlis pH-is SenarCunebas mudmiv 

doneze.  

Jangbadi sisxlSi gadaitaneba 2 formiT: 1. xsnarSi 

gaxsnili da 2. eriTrocitebis hemoglobinTan dakavSire-

bul mdgomareobaSi. 

naxSirorJangi, wyalbadis protonebi, qloris ionebi 

da eriTrocitebis metaboliti 2,3-difosfoglicerati 

(2,3-BPG) warmoadgenen hemoglobinis molekulis alos-

terul efeqtorebs. TiToeuli alosteruli regulato-

ri damoukideblad zemoqmedebs hemoglobinis mier Jan-

gbadis dakavSirebis procesze. Tumca, hemoglobinis mo-

lekulis JangbadTan dakavSireba gansakuTrebiT maRal 

mgrZnobelobas avlens wyalbadis ionisadmi da naxSiror-

Jangisadmi.  
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sur. 29. 

2,3, -difosfogliceratis sinTezis sqema 

 

hemoglobinis molekulidan Jangbadis gamoTavisuf-

lebaSi mniSvnelovan rols asrulebs naerTi 2,3,-difos-

foglicerati. misi funqcia aRmoCenil iqna 1967 w. rein-

hold da rut beneSebis mier. alosteruli efeqtori 2,3-BPG 

mxolod eriTrocitebSi warmoiqmneba rogorc glikoli-

zis Sualeduri metaboliti 1,3,-difosfogliceratidan 

ferment bifosfoglicerat mutazas moqmedebiT. 

 2,3-BPG Zlier uaryofiTad damuxtuli naerTia da 

ionuri bmebiT ukavSirdeba dezoqsigenirebuli hemog-

lobinis molekulis (T-forma) centralur rgolSi orive 

β-jaWvebis kidura aminomJava valinis(1), lizinis(82) da 

histidinis (2, 143) dadebiTad damuxtul aminis jgufebs, 

zrdis konformaciuli cvlilebisTvis aucilebel ener-

gias, amcirebs Tvisobas Jangbadisadmi da xels uwyobs 

Jangbadis gamoTavisuflebas qsovilebSi. qsovilebSi Jan-

gbadis dabali koncentraciis pirobebSi (maRali simaR-

le, sasunTqi gzebis obstruqcia, gulis ukmarisoba) 
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eriTrocitebSi generirdeba meti 2,3-BPG, pH-is da Jan-

gbadis koncentraciis cvlileba axdenen fermentebis mo-

dulirebas.  

hemoglobinis molekulas 2,3-BPG ukavSirdeba Jangba-

dis damakavSirebeli centris maxloblad da areguli-

rebs hemoglobinis Tvisobas Jangbadisadmi. 2,3-BPG-is 

damakavSirebeli centri mdebareobs T-formis β-suber-

Teulebs Soris sivrceSi, sadac ganlagebulia dadebiTad 

damuxtuli aminomJavebis naSTebi, romlebic urTier-

Tqmedeben 2,3-BPG-is uaryofiTad damuxtul radikaleb-

Tan. hemoglobnis molekulis yovel tetramers ukavSir-

deba 1 molekula 2,3-BPG. 

hemoglobinis Tvisobis cvlileba Jangbadisadmi 

filtvebSi da qsovilebSi ganpirobebulia globinuri na-

wilis konformaciuli cvlilebebiT. qsovilebSi wyalba-

dis ionebi ukavSirdeba histidinis molekulas, Sedegad 

warmoiqmneba aRdgenili hemoglobini H-Hb Jangbadisadmi 

dabali TvisobiT. filtvebSi Jangbadis maRali koncen-

tracia gamodevnis wyalbadis ions da warmoiqmneba oqsi-

hemoglobini.   

 

hemoglobinis Jangbadisadmi Tvisobaze pH-is gavle-

nas boris efeqti ewodeba. ares SemJavebisas Tvisoba 

mcirdeba, xolo ares gatutianebisas ki Tvisoba izrdeba. 

filtvebSi pH 7.6-s aRwevs, xolo qsovilebSi kapilarebSi 

pH-7.2-7.3. 
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qsovilebSi protonebis koncentraciis zrdis Sede-

gad (ares SemJaveba) Zlierdeba oqsihemoglobinis mole-

kulidan Jangbadis gamonTavisufleba. filtvebSi, sis-

xlidan naxSirorJangis gaZlierebuli gamoyofisa da Jan-

gbadis maRali koncentraciis pirobebSi Zlierdeba 

wyalbadis protonis Camocileba hemoglobinis moleku-

lidan. 

6.4. naxSirorJangis gadatanis gzebi qsovilebidan 

filtvSi  

organizmSi CO2 qsovilebidan filtvebSi ramodenime 

gziT gadaitaneba:  

1) gadadis fizikurad gaxsnil mdgomareobaSi (0.3%). 

sisxlis plazmaSi CO2-is xsnadoba 40-jer aRemateba O2-is 

xsnadobas. arteriovenozuli P CO2 umniSvnelo sxvaobis 

miuxedavad mosvenebis dros fizikurad gaxsnili saxiT 

SesaZlebelia 12-15 ml-is gadatana, rac mTlianad gadasa-

tani CO2-is raodenobis 6-7%-s Seadgens.  

2) CO2-is nawili gadaitaneba karbaminis saxiT. karba-

minis kavSiriT CO2 ukavSirdeba hemoglobinis aminomJavas 

α-aminojgufs da warmoiqmneba karbhemoglobini (karbama-

ti) da gamoiyofa protoni (H+) (reaqcia, a). es reaqcia 

qsovilTa kapilarebis eriTrocitebSi mimdinareobs mar-

cxnidan marjvniv, xolo filtvebSi — marjvnidan mar-

cxniv. karbhemoglobini warmoiqmneba, aseve, naxSirmJa-

vasTan urTierTobisas. 
 

CO2 + Hb – NH2 ↔ Hb – NH – COOH   ↔ Hb – NH – COO-   +  H+   (a) 
 

     karbhemoglobinis warmoqmnis reaqcia 
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sur. 30. 

karbhemoglobinis warmoqmnis reaqcia 

 

karbhemoglobini aramdgradi naerTia da maRali siC-

qariT disocirdeba filtvis kapilarebSi CO2-s Camoci-

lebiT. arteriul sisxlSi karbhemoglobinis aRniSnuli 

forma saerTo moculobis 3%-s Seadgens. qsovilebidan 

filtvebSi karbaminuli formiT gadaitaneba qsovilebidan 

sisxlSi gadasuli saerTo naxSirorJangis 3-dan 10%-mde.  
gazTa cvlis warmarTvisaTvis aucilebelia enzimi 

karboanhidraza, romelic akatalizebs Seqcevad reaqcias  

 

(a) (b) 
 

karboanhidraza eqspresirdeba eriTrocitebSi, endoTe-

liocitebSi da I tipis alveocitebSi. hidratacia/dehid-

ratacias karbanhidraza 10 000-jer aCqarebs. eriTroci-

tebSi enzim karboanhidrazas moqmedebiT CO2 urTier-

Tqmedebs wyalTan da warmoiqmneba Н2СO3, romelic spon-

tanurad disocirdeba protonisa da bikarbonatis ionis 

warmoqmniT (b). protoni oqsihemoglobins ukavSirdeba 

da ganapirobebs Jangbadis gamonTavisuflebas: 

 
H+ + HbO2

-↔ H+(Hb) + O2 
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zogadad, qsovilebSi CO2 hemoglobinidan gamodevnis O2-s, 

xolo filtvebSi, Jangbadis maRal areSi, sisxlidan al-

veolur haerSi O2 hemoglobinidan gamodevnis CO2-s. al-

veolur haerSi da sisxlSi naxSirorJangis parcialuri 

wnevis Semcirebisas Jangbadis Tvisoba hemoglobinTan 

izrdeba. es movlena boris efeqtis (verigo-boris efeq-

ti) saxelwodebiT aris cnobili (k. bori, danieli fizio-

logi). Sedegad ferxdeba Jangbadis gadatana kapilarebi-

dan qsovilebSi.  

 

 
1 

3) CO2-s ZiriTadi masa sisxlidan filtvebSi tran-

sportirdeba bikarbonatis saxiT, am dros mniSvnelovan 

rols asrulebs hemoglobini. reaqciis mimarTuleba da-

mokidebulia PCO2-ze. periferiul qsovilebSi, sadac 

PCO2 maRalia, reaqcia gadaxrilia Н2СO3 sinTezis mimar-

TulebiT, filtvebSi ki, amosunTqvisas CO2-is gandevni-

saTvis reaqcia gadaxrilia CO2-sa da H2O-is warmoqmnis 

mimarTulebiT.  

qsovilebidan gadmosuli CO2 eriTrocitebSi SeRwe-

visas warmoqmnis naxSirmJavas. naxSirmJava disocirdeba 

                                                 
1 http://www.austincc.edu/apreview/PhysText/Respiratory.html 
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H+ da HCO3-, rac ganapirobebs ares SemJavebas. SemJavebis 

acileba xdeba hemoglobiniT. kerZod, hemoglobini ikav-

Sirebs H+-ions, xolo HCO3- eriTrocitebSi, sadac Zali-

an maRalia K+-is koncentracia, warmoqmnis kaliumis hid-

rokarbonats (KHCO3).  eriTrocitebidan HCO3- ionis ga-

mosvla dakavSirebulia eriTrocitebSi qloris ionebis 

SesvlasTan (HCO3-/Cl-cvla). eriTrocitebidan plazmaSi 

gadmosuli hidrokarbonati ki Na+-is ionebTan urTier-

Tqmedebs NaHCO3 warmoqmniT. amasTanave, plazmaSi natri-

umis bikarbonatis (NaHCO3) koncentracia izrdeba, rac 

buferul TvisebasTanaa dakavSirebuli.  

miuxedavad imisa, rom transportirebuli naxSiror-

Jangis fizikurad gaxsnili da karbaminuli formis raode-

nobrivi Sefardeba umniSvneloa bikarbonatuli formiT 

transportirebuli naxSirorJangis raodenobasTan Seda-

rebiT, filtvebSi gazTa cvlis procesSi sisxlsa da alve-

olur haers Soris zustad am or formas — fizikurad gax-

snilsa da karbaminuls eniWeba ZiriTadi mniSvneloba.  

 

sur.   31. 

wylisa da naxSirorJangis transporti eriTrocitebis, 

endoTeliocitebisa da alveocitebis (1 tipi) membranaSi. 

AQP — akvaforini 
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alveolebis sanaTurSi dabali PCO2 ganapirobebs 

eriTrocitebidan filtvebSi CO2-is difuzias. eriTro-

citebSi bikarbonatis koncentraciis Semcirebas Tan 

sdevs sisxlis plazmidan HCO3
--ionebis axali nakadis Ses-

vla, xolo plazmaSi Cl--is ionebis ekvivalenturi raode-

nobis gadmosvla. filtvis kapilarebis plazmaSi Sedegad 

swrafad klebulobs natriumis bikarbonatis (NaHCO3) da 

izrdeba natriumis qloridis (NaCl) koncentracia.  

CO2-is difuzia alveocitebis, eriTrocitebisa da 

endoTeliocitebis membranaSi, ZiriTadad, wylis arxebis 

— akvaporinebis saSualebiT warmoebs (ix. qvemoT). amitom 

gazTa cvlas aRniSnul ujredebSi esaWiroeba siTxis 

mudmivi nakadi. Tumca, ukanasknel wlebSi mowodebulia 

hipoTeza, romlis Tanaxmad alveolebidan naxSirorJan-

gis gandevnaSi sunTqvis procesis dros (respiraciis) 

protonuli arxebi CarTulia. 

CO2-is ganvladoba TiTqmis 25-jer aRemateba O2-is 

ganvladobas.  

aRsaniSnavia, rom raodenobrivad CO2-is transporti 

fizikurad gaxsnilsa da karbaminuli formis saxiT um-

niSvneloa misi sisxlis nakadiT bikarbonatebis saxiT ga-

datasTan SedarebiT. magram gazTa cvlis dros filtveb-

Si sisxlsa da alveolur haers Soris CO2-is gadatanis am 

or formas ZiriTadi mniSvneloba eniWeba. 

6.5. Jangbadis filtvebidan qsovilebSi gadatana 

filtvebSi, naxSirorJangisgan gansxvavebiT, haeriT 

SeRweuli Jangbadis erTaderT damakavSirebel naerTs 

hemoglobinis molekula warmoadgens. filtvebSi SeRwe-

uli haeris Jangbadis ZiriTadi masa (98-99%-mde) qsovi-

lebamde hemoglobinis meSveobiT gadaitaneba, umniSvne-



 89

lo nawili ki (1.5%-mde) plazmaSi fizikurad gaxsnil 

mdgomareobaSi gadaitaneba.2 fosfolipidebis meSveobiT 

difundirebs. 

 

1   

filtvs gaaCnia swrafad adaptirebis unari garemos 

cvlilebisadmi pO2-is SenarCunebiT, es movlena gadamwyve-

tia organizmis gadarCenisTvis.  sasunTqi gzebis epiTeli-

umSi lokalizebuli neiroepiTeluri sxeulakebis, saZile 

arteriasa da filtvis gluvkunTovan ujredebSi gamovle-

nilia pO2-sadmi mgrZnobiare sami ZiriTadi sistema. es uj-

redebi eqspresireben rig ionur arxebs, maT Soris 

aRsaniSnavia K+ arxebi (Kv), romlebic mgrZnobelobas av-

lenen O2-is donisadmi.  

                                                 
1 http://www.austincc.edu/apreview/PhysText/Respiratory.html 
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6.6. gazTa cvlis meqanizmi 

organizmSi gazTa cvla moicavs qsovilebidan sis-

xlis plazmaSi gadmosuli naxSirorJangis filtvebis 

meSveobiT gandevnasa da SesunTquli haeris Jangbadis 

SeTvisebasa da qsovilebSi ujredebisaTvis miwodebas. am 

procesis molekuluri meqanizmi moicavs rogorc ujre-

debSi warmoqmnili naxSirorJangis sisxlSi gadasvlisa 

da filtvebamde gadatanis meqanizms, aseve Jangbadis 

filtvebidan qsovilebamde transportirebis meqanizms. 

procesi amave dros mimarTulia alveoluri stabiluro-

bis SenarCunebisaken. 

gazTa cvla, ZiriTadad, Semdegi sqemiT mimdinareobs: 

gazTa cvlis procesi qsovilTa ujredebsa da sis-

xlis plazmas Soris 

 

I etapi — organizmis qsovilebis kapilarebis sisxlSi 

naxSirorJangis Zabva Seadgens 5.3 кПа (vercxlis wylis sve-

tis 40 mm), xolo qsovilebSi — 8.0-10.7 кПа (vercxlis wylis 

svetis 60-80 mm). Sedegad СO2 difundirebs qsovilebidan 

sisxlis plazmaSi da Semdgom eriTrocitSi naxSirorJangis 

parcialuri wnevis gradientis mimarTulebiT.  

II etapi — eriTrocitSi SeRweuli СO2-is garkveuli 

procenti (10-12%) uSualod ukavSirdeba hemoglobinis 

molekulis β-jaWvis kidura aminis jgufs (NH2-) karbhe-

moglobinis  (H-HbCO2) warmoqmniT da aseTi saxiT gadai-

taneba filtvebamde.   

Hb-NH2 + CO2            Hb - NH - COO- + H+ 

III etapi — eriTrocitSi SeRweuli СO2-is danarCeni 

raodenoba ferment karboanhidrazas monawileobiT 
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wyalTan warmoqmnis naxSirmJavas, romelic disocirdeba 

Н+ da HCO3
-: 

СO2 + Н2O = Н2СО3 = Н+ + HCO3
- 

gamoTavisuflebuli karbonat ioni-(HCO3
- anioni) tran-

sportirdeba plazmaSi qloris ionze CanacvlebiT pasiu-

ri antiportuli meqanizmiT (hipoqloremiuli efeqti), 

romelsac eriTrocitebis integraluri cila zoli 3 

awarmoebs. plazmaSi gadmosuli HCO3
-anioni transpor-

tirdeba natriumis bikarbonatis (NaHCO3) saxiT. 

IV etapi — amasTanave, gamoTavisuflebuli wyalbadis 

ioni ukavSirdeba hemoglobinis molekulas Нb-Н+-is war-

moqmniT, rac ganapirobebs oqsihemoglobinis Jangbadi-

sadmi Tvisobis Semcirebas da mis disociacias, Jangbadis 

intensiur gamonTavisuflebas eriTrocitebidan  da qso-

vilSi SeRwevas. am movlenas holdenis efeqti ewodeba.  

 

 

 

sur. 32. 

plazma — eriTrocitis sistemis roli 

sisxlis sunTqvis funqciaSi1 

                                                 
1 http://biokhimija.ru/hemoglobin/gazoobmen.html 
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naxSirorJangis da Jangbadis cvla filtvis kapi-

larebsa da  alveolebs Soris: 

filtvis kapilarebSi mimdinare gazTa cvla 

1 

 

I etapi — alveolur haerSi naxSirorJangis dabali 

koncentraciaa. iwyeba СО2-is difuzia plazmidan alveo-

luri membranebisken da amosunTqul haerTan erTad misi 

gandevna. filtvis kapilarebis eriTrocitebSi hemoglo-

binis molekulebis JangbadiT gajerebis pirobebSi karba-

minuli naerTi ganicdis disociacias (Hb – NH – COOH ↔ 

Hb – NH – COO-  +  H+),  Sedegad gamoTavisufldeba Н+ioni. 

amasTanave, HbO2-is warmoqmniT izrdeba hemoglobinis 

cilovani nawilis karboqsilis jgufebis disociaciis xa-

risxi, Sedegad  gamoidevneba protoni.   

II etapi — hemoglobinis molekulidan gamoTavisuf-

lebuli protonebi (H+) aneitraleben plazmidan anion-

cvladi gadamtaniT pasiuri antiportuli meqanizmiT 

SeRweul bikarbonatis ions (HCO3
-) naxSirmJavas warmoq-

                                                 
1 http://biokhimija.ru/hemoglobin/gazoobmen.html 
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mniT (Н2СO3). karbanhidrazas moqmedebiT naxSirmJava iS-

leba wylisa da naxSirorJangis warmoqmniT, romelic di-

fundirebs alveolur haerSi.  

Н+ + НСОз = = Н2СO3 = СO2 +Н2O 

III etapi — СO2 difundirebs eriTrocitebis membrani-

dan da alveoluri membranidan parcialuri wnevis mimar-

TulebiT filtvis alveolebis sanaTurSi. 

aRsaniSnavia, rom hemoglobinis molekulasTan Jan-

gbadis dakavSirebis procesSi  cilis protomerebi koo-

peratiul urTierTqmedebas avlenen. aseTi urTierTqme-

deba zrdis hemoglobinis Jangbadisadmi Tvisobas da 300-

jer aCqarebs mis dakavSirebas. 

sunTqviTi acidozi, sunTqviTi alkalozi 

organizmi Sesabamisi buferuli sistemebiT yovel-

Tvis cdilobs SeinarCunos mJava-tute balansi, rac gan-

pirobebulia gamoTavisuflebuli protonebis raodeno-

biT. gamoTavisuflebuli protonebis raodenobis mateba 

ganapirobebs mJave-tute balansis gadaxras mJavianobisa-

ken, rasac Tan sdevs  рН-is Semcireba. aseT mdgomareobas 

acidozi (laTin. acidus – mJave) ewodeba. mJave-tute 

balansis gadaxras tutianobisaken, rasac Tan sdevs рН-is 

gazrda, alkalozi ewodeba. rogorc cnobilia, buferu-

li sistemebidan yvelaze mZlavrad warmodgenilia bikar-

bonatuli buferuli sistema, romelic Sedgeba susti 

naxSirmJavasagan Н2СО3 da misi mJave anionisagan — bikar-

bonatisagan НСО3-. naxSirmJava wonasworobaSia Tavis an-

hidridTan СО2-Tan. wonasworobas amyarebs fermenti 

karboanhidraza. plazmas normaluri рН-is dros НСО3- 

da СО2-is koncentraciebis Sefardeba 20:1-Tan aris. sis-

xlSi gaxsnili СО2 Tanabrad icvleba filtvis alveole-
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bis СО2-is airovan fazasTan. amitom, НСО3-/ СО2 sistema  

efeqtur Ria buferul sistemas warmoadgens. aCqarebuli 

an Senelebuli sunTqva cvlis СО2-is koncentracias, rac 

ganapirobebs plazmas рН-is cvlilebas, Sesabamisad, sun-

TqviTi acidozis an alkalozis ganviTarebas. filtvebi 

swrafad da qmediTad zemoqmedeben plazmis рН-ze pro-

tonebis gandevnis meqanizmis gareSe. 

respiratoruli acidozi  —  respiratoruli aci-

dozis mizezia naxSirorJangis triali hipoventilaciis 

dros, aRiniSneba wyalbad-ionTa siWarbe, naxSirorJangis 

wnevis mateba 140-150 mm (vercxl.wyl.sveti). kompensato-

ruli meqanizmi — TirkmelebiT НСО3-anionis reabsor-

bciis gaZliereba, amoniagenezis gaZliereba. 

respiratoruli alkalozi — respiratoruli alka-

lozis mizezia hiperventilacia an maRali simaRle. aRi-

niSneba НСО3- anionis siWarbe, naxSirorJangis wneva ecema 

35 mm (vercxl.wyl.svet). kompensatoruli meqanizmi — 

TirkmelebiT mcirdeba НСО3-is reabsorbcia, neldeba 

amoniagenezis procesi. 

metaboluri acidozi — diabeti an qsovilebis hipoq-

sia, metaboluri alkalozi — SimSili. 
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Tema 7 

7.1.  filtvis ujredebis dacviTi funqciis  

         molekuluri meqanizmebi 

sasunTqi sistemis dacviTi funqcia ganpirobebulia 

rogorc ujredebis uSualo monawileobiT, aseve sasun-

Tqi gzebisa da alveolebis ujredebis mier sinTezirebu-

li da sekretirebuli sxvadasxva tipis humoruli faqto-

rebis (biologiurad aqtiuri naerTebi) monawileobiT. 

 

 
 

sur. 33. 

alveolaSi dacviTi funqciis 

realizaciSi monawile komponentebi 
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7.2.  filtvebSi Jangbadis aqtiuri formebis  

         inaqtivaciis Taviseburebani 

filtvis qsovilis kontaqti JangbadTan ganapiro-

bebs antioqsidanturi enzimebis warmoqmnas. amasTanave, 

filtvSi sinTezirdeba da funqcionireben antioqsidan-

tebis superoqsiddismutazasi (sod) da GP-s eqstraujre-

duli izoformebi. eqstraujreduli sod aneitralebs 

Jangbadis aqtiur formebs sasunTqi gzebis da alveole-

bis kedlebSi, xolo GP — surfaqtantSi da bronqialur 

lorwoSi. sod eqspresirdeba bronqebis epiTeliumSi, II 

tipis alveocitebSi da alveolur makrofagebSi. dakavSi-

rebulia eqstraujredul matriqsTan. eqstraujreduli 

sod Taviseburebas liziniT da argininiT mdidari hepa-

rindamakavSirebeli ubnis arseboba warmoadgens. hepa-

rin-damakavSirebeli ubani uzrunvelyofs ujredSoris 

matriqsSi eqstraujreduli sod-as fiqsacias. anTebis 

dros leikocitebis da makrofagebis proteolizuri 

fermentebi sod-is molekulidan CamoxleCen heparinda-

makavSirebel ubans, Sedegad, Jangbadis aqtiuri forme-

bis inaqtivaciis unari filtvis qsovilSi qveiTdeba da 

Zlierdeba dazianeba. eqstraujreduli glikoproteini 

gp-ს ZiriTadi wyaro — bronqebis epiTeliocitebi da mak-

rofagebia. eqstraujreduli gp — xsnadi cilaa da bron-

qebis lorwos da filtvebis respiratoruli nawilis 

surfaqtantis fiziologiuri komponentia, sadac Jangba-

dis aqtiuri formebis neitralizacia warmoebs.  

filtvebis matriqsuli metaloproteazebi 

polutantebTan da infeqciur agentebTan filtvis 

qsovilis kontaqti Tavisufali radikalebis arasakmaris 

inaqtivacias ganapirobebs. aseTi oqsidaciuri stresi iw-
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vevs gansakuTrebuli metalSemcveli fermentebis mat-

riqsuli metaloproteinazebis aqtivacias. metalopro-

teinazebi im enzimebis jgufs warmoadgenen, romlebic 

mniSvnelovan rols asruleben ujredgare matriqsis 

komponentebis metabolizmSi, qsovilis aRdgenaSi (repa-

raciaSi) da ujredebis migraciaSi. gansakuTrebiT didi 

yuradReba eqceva metaloproteinazebis rols simsivnis 

invaziaSi da metastazirebis procesSi, apoptozSi, angio-

genezSi da imunur kontrolSi. metaloproteinazebis 

jgufidan bronqul-alveolur sistemaSi aRsaniSnavia me-

taloproteinaza-9 (mmp-9), romelsac Jelatinazebis So-

ris gansakuTrebuli pozicia ukavia, vinaidan is iwvevs 

bazaluri membranis ZiriTadi komponentebis, cilebis 

elastinisa da kolageni IV-is degradacias. mmp-9-s donis 

mateba plazmaSi da naxvelSi korelirebs filtvis kibos 

metastazirebasTan.  
am jgufis enzimebi kofaqtoris saxiT Seicaven TuTi-

is ionebs (Zn2+), amitomac maT metaloproteinazebs uwo-

deben. metaloproteinazebi uzrunvelyofen ujredgare 

matriqsis komponentebis — kolagenis, elastinis da sxva 

Tavisufal-radikalovan daSlas. superoqsid ionis pir-

dapiri zemoqmedebiT metaloproteinazebis alosterul 

centrze da NF-κB-s transkripciis faqtorebze Zlierde-

ba matriqsuli metaloproteinazebis genebis transkrip-

cia. enzimebis aqtivobis mateba ganapirobebs filtvis 

qsovilis ujredgare matriqsis adaptaciur gadawyobas 

da fiziologiur pirobebSi axalSobilis sicocxlis pir-

vel kvirebSi — alveolebis formirebas (alveogenezi). pa-

Tologiur pirobebSi metaloproteinazebis aqtivobis 

mateba iwvevs filtvis qsovilis destruqciul „lRobas“ 

alveolebSi, bronqiolebSi da bronqebSi paTologiuri 

gafarToebebis warmoqmnas.  
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filtvis qsovilis normaluri struqturis darRveva 

ganapirobebs alveolebSi da bronqebSi siTxis klirensis 

darRvevas, warmoqmnil sivrceebSi infeqciuri agentebis 

SeCerebas da anTebis qronizacias. aRniSnuli fenomeni 

safuZvlad udevs xangrZliv pnevmoniebs da bronqoeqta-

tikur daavadebebs. 

dacviTi sistema 

imunuri sistema sasunTq aparatSi warmodgenilia 

limfuri kvanZebisa da limfoiduri ujredebis groviT, 

romlebic sasunTqi traqtis gaswvriv aris ganTavsebuli. 

filtvebSi gamovlenilia imunokompetenturi sistemis 

struqturuli erTeuli — bronqoasocirebuli limfoi-

duri qsovili, romelic nawlavis jgufurad ganlagebu-

li lifoiduri folikulas msgavsia. limfuri kvanZebi 

gansakuTrebiT didi raodenobiT ganTavsebulia bronqe-

bis gantotvis adgilebSi. isini imunokompetenturi uj-

redebis rezervuars warmodgenen, maT aqvT epiTeliumi-

dan bronqebSi migrirebis unari. limfoiduri qsovilis 

siWarbe, aseve, gamovlenilia wvril bronqebSi. zeda sa-

sunTq gzebSi dacviTi sistema, ZiriTadad, uzrunvelyo-

filia araspecifikuri meqanizmebiT, kerZod, haerovani 

filtri, lorwos Sre, wamwamebis qmedeba, fermentebis aq-

tivoba da bronquli lorwos sxva komponentebiT. sasun-

Tqi gzebis qveda ganyofilebaSi es meqanizmebi TiTqmis 

ar funqcionirebs, aq SesaZlebelia sasunTqi gzebis kon-

taqti antigenur substanciebTan, amiT aris ganpirobebu-

li limfoiduri qsovilis momatebuli raodenoba. 

kardiolipini. gansakuTrebul yuradRebas ibyrobs 

mitoqondriebis lipidi kardiolipini. kardiolipini 

fosfolipidebs ganekuTvneba, kerZod, difosfatidil-

gliceroli, ori fosfatidilgliceroli dakavSirebu-

lia glicerolTan, xdeba dimeruli struqturis formi-
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reba. kardiolipins gaaCnia protonis 4 damakavSirebeli 

radikali, lokalizebulia mitoqondriebis Sida membra-

naze, lipidebis 20%-s Seadgens. kardiolipini aucilebe-

li aRmoCnda energetikul cvlaSi monawile mravali fer-

mentis funqcionirebisaTvis. kardiolipini avlens ma-

Ral Tvisobas mitoqondriebis Sida membranis cilebisad-

mi, CarTulia ujredebis apoptozSi. 

7.3. sasunTqi gzebis ujredebis dacviTi funqcia 

sasunTqi gzebis epiTeliumi mudmivad kontaqtirebs 

virusebTan. amitom evoluciurad gamomuSavda antiviru-

suli dacvis universaluri meqanizmebi. maT ganekuTvneba 

citokinebis sistema RANTES da γ-interferoni. virusiT 

inducirebisas RANTES (normaluri T-limfocitebiT sin-

Tezirebuli citokini, regulated on activation, normal T-cell 

expressed snd secreted) citokini mravali epiTeliocitiT 

sekretrirdeba, maT Soris bronqebis zedapiruli epiTe-

liumiTac. normaSi epiTeliociti mudmivad asinTezi-

rebs RANTES mrnm da RANTES rnm-azas, xolo sxvadasxva 

daavadebisas misi wyaro icvleba. kerZod, sarkoidozis 

dros (filtvis difuzuri daavadeba) RANTES ujreduli 

wyaro alveoluri makrofagebia, fibrozis dros ki ro-

gorc alveoluri makrofagebi, aseve eozinofilebi. 

RANTES eozinofilebis qemotaqsisis faqtoria. sinTezi 

filtvis epiTelur ujredebSi mimdinareobs da misi ga-

moTavisufleba ganapirobebs eozinofilebis mobiliza-

cias filtvSi sxvadasxva daavadebis dros (intersticia-

luri, Sualeduri filtvis daavadeba, idiopaTuri fil-

tvis fibrozi, asTma). Sedegad RANTES cilis sinTezi ar 

warmoebs. epiTeliocitis inficirebisas virusuli cile-

bi blokireben rnm-aza-s da mrnm translirdeba sekreti-

rebad glikoproteinSi, romelic miizidavs T-limfoci-
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tebs. amrigad, posttranskripciis doneze regulirebadi 

cila RANTES „atyobinebs“ imunur sistemas virusis SeW-

ras replikaciis dawyebamde. RANTES-is sinTezi da sek-

recia kavdeba glukokortikoidebiT. kortikosteroide-

bi amcireben eozinofilebis gadasvlas filtvSi. 
mniSvnelovan rols asrulebs, aseve, ujreduli da 

qsovilovani metabolizmis regulatori azotis oqsidi 

(NO). NO-s molekuluri samizneebi rkinaSemcveli fer-

mentebi da cilebia. NO-s sinTezs aminomJava L-arginini-

dan specifikuri enzimi nitrooqsidsinTaza (NOS) awar-

moebs. identificirebulia NOS ori izoforma: struqtu-

ruli (cNOS) da inducirebuli (iNOS). kalci-kalmodu-

lindamokidebuli (cNOS) ganapirobebs NO-s sinTezs re-

ceptorulsa da fizikur stimulaciaze, xolo kalcida-

moukidebeli iNOS ki asinTezebs NO-s sxvadasxva anTebis 

sawinaaRmdego citokinebis, endotoqsinebisa da oqsidan-

tebis sapasuxod. enzimi klasificirdeba, aseve, rogorc 

NOS-I —neironuli, NOS-II — makrofaguli da NOS-III — en-

doTeluri. bronqebis epiTeliocitebSi, alveocitebSi, 

alveolur makrofagebSi, poxier ujredebSi, bronquli 

arteriebisa da venebis endoTeliocitebSi, bronqebis 

gluvkunTovan miocitebSi aRmoCenilia NO-s masinTezi-

rebeli enzimebi. sasunTqi organoebis anTebiTi daavაde-

bis dros sasunTqi gzebis epiTeliumSi NO intensiurad 

warmoiqmneba. dadgenilia, rom NO gamoTavisufldeba 

bronqodilataciis dros da cdomili nerviT kontrol-

deba. iNOS da cNOS-s eqspresia proanTebiT citokinebze 

aRmoCenil iqna alveocitebSi. citokinebiTa da baqteri-

uli endotoqsinebiT aqtivirebuli alveoluri makrofa-

gebi aZliereben NO-s sinTezs. varaudoben, rom bronqebi-

Ta da alveocitebiT NO-s sinTezis gaZliereba 
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ganpirobebulia birTvuli faqtoris kar-B aqtivaciiT. 

iNOS-s aqtivaciis Sedegad warmoqmnili oqsidi CaerTvis 

organizmis araspecifikuri dacvis procesSi. makrofage-

bidan gamoTavisuflebuli NO swrafad SeaRwevs baqteri-

ebSi, sadac akavebs H-eleqtronmatransportirebel, 

krebsis ciklisa da dnm-is sinTezis enzimebis aqtivobas. 

oqsidi CaerTvis organizmis dacvaSi imunuri pasuxis sa-

boloo etapze. anTebiT keraSi grovdeba Jangbadis aqti-

uri radikali superoqsid ioni, romelic akavebs NO-s 

vazoaqtiur efeqts. NO urTierTqmedebs superoqsid 

ionTan peroqsinitritis warmoqmniT, romelic azianebs 

ujredebs. es reaqcia xels uwyobs NO-s gandevnas sis-

xlZarRvisa da bronqebis kedlidan da alveocitis zeda-

piridan. ujredSi oqsidis araadekvaturad didi raode-

nobiT gamoyofa ganapirobebs mis damazianebel efeqts. 

gamoTqmulia mosazreba, rom Warbi NO-s raodenoba 

Trgunavs cNO-s aqtivobas superoqsidionTan urTier-

Tqmedebis Sedegad. analogiur efeqts adgili aqvs fil-

tvebis mwvave dazianebis sindromis ganviTarebisas (ix. 

qvemoT).  

γ-interferoni (γ-IFN) sinTezdeba sxvadasxva tipis 

imunuri ujrediT da virusiT inficirebuli bronqebis 

epiTeliumiT. misi sinTezi regulirdeba transkripciis 

doneze, sekrecia iwyeba erTdroulad virusis replika-

ciasTan erTad. interferoniT inducirdeba ujreduli 

adheziis molekulebis (ICAM-1) sinTezi da eqspresia me-

zobeli arainficirebuli epiTeliocitebze. aseve indu-

cirdeba iNOS-s, interleikinebis (IL-1, IL-10 da sxv) da 

siTburi Sokis cilebis (heat shock protein) sinTezi. es reaq-

cia uzrunvelyofs arainficirebuli epiTeliocitebis 

dacvasa da T-limfocitebis adhezias. 
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zogierTi paramikrovirusi asinTezirebs interfe-

ronis msgavs cilebs. aseTi virusuli cila (adamianis Se-

sabamisi genetikuri midrekilebiT) gaZlierebulad aaq-

tivebs interferonis sasignalo kaskads. Sedegad, epiTe-

liocitebis adaptacia irRveva da Rerovani epiTeluri 

ujredebi arasworad diferencirdeba proanTebiTi feno-

tipis formirebiT. aseT SemTxvevaSi reabsorbirebuli/i-

munomodulatori zedapiruli epiTeliocitebis wili 

mcirdeba, xolo masekretirebadi/proanTebiTi lorwova-

ni da serozuli ujredebis raodenoba ki izrdeba. epiTe-

liumis fenotipis aseT gadaprogramirebas SeuZlia gamo-

iwvios bronqebis hiperaqtivoba da bronqialuri asTma.  
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Tema 8 

filtvisa da sasunTqi gzebis zogierTi 

paTologiebis molekuluri safuZvlebi 

1. pnevmonia da filtvis abscesi. nivTierebaTa cvlis 

procesebis cvlilebebis fazuri xasiaTi. filtvis Sida 

destruqciis bioqimiuri daxasiaTeba. bronqebis lorwos 

gamokvlevas diagnostikuri mniSvneloba eniWeba. 
filtvebis qronikuli obstruqciuli daavadeba — Zi-

riTadad qronikuli anTebiTi procesis Sedegad dazianebu-

lia sasunTqi gzebis distaluri nawili. sasunTqi gzebis 

lorwovani garsis klinikuri suraTis mniSvnelovani gamov-

linebaa xvela naxvelis gamoyofiT. filtvebis obstruqci-

uli daavadebis dros periferiul sasunTq gzebSi mcirdeba 

alveoluri daWimuloba, normalur sasunTq gzebTan Seda-

rebiT haeris nakadi SezRudulia, amasTanave, sanaTurSi mo-

matebulia lorwovani nadebi (obturacia) (sur. 18). 

     

sur. 34. 

filtvis normaluri da daavadebuli qsovili 
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sur. 35. 

haeris nakadis SezRudvis meqanizmebi 

filtvebis obstruqciuli anTebis dros 

(Barnes PJ, Chronic obstructive pulmonary disease. 
N.Engl.J Med. 2000, 343:269-280.) 

2. asTma. asTma ganixileba rogorc sasunTqi gzebis 

Seviwroveba. bronqialuri asTmis morfologiuri sub-

strati deskvamatiuri bronqitia. ganixileba obstruq-

ciis 4 komponenti: mwvave bronqospazmi, bronqebis lor-

wovani garsis SeSupeba, qronikuli anTeba, bronqebis ked-

lis sklerozi. imunoglobulini IgE — alergiuli anTe-

bis mTavari stimulia. bronqospazmSi araqidonis mJavas 

metabolitebi monawileoben. anTebaSi monawileoben eo-

zinofilebi, poxieri ujredebi da maTi mediatorebi. li-

pidebis zeJanguri Jangvis sistemaSi wonasworobis dar-

Rveva, proteazuli-antiproteazuli sistema, kalikrein-

kininis sistema — bronqospazmis paTogenezis erT-erTi 

rgolia. laboratoriuli diagnostika — meTilhistami-

nis eqskrecia SardSi, eozinofiluri cilebi, IgE. 
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3. metabolizmis Tandayolili defeqtebi: 

— α1-antitripsinis deficiti — ganapirobebs ojaxur 

panacinarul emfizemas. xSirad deficiti viTardeba Tam-

baqos gaZlierebeli moxmarebis dros; 
— lizosomuli daavadebebi (goSes, girkes, pikis daa-

vadeba); 
— abdelgalden-kaufmanis daavadeba, cistinozi, cis-

tinis cvlis fermentuli bloki, filtvebis fibrozi; 
— roulis-rozenbergis sindromi — aminomJavebis mi-

lakovani reabsorbciis darRveva; 
— marfanis sindromi — SemaerTebeli qsovilis ganvi-

Tarebis manki, dakavSirebulia struqturuli cilis mem-

kvidrul paTologiasTan. 

4. mwvave respiratoruli distress sindromi 

((ARDS, acute respiratory distress syndrome) — sunTqvis mwvave 

ukmarisobis erT-erTi yvelaze mZime formas warmoad-

gens. viTardeba sxvadasxva paTologiebis fonze, maT So-

ris mZime tramva, sefsisi, peritoniti, pankreatiti, sis-

xldena da sxva. daavadebis paTogenezis kvlevis Sedegebi 

SezRudulia da ar iZleva adreuli diagnostikisa da 

prognozirebis kriteriumebis SemuSavebis saSualebas. 

dadgenilia, rom sindromis ganviTarebis safuZvels 

filtvis kapilarebis endoTeliumisa da alveolebis epi-

Teliumis darRveva warmoadgens. gamoTqmulia mosazre-

ba, rom NO-s gardaqmnis Sualeduri produqti peroqsi-

nitriti xasiaTdeba fiziologiuri efeqtiT da iwvevs 

ZarRvebis relaqsacias endoTeliumSi NO-ganmapirobebe-

li cgmf raodenobis matebiT. peroqsinitriti, Tavis 

mxriv, Zlieri oqsidantia, romelic azianebs alveolur 

epiTeliocitebsa da filtvis surfaqtants, iwvevs cile-

bisa da lipidebis struqturis darRvevas, azianebs endo-

Teliums, zrdis Trombocitebis agregacias.  



 106 

respiratoruli sindromi vlindeba aseve axalSobi-

lebSi. am formas infanturi respiratoruli distress 

sindromi ewodeba (IRDS, infant respiratory distress syndrome). 

sindromi mraval qveyanaSi axalSobilebis avadmyofobisa 

da sikvdilianobis ZiriTad mizezs warmoadgens. daavade-

ba viTardeba, ZiriTadad, dRenaklul bavSvebSi. dRenak-

lul bavSvebs uviTardebaT RDS maTi filtvebis moumwi-

feblobis gamo, rac gamowveulia pulmonuri surfaqtan-

tis naklebobiT. nayofis filtvebis momwifebis xarisxi 

fasdeba amnionur siTxeSi lecitini/sfingomielinis (L/S) 
fardobis gansazRvriT. adamianisa da cxovelis filtvis 

surfaqtantis gamoyenebiT CanacvlebiTi Terapia efeq-

turia RDS prevenciisa da mkurnalobisaTvis.  
mwvave sasunTqi distrofia. antianTebiTi mediato-

rebis roli. 

5. kista (kisturi fibrozi). kisturi fibrozi mZime 

daavadebaa. cisturi fibrozis dros sasunTqi gzebis 

lorwovani Sre gaTxelebulia da masSi gaZlierebulia 

anaerobuli metabolizmi. In vivo (bronqoskopuli anali-

ziT) pacientebSi gamovlenilia pO2-is dabali wneva (Hg-is 

svetis 5 mm-ze naklebi). kisturi fibrozis paTogenezis 

eTiologiis mravali aspeqtidan upiratesoba eniWeba e.w. 

cisturi fibrozis transmembranuli gamtareblobis re-

gulators (CFTR, cystic fibrosis transmembrane conductance 

regulator). Tanamedrove hipoTezis Tanaxmad, lorwos meqa-

nikuri gawmenda sasunTqi gzebis zedapiris komponente-

biT dasabams aZlevs baqteriebisagan dacviTi meqanizmis 

formirdebas. lorwos gawmenda moicavs cilialur dar-

tymas, lorwos sekreciasa da, rac Zalian mniSvnelovania, 

zedapiruli siTxis (ASL) moculobis koordinirebul re-

gulacias. sasunTqi gzebis normalur epiTelur ujre-

debSi mimdinareobs Na+-is absorbciisa da Cl--is sekreciis 
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koordinirebuli regulacia, romelic CFTR-iT koordi-

nirdeba. am arxiT aseve regulirdeba bikarbonatis (HCO3–) 

sekrecia. dasacavad. kisturi fibrozis dros CFTR-s ori 

funqcia aqvs dakarguli. pirveli — dakargulia CFTR-iT 

ganpirobebuli Semakavebeli gavlena Na+-is arxze. Sede-

gad Na+-is hiperabsorbcia dominirebs. meore —zedapiru-

li siTxis moculobis Semcirebisas ferxdeba CFTR-iT 

ganpirobebuli Cl--is sekrecia. ionebis disbalansisa da 

zedapiruli siTxis moculobis cvlilebis Sedegad ir-

Rveva siTxes pH-is regulacia. 

 
 
 

sur. 36. 

mucinis molekulebis ganawileba kisturi 

fibroziT daavadebuli bronquli 

epiTeliumis zedapirze1 

 

                                                 
1  [R. D Coakley, R. C Boucher. Regulation and Functional Significance of Air-

way Surface Liquid pH. International Symposium on "HCO3
- AND CYSTIC 

FIBROSIS". San Diego, CA (USA). March 3-5, 2001]. 
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6. Tambaqos moxmareba. mowevis Sedegad, upirveles 

yovlisa, ziandeba sasunTqi sistema. mwevelebSi sikvdi-

lianobis 98% ganpirobebulia xaxis simsivniT, 96%  — 

filtvis simsivniT, 75% —  qronikuli bronqitisa da em-

fizemas Sedegad.  
Tambaqos foTlebi Seicaven erT-erT Sxamian mcenare-

ul alkaloids nikotins. sxvadasxva Tambaqos saxeobebSi 

nikotinis raodenoba meryeobs 0.3%-dan-7%-mde. sasunTq 

sistemaze zegavlenas axdens rogorc TviT Tambaqo, aseve 

Tambaqos mowevis Sedegad warmoqmnili boli. Tambaqos 

boli Seicavs 4000-mde qimiur naerTs, romlebic avlenen 

mutagenur, toqsikur, kancerogenul gavlenas. Tambaqos 

bolis komponentebidan 40 maTagani iwvevs simsivnis gan-

viTarebas. Tambaqos boli Seicavs ramodenime aseul 

Sxams. garda nikotinisa, maT Soris aRsaniSnavia cianidi, 

dariSxani, formaldehidi, azotis oqsidi, naxSirorJan-

gi, naxSirJangi (CO), ureTani, vinilqloridi, „fisi“ — 

Sedgeba policikluri aromatuli naxSirwyalbadebisa-

gan, romlebic xasiaTdebian kancerogenuli efeqtiT: 

benspireni, krezoli, fenoli. Tambaqos boli Seicavs ase-

ve radiaqtiul naerTebs poloniums, tyvias, vismuts, mZi-

me metalebs (kadmiumi da sxv.  

dReSi sigaretis 1 SefuTvis moweva edreba dasxivebas 

500 rentgeniT weliwadSi, xolo temperatura, romelic 

viTardeba mowevisas 700-9000-s aRwevs. msxvil sasunTq 

gzebSi viTardeba xvela da aqtivirdeba lorwos warmoq-

mna, mcire sasunTqi gzebi ki viwrovdeba, viTardeba anTe-

biTi procesi.  

zogadad, bronqopulmonalur sistemaze Tambaqos 

mowevis gavlenis uaryofiTi aspeqtebi Semdegnairad aris 

Camoyalibebuli:    
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• nikotinis azotis oqsidTan urTierTqmedebiT 

warmoiqmneba N-nitrozamini, romelic ganapirobebs sim-

sivnis ganviTarebas; 

• Tambaqos bolis komponentebi ureTani, benzpire-

ni, vinilqloridi —kancerogenuli naerTebia, gansakuT-

rebiT detalurad Seswavlilia benspirenis biotran-

sformacia. sasunTqi gzebis ujredebSi benspireni meta-

bolizdeba P-450 sistemiT, miiReba epoqsiduri naerTi, 

romelic Semdgom gardaiqmneba epoqsid-dihidrodioli-

sa da epoqsiddiolis warmoqmniT, romlebic aseve kance-

rogenuli naerTebia; 

•  kadmiumi — mZime metalia da iwvevs bronqopulmo-

naluri sistemis ujredebis mkveTrad gamoxatul dazia-

nebas; 

•  poloniumi-210 — ganapirobebs simsivnis ganviTa-

rebas. TambaqoSi poloniumi adsorbirdeba atmosfero-

dan, misi naxevraddaSlis periodi 138 dRes aRemateba; 

• Tambaqos bolis komponentebis zegavleniT irRve-

va neitrofilebisa da makrofagebis fagocitaruli fun-

qcia, mcirdeba neitrofilebisa da alveoluri makrofa-

gebis fagocitaruli funqcia, aseve mcirdeba makrofage-

bis antimikrobuli aqtivoba. amasTanave,  bronqebSi aRi-

niSneba neitrofilebis raodenobis 2-3-jer gazrda  nor-

masTan SedarebiT. neitrofilebi producireben didi ra-

odenobiT proteolizuri ferments neitrofilur elas-

tazas, romelic ganapirobebs filtvis elastinis boWko-

ebis destruqcias. Sesabamisad, viTardeba filtvis emfi-

zemis ganviTarebis winapiroba. paralelurad bronquli 

lorwos maRali proteolizuri aqtivoba azianebs bron-

qebis mocimcime epiTeliums; 

• mowevis Sedegad irRveva surfaqtantis sinTezi 

da funqcia; 
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• bolis xangrZlivi zemoqmedeba damazianeblad 

moqmedebs epiTeliumis wamwamebze, rac aferxebs maT 

funqcionirebas. mwevelebs uviTardebaT qronikuli 

bronqiti, Sedegad ferxdeba wamwamebiT lorwos gamoyo-

fa. Tambaqos boli iwvevs mocimcime epiTeliumis ujre-

debisa da klaris ujredebis (araciliaruli epiTeliu-

mis ujredebi) metaplazias. ujredebi gardaiqmneba lor-

wowarmomqmnel fialisebr ujredebad. metaplazirebuli 

ujredebi aseve SeiZleba gaxdes simsivnuri ujredebis 

winamorbedi; 

• Tambaqos mowevis Sedegad alveoluri makrofage-

bi STanTqaven, fagocitireben Tambaqos bolis uxsnad na-

wilakebs (kadmiumi, poloniumi da sxv), Sedegad citop-

lazma iRebs damaxasiaTebel qviSis Seferiloba. alveo-

luri makrofagebis aseTi damaxasiaTebeli morfologiu-

ri cvlilebebi mwevelis biologiur markerad miiCneva. 

amasTanave, aRiniSneba alveoluri makrofagebis cito-

toqsikuri aqtivoba simsivnuri ujredebisadmi, rac gan-

pirobebulia interferonis sinTezisa da antiblasturi 

citokinis sinTezis daTrgunviT. qveiTdeba imunuri sis-

temis dacviTi funqcia zogadad da lokalurad (bronqo-

pulmonaluri), mniSvnelovnad mcirdeba T-qileri lim-

focitebis raodenoba da funqcia, rac zrdis bronqebis 

karcinomas ganviTarebis albaTobas; 

• nikotini ganapirobebs alergiuli reaqciebis gan-

viTarebas. Tambaqos boli ganixileba, rogorc alergeni, 

romelic ganapirobebs imunoglobulini IgE-s gaZliere-

bul sinTezs, mweveli adamianebis naxvelSi mkveTrad mo-

matebulia histaminis raodenoba;                                                                           

• Zlier dartymas iRebs gul-sisxlZarRvTa sistema. 

mowevis Sedegad matulobs sisxlis wneva, izrdeba dabali 

simkvrivis da mcirdeba maRali simkvrivis qolesterinis 

raodenoba, viTardeba aTerosklerozis riski. gansakuT-
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rebiT ziandeba periferiuli ZarRvebi, fexebis arterie-

bi. spazmis Sedegad, kunTebs cudad miewodeba sisxli, 

xSirad am mdgomareobas Tan sdevs gangrena. nikotini mo-

wevis Sedegad 7 wamSi Tavis tvinSi aRwevs, misi zemoqmede-

biT viTardeba wvrili sisxlZarRvebis spazmi, Sedegad 

irRveva Jangbadis miwodeba Tavis tvinSi. aseve, dadgeni-

lia misi damazianebeli zemoqmedeba sasqeso organoebze. 

mamakacebSi nikotini ganapirobebs impotenciis ganviTa-

rebas. mwevelebSi xSiria kuW-nawlavis sistemis daavade-

bebi (wyluli, gastriti da a.S). Tambaqos moxmareba iwvevs 

imunuri sistemis statusis cvlilebas, Sedegad izrdeba 

leikozis ganviTarebis riski. gansakuTrebiT mniSvnelo-

vania Tambaqos moxmareba fexmZimobis dros. fexmZimobi-

sas Tambaqos moxmareba ganapirobebs placentis sis-

xlZarRvebis spazms, rac nayofSi Jangbadis ukmarisobis 

mizezi xdeba. aseT movlenas Tan sdevs nayofis naadrevi 

mSobiaroba an sikvdili, nayofi, rig SemTxvevaSi, ganuvi-

Tarebelia. 

• Tambaqos boli, Jangbadis da azotis oqsidis ma-

Rali koncentracia,sasunTqi sistemis anTebiTi daava-

debebi aqveiTeben iseTi biologiurad aqtiuri naerTe-

bis metabolizms, rogoricaa serotonini, noradrena-

lini, prostaglandinebi, angiotenzin 1. aqtiuri da pa-

siuri moweva ganapirobebs bronqebis epiTeliumis des-

truqcias, bronqebis lorowovani jirkvlebis hipertro-

fias, mukociliaruli klirensis darRveva, rasac Tan 

sdevs lorwos gadaadgilebis Seneleba. Tambaqos boli 

neitrofilebis qemotaqsisis inhibitoria.  bolis zemoq-

medebiT alveoluri makrofagebis raodenobis zrda aRi-

niSneba, Tumca maT daqveiTebuli aqvT fagocitaruli 

funqcia. aseve Tambaqos bolis xangrZlivi zemoqmedeba 

aqveiTebs Т-limfocitebis aqtivobas, Trgunavs antisxe-

ulebis sinTezs, astimulirebs imunoglobulini Е-s sin-

Tezs da cdomili nervis aqtivobas. amasTanave, alveo-
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lur makrofagebSi sinTezirdeba enzimi, romelic gar-

daqmnis angiotenzin 1-s angiotenzin 2-ad, mowevis Sede-

gad izrdeba aRniSnuli enzimis aqtivoba. Sesabamisad, ma-

tulobs angiotenzin 2-is raodenoba, romelic mZrlavri 

sisxlZarRvebis Semaviwrovebeli agentia. aseT SemTxveva-

Si viTardeba filtvis hipertenzia. 

 

sur. 37. 

adamianis janmrTeli filtvis fibroblastebi (marcxniv) 

da mweveli adamianis filtvis fibroblastebi (marjvniv). 

cisfrad — akumulirebuli beta-galaqtozidaza 

(ujredebis asakis markeri). (Credit: University of 
Iowa/Nyunoya Laboratory) 

7. filtvebis emfizema. emfizema filtvebis araspe-

cifikuri daavadebis farTod gavrcelebuli formaa. em-

fizemas dros adgili aqvs filtvis bronqiolebis sahae-

ro sivrceebis gafarToebas. misi gamomwvevi mizezebi 2 

jgufad iyofa: 1. paTologiuri mikrocirkulacia, α1-an-

titripsinis Tandayolili deficiti, surfaqtantis Tvi-

sebebis cvlileba, haerSi mavne nivTierebebi; 2. qroniku-

li obstruqciuli bronqiti — alveolebis gaWimva. 
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sur. 38. 

filtvis daavadebuli qsovili 

 

 

emfizemas dros filtvis ujredebSi mravlad grov-

deba leikocitebi. emfizemas paTogenezSi CarTuli pro-

cesebis umravlesoba asocirebulia Tambaqos mowevasTan, 

Tumca centraluri adgili proteinazul-antiproteina-

zul hipoTezas ganekuTvneba. am hipoTezis Tanaxmad, al-

veoluri kedlis darRvevis (destruqciis) mizezi prote-
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inazebis aqtivobis Sedegia, romlis Sedegadac iSleba eq-

straujreduli matriqsi. 
zogadad, paTologiur procesebSi nebismieri termi-

naluri respiratoruli erTeulis komponentis — endo-

Teliumis, epiTeliumis, intersticiumis CarTvis Sede-

gad ferxdeba filtvebSi gazTa cvla. epiTeliumis denu-

dacia ganapirobebs surfaqtantis sinTezis, misi gamoyo-

fisa da deponirebis darRvevas, irRveva alveoluri-ka-

pilaruli barieris ganvladoba; adgili aqvs alveolis 

sanaTurSi siTxis eqsudacias; intersticiuli fibrozis 

ganviTarebis Sedegad ferxdeba gazebis difuzia; endo-

Teliumis dazianeba aZlierebs alveolur/kapilaruli 

barieris ganvladobas, filtvebSi adgili aqvs hemodina-

mikur darRvevebs, icvleba ventilaciisa da hemoperfu-

ziis moculobis Tanafardoba da a.S. 
 

8. xvela. xvela rTuli refleqtoruli aqtia, romel-

Sic ramodenime meqanizmi monawileobs — sasunTqi kunTe-

bis daZabviT mkerdis Sida wnevis gazrda, xmis napralis 

cvlileba da a.S. sasunTqi organoebis daavadebisas (tra-

qeitebi, laringiti, pnevmonia, bronqitebi) xvela ganpi-

robebulia sasunTqi gzebisa da plevris receptorebis 

gaRizianebiT. xvela SeiZleba aseve gamoiwvios sisxlis 

mimoqcevis mcire wreSi sisxlCaqcevam (gulis mankis 

dros). xvela SeiZleba iyos mSrali an naxveliT da dac-

viT rols asrulebs, ganapirobebs bronqebidan naxvelis 

gandevnas (drenaJs). mSrali xvelis dros ki aucilebelia 

Semarbilebeli saSualebebis miRseba (termopsisis prepa-

ratebi, glaucini, libeqsini da sxv). 
 

9. mukoviscidozi. mukoviscidozi — memkvidruli 

autosomuri-recesiuli monogenuri metaboluri daava-

debaa, xasiaTdeba egzokrinuli jirkvlebis sekreciis 

darRveviT. maRali sixSiriT aRiniSneba kavkasiur mosax-
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leobaSi (2500-ze1 SemTxveva). daavadebis klinikuri sim-

ptomebi upiratesad dakavSirebulia respiratoruli 

traqtis da kuWqveSa jirkvlis funqciasTan. daavadeba 

gamowveulia transmembranuli qloris ionis arxis de-

feqtiT. arxis genis identificirebisas gamovlenilia 

200-mde mutacia, 70% mutaciebis ganpirobebulia aminom-

Java fenilalaninis deleciiT, rac ganapirobebs arxis 

cilis funqciur cvlilebebs da, Sesabamisad, qloris io-

nebis transportis darRvevas, ionebis gaunvladobas ar-

xis mier. arxis mutaciis Sedegad ujredSi qloris ione-

bis dagroveba aRiniSneba, es ki ganapirobebs sanaTuris 

sadinrebis eleqtroqimiuri potencialis cvlilebas, 

rasac Tan sdevs natriumis ionebis ujredSi didi raode-

nobiT SeRweva (sanaTuridan ujredSi) da Semdgom, uj-

redgare sivrcidan wylis gaZlierebuli STanTqma. Sede-

gad sekreti sqeldeba, irRveva misi gadaadgileba. aseTi 

anomalia ganapirobebs eleqtrolitebis disbalanss 

bronqul sekretSi, aseTi sekreti xasiaTdeba wylis daba-

li SemcvelobiT da maRali siblantiT, rac ewinaaRmdege-

ba epiTeliumis normalur funqcionirebas. adgili aqvs 

mcire sasunTqi gzebis obstruqcias. pacientebis umete-

sobaSi simptomebi adreul (bavSvobis) asakSi vlindeba. 

klinikurad mukoviscidozi vlindeba ganmeorebad bron-

qopnevmoniebSi da bronqeqtazebSi. 

1  

                                                 
1 https://www.emaze.com/@AQFQCRQC 
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