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mowiwebiTa da pativiscemiT vuZRvni

Cems aRmzrdelsa da pedagogs,

prof. anzor diasamiZes

w i n a s i t y v a o b a

histologia biologiur mecnierebaTa sistemaSi,

kerZod, morfologiaSi Semavali dargia. igi sabazo

disciplinas warmoadgens biologiuri mimarTulebis

specialobebisaTvis. histologias mniSvnelovani adgi-

li ukavia samedicino ganaTlebis sistemaSic, radganac

igi normaluri Tu paTologiuri mdgomareobis dros

adamianis organizmis cxovelmyofelobis procesis ana-

lizSi struqturuli da funqciuri midgomis safuZ-

vels qmnis.

ramdenadac histologias, rogorc disciplinas, win

uswrebs citologiisa da embriologiis kursebi, ro-

melTa Seswavlis gareSec SeuZlebelia histologiis

Seswavla, winamdebare saxelmZRvaneloSi ganxilulia

mxolod qsovilTa zogadi agebuleba. sagnis Seswavlis

mniSvnelobam da histologiaSi saxelmZRvaneloTa sim-

wirem gadagvawyvetina, Segveqmna histologiis winamde-

bare saxelmZRvanelo. saqarTveloSi ukanasknel peri-

odSi gamocemuli erTeuli saxelmZRvaneloebi ZiriTa-

dad samedicino profilis studentebisTvisaa gankuT-

vnili, romlebSic gadmocemuli informacia ZiriTadad

specifikuria. biologiuri profilis studentebi ki

maTTvis Sesaferis saxelmZRvanelos moklebulni arian.

amasTanave, dRemde arsebuli erTeuli saxelmZRvanelo

rusulidanaa naTagmni. garda amisa, rusul enaze arse-

buli saxelmZRvaneloebi qarTveli studentebisaTvis

miuwvdomelia, sxva ucxour enebze arsebuli saxel-
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mZRvaneloebi Tu sainformacio wyaroebi ki studentTa

mcire nawilisTvisaa xelmisawvdomi.

amdenad, Cven SevecadeT Segvevso es `vakuumi” bio-

logiuri specialobebis studentebisaTvis, daveyrde-

niT Cvens mravalwlian pedagogiur gamocdilebas da

SevqmeniT winamdebare saxelmZRvanelo, romelic, ra

Tqma unda, dazRveuli ver iqneba xarvezebisagan saxel-

mZRvaneloebisadmi wayenebuli moTxovnebidan gamomdi-

nare, magram, vfiqrobT, igi did samsaxurs gauwevs bio-

logiis profilis studentebs qsovilTa Seswavlis

saqmeSi, miuxedavad imisa, rom Tanamedrove periodSi

Sesabamisi informaciebis moZiebis saukeTeso teqnolo-

giebi arsebobs.

avtori madlierebis grZnobiT miiRebs yvela saqmi-

an SeniSvnas Tu survils.

6

histologiis sagani da amocanebi

sityva histologia warmomdgaria berZnulidan: his-
tos_ qsovili, logos– moZRvreba, e.i. histologia aris

moZRvreba qsovilis Sesaxeb. magram aseTi gansazRvra

zRudavs am sagnis moculobas da mniSvnelobas. histo-

logiis Seswavlis sagania agreTve ujredic, radganac

ujredi qsovilis struqturuli erTeulia. histolo-

gia swavlobs agreTve organoebis natif agebulebas.

aRniSnulidan gamomdinare, histologias yofen sam gan-

yofilebad: moZRvreba ujredis Sesaxeb anu citologia,

zogadi histologia da kerZo histologia anu mikros-

kopuli anatomia.

ujredis struqturis, citoplazmis natifi agebu-

lebis, ujredis sasicocxlo Tvisebebisa da agreTve

ujredis warmoSobis Seswavla citologiis sagans Se-

adgens. moZRvreba qsovilTa ganviTarebis, agebulebis,

funqciebisa da warmoSobis Sesaxeb Seadgens zogadi
histologiis Sinaarss, xolo organoTa natifi agebu-

lebis Seswavla Sedis kerZo histologiis anu mikros-
kopuli anatomiis amocanebSi.

aseTi dayofa pirobiTia, radganac ujredi ver iar-

sebebs qsovilTa gareSe, iseve, rogorc qsovilebi _

organoebis gareSe. ujredi, qsovilebi da organoebi

mTliani organizmis nawilebia, sadac maT daqvemdebare-

buli mniSvneloba aqvT. organuli mTlianoba axasia-

Tebs mxolod organizms mis gare samyarosTan erTiano-

baSi.
histologiis, rogorc mecnierebis, ganviTareba qso-

vilTa da misi komponentebis agebulebisa da warmoSo-
bis Sesaxeb, dakavSirebulia teqnikis, optikisa da mik-
roskopirebis meTodis gamoyenebasTan. mikroskopulma
kvlevam SesaZlebeli gaxada organizmis natifi agebu-
lebis Sesaxeb monacemebis dagroveba da Teoriuli gan-



5

mZRvaneloebi Tu sainformacio wyaroebi ki studentTa

mcire nawilisTvisaa xelmisawvdomi.

amdenad, Cven SevecadeT Segvevso es `vakuumi” bio-

logiuri specialobebis studentebisaTvis, daveyrde-

niT Cvens mravalwlian pedagogiur gamocdilebas da

SevqmeniT winamdebare saxelmZRvanelo, romelic, ra

Tqma unda, dazRveuli ver iqneba xarvezebisagan saxel-

mZRvaneloebisadmi wayenebuli moTxovnebidan gamomdi-

nare, magram, vfiqrobT, igi did samsaxurs gauwevs bio-

logiis profilis studentebs qsovilTa Seswavlis

saqmeSi, miuxedavad imisa, rom Tanamedrove periodSi

Sesabamisi informaciebis moZiebis saukeTeso teqnolo-

giebi arsebobs.

avtori madlierebis grZnobiT miiRebs yvela saqmi-

an SeniSvnas Tu survils.

6

histologiis sagani da amocanebi

sityva histologia warmomdgaria berZnulidan: his-
tos_ qsovili, logos– moZRvreba, e.i. histologia aris

moZRvreba qsovilis Sesaxeb. magram aseTi gansazRvra

zRudavs am sagnis moculobas da mniSvnelobas. histo-

logiis Seswavlis sagania agreTve ujredic, radganac

ujredi qsovilis struqturuli erTeulia. histolo-

gia swavlobs agreTve organoebis natif agebulebas.

aRniSnulidan gamomdinare, histologias yofen sam gan-

yofilebad: moZRvreba ujredis Sesaxeb anu citologia,

zogadi histologia da kerZo histologia anu mikros-

kopuli anatomia.

ujredis struqturis, citoplazmis natifi agebu-

lebis, ujredis sasicocxlo Tvisebebisa da agreTve

ujredis warmoSobis Seswavla citologiis sagans Se-

adgens. moZRvreba qsovilTa ganviTarebis, agebulebis,

funqciebisa da warmoSobis Sesaxeb Seadgens zogadi
histologiis Sinaarss, xolo organoTa natifi agebu-

lebis Seswavla Sedis kerZo histologiis anu mikros-
kopuli anatomiis amocanebSi.

aseTi dayofa pirobiTia, radganac ujredi ver iar-

sebebs qsovilTa gareSe, iseve, rogorc qsovilebi _

organoebis gareSe. ujredi, qsovilebi da organoebi

mTliani organizmis nawilebia, sadac maT daqvemdebare-

buli mniSvneloba aqvT. organuli mTlianoba axasia-

Tebs mxolod organizms mis gare samyarosTan erTiano-

baSi.
histologiis, rogorc mecnierebis, ganviTareba qso-

vilTa da misi komponentebis agebulebisa da warmoSo-
bis Sesaxeb, dakavSirebulia teqnikis, optikisa da mik-
roskopirebis meTodis gamoyenebasTan. mikroskopulma
kvlevam SesaZlebeli gaxada organizmis natifi agebu-
lebis Sesaxeb monacemebis dagroveba da Teoriuli gan-



7

zogadeba. histologiis istoria citologiis parale-
luria da ujredis aRmoCenidan iwyeba (r. huki, 1665).
qsovilebze pirveli mecnieruli warmodgena Seiqmna
me_18 saukunis bolos da ekuTvnis eqim biSas (1801). igi
iyo frangi swavluli _ anatomi da fiziologi (Bichat,
1771_1802). biSa organoTa anatomiuri gamokvlevebisas
dainteresda organoebis SemadgenlobaSi arsebuli
sxvadasxva SriT  da dawera wigni qsovilebze. igi ey-
rdnoboda macerirebuli organoebis makroskopul
kvlevas. biSam TiTqmis 20-ze met Sres (qsovils) misca
saxelwodeba, magram igi klasifikaciisas ar iyenebda
mikroskopul gamokvlevebs. miaCnda, rom es araswor
warmodgenas Seqmnida qsovilTa agebulebis Sesaxeb.
marTlac, im droisaTvis mikroskopuli teqnika srul-
yofisagan jer kidev Sors iyo. termini `histologia”
biSas ar ekuTvnis, magram igi mainc SeiZleba CaiTva-
los pirvel histologad. biSas gardacvalebidan 17
wlis Semdeg germanelma mecnierma meierma Semoitana
termini `histologia”.

swored mikroskopis saSualebiT gaxda SesaZlebe-
li qsovilebis srulyofili Seswavla, qsovilTa axa-
li, ufro srulyofili klasifikaciis Seqmna, ramac
SesaZlebeli gaxada qsovilTa oTxi ZiriTadi tipis ga-
moyofa, romlebSic, Tavis mxriv, ramdenime qvetipia ga-
erTianebuli.

SeuZlebelia, ar aRiniSnos zogierTi mecnieruli
aRmoCenis Sesaxeb.

me-17 saukuneSi cnobilma fizikosma da biologma
robert hukma, romelic gamoirCeoda didi gamomgoneb-
lobiTi unariT, Seqmna mikroskopi (rac im drois udi-
desi aRmoCenaa). man mikroskopis saSualebiT Seiswavla
korpis Txeli anaTali da aRmoaCina ujredi (1665). amis
Semdeg ujredi cxovelebSic (eriTrocitebi, spermato-
zoidebi) iqna aRmoCenili holandieli mecnieris a.le-
venhukis mier (1673). amdagvari aRmoCenebis safuZvelze
botanikosi Sleideni da zoologi Svani erTmaneTisa-
gan damoukideblad mividnen msgavs daskvnamde, rom yve-
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la mcenareuli da cxoveluri organizmi agebulia
elementaruli struqturuli erTeulebisagan _ ujre-
debisagan, rac gaxda ujreduli Teoriis Seqmnis sa-
fuZveli (1839 w.). mikroskopiT gaxda SesaZlebeli imis
dadgenac, rom ujredebi qmnian qsovilebs, rom orga-
nizmi Sedgeba ramdenime gansxvavebuli qsovilisagan.
qsovilTa agebulebis gansxvaveba ganpirobebulia maT
mier ama Tu im funqciis SesrulebiT. Q

me-19 saukunis dasawyisidan moZRvreba sxeulis na-
wilTa natifi agebulebis Sesaxeb fiziologTa da ana-
tomTa yuradRebas sul ufro da ufro ipyrobs. 50-iani
wlebidan anatomiisa da fiziologiis sauniversiteto
kursebSi histologias mniSvnelovani adgili eTmoba.
histologiuri gamokvlevebi sistematiur xasiaTs iRe-
ben.

histologiuri gamokvlevebis ricxvi yovelwliu-
rad izrdeboda. Tu me-19 saukunis II naxevarSi histo-
logias mxolod aRwerilobiTi xasiaTi hqonda, XX sa-
ukuneSi igi TandaTan gamdidrda SedarebiTi da eqspe-
rimentuli naSromebiT.

tradiciulad, citologias da histologias mor-
fologiur mecnierebebad Tvlidnen. arsebiTad, adreul
wlebSi maT hqondaT kidec aRwerilobiTi xasiaTi, Tum-
ca, mkvlevarebi da klinicistebi yovelTvis cdilob-
dnen, morfologiuri monacemebi SeedarebinaT fizio-
logiur da bioqimiur monacemebTan morfo-fiziologi-
uri korelaciis dadgenis mizniT.

Tanamedrove mravalferovani meTodebis (citoqimiu-
ri, imunocitoqimiuri, avtoradiografiis, hibridizacia
in situ da sxv.) mZlavri arsenalis, aseve, molekulur-bio-
logiuri meTodebis farTo gamoyenebis safuZvelze Ta-
namedrove citologia da histologia morfofunqciur
mecnierul disciplinebad iqca.

histologiis, rogorc erT-erTi mniSvnelovani bio-
logiuri disciplinis, Seswavla aucilebelia ara mar-
to biologebisaTvis, aramed eqimebisTvisac. misi amoca-
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naa ujredTa, qsovilTa da organoTa natifi agebule-
bis, funqciebisa da warmoSobis Seswavla.

histologiis mier SemuSavebul problemebs: ujred-
Ta da qsovilTa ganviTarebisa da diferencirebis ka-
nonzomierebani; organizmis histologiur struqturaSi
asakobrivi da funqciuri cvlilebani da maTi Seguebi-
Ti mniSvneloba; nervuli da endokrinuli sistemebis
roli nivTierebaTa cvlis, morfogenezis procesTa da
ujredebis, qsovilebisa da organoebis funqcionirebis
regulaciaSi, ujredTa da qsovilTa regeneracia da
sxva – udidesi mniSvneloba aqvs Teoriuli da praqti-
kuli medicinisaTvis.

histologia samedicino ganaTlebis mniSvnelovani
nawilia. igi fundamenturi samedicino disciplinebis
(fiziologia, paTologiuri fiziologia, bioqimia, imu-
nologia, farmakologia) safuZvels qmnis, ramdenadac,
daavadebaTa mizezebis, meqanizmebisa da mimdinareobis
Seswavla histologiisa da ujredis ultrastruqturi-
sa Tu biologiis codnis safuZvelzea SesaZlebeli.
ukanasknel periodSi mniSvnelovan monacemebs iZleva
bioteqnologiis meTodebi. bioinJineriis axali mimar-
Tulebis - qsoviluri inJineriis meTodebis ganviTare-
bis tendenciebi ki mowmoben am mimarTulebis did per-
speqtivaze.

is amocanebi, romelTac histologia isaxavs momav-
lisaTvis, dakavSirebulia ara marto gaRrmavebul Teo-
riul gamokvlevebTan, aramed misi miRwevebis gamoyene-
basTan medicinis, veterinariis, mecxoveleobis praqti-
kul dargebSi.

10

Sesavali qsovilebze moZRvrebis Sesaxeb

cocxali organizmebis evoluciuri ganviTareba

(dawyebuli umartivesebidan _ adamianamde) xorcielde-

boda axali funqciebisa da Sesabamisi struqturebis

TandaTanobiT warmoqmnis gziT. OorganizmTa adaptaci-

am sxvadasxva saarsebo pirobebTan sxvadasxvagvari

morfologiuri struqturis da masTan dakavSirebuli

Sesabamisi funqciis diferencireba ganapiroba. dife-

rencirebis Sedegad aRmocenebulma rTulma histolo-

giurma sistemebma qsovilTa saxelwodeba miiRes (berZ.

Histos–qsovili).
�q�s�o�v�i�l�i �i�s�t�o�r�i �u�l�a�d �C�a�m�o�y�a�l�i �b�e�b�u�l�i �u�j �r�e�d�T�a �d�a

�a�r�a�u�j �r�e�d�u�l�i �s�t�r�u�q�t�u�r�e�b�i�s �s�i�s�t�e�m�a�a�, �r�o�m�e�l�T�a�c �a�q�v�T
�s�a�e�r�T�o �a�g�e�b�u�l�e �b�a�d�a�s�p�e�c�i�a�l�i �z�e�b�u�l�i �a�r�i�a�n�g�a�r�k�v�e�u�l�i
�f�u�n�q�c�i�i�s �S�e�s�a�s�r�u�l�e�b�l�a�d�.

�q�s�o�v�i�l �T�a�k�l�a�s�i�f�i �k�a�c�i�a
qsovilTa klasifikaciis sxvadasxva saxe arsebobs.

ZiriTadi funqciebis, agebulebisa da ganviTarebis Ta-

viseburebaTa Sesabamisad, arCeven 4 tipis qsovils:

�e�p�i�T�e�l�u �r�i �q�s�o�v�i�l�i�. mas mosazRvre qsovilsac uwo-

deben; axasiaTebs ujredTa mWidro gaerTianeba fenebad.

misi saSualebiT xorcieldeba nivTierebaTa cvla or-

ganizmsa da garemos Soris.EepiTeluri qsovili asru-

lebs damcvelobiT, Sewovis, sekreciis, eqskreciis fun-

qciebs. igi yalibdeba eqtodermis, entodermisa da me-

zodermisagan.

qsovilTa didi jgufi viTardeba mezenqimidan. ese-

nia: sisxli, limfa, SemaerTebeli qsovilis sxvadasxva

saxe (sakuTriv SemaerTebeli, xrtilovani, Zvlovani),

gluvi kunTovani qsovili. magram, iTvaliswineben ra

morfo-funqciur specifikurobas, gluvi kunTovani qso-

vili ganixileba kunTovan qsovilTa jgufSi, danarCens
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lisaTvis, dakavSirebulia ara marto gaRrmavebul Teo-
riul gamokvlevebTan, aramed misi miRwevebis gamoyene-
basTan medicinis, veterinariis, mecxoveleobis praqti-
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ki erTi saxelwodebiT – �S�e�m�a�e�r�T�e�b�e�l�i �q�s�o�v�i�l�i _ aer-

Tianeben, an kidev, maT Sinagani garemos qsovilebsac

uwodeben.

sisxls, limfasa da SemaerTebel qsovils saerTo

warmoSobis safuZvelze zog saxelmZRvaneloSi erT

jgufSi aerTianeben saxelwodebiT _ �s�a�y�r�d�e�n�-�t�r�o �f�i �k�u�-
�l�i an �m�e�z�e�n�q�i�m�u�r�i �q�s�o�v�i�l�i .

sisxli da limfa Sedgeba Txieri ujredSorisi niv-

Tierebisa da masSi Tavisuflad Sewonili ujredebisa-

gan. isini avseben sisxlZarRvebsa da limfur ZarRvebs,

asruleben trofikul funqcias. sisxls gadaaqvs Jan-

gbadi da uzrunvelyofs humorul kavSirs organoebs

Soris.

SemaerTebeli qsovilebis sxva saxeebia: sakuTriv

SemaerTebeli qsovili, romelSic aerTianeben boWkovan

da specialurTvisebian qsovilebs, ConCxis qsovilebi

(xrtilovani da Zvlovani qsovilebi), kbilis cementi

da dentini. Yyvela maTgans axasiaTebs didi raodeno-

biT boWkovani ujredSorisi nivTiereba.

SemaerTebeli qsovilebis ZiriTadi funqciebia:

trofikuli, plastikuri, damcvelobiTi da meqanikuri.

amasTan, calkeul maTganSi met-naklebadaa gamokveTili

esa Tu is funqcia.

�k�u�n�T�o�v�a�n�i �q�s�o�v�i�l�i�. arCeven gluv kunTovan qso-

vils, romelic Sedgeba sigrZivad ganwyobili ujrede-

bisagan da ganivzolian (ConCxisa da gulis ganivzoli-

ani) kunTovan qsovils, romelic warmoqmnilia simplas-

turi (berZ. symplastos–erTad, naZerwi fena,Sre) agebule-

bis kunTovani boWkoebisagan. misi funqcia kumSviTia.

gluvi kunTovani qsovili xasiaTdeba uneblie, xolo

ganivzoliani kunTovani qsovili _ boWkoebis nebelo-

biTi SekumSviT (gulis kunTis gamoklebiT). gluvi kun-

Tovani qsovili viTardeba mezenqimidan, ganivzoliani

_ mezodermidan.
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�n�e�r�v�u�l�i �q�s�o�v�i�l�i _ Sedgeba nervuli ujredebisa

da neirogliisagan. nervul ujredTa funqciaa agznebis

miReba da gatareba. neiroglia nervul ujredebTan da-

kavSirebuli damxmare qsovilia, romelic asrulebs

trofikul, meqanikur da damcvelobiT funqciebs. ner-

vuli sistemis nergi CanasaxSi adreul stadiaSi gamo-

calkevdeba eqtodermidan.

qsovilTa oTxi ZiriTadi tipis gamoyofa, TiTqos,

arasakmarisobis gancdas iwvevs. magram aseTi klasifi-

kaciis ZiriTadi kriteriumi aris maTi mikroskopuli

organizacia da Sesasrulebeli funqciebi.

aRmoCnda, rom mfaravi qsovilebis umravlesoba vi-

Tardeba eqtodermidan da entodermidan, Tumca, zogi-

erTi maTgani mezodermuli warmoSobisaa. SemaerTebeli

qsovili, rogorc aRvniSneT, warmoiqmneba mezodermi-

dan. kunTovani qsovili, TiTqmis mTlianad, mezodermi-

dan viTardeba, mcire gamonaklisia eqtodermuli war-

moSobis. nervuli qsovili eqtodermuli warmoSobisaa.

Tumca, kunTovani qsovilis SemadgenlobaSi, kunTovani

boWkoebis garda, SemaerTebeli qsovilic Sedis. aseve,

nervuli qsovilis zogierT ubanSi eqtodermuli war-

moSobis struqturebTan Sereulia SemaerTebeli qsovi-

li, romelic mezodermidanaa warmoSobili. amdenad,

aseTi klasifikacia, miuxedavad, erTi SexedviT, misi

arasrulyofilebisa, mniSvnelovnad sasargeblo da mo-

saxerxebelia SeswavlisaTvis.

�u�j �r�e�d�T�a�i�n�t�e�g�r�a�c�i�a �q�s�o�v�i�l�e�b�S�i
qsovilebi ujredebis meqanikur jams ki ar warmo-

adgens, aramed ujredebi erTmaneTTan rTul urTier-

TdamokidebulebaSi imyofebian da erTian funqciur

sistemas qmnian. ujredebs Soris specifikuri kavSiri

Tavdapirvelad ujredis membranebis integraluri ci-
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lebis meSveobiT warmoiqmneba. maT �a�d�h�e�z�i�u�r �m�o�l�e �k�u�-
�l�e�b�s uwodeben (ujreduli adheziuri molekulebis 5

ZiriTad klass gamoyofen: kadherinebi, imunoglobuli-

nebis superojaxi, seleqtinebi, mucinebi da integrine-

bi). Semdgom etapze ujredTa rTuli struqturul-fun-

qciuri integracia xdeba.

ujredebi ujredSoris matriqsSia moTavsebuli.

matriqsis meSveobiT xdeba ujredTa ara marto dakavSi-

reba, aramed ujredebs Soris xorcieldeba nivTiereba-

Ta cvla, zrda, diferencireba. adheziuri molekule-

biT ganxorcielebuli ujredSorisi urTierTobebi

qsovilTa da organoTa warmoqmnis procesSi damatebi-

Ti specifikuri kavSirebis Camoyalibebas ganapirobebs.

funqciis Sesabamisad, qsovilSi ujredSorisi kav-

Sirebis 3 saxes gamoyofen:

�1�)�m�k�v�r�i�v�i �k�o�n�t�a�q�t�i (an brma sartyeli). aseTi kavSi-

ris dros ujredis membranebi erTmaneTs uSualod

ukavSirdeba ise, rom ujredSorisi sivrcis hermetiza-

cia xdeba. ujredSorisi kavSiris es saxe mxolod epi-

Telur qsovilSi gvxvdeba.

�2�)�S�e�w�e�b�e�b�i�s �s�a�r�t�y�e�l�i�, �S�e�w�e�b�e�b�i�s �f�a�s�c�i�a�,�d�e�s�m�o�s�o�m�a
�d�a �h�e�m�i�d�e�s�m�o�s�o�m�a�.aseTi kavSiris dros ujredebs So-

ris mowesrigebuli struqturuli kavSiri warmoiqmneba.

gvxvdeba epiTelur da kunTovan qsovilebSi.

�3�)�n�e�q�s�u�s�i �a�n �n�a�p�r�a�l�i �s�e�b�u�r�i �k�a�v�S�i�r�i�. aseTi kavSi-

ris dros xdeba informaciis uSualo gacvla ujre-

debs Soris. misi meSveobiT ujredebs Soris dabalmo-

lekuluri naerTebis cvla xdeba.

informaciis gacvla ujredebs Soris xdeba e.w. sa-

signalo molekulebis _ �l�i �g�a�n�d�e�b�i�s (laT. ligandus – da-

makavSirebeli) meSveobiT, romlebic gamoiyofa erTi

tipis ujredebidan da biologiuri siTxeebis (sisxli,

limfa, qsoviluri siTxe) saSualebiT miitaneba samizne

ujredebTan. sasignalo molekula ukavSirdeba Sesaba-
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misi receptoris garkveul ubans, xdeba receptoris

konformaciuli cvlileba da iwyeba ujreduli pasuxi

_ samizne ujredebi cvlis Tavis metabolizms. sasigna-

lo molekulebis rols asrulebs cilebi, aminmJavebi,

peptidebi. zogjer ligandis dakavSireba receptorTan

xdeba e.w. meoradi Suamavlebis _ �m�e�s�e�n�j�e�r�e�b�i�s meSveo-

biT. aRniSnuli kavSiri gvxvdeba epiTelur, kunTovan

da nervul qsovilebSi.

cxovelur organizmebSi sasignalo molekulebi

sxvadasxva manZilze moqmedebs. amis mixedviT am mole-

kulaTa moqmedebis ramdenime tips gamoyofen: a) endok-

rinuli; b) parakrinuli; g) autokrinuli.

�e�n�d�o�k�r�i �n�u�l�i regulaciis SemTxvevaSi sasignalo

molekulebi _ �h�o�r�m�o�n�e�b�i�,romlebic endokrinul jir-

kvlebSi warmoiqmneba, sisxlis saSualebiT gadaitaneba

Sors mdebare samizne ujredebTan.

�p�a�r�a�k�r�i �n�u�l�i �r�e�g�u�l�a �c�i�i�s dros sasignalo moleku-

lebi gamomuSavdeba samizne ujredebTan uSualod ax-

lomdebare ujredebSi. aseTi regulaciis erT-erTi sa-

xea neirokrinuli regulacia.

�a�u�t�o�k�r�i �n�u�l�i �r�e�g�u�l�a �c�i�i�s dros ujredi TviTonaa

mis mier warmoqmnili sasignalo molekulis samizne.

amgvarad moqmedebs zrdis faqtorebis didi nawili.

aseTi regulacia axasiaTebs agreTve simsivnur ujre-

debs.

�q�s�o�v�i�l �T�a�u�r�T�i�e�r�T�k�a�v�S�i�r�i
qsovilebi qmnian organoebs. ama Tu im organos Se-

madgenlobaSi myofi sxvadasxva qsovili uzrunvelyofs

misi ZiriTadi funqciis Sesrulebas.

sxvadasxva qsovilisa da organos SeTanxmebuli

moqmedeba ganpirobebulia nervuli da endokrinuli

sistemebiT, amitomac aseT sistemebs ewodeba integra-
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misi receptoris garkveul ubans, xdeba receptoris
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ciuli, e.i. organizmis mTlianobis ganmaxorcielebeli,

agreTve maregulirebeli, e.i. organizmis nawilTa ur-

TierTqmedebis ganmapirobebeli. cxovelTa istoriuli

ganviTarebis procesSi, maTi organizaciis garTulebis

Sesabamisad, sul ufro metad matulobda nervuli sis-

temis integraciuli da maregulirebeli roli.

�q�s�o�v�i�l �T�a�g�a�n�v�i�T�a�r�e�b�a�e�m�b�r�i�o�g�e�n�e�z�S�i
embriogenezi moicavs erTmaneTTan mWidrod dakav-

Sirebul diferencirebis, organizaciisa da zrdis

procesebs, ris Sedegadac zrdasruli ganviTarebuli

organizmi iqmneba.

diferencireba warmoadgens progresul cvlile-

bebs nivTierebaTa cvlasa da ujredTa struqturebSi,

ris Sedegadac pirvelad erTgvarovan masalaSi ujred-

Ta Soris warmoiqmneba morfologiuri da qimiuri gan-

sxvavebani, romlebic maT funqciur specializaciasTa-

naa dakavSirebuli.

diferencirebas mosdevs garkveuli organizacia,

rac gamoixateba morfogeneziT, e.i. ontogenezSi gar-

kveuli agebulebis organoebisa da organoTa sisteme-

bis CamoyalibebiT. mas mohyveba organizmis zrda, rac

dakavSirebulia ujredTa raodenobis matebasTan maTi

gamravlebis gziT.

diferencirebis oTx ZiriTad periods arCeven:

1) ootipuri diferencirebis periodi. am dros ner-

gebis masala warmodgenilia kvercxujredis an zigo-

tis citoplazmis prezumpciuri (laT. praesumptio - alba-

Tobaze dafuZnebuli varaudi) ubnebiT. MmagaliTad, am-

fibiebis momavali qorda-mezodermuli masala mdebare-

obs ruxi namglis citoplazmaSi;

2) blastomeruli diferencirebis periodSi moma-

val qsovilTa nergebis masala ganlagebulia dayofadi
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Canasaxis sxvadasxva blastomerSi (mag., Ziris, Canasaxis

saxuravis, gverdiTi blastomerebis);

3) Canasaxovani diferencireba, rac gamoixateba Ca-

nasaxovani furclebis pirvelad erTgvarovan ujredo-

van masalaSi gansxvavebuli ubnebis warmoqmniT. mag., eq-

todermidan gamoiyofa nervuli sistemis nergi lulis

saxiT, mezodermidan _ zurgis segmentebis danawevre-

buli ubnebi, romelTaganac TiToeuli maTgani nawev-

rdeba sklerotomad, miotomad, dermatomad da sxva;

4) bolos, ganviTarebad organizmSi dgeba qsovilo-
vani diferencirebis periodi, roca qsovilovani nergi

qsovilad gardaiqmneba. nergis gardaqmnas qsovilad

histogenezi ewodeba. Hhistogenezi aris procesi, rom-

lis ganmavlobaSic TiToeuli nergis ujredebi da

araujredovani warmonaqmnebi specializdebian sxvadas-

xva mimarTulebiT, iReben TiToeuli qsovilisaTvis da-

maxasiaTebel specifikur struqturas da iZenen Sesaba-

mis fiziologiur da qimiur Tvisebebs. Canasaxis Sem-

dgomi ganviTarebis dros organoebi da organoTa sis-

temebi Camoyalibdebian.

ujredTa da qsovilTa morfologiur da fiziolo-

giur TaviseburebaTa regionuli (laT. regionis- ubani)

sxvaobani warmoiqmneba qimiuri diferenciaciis Sede-

gad. Qqimiuri diferencireba ki, Tavis mxriv, ganviTare-

bad qsovilebSi nivTierebaTa cvlis procesSi ZiriTa-

di cvlilebebis Sedegia. MmagaliTad, Eembrionuli qso-

vilebi diferencirebis procesSi gansxvavdeba erTmane-

Tisagan sakvebi nivTierebebisadmi moTxovnilebiT. maga-

liTad, wiwilis Canasaxis gulis normaluri histogene-

zisaTvis aucilebelia glukozis Zalian dabali kon-

centracia, maSin, roca nervuli qsovili am pirobebSi

ar viTardeba. nervuli sistemis diferencireba TiTqmis

orjer ufro met glukozas saWiroebs. nivTierebaTa
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cvlis sxvadasxvaoba asaxavs fermentuli aqtivobis

sxvadasxvaobasac. cnobilia, rom fermentTa umetesobis

aqtivoba sxvadasxvaa erTi da igive cxovelis sxvadas-

xva organoSi. Aase rom, diferencireba SeiZleba ganvi-

xiloT, rogorc nivTierebaTa cvlis Sedegad sxvaoba-

Ta regionulad warmoqmnis procesi, rac iwvevs meorad

morfologiur da fiziologiur gansxvavebebs. faqto-

rebi, romlebic adeterminanteben (laT. determinantis_
gansazRvra) am ganviTarebas, upirveles yovlisa, mem-

kvidruli faqtorebia. rasakvirvelia, gamoricxuli

araa ganviTarebad CanasaxSi axali Tvisebebis Camoya-

libeba sxvadasxva - gare Tu Siga faqtorebis gavleniT.

Canasaxis Semdgomi diferencirebisa da zrdis, axa-

li ujredSida da ujredSorisi urTierTdamokidebu-

lebis ganviTarebis paralelurad izrdeba organizmis

integracia (laT. integration�� aRdgena, mTliani) anu _

organizmis calkeuli nawilebis gaerTianeba erT

mTlianad. am mTlianobis done sxvadasxvaa embriogene-

zis sxvadasxva etapze. igi matulobs organoTa da qso-

vilTa diferencirebis Sesabamisad (embriogenezis sxva-

dasxva etapze Canasaxi mTliani organizmia da ara

blastomerebis ubralo jami).

Q

�q�s�o�v�i�l �T�a�c�v�a�l�e �b�a�d�o�b�a�d�a�r�e�g�e�n�e�r�a�c�i�a
yvela qsovili determinirebulia, e.i. memkvidrula-

daa ganpirobebuli da xasiaTdeba myari TvisebebiT,

rac erTi da igive morfo-funqciuri reaqciebiT aris

uzrunvelyofili, magram nivTierebaTa cvlis procesSi

momxdarma cvlilebam, specifikuri funqciebis darRve-

vam an Sewyvetam SeiZleba qsovilTa morfo-funqciuri

cvlilebebi _ paTologiuri cvlilebebi gamoiwvios,
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amasTan, ujredebma SeiZleba dakargos specifikuri

struqturebi da gadavides gansakuTrebul mdgomareo-

baSi _ Seqmnili pirobebis Sesabamisad sxvadasxva mi-

marTulebiT ganviTarebis unari SeiZinos.AaRniSnul mi-

zezTa safuZvelze SesaZlebelia, warmoiqmnas struqtu-

rebi, romlebic araa damaxasiaTebeli am qsovilisaT-

vis. Aam movlenas qsovilis �m�e�t�a�p�l�a �z�i�a uwodes (berZ.

metaplasis _ gardaqmna).

organizmis mTeli sicocxlis manZilze qsovilebSi

mimdinareobs ujreduli da araujreduli elementebis

cveTa, sikvdili (fiziologiuri degeneracia) da maTi

Secvla axliT. es �f�i �z�i�o�l�o �g�i�u�r�i �r�e�g�e�n�e�r�a�c�i�a�a (laT.

regeneratio_ aRdgena), rac sxvadasxvagvaradaa gamoxatu-

li sxvadasxva qsovilSi. QqsovilebSi, romlebSic Se-

narCunebulia mitozuri gayofis unaris mqone mcired

diferencirebuli elementebi, fiziologiuri regenera-

cia mkveTradaa gamoxatuli.MmagaliTad, sisxlis ujre-

debi, SemaerTebeli qsovilis ujredovani elementebi,

kanis mravalSriani brtyeli epiTelis ujredebi da

sxva _ intensiur fiziologiur regeneracias ganicdis,

maSin, roca nervuli qsovilis fiziologiuri regene-

raciis SesaZleblobebi sakmaod SezRudulia.

sicocxlis manZilze organizmis yvela qsovilSi

asakobrivi cvlilebebi nela mimdinareobs.

fiziologiuri regeneraciis erT-erTi formaa apop-
tozi - qsovilTa foTolcvena. am dros ujredTa dap-

rogramebuli, gegmuri, regulaciuri sikvdili mimdina-

reobs. igi erTgvari procesia, romlis drosac zogier-

Ti garegani da Sinagani faqtoris gavleniT aqtiurde-

ba TviTganadgurebis specialuri genetikuri programa,

romelic iwvevs funqciadakargul, virusiT, toqsiniT,

maionebeli gamosxivebiT dazianebul, defeqtian ujred-

Ta gegmur mocilebas qsovilebidan da ganadgurebas. es
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metad mniSvnelovani procesia, radgan organizmidan po-

tenciurad saSiSi ujredebis drouli mocileba maTi

avTvisebiani gadagvarebis albaTobas minimumamde amci-

rebs. janmrTeli adamianis organizmSi apoptozis xar-

jze yoveldRiurad 50-dan 70 miliardamde ujredi

kvdeba da amdenive axali Cndeba. apoptozi winaswar

gansazRvruli sixSiriTa da siCqariT mimdinareobs,

Tumca, zogjer garkveul faqtorTa gavleniT tempi qve-

iTdeba an imatebs. apoptozis daqveiTeba ujredebis

dagrovebas _ simsivnur zrdas, gaaqtiureba ki _ qsovi-

lebis zomaSi Semcirebas, maT ganleva _ atrofias iw-

vevs.

qsovilTa ujredebi zogjer mavne faqtorTa Zala-

dobrivi qmedebebis Sedegad iRupebian. process, rom-

lis drosac mavne faqtorTa moqmedebis Sedegad ujre-

debi srulad wyveten funqcionirebas da bioqimiurad

da struqturulad Seuqcevadad icvlebian, nekrozi,
anu qsovilTa Zaladobrivi sikvdili ewodeba. es uj-

redebis genetikurad dauprogramebeli da gauTvalis-

winebeli, aragegmuri kvdomaa. nekrozs iwvevs fizikuri

(cecxlsasroli Wriloba, radiacia, eleqtruli deni,

dabali da maRali temperatura, gayinva da damwvroba),

toqsikuri (mJavebi, tuteebi, mZime liTonTa marilebi,

fermentebi), samkurnalo preparatebi (eTilis spirti),

biologiuri (baqteriebi, virusebi, umartivesebi), aler-

giuli (endo- da egzoalergenebi), sisxlZarRvovani (in-

farqti - sisxlZarRvovani nekrozi), neirotrofuli (na-

wolebi, Seuxorcebadi Wrilobebi) faqtorebi.

dazianebis Semdeg qsovilTa aRdgenas �r�e�p�a�r�a�c�i�u�l�i
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rebulia, rom es unari yvela qsovils aqvs. am dros

ujredebi izrdeba dazianebis areSi da amoavsebs an fa-
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ravs defeqts. warmoqmnili struqturebi an normalu-

ris identuria, an sxvadasxva doniT gansxvavdeba maT-

gan. am SemTxvevaSic epiTeluri, SemaerTebeli da gluv-

kunTovani ujredebi SesamCnevad advilad aRdgeba, ga-

nivzoliani kunTovani qsovili _ mxolod xelSemwyob

pirobebSi, nervul sistemaSi ki umTavresad nervuli

boWkoebi regenerireben. reparaciuli regeneracia Se-

saZloa iyos sruli da arasruli. srulis dros defeq-

tis aRdgena identuri qsoviliT xdeba, arasrulis Sem-

TxvevaSi ki defeqti SemaerTebelqsovilovani nawibu-

riT nacvldeba. organizmSi Wrilobis an travmis Sede-

gad qsovilovani defeqtis - wylulis gaCenis Semdeg

mis irgvliv mdebare yvela qsovili gaZlierebulad

iwyebs gamravlebas, magram srul simwifes mxolod Se-

maerTebelqsovilovani ujredebi aRweven, danarCenebi

iRupebian, swored amitom regeneraciis Sedegad warmo-

iqmneba defeqtis aRmosafxvreli SemaerTebelqsovilo-

vani - fibrozuli nawiburi. defeqtis irgvliv fibro-

zuli nawiburis formireba regeneraciuli procesis

dasrulebis mauwyebelia.

regeneraciis xarisxze moqmedebs zogadi (asaki, niv-

TierebaTa cvlis intensivoba, sisxlmbadi da imunuri

sistemebis mdgomareoba) da adgilobrivi (sisxlZar-

RvTa mdgomareoba, neirotrofika, limfis mimoqceva,

organoTa da qsovilTa struqturul-funqciuri Tavise-

burebebi, dazianebis moculoba) faqtorebi.

gamoyofen �p�a�T�o�l�o �g�i�u�r �r�e�g�e�n�e�r�a�c�i�a�s�a�c�.es qsovil-

Ta paTologiuri cvlileba da gadagvarebaa. hiperrege-

neracia, hiporegeneracia, metaplazia da displazia pa-

Tologiuri regeneraciis tipebia. hiperregeneracia mo-

Warbebuli aRdgenaa, misi magaliTia motexilobisas

Zvlovani koJrebis, terfze Zvlovani wanazardebis, ke-

loiduri nawiburebis, adenomis gaCena. �h�i�p�o�r�e�g�e�n�e�r�a�c�i�a
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daqveiTebuli regeneraciaa. is organosa da qsovilebSi

mimdinare qronikuli anTebis Sedegia, rodesac sis-

xlZarRvovani da nervuli kvebis darRvevis gamo qveda

kidurebze Cndeba trofikuli wylulebi, viTardeba ku-

Wis wyluli, diabetianebSi Zneldeba Wrilobebis Se-

xorceba da sxva. �m�e�t�a�p�l�a �z�i�a qsovilovani gadagvarebaa,

magaliTad, Zvlis yviTeli tvinisa wiTel tvinad, xrti-

lovani qsovilisa – Zvlovan qsovilad. igi onkologi-

uri procesis winamorbedi ujredebis formirebas uwy-

obs xels. �d�i�s�p�l�a�z�i�a qsovilisTvis damaxasiaTebeli

ujredebis nacvlad, atipuri - gansxvavebuli formisa

da zomis, msxvilbirTviani ujredebis formirebaa. ga-

nasxvaveben displaziis sam xarisxs - msubuqs, zomiersa

da mZimes. mZime displaziis dros qsovili mTlianad

atipuria, rac diagnostirdeba rogorc kibo.

qsovilTa regeneraciis pirobebis, agreTve im pi-

robebis Seswavla, roca ujredebi kargaven specifikur

funqciur struqturebs da sxvadasxva histogenetikuri

diferencirebis unars iZenen, histologiis erT-erTi

amocanaa. Y
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epiTeluri qsovili
(Textus Epithelialis)

�z�o�g�a�d�i �d�a�x�a�s�i�a�T�e�b�a�d�a�k�l�a�s�i�f�i �k�a�c�i�a

epiTeluri qsovili, anu epiTeliumi (laT. epithelis)
faravs sxeulis zedapirs, serozul garsebs, amofens

Rru organoebis (kuWis, nawlavis, Sardis buStis da

sxva organoTa) Siga zedapirs da qmnis organizmis

jirkvlebis umravlesobas (maT Soris: RviZls, fari-

sebr da saofle jirkvlebs).

epiTeliumi mosazRvre qsovilia. misi saSualebiT
xdeba nivTierebaTa cvla organizmsa da garemos So-

ris, e.i. Sewova da eqskrecia (laT. excerno_ gamovyof).
nawlavis epiTeliumiT Seiwoveba sisxlsa da limfaSi
sakvebi nivTierebebi, amasTan, organizmidan misi saSua-
lebiT gamoiyofa nivTierebaTa cvlis produqtebi: nax-
SirmJava _ filtvis epiTeliumidan, Sardovana _ Tir-
kmlis epiTeliumidan. MmosazRvre mdebareobis gamo epi-
Teli asrulebs damcvelobiT funqciasac _ qimiuri, me-
qanikuri da sxva saxis zemoqmedebisagan. igi bariers
warmoadgens mikroorganizmebisa da mravali Sxamiani
nivTierebisaTvis. jirkvlovani epiTeli asrulebs sek-
retorul funqcias.

epiTeli embriogenezSi (adamianSi) me-3-4 kviridan
viTardeba samive Canasaxovani furclidan (embrionis
epiTeluri Sre me-15 dRes yalibdeba). embrionuli wya-
ros mixedviT, ganasxvaveben eqtodermuli, entodermu-
li da mezodermuli warmoSobis epiTels. kerZod, ka-
nis, pirisa da cxviris Rrus epiTeliumi eqtodermuli
warmoSobisaa, saWmlis momnelebeli, sasunTqi sistemi-
sa da maTTan dakavSirebuli jirkvlebis epiTeliumi –
entodermuli warmoSobis, xolo sisxlZarRvTa amomfe-
ni epiTeliumi, Tirkmlis epiTeliumi da sxva _ mezo-
dermisaganaa warmoSobili.
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klasifikacia. epiTeluri qsovilis klasifikaciis
sxvadasxva saxe arsebobs, romelTac safuZvlad udevs
epiTeluri qsovilis warmoSobis, agebulebis niSnebi
da funqciebi. farTodaa gavrcelebuli filogeneturi
da morfo-funqciuri klasifikaciebi. Ppirvels safuZ-
vlad udevs filogenezSi Camoyalibebuli morfologi-
uri da funqciuri Taviseburebani. am klasifikaciis
Tanaxmad, arCeven: kanis, nawlavis, Tirkmlis, celomisa
da ependimogliuri tipis epiTeliums.

klasifikaciis sxva saxe iTvaliswinebs epiTeliu-
mis agebulebis xasiaTs mis funqciebTan dakavSirebiT.
aRniSnulidan gamomdinare, arCeven �m�f�a�r�a�v(kanis, gamom-
feni _ Sinagani organoebis _ piris Rrus, saylapavi mi-
lis, kuW-nawlavis traqtis, sunTqvis organoebis, saSvi-
losnos, Sardgamomtani gzebisa da sxvaTa _ lorwovan
da serozul garsebze) da �j�i�r �k�v�l�o�v�a�nepiTels. aseTi
dayofa garkveulwilad pirobiTia, radganac zogierTi
organos, magaliTad, kuWis lorwovani garsis mfaravi
epiTeli sekrecias axorcielebs, amasTan, zogierTi
jirkvlovani ujredi, magaliTad, bokaliseburi (fia-
liseburi) ujredebi nawlavis mfarav epiTelSi gafan-
tulia mfaravi epiTelis ujredebs Soris.

epiTeliums bazalur membranasTan misi ujredebis
damokidebulebisa da maTi formis mixedviT yofen �e�r�-
�T�S�r�i�a�nda �m�r�a�v�a�l�S�r�i�a�nepiTeliumad (sqema 1).

pirvel SemTxvevaSi, qsovilis yvela ujredia dakav-
Sirebuli bazalur membranasTan, xolo Tu bazalur
membranasTan dakavSirebulia mxolod erTi _ qveda
Sre, danarCeni ki aseT kavSirs moklebulia, epiTeliu-
mi mravalSriania. epiTeliumis ujredebi SeiZleba iyos
kuburi, cilindruli, brtyeli. �e�r�T�S�r�i�a�n�i epiTeliumi
SeiZleba iyos erTrigiani da mravalrigiani. �m�r�a�v�a�l�-
�S�r�i�a�n�i epiTeliumi SeiZleba iyos garqovanebadi da ga-
urqovanebadi. mravalSriani epiTeliumis gansakuTrebu-
li saxea gardamavali epiTeliumi. aseTi saxelwodeba
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man miiRo garegnuli saxis gamo, romelic icvleba am
epiTeliumiT amofenili organos, magaliTad, Sardis
buStis kedlis gaWimvasTan dakavSirebiT. erTSriani
erTrigiani epiTeli axorcielebs nivTierebaTa cvlas
organizmsa da garemos Soris. magaliTad,Nnawlavis er-
TSriani epiTeli uzrunvelyofs sakvebis Sewovas sis-
xlsa da limfaSi. mravalSriani da agreTve erTSriani
mravalrigiani epiTeli ZiriTadad damcvelobiT fun-
qcias asrulebs, magaliTad, kanis epiTeli.

sqema 1.
Mmfaravi epiTeliumi

erTSriani mravalSriani

erTrigiani mravalrigiani
brtyeli cilindruli
kuburi
cilindruli garqovanebadi

gaurqovanebadi
gardamavali

epiTeliumi moTavsebulia bazalur membranaze, rom-
lis qveSac faSari boWkovani SemaerTebeli qsovili
mdebareobs. is ar Seicavs sisxlZarRvebs da misi kveba
xorcieldeba bazaluri membranis saSualebiT mis qveS
mdebare SemaerTebeli qsovilidan.

epiTeliocitebi (laT. epitheliocyti).epiTeliums, ro-
gorc ujredTa fenas, axasiaTebs polaroba, e.i. mis ba-

zalur (basis-fuZe) da apikalur (apex- mwvervali) nawi-
lebs sxvadasxva agebuleba aqvT. epiTeliocitebs gan-
sxvavebuli formis miuxedavad, citoplazmaSi aqvT zo-
gadi, agreTve specialuri organelebi.
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endoplazmuri bade kargadaa ganviTarebuli im uj-
redebSi, romlebic cilovani bunebis sekretebs gamoi-
muSavebs. magaliTad, kuWukana jirkvlis terminaluri
nawilis jirkvlovan ujredebSi.

epiTeliocitebSi didi raodenobiT gvxvdeba mito-
qondriebi, romelTac aqvT mokle Cxirebis an Zafebis
saxe. centrosoma diplosomis (centriolebis) saxiT
mdebareobs birTvis zemoT. cilindrul ujredebSi igi
moTavsebulia Tavisufal, apikalur zedapirTan axlos.
masTanaa dakavSirebuli epiTelur ujredebSi wamwame-
bisa da Soltebis warmoqmna.

goljis kompleqsi kargadaa ganviTarebuli sekre-
ciis unaris mqone ujredebSi, magaliTad, RviZlis uj-
redebSi. epiTeliocitebis citoplazmaSi xSirad
gvxvdeba trofikuli, sekretoruli an pigmenturi Ca-
narTebi.

epiTeliocitebis birTvebi SeiZleba iyos mrgvali,
ovaluri an diskos formis. kubur ujredebSi mrgva-
lia, cilindrulSi _ ovaluri, brtyelSi _ ovaluri
an diskos formis; umetesad erTi birTvia, zogjer _
ori an meti, magaliTad,MmezoTeliumis ujredebSi.

epiTeluri ujredebis specializebuli struqture-
bia tonofibrilebi.

epiTeliocitebis apikalur zedapirze SeiZleba
iyos mikroxaoebi, Semwovi anu cocxisebri yaiTani, wam-
wamebi, Soltebi, stereociliebi anu uZravi wamwamebi.

citolemam im ujredebSi, romelTac Sewovis pro-
cesebi axasiaTebs, SeiZleba warmoqmnas naoWebi, romle-
bic SeWrilia citoplazmaSi tixrebisa da gamonazar-
debis _ 1,5 mk-mde sigrZis mikroxaoebis saxiT.

mikroxaoebi citoplazmis uwvrilesi gamonazarde-
bia. ujredis Tavisufal, distalur zedapirze maT
aqvT Cxirebis saxe, romelTa sigrZe 1,1 mk, xolo siga-
ne _ 0,1 mk-ia.
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�S�e�m�w�o�v�i�, anu �c�o�c�x�i�s�e�b�r�i �y�a�i�T�a�n�i _ mikroxaoebisga-
naa warmoqmnili. igi faravs calkeuli saxis epiTelio-
citis Tavisufal, distalur zedapirebs, romelTac in-
tensiuri Sewova axasiaTebs (nawlavis, Tirkmlis). igi
Sedgeba didi raodenobiT kargad ganviTarebuli mikro-
xaosagan (SeiZleba 3000-mde).

stereociliebi ujredis grZeli, umoZrao morCebia.
faqtiurad, isini wamwamebi ki ara, grZeli, datotvili
mikroxaoebia, romlebic ujredis zedapiris farTobs
zrdis. isini gvxvdeba saTeslis danamatis sadinaris
epiTeliocitebis apikalur nawilSi.

wamwamebi moZravi struqturebia. isini ganlagebu-
lia mocimcime ujredTa distalur, Tavisufal zeda-
pirze. wamwamebi citoplazmis gamonazardebia, romleb-
Sic gadis ori wyvili centraluri da cxra wyvili pe-
riferiuli Zafi. wamwamebis zedapiri dafarulia gar-
siT, romelic ujredis membranis gagrZelebaa. perife-
riuli Zafebi dakavSirebulia bazalur sxeulakebTan,
romlebic ujredTa distaluri nawilebis citoplazma-
Sia ganlagebuli. bazaluri sxeulakebi saxeSecvlili
centriolebia.

Soltebi mamrobiTi sasqeso ujredebis samoZrao
aparatia. isini agebulebiT wamwamebs hgavs.

tonofibrilebi cilovani bunebis Zafisebri struq-
turebia, romlebic ganlagebulia epiTeliocitebis ci-
toplazmaSi (sur. 1):
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sur. 1. tonofibrilebi epiTeliocitebSi (eleqtronuli
mikrofotograma). 1 - epiTeliocitis birTvi; 2 - birTvaki;

3 - tonofibrilebi.

Eeleqtronuli mikroskopiT Cans, rom isini Sedgeba
uwvrilesi - 60 angstremamde diametris Zafebis _ tono-
filamentebisagan, romlebic bolovdeba desmosomebTan
axlos da ar gadadis erTi ujredidan meoreSi. savara-
udoa, rom tonofibrilebi ganapirobs epiTeluri uj-
redebis simtkices.

epiTeliocitebis bazalur zedapirze, sadac isini
SemaerTebel qsovils exeba, gvxvdeba bazaluri naoWebi
da invaginaciebi, romlebic zrdis am ujredebis zeda-
piris farTobs da uzrunvelyofs metabolizmis maRal
intensivobas Sesabamis ubanSi.

epiTeliocitebis kavSiri. epiTelur qsovilSi uj-
redebs Soris kavSirebidan gvxvdeba 3 ZiriTadi kavSi-
ri. mWidro (mkvrivi) kontaqtiT (sur. 2) epiTelis mo-
mijnave ujredebis plazmuri mebranis gamonazardebi
erwymian erTmaneTs sruli an TiTqmis sruli simtki-
ciT da qmnian erTian fenas.
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sur. 2. epiTeliocitebis kavSiri mkvrivi kontaqti –

(brma sartyeli). PP- Sewebebis zona.

UepiTelur ujredTa kavSiris sxva saxea adheziuri
kontaqti (Sewebebis tipis kontaqti - Sewebebis sartye-

li) desmosomebis meSveobiT (berZn. desmos_kavSiri, so-
ma_ sxeuli) (sur. 3,4). igi ujredSorisi kontaqtis yve-
laze universaluri saSualebaa. aseTi kavSiris dros
epiTeliumis ujredebs Soris viwro napralebi rCeba,
romlebSic qsovilis siTxe cirkulirebs. desmosomebis
warmoqmnis adgilas napralebi ki ar wydeba, aramed
viwrovdeba. amis gamo desmosomebSi ujredebi ufro
uaxlovdebian erTmaneTs TavianTi zedapirebiT. TiToe-
uli desmosoma ori naxevrisagan Sedgeba, erTi ekuT-
vnis erT ujreds, xolo meore _ mezobel ujreds. des-
mosomebis naxevrebs aqvT SigniTa da gareTa nawilebi.
gareTa nawili warmodgenilia ujredis garsis gasqe-
lebiT, SigniTa _ citoplazmuri, ufro ganieri da nak-
lebad mkvrivia, Sedgeba wvrili Zafebis badisagan. Tu
ujredSi tonofibrilebia, isini aRweven desmosomebis
naxevrebSi da ise bolovdebian iq, rom ar gadadian er-
Tidan meore ujredSi.
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Aa b
sur. 3. epiTeliocitebis kavSiri. desmosoma.

a –eleqtronuli mikrofoto; b-sqema. 1-citoplazmuri
“Rili”; 2- Sualeduri filamentebi; 3-kadherini.

sur. 4. epiTeliocitebis kavSiri. Sewebebis sartyeli

im SemTxvevaSi, roca ujredSorisi napralebi sakma-
od ganieria, mezobeli ujredebis erTimeorisaken mi-
marTul zedapirebze warmoiqmneba sxvadasxva formis
citoplazmuri gamonazardebi.MmaT daboloebaze ganla-
gebulia desmosomebis naxevrebi. sinaTlis mikroskopSi
kavSiris es saxe citoplazmuri xidakebis saxiT Cans. E

epiTeluri ujredebi SeiZleba SeerTdes sxva gzi-
Tac, magaliTad, invaginaciiT (neqsusi an napralisebu-
ri kavSiri) _ mezoblad mdebare ujredebis sxeulTa
fosoebSi morCebis urTierTSeRwevis xarjze. aseTi kav-
Siris dros xdeba informaciis uSualo gacvla ujre-
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debs Soris. misi meSveobiT ujredebs Soris dabalmo-
lekuluri naerTebis cvla xdeba.

epiTeluri ujredebi bazalur membranasTan SeiZle-
ba dakavSirebuli iyos naxevardesmosomebiT, romlebic
agebulebiT desmosomebis naxevrebis analogiuria.

bazaluri membrana. bazaluri membrana 1 mkm sisqis
Txeli, homogenuri firfitaa, romelzedac epiTeliumia
ganlagebuli. igi, rogorc epiTeliumis, ise SemaerTebe-
li qsovilis warmonaqmnia. Sedgeba amorfuli nivTiere-
bisa da fibriluri struqturebisagan, Seicavs naxSir-
wylovan-cilovan-lipidur kompleqsebs, romlebic gana-
pirobebs nivTierebaTa SerCeviT ganvladobas. Ebazalu-
ri membrana asrulebs qsovilTa Soris struqturuli
da filtraciuli barieris funqcias, monawileobs uj-
redTa proliferciisa da diferenciaciis procesebis
regulaciaSi, uzrunvelyofs ujredTa polarobas, are-
gulirebs ujredTa migraciis procesebs. varaudoben,
rom bazaluri membrana ujredSorisi kavSirebis Camo-
yalibebisaTvis aucilebel mniSvnelovan informacias
Seicavs. magaliTad, cnobilia, rom kunTovan ujredeb-
Si bazaluri firfitis arseboba aucilebelia axali
nerv-kunTovani kavSirebis CamoyalibebisaTvis.

bazaluri membranis meSveobiT difuziurad xdeba
epiTeliumis kveba mis qveSmdebare SemaerTebel qsovil-
Si moTavsebuli sisxlZarRvebiT.

erTSriani epiTeliumi
erTSrian epiTeliumSi gamoyofen erTrigian da mra-

valrigian epiTels. EerTi rigiT warmodgenil epiTel-
Si yvela ujreds aqvs erTnairi forma _ brtyeli, ku-
buri an prizmuli, birTvebic, Sesabamisad, erT doneze,
erT rigSi mdebareobs.AaseT epiTels �i�z�o�m�o�r�f�u�l�s uwo-
deben. erTSrian epiTels, romlis ujredebic sxvadas-
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xva zomisaa da birTvebic sxvadasxva donezea, anu ram-
denime rigadaa ganlagebuli, uwodeben �m�r�a�v�a�l�r�i �g�i�a�n
anu �f�s�e�v�d�o�m�r�a�v�a�l�S�r�i�a�nepiTels.

erTSriani brtyeli epiTeliumi (mezoTeliumi)
(sur.5,6). Mmezodermis im nawilis warmonaqmnia, romelic
qmnis sxeulis meorad Rrus, e.i celoms. igi amofens
plevris furclebs, xels uwyobs filtvebis sunTqviTi
eqskursiis advilad ganxorcielebas, gulis SekumSvas
da nawlavis peristaltikas. MmezoTeliumi xels uSlis
dazianebis SemTxvevaSi Sexorcebebis warmoqmnas muc-
lisa da gulmkerdis Rrus organoebs Soris. mezoTe-
liocitebi poligonuri formisaa _ araswori kideebiT.

sur. 5. badeqonis erTSriani brtyeli epiTeli
(mezoTeli). 1- epiTeluri ujredebi: a)citoplazma;

b)birTvi; g)ujredis sazRvrebi.
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sur. 6. erTSriani brtyeli epiTeli (mezoTeli)

birTvebis ganlagebis adgilas ujredebi ramdenad-

me gasqelebulia. zogierTi Seicavs ara erT, aramed or

an ramdenime birTvs, rac daumTavrebeli amitozuri Tu

mitozuri gayofis Sedegia. ujredebs Tavisufal zeda-

pirze, romelic mimarTulia muclis Rrusaken, aqvs mik-

roxaoebi. mezoTelis saSualebiT xdeba serozuli

siTxis gamoyofa da Sewova. serozuli garsis daziane-

bis dros mezoTeliumis ujredebi ikumSebian, scilde-

bian erTmaneTs, mrgvaldebian da advilad scildebian

bazalur membranas, ris Sedegadac SekumSul ujredTa

Soris an Camofcqvnil ujredTa adgilas warmoiqmneba

xvrelebi _ stomatebi.

erTSriani brtyeli epiTeliT _ endoTeliT (sur.

7,8) amofenilia sisxlisa da limfis ZarRvebis sanaTu-

rebi, agreTve gulis saknebi, gvxvdeba Tvalis rqovana-

Si. igi warmoadgens bazalur membranaze erT Sred gan-

lagebuli brtyeli ujredebis _ endoTeliocitebis

fenas. endoTeli monawileobs sisxlsa da sxva qsovi-

lebs Soris nivTierebaTa da gazTa cvlaSi. misi dazia-

nebisas SesaZloa ganviTardes sisxlZarRvebSi sisxlis

dinebis cvlileba da maT sanaTurebSi sisxlis Sedede-

bisa da Trombis warmoqmna.
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Soris an Camofcqvnil ujredTa adgilas warmoiqmneba
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erTSriani brtyeli epiTeliT _ endoTeliT (sur.

7,8) amofenilia sisxlisa da limfis ZarRvebis sanaTu-
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nebisas SesaZloa ganviTardes sisxlZarRvebSi sisxlis

dinebis cvlileba da maT sanaTurebSi sisxlis Sedede-

bisa da Trombis warmoqmna.
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sur. 7. Tvalis rqovanas erTSriani brtyeli epiTeli
(endoTeli). 1 – endoTelis ujredebi birTvebiT; 2–descementis
garsi (rqovanas ukana ZiriTadi garsi); 3–rqovanas sakuTari

nivTiereba.

sur. 8. sisxlZarRvis amomfeni erTSriani brtyeli epiTeli
(endoTeli)

erTSriani kuburi epiTeliT amofenilia Tirkmlis

milakebis proqsimaluri da distaluri nawilebi, mra-

34

vali jirkvlis, magaliTad, RviZlis, kuWukana jir-

kvlis da sxvaTa gamomtani sadinarebis wvrili ganto-

tebebi, agreTve filtvebis sasunTqi gzebis uwvrilesi

totebi (sur.9). igi viTardeba eqtodermisa da mezoder-

misagan. Tirkmlis milakebis epiTeli sisxlSi pirvela-

di Sardidan rig nivTierebaTa ukuSewovis (reabsorbci-

is) funqcias asrulebs.

sur. 9. Tirkmlis arxebis kuburi (dabalprizmuli) erTSriani
epiTeli. 1 - arxis sanaTuri; 2 - kuburi ujredebi; 3 - bazaluri

membrana; 4 - SemaerTebeli qsovili da arxisirgvlivi
sisxlZarRvebi.

erTSriani prizmuli (cilindruli) epiTeli
gvxvdeba saWmlis momnelebeli traqtis Sua nawilis

organoebSi, amofens kuWis wvrili da msxvili nawlave-

bis, naRvlis buStis, RviZlisa da kuWukana jirkvlis

gamomtani sadinarebis Siga zedapirs, amofens saSvi-

losnosa da kvercxsavalis Rrus (sur. 10). EerTSriani

prizmuli epiTeli viTardeba entodermisa da mezoder-

misagan. kuWSi erTSriani prizmuli epiTelis yvela uj-

redi jirkvlovania, gamoimuSavebs lorwos, romelic

icavs kuWis kedels sakvebis ulufisa da kuWis wvenis

momnelebeli nivTierebebis uxeSi zemoqmedebisagan. gar-
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da amisa, kuWis epiTeliT Seiwoveba sisxlSi wyali da

zogierTi marili.

sur. 10. Tirkmlis Semkrebi milis erTSriani cilindruli
(maRalprizmuli) epiTeli. 1 - cilindruli formis ujredebi;

2 - bazaluri membrana; 3 - SemaerTebeli qsovili.

wvril nawlavSi erTSriani prizmuli epiTeli (“ya-

iTnovani~ epiTeli) asrulebs aqtiuri Sewovis funqci-

as. EepiTeli warmoqmnilia prizmuli epiTeliocitebiT,

romelTa Sorisac ganlagebulia bokaliseburi (fiali-

seburi) ujredebi. epiTeliocitebs kargad gamoxatuli

jagrisiseburi Semwovi yaiTani gaaCniaT, romelic mra-

valricxovani mikroxaoTia warmodgenili. isini monawi-

leobs sakvebis fermentul daSlaSi (kedlismieri mone-

leba) da warmoqmnili produqtebis SewovaSi sisxlsa

da limfaSi.

erTSriani cilindruli (prizmuli) epiTeliumi,
romelic amofens kvercxsavalsa da saSvilosnos, mo-

cimcime _ wamwamovani ujredebisagan Sedgeba.

kuWis epiTeliumis Taviseburebaa gamoyos lorwo,

romelic kuWis kedels icavs dazianebisagan. EepiTelis

36

aseT saxesxvaobas erTSrian cilindrul jirkvlovan

epiTels uwodeben, mis ujredebs _ glandulocitebs.

amrigad, erTSriani cilindruli epiTeliumi sxva-

dasxva morfologiisa da funqciisaa da igi SeiZleba

davyoT yaiTnovan (sur. 11), mocimcime (sur. 12,13) da

jirkvlovan epiTeliumad (sur. 14).

sur. 11. yaiTnovani epiTeli. wvrili nawlavis erTSriani.
cilindruli epiTeli (wvrili nawlavis xaoebi).

erTSriani mravalrigiani epiTeli amofens haergam-

tar gzebs _ cxviris Rrus, traqeas, bronqebs da rig

sxva organos. Hhaergamtar gzebSi mravalrigovani epi-

Teli wamwamovani anu mocimcimea. masSi arCeven sxvadas-

xva tipis ujredebs: wamwamovans (mocimcime), mokle da

grZel CarTul, lorwovan (bokalisebur) ujredebs, ag-

reTve bazalur – marcvlovan (endokrinul) ujredebs

(sur. 15,16).
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sur. 12. askaridas nawlavis epiTeli. 1 - mitoqondriebi
(marcvlis formis); 2-mitoqondriebi (Zewkvis formis).

sur. 13. kvercxgamtaris erTSriani wamwamovani (mocimcime)
epiTeli. 1-cilindruli ujredebi; 2-ujredis wamwamebi;

3-bazaluri membrana; 4-SemaerTebeli qsovili.

38

sur. 14. erTSriani jirkvlovani epiTeli. msxvili nawlavis
epiTelis bokaliseburi ujredebi.

a b
sur. 15. erTSriani mravalrigiani epiTeli. a _ SeRebilia

hematoqsilin-eoziniT; b _ agebulebis sqema:
1-ujredis wamwamebi; 2-fialiseburi (bokaliseburi) ujredebi;

3-wamwamovani (mocimcime) ujredebi; 4-grZeli CarTuli ujredebi;
5-mokle CarTuli ujredebi; 6-bazaluri membrana; 7-SemaerTebeli

qsovili.
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a b
sur. 16. traqeis mravalrigiani mocimcime epiTeli.
a – sqema; b – ganivi Wrili sinaTlis mikroskopSi.
1 – epiTeliocitebi; 2- wamwamebi ujredis apikalur

Zedapirze.

CarTuli ujredebi bazalur membranaze farTo

proqsimaluri nawiliT emagreba. Mmocimcime ujredebs

es nawili viwro aqvT, xolo maTi farTo distaluri

nawili organos sanaTuriskenaa mimarTuli. Tioeuli

mocimcime ujredi 250-mde wamwams Seicavs. wamwamebi

Tanmimdevrulad, erTmaneTis miyolebiT moZraoben. Mmo-

cimcime da CarTuli ujredebis garda mocimcime epiTe-

lis SemadgenlobaSi mudmivadaa lorwos gamomyofi bo-

kaliseburi ujredebi.

haergamtar gzebSi haerTan erTad moxvedrili

mtvris nawilakebi ileqeba epiTelis lorwovan zeda-

pirze da misi mocimcime wamwamebis moZraobis Sedegad

TandaTanobiT gamoidevneba cxviris RruSi da Semdgom

_ garemoSi. haergamtari gzebis epiTelSi mocimcime,

CarTuli da lorwovani epiTeliocitebis garda SeiZ-

leba Segvxvdes endokrinuli bazalur-marcvlovani uj-

redebi. Ees ujredebi sisxlSi gamoyofen hormonebs,

romlebic axorcieleben sasunTqi sistemis adgilobriv

regulacias.

40

mravalSriani epiTeli
mravalSriani brtyeli epiTeli sami saxisaa: garqo-

vanebadi, gaurqovanebadi da gardamavali.

�m�r�a�v�a�l�S�r�i�a�n�i �b�r�t�y�e�l�i �g�a�u�r�q�o�v�a�n�e�b�a�d�i �e�p�i�T�e�l�i
mravalSriani brtyeli gaurqovanebadi epiTeli ga-

redan faravs Tvalis rqovanas, amofens piris Rrusa da

saylapav mils (sur. 17). MmasSi arCeven ujredebis sam

Sres: bazalur, wvetiani ujredebisa da brtyeli ujre-

debis Sreebs. bazaluri Sre Sedgeba cilindruli

formis ujredebisagan, romlebic ganlagebuli arian

bazalur membranaze. Aam Sris xarjze xdeba epiTeliu-

mis zedapiridan Camofcqvnili daRupuli ujredebis

sur. 17. Tvalis rqovanas mravalSriani brtyeli
epiTeli (gaurqovanebadi). 1-zedapiruli Sris
ujredebi; 2-Sua Sris ujredebi; 3-bazaluri Sris
ujredebi; 4-bazaluri membrana; 5-rqovanas sakuTari
nivTiereba (SemaerTebeli qsovili).

Sevseba. wvetiani ujredebis Sre Sedgeba uswormaswo-

ro formis mravalkuTxa ujredebisagan. maTi sxeuli-

dan gamodis erTi-ori mokle morCi, romlebic bazalu-
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ri Sris ujredebis apikalur boloebs Soris Sedis.

bazaluri da, gansakuTrebiT, wvetiani ujredebis Sre-

Si kargadaa ganviTarebuli e.w. ujredSorisi xidakebi.

eseni, sinamdvileSi, protoplazmuri morCebia, romle-

bic erTmaneTs mWidrod exeba. Sexebis adgilas maT So-

ris desmosomebia. Tu aseT ujreds gamovacalkevebT,

maSin protoplazmuri morCebi gamoiyofa mokle wvete-

bis saxiT, romlebic mis zedapirs faraven. amitom uwo-

deben maT wvetian ujredebs.

bazaluri da wvetiani ujredebis citoplazmaSi

ganlagebulia tonofibrilebi, romelTac wvrili Zafe-

bis saxe aqvT (tonofibrilebi mkvrivi struqturebia,

romlebic zrdian ujredebis mdgradobas meqanikuri

zemoqmedebisadmi).

epiTeliumis zeda ujredebi brtyeli ujredebisa-

gan Sedgeba. isini TandaTan iRupeba da Camoifcqvneba

epiTeliumis zedapiridan.

�m�r�a�v�a�l�S�r�i�a�n�i �b�r�t�y�e�l�i �g�a�r�q�o�v�a�n�e�b�a�d�i �e�p�i�T�e�l�i �u�m�i
mravalSriani brtyeli garqovanebadi epiTeliumi

kanis zedapirs faravs da ewodeba epidermisi. kani or-

ganizmis gareTa safarvels qmnis, misi saerTo farTobi

adamianis sxeulze 16 000 sm2-ia. Kkani Sedgeba ramdenime

aTeul Sred ganlagebuli ujredebisagan, romelTa ga-

erTianeba SeiZleba 4-5 Sred. epiTeliumi, romelic fa-

ravs xelisgulisa da fexisgulis kans, Sedgeba 5 Sri-

sagan (sur. 18). �b�a�z�a�l�u �r�i�, �w�v�e�t�i �a�n�i �u�j �r�e�d�e�b�i�s�, �m�a�r�-
�c�v�l�o�v�a�n�i�,�p�r�i�a�l�a �d�a �r�q�o�v�a�n�aSreebisagan. sxeulis da-

narCeni ubnebi dafarulia epiTeliumiT, romelSic ar

aris priala Sre.

42

sur. 18. adamianis TiTis kanis mravalSriani brtyeli
garqovanebadi epiTeli. 1-rqovana Sre; 2-priala Sre; 3-
marcvlovani Sre; 4-wvetiani Sre; 5-bazaluri Sre; 6–
bazaluri membrana; 7-saofle jirkvlis gamomtani
sadinari; 8–boWkovani SemaerTebeli qsovili.

uSualod bazalur membranaze, romelic epiTeli-

ums SemaerTebeli qsovilisagan gamoyofs, mdebareobs

bazaluri Sris warmomqmnel ujredTa erTi Sre. masSi

arCeven ori saxis ujredebs: �b�a�z�a�l�u�r �s�a �d�a �m�e�l�a �n�o�c�i�-
�t�e�b�s�(�p�i�g�m�e�n�t�u�r�i �u�j �r�e�d�e�b�i�)�.

�b�a�z�a�l�u�r �u�j �r�e�d�e�b�saqvs cilindruli forma, isini

erTmaneTTan da zemoT mdebare ujredebTan desmosome-

bis meSveobiTaa SeerTebuli.

�m�e�l�a �n�o�c�i�t�e�b�saqvs pigment melaninis sinTezis una-

ri. amdenad, isini didi raodenobiT Seicavs melaninis

marcvlebs. melanocitebs aqvT muqi birTvebi da naTe-

li, odnav bazofiluri citoplazma.
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aris priala Sre.
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sur. 18. adamianis TiTis kanis mravalSriani brtyeli
garqovanebadi epiTeli. 1-rqovana Sre; 2-priala Sre; 3-
marcvlovani Sre; 4-wvetiani Sre; 5-bazaluri Sre; 6–
bazaluri membrana; 7-saofle jirkvlis gamomtani
sadinari; 8–boWkovani SemaerTebeli qsovili.
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arCeven ori saxis ujredebs: �b�a�z�a�l�u�r �s�a �d�a �m�e�l�a �n�o�c�i�-
�t�e�b�s�(�p�i�g�m�e�n�t�u�r�i �u�j �r�e�d�e�b�i�)�.

�b�a�z�a�l�u�r �u�j �r�e�d�e�b�saqvs cilindruli forma, isini

erTmaneTTan da zemoT mdebare ujredebTan desmosome-

bis meSveobiTaa SeerTebuli.

�m�e�l�a �n�o�c�i�t�e�b�saqvs pigment melaninis sinTezis una-

ri. amdenad, isini didi raodenobiT Seicavs melaninis

marcvlebs. melanocitebs aqvT muqi birTvebi da naTe-

li, odnav bazofiluri citoplazma.
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bazaluri ujredebis zemoT 5-10 Sredaa ganlagebu-

li poligonuri formis ujredebi, romlebic epidermi-

sis �w�v�e�t�i �a�n�i �u�j �r�e�d�e�b�i�s Sres qmnis. ujredebs Soris

kargad Cans mravalricxovani protoplazmuri morCi,

romelTa Sexvedris adgilas desmosomebia.

bazalur da wvetian ujredebSi wvrili Zafebis sa-

xiT vlindeba tonofibrilebi, romlebic desmosomebSi

bolovdeba. TiToeuli maTgani 60-150 Ådiametris wvri-

li boWkoebis - tonofibrilebis konaa. epidermisis ba-

zaluri da wvetiani Sreebis ujredebisaTvis damaxasia-

Tebelia intensiuri mitozuri dayofis unari. amitomac

uwodeben maT saerTo saxelwodebas – �s�a�z�r�d�e�l �a�n�u
�m�a�l�p�i�g�i�s �S�r�e�s�. maTi mitozuri aqtivoba imdenad maRa-

lia, rom epidermisis mTliani ganaxleba daaxloebiT

19-20 dRis ganmavlobaSi xdeba.

sazrdeli Sris zemoT �m�a�r�c�v�l�o�v�a�n�i �S�r�e�a�.igi Sed-

geba 3-4 rigad ganlagebuli, SedarebiT brtyeli ujre-

debisgan. maTi citoplazma Seicavs gansakuTrebuli

nivTierebis - �k�e�r�a�t�o�h�i�a�l�i �n�i�smarcvlebs. Kkeratohiali-

ni fibriluri cilebis jgufs miekuTvneba da gamoir-

Ceva argininis, lizinis, histidinis, cisteinis maRali

SemcvelobiT. am nivTierebis arseboba miuTiTebs imaze,

rom maTSi iwyeba garqovanebis procesi. mas rqovana niv-

Tierebis - keratinis sawyis stadiad Tvlian.

momdevno Sre aris �p�r�i�a�l�a �S�r�e�. isic Sedgeba 3-4

rigad ganlagebuli brtyeli ujredebisagan, romelTa

birTvebi daRupvis gamo ar iRebeba, citoplazma ki gaJ-

RenTilia cilovani nivTierebiT - �e�l�e�i�d�i�n�i�T (eleidini

warmoiqmneba keratohialinis marcvlebidan da gansxvav-

deba disulfiduri jgufebis meti SemcvelobiT. amito-

maa kanis daavadebis samkurnalo malamoebis Semadgen-

lobaSi gogirdi).

priala Sres preparatze aqvs ufro metad priala,

homogenurad SeRebili Tasmis saxe, romlis Semadgen-
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lobaSic ujredebi ar Cans. priala Sris ujredebi

rqovana qerclebad gardaqmnis stadiaSia, romelTaga-

nac Sedgeba Semdegi Sre.

epidermisis zedapiruli Srea �r�q�o�v�a�n�a�S�r�e�.igi aTo-

biT rigi garqovanebuli ujredebisagan - rqovana qer-

clebisagan Sedgeba, romlebic formiT baliSebs hgva-

nan. es qerclebi Seicavs eleidinze ufro mkvriv nivTi-

erebas - keratins da haeris buStukebs. keratini gogir-

diT (5%) mdidari cilaa da Zlier mdgradia mravali

qimiuri agentis mimarT (mJava, tute da sxva). garemos-

Tan Sexebis gamo yvelaze zedapiruli qerclebi mudmi-

vad Camoifcqvneba da axliT Seicvleba. maTi Secvla

xdeba bazaluri Sris gamravlebadi da TandaTanobiT

diferencirebadi ujredebis xarjze.Ees movlena fizio-

logiuri regeneraciis saxeliTaa cnobili. adamianis

kanis rqovana Sre mTlianad ganaxldeba 7_11 dRis gan-

mavlobaSi. igi Zlier drekadia da siTbos cudi gamta-

ri.

kani aseTi agebulebisaa xelisa da fexis gulebSi,

sxva ubnebSi epidermisi mniSvnelovnad Txelia, magali-

Tad, Tavis Tmian nawilze 70-100 mkm-s ar aRemateba. mas-

Si ar aris priala, zogjer ki marcvlovani Sre. rqova-

nas Sre ki mxolod 2-3 rigi garqovanebuli ujredebis

qerclebiTaa warmodgenili.

zogierTi gare Tu Sinagani faqtoris gavleniT epi-

dermisis xasiaTi SeiZleba Seicvalos, magaliTad, A
avitaminozis dros garqovanebis procesi Zlierdeba.

epidermisSi mudmivad mimdinare regulaciisa da dife-

rencirebis procesebi xsnis masSi didi raodenobiT

fermentebis arsebobas. isini monawileobs, rogorc niv-

TierebaTa cvlis, aseve ujredebis proliferaciis (gam-

ravlebis) procesSi. epidermisSi gansakuTrebuli mniS-

vneloba aqvs mukopolisaqaridebs, romlebic maRali

webovnebis gamo ujredSoris sivrceSi asrulebs mace-
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mentebeli nivTierebis rols. epidermisis amave ubnebSi

gvxvdeba cximebic, romlebic mukopolisaqaridebTan na-

erTebs qmnian.

kani sxvadasxva funqcias asrulebs (sur. 19). igi

qmnis safarvels da amdenad, asrulebs damcvelobiT
funqcias, radganac dazianebisagan icavs mis qveS mde-

bare nawilebs. amasTan, kani ar atarebs mikroorganiz-

mebs da gaxsnil Sxamian Tu mavne nivTierebebs. kani

monawileobs organizmSi nivTierebaTa saerTo cvlaSi.

rqovana Sris epiTeliumi mkvrivia da cudi siTbogamta-

ri, rac mniSvnelovania meqanikuri zemoqmedebisas da

Termoregulaciis procesSi. kani monawileobs ara mar-

to siTbos, aramed wylis cvlis regulaciaSic.

sur. 19.Kkani. 1-epidermisi; 2-derma; 3-cximovani ujredebi; 4-saof-

le jirkvali; 5-sisxlZarRvebi; 6-Tmis Ziri; 7-Tmis amwevi kunTi;

8-cximis jirkvali; 9-receptori.

keratini TiTqmis SeuRwevadia wylisTvis, amitom

organizmi, romlis SemadgenlobaSic bevri wyalia,

cocxlobs mSral atmosferoSi. keratinis arsebobis

46

gamo, mtknar wyalSi banaobisas organizmis cocxali

ujredebi ar jirjvdeba, marilian wyalSi ki ar iWmux-

neba. garda amisa, keratini icavs kans gamoSrobisagan,

epidermisi ar aris mTlad gaumtari, zogi qimiuri niv-

Tiereba misi gavliT Seiwoveba kapilarebSi da limfur

ZarRvebSi.

kanidan dRe-Ramis ganmavlobaSi saSualod 500 ml-

mde wyali gamoidevneba, rac organizmSi mTeli misi ra-

odenobis 1%-ia. kanidan gamoiyofa agreTve sxvadasxva

marili, umetesad qloridebi, agreTve rZemJava da azo-

tovani cvlis produqtebi. mniSvnelovania kanis roli

siTbos gacemis procesSi. organizmidan gacemuli siT-

bos 82% kanis zedapirze modis (am funqciis darRvevi-

sas, magaliTad, rezinis kombinezoniT didxans muSaobi-

sas gadaxurebis gamo SeiZleba adamianma siTburi dak-

vra miiRos).

mniSvnelovania kanis roli vitaminebis cvlaSi. kan-
ze ultraiisferi sxivebis moqmedebiT sinTezirdeba D
vitamini.

kanis safari garkveul TanafardobaSia sasqeso

jirkvlebTan, ris Sedegadac meoradi sasqeso niSnebis

umetesoba swored kanSi warmoiqmneba.

kanSi xSiri sisxlZarRvovani badisa da mraval-

ricxovani arteriul - venuri anastomozebis arseboba

ganapirobebs mis mniSvnelobas sisxlis mimoqcevis pro-

cesSi. kani sisxlis depos funqcias asrulebs elenTas-

Tan, RviZlTan da filtvebTan erTad. zrdasruli ada-

mianis kanis sisxlZarRvebSi SeiZleba 1 litramde sis-

xli iyos.

kanis safari Warbi inervaciis gamo udidesi recep-
toruli velia, romelSic mdebareobs Sexebis, tempera-

turuli, wnevis da tkivilis SemgrZnobi nervuli dabo-

loebani (kanis zogierT ubanSi, magaliTad, Tavisa da

xelis mtevnis 1 sm2 zedapirze 3000-mde mgrZnobiare
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wertilia). ase rom, kani did rols asrulebs garemo-

sadmi organizmis adaptaciaSi.

kanis feri icvleba sxvadasxva paTologiis dros

(cianozi, brinjaos diabeti, siyviTle). sxvadasxva in-

feqcia iwvevs gamonayars kanze, aris sakuTriv kanis

bevri daavadebac.

TiTis kanze aRiniSneba Rarebi, romelTa mier war-

moqmnili naxati mkacrad individualuria da SeiZleba

gamodges pirovnebis identifikaciisaTvis. Rarebi da na-

xati fexisa da xelis gulze Cndeba embriogenezis me-

3-4 Tveze. am dros warmoqmnili naxati ar icvleba mTe-

li sicocxlis ganmavlobaSi da ganpirobebulia gene-

tikuri faqtorebiT, magaliTad, daunis daavadebis

dros es naxati damaxasiaTebel saxes Rebulobs daava-

debaTa 70%-Si, rasac diagnostikuri mniSvneloba aqvs.

kanis epiTeluri safari warmoiqmneba eqtodermidan.

kanis epiTelis rqovani warmonaqmnebi. kanis epi-

Tels axasiaTebs sxvadasxva saxis rqovani warmonaqmni:

Tma, frCxilebi, qercli, bumbuli, brWyalebi, klanWebi

da sxva. ganvixiloT adamianis Tma da frCxilebi.

T m a (sur. 20) Canasaxovani cxovrebis mesame Tveze

inergeba epidermuli Semsxvilebis saxiT da Semdeg epi-

dermisidan Rrma SreebSi Caizrdeba. es xdeba warbebis,

wamwamebis, nikapis, zemo tuCis areSi, Semdeg ki _ yvela

ubanSi, sadac Txeli kania. me-5-6 Tveze nayofi ifareba

Txeli, nazi TmiT. maT pirveladi �l�a �n�u�g�a(laT. lanuga-
bumbuli) ewodeba. es bewvi qreba yvelgan, warbis, wam-

wamisa da Tavis garda, sadac Tma SenarCundeba da gau-

xeSdeba. danarCen ubanSi Tma isev izrdeba da sxeuls

faravs bewviseburi, RinRliseburi Tma - �v�a�l�u �s�i (val-

lus - sawmisi). hormonebis gavleniT sqesobrivi momwi-

febisas Tma izrdeba iRliebSi, boqvenze, mamakacebSi -
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saxezec. am uxeS Tmas �m�u�d�m�i�v�i anu �t�e�r�m�i�n�a�l�u �r�i ewode-

ba.

sur. 20. kanis epiTelis rqovani warmonaqmni. 1-Tma: a) kutikula;
b) qerqi; g) guli; 2-gareTa fesvi; 3-SigniTa fesvi; 4-SemaerTebeli
qsovili; 5-matrica; 6-amwevi kunTi; 7-sanerwyve jirkvali;8-derma;

9-epidermisi.

TmaSi aris ori tipis keratini: �r�b�i�l�i da �m�a�g�a�r�i�.
isini histoqimiurad gansxvavdeba erTmaneTisagan. orive

maTgani Tmis folikulebSi gvxvdeba. rbili keratini

faravs mTel kans, myari ki aris frCxilebSi, Tmis ku-

tikulaSi da qerqovan nivTierebaSi (bumbulSi, rqebSi,

brWyalebSi). myari keratini warmoiqmneba cocxali uj-

redebis garqovanebiT. igi ar Camoifcqvneba, Zalze gam-

Zlea da qimiurad naklebad aqtiuri.

Tmis �f�o�l�i �k�u�l�i warmoiqmneba epidermisis CazrdiT

dermasa da kanqveSa qsovilSi. Tavdapirvelad Tmis

nergs aqvs wagrZelebuli epiTeluri cilindris saxe,

romelic siRrmeSi kanis zedapiris mimarT iribad Caiz-

rdeba. Aam cilindris qvemo nawilSi Tavs iyris mezen-

qima, romelic TandaTan SeiWreba mis ZirSi da warmoq-

mnis �T�m�i�s�d�v�r�i�l�i�s �n�e�r�g�s. mas dvrilSi Cazrdili sis-
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saxezec. am uxeS Tmas �m�u�d�m�i�v�i anu �t�e�r�m�i�n�a�l�u �r�i ewode-

ba.
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xlZarRvebi kvebavs. Canazardis yvelaze Rrma fena ga-

daiqceva �C�a�n�a�s�a�x�o�v�a�n�m�a�t�r�i �c�a�danu �T�m�i�s�b�o�l �q�v�a�d�,rome-
lic moTavsebulia Tmis SemaerTebelqsovilovani dvri-

lis zemoT. Tmis bolqvs garedan aqvs bude, romelSic

igive Sreebia, rac epidermisSi, radgan misi gagrZeleba-

a, amitomac bude epidermisTan dafarulia rbili kera-

tiniT, romelic folikulis yelTan erTvis kanis kera-

tins. matricaSi ujredebi mravldeba, gamoidevneba bu-

dis arxiT zeviT, Sordeba dvrils, romelic maT kve-

bavs da keratinad gardaiqmneba. folikulis im zonas,

sadac keratinizacia xdeba, �k�e�r�a�t�o�g�e�n�u�r�i �z�o�n�aewode-
ba.

Tmis im nawils, romelic kanis zemoTaa, �R�e�r�o ewo-

deba, kanSi mdebare nawils ki _ �f�e�s�v�i�.Aase rom, Tmis

Rero TandaTan gadadis fesvSi, Tmis fesvi ki _ �b�o�l �-
�q�v�S�i�.Bbolqvis midamoSi ganviTarebuli Tmis fesvi Sed-

geba cocxali ujredebisagan, romlebic Sordeba ra

bolqvs, TandaTan rqovandeba.

Tmis Rero Seqmnilia garqovanebuli ujredebiT. mi-

si ZiriTadi masa qerqovani nivTierebaa. igi Sedgeba er-

TmaneTTan mWidrod dakavSirebuli rqovani qerclebi-

sagan. qerclebSi SeimCneva ujredTa birTvebis naSTebi.

Tmis feris ganmapirobebeli pigmenti moTavsebulia,

rogorc TviT qerclSi, ise maT Sorisac. Reros gareTa

Sres warmoadgens Txeli kutikula. igi ar Seicavs arc

birTvebs da arc pigmentebs.

Tmis fesvi mTlianad moTavsebulia �T�m�i�s�C�a�n�T�a�S�i�,
romelic Seqmnilia epiTeliT da SemaerTebeli qsovi-

liT. CanTis epiTeli kanis epiTelis gagrZelebaa. kanis

epiTeli Caizniqeba siRrmeSi da Tmis fesvs, TiTqos, sa-

recels uqmnis. bolqvis ZirSi gamravlebis procesSi

myofi ujredebis mTliani masaa, romlis xarjzec xde-

ba Tmis zrda.
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Tmis mTavari �p�i�g�m�e�n�t�i�a �m�e�l�a �n�i�n�i�.melanocitebi gan-

lagebulia Tmis folikulis matricaSi dvrilis max-

loblad. Mmelanini erTveba keratinSi da aZlevs mas

fers. sibereSi melaninis sinTezis unari ikargeba. ami-

tomac Tma WaRaravdeba. arCeven �S�a�v�i�, �y�a�v�i�s�f�e�r�i �d�a �y�v�i�-
�T�e�l�i feris pigmentebs. yviTel pigments �f�e�o�m�e�l�a �n�i�n�i
ewodeba.

Tmis centrSi aris tvinovani nivTiereba, romelsac

rbili keratini warmoqmnis. tvinovani nivTiereba gare-

moculia kutikuliT da qerqovani nivTierebiT. kutiku-

la Seicavs myar keratins.

yvela Tmas aqvs gluvkunTovani boWkoebis patara

maraoebis kona - Tmis amwevi kunTi.

Tmis darCena savarcxelze Tmis zrdis cikluroba-

ze miuTiTebs. Tmis folikulebi SeiZleba zrdis an

mosvenebis fazaSi iyos, amitomac Tma izrdeba an aCe-

rebs zrdas. Semdeg Tma wydeba matricas da folikul-

Si zeviT moZraobs. bolos ki vardeba. amis Semdeg Tmis

bude isev Rrmad izrdeba da warmoqmnis axal foli-

kuls.

Tmis perioduli cvla, rogorc Cans, gamowveulia

bolqvis ujredebSi nivTierebaTa cvlis darRveviT,

ris Sedegadac isini wyvets gamravlebas da ganicdis

garqovanebas. reducirebuli bolqvi gamoeyofa gadagva-

rebul dvrils. axali Tma warmoiqmneba Tmis CanTis

ZirSi, izrdeba da gandevnis Zveli Tmis narCenebs.

f r C x i l i. frCxili epidermisis rqovani nawi-

lia (sur. 21). igi Sedgeba frCxilis �f�i�r �f�i �t�i�s�, frCxi-
lis �s�a�r�e�c�e�l�i�s�, frCxilis �n�a�o�W�e�b�i�s�,frCxilis �Z�i�r�i �s�a
da �m�a�t�r�i �c�i�s�a�g�a�n�.frCxilis �s�a�r�e�c�e�l�i warmodgenilia

SemaerTebeli qsoviliTa da epidermisis Canasaxovani

SriT. masze moTavsebulia frCxilis �f�i�r �f�i �t�a�,romelic
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sur. 21. kanis epiTelis rqovani warmonaqmni. frCxili.
1-frCxilis firfita; 2-kutikula; 3-frCxilis Ziri; 4-

TiTis mfaravi kani; 5-TiTis Zvali (falangi).

warmoadgens frCxilis sarecelis Canasaxovani Sris

epidermisis rqovan nawils. kanis epiTelisagan gansxva-

vebiT, garqovanebul nawilsa da Canasaxovan zonas So-

ris gardamavali Sreebi ar aRiniSneba. frCxilis sare-

celis kideebs zemodan faravs kanis naoWebi _ frCxi-

lis �l�i�l �v�a�k�e�b�i�. lilvakebsa da sarecels Soris mo-

Tavsebulia naprali, romelic gansakuTrebiT Rrma

frCxilis fesvis midamoSia, anu firfitis im nawilSi,

romelic am napralSia SeWrili. sarecelis qveS derma

warmoSobs Txemebs da Rarebs. frCxilis sarecelis

epiTelis im ubans, romelic moqceulia frCxilis fes-

vis qveS, �m�a�t�r�i �c�a ewodeba.Aam nawilSi epiTelis yvela

Sre aRiniSneba.Mmatrica aris fesvis zrdis adgili.

frCxilis zrdaSi monawileobs frCxilis Ziri, frCxi-

lis firfitis qveS mdebare kanis fena da masTan Sez-

rdili TiTis falangis Zvliszeda. matricaSi warmo-

iqmneba rqovana nivTiereba. igi enacvleba frCxilis

Zvel ubnebs da frCxils kidisken gaswevs. frCxilis

firfitis rqovani nivTierebis ganuwyveteli warmoqmna

ganapirobebs frCxilis ganaxlebas, rac adamianSi daax-

loebiT 200 dRis ganmavlobaSi xdeba.
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kanSi moTavsebulia bevri �n�e�r�v�u�l�i �d�a�b�o�l�o �e�b�a�.isi-
ni inkafsulirebulia.

�g�a�r�d�a�m�a�v�a�l�i �e�p�i�T�e�l�i
gardamavali epiTeli axasiaTebs gamomyofi siste-

mis organoebs, romelTa kedlebi mniSvnelovnad iWimeba

maTi Rrus SardiT Sevsebis dros. gardamavali epiTe-

liumi amofens Tirkmlis menjebs, fialebs, Sardsawve-

Tebs, Sardis buStsa da nawilobriv _ Sardis gamomtan

arxsac. misi forma icvleba organos mdgomareobis mi-

xedviT _ gaWimulia Tu ara misi kedeli (sur. 22,23).

MmasSi arCeven bazalur da mfarav Sreebs.

sur. 22. Sardis buStis gardamavali epiTeli (organos
kedlis epiTeli gauWimavia). 1-epiTelis mfaravi Sris ujredebi
kutikuliT zedapirze; 2-epiTelis bazaluri da Sualeduri Sre-

ebis ujredebi; 3-ujredebi amitozisa da mitozis stadiaze;
4- boWkovani SemaerTebeli qsovili.
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sur. 23. Sardis buStis gardamavali epiTeli (organos kedeli
gaWimulia). 1-epiTelis mfaravi Sris ujredebi kutikuliT zeda-
pirze; 2-epiTelis bazaluri da Sualeduri Sreebis ujredebi;

3-boWkovani SemaerTebeli qsovili sisxlZarRvebiT.

bazaluri Sre Sedgeba wvrili, gabrtyelebuli, in-

tensiurad SeRebili ujredebisagan, romlebic erTmane-

Tisagan mkveTradaa gamoyofili da ufro msxvili, na-

Teli, mravalkuTxa an ramdenadme mrgvali ujredebisa-

gan.

mfaravi Sre Sedgeba Zlier msxvili, gabrtyelebu-

li ujredebisagan. roca organos kedeli Zlier gaWi-

mulia, gardamaval epiTeliumSi ujredebis es fena Se-

darebiT Txelia. organos kedlis SekumSvis dros misi

sisqe mkveTrad matulobs, magram bazalur membranasTan

Txeli feniT dakavSirebuli rCeba. Mmfaravi ujredebi

iReben msxlisebur formas, ikargeba maTi zusti ganla-

gebis rigi. Aam dros epiTeliums sqeli fenis saxe aqvs,

romelSic bazaluri Sre mavalrigovani agebulebisaa.

54

�e�p�i�T�e�l�i �u�m�i�s�r�e�g�e�n�e�r�a�c�i�a
epiTeliumi, rogorc mosazRvre qsovili, garemos

mudmiv zemoqmedebas ganicdis. Mmisi ujredebi nivTiere-

baTa cvlis procesebSi SedarebiT Cqara cvdeba da

kvdeba.GgamoTvlilia, rom janmrTeli adamianis piris

Rrus epiTeliumis zedapiridan yovel 5 wuTSi 500

aTasze meti ujredi Camoifcqvneba. aseTi Zlieri dazia-

nebis sapasuxod, evoluciis procesSi man gamoimuSava

damcvelobiTi reaqcia _ swrafi aRdgenis unari, rac

xdeba epiTeliumis ujredebis mitozuri dayofiT. er-

TSrian epiTeliumSi ujredTa umravlesobas aqvs gayo-

fis unari, mravalSrian epiTelSi ki aRdgena bazaluri

da nawilobriv wvetiani ujredebis xarjze xdeba.

fiziologiuri regeneraciis maRali unari safuZ-

vlad udevs maT swraf aRdgenas paTologiis SemTxveva-

Sic. EepiTeliumis reparaciuli regeneracia mimdinare-

obs Wrilobis kideebze ujredebis intensiuri gamrav-

lebis gziT. Ggamravlebadi axalgazrda ujredebi Tan-

daTan gadainacvlebs defeqtis adgilas da Txeli fe-

niT axdenen Wrilobis epiTelizacias. SemdegSi ujre-

debis ganuwyveteli dayofis xarjze epiTelis fenis

sisqe matulobs, mimdinareobs ujredTa momwifeba da

diferencireba da qsovilic damaxasiaTebel saxes

iRebs. regeneraciis procesebisaTvis didi mniSvneloba

aqvs qveSmdebare SemaerTebeli qsovilis mdgomareobas.

Wrilobis epiTelizacia mimdinareobs mxolod mas Sem-

deg, rac Wriloba amoivseba axalgazrda, sisxlZarRve-

biT mdidari SemaerTebeli qsoviliT, romelsac �g�r�a�n�u�-
�l�a �c�i�u�r�i qsovili ewodeba.
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�e�p�i�T�e�l�i �u�m�i�s�r�e�g�e�n�e�r�a�c�i�a
epiTeliumi, rogorc mosazRvre qsovili, garemos

mudmiv zemoqmedebas ganicdis. Mmisi ujredebi nivTiere-

baTa cvlis procesebSi SedarebiT Cqara cvdeba da

kvdeba.GgamoTvlilia, rom janmrTeli adamianis piris

Rrus epiTeliumis zedapiridan yovel 5 wuTSi 500

aTasze meti ujredi Camoifcqvneba. aseTi Zlieri dazia-

nebis sapasuxod, evoluciis procesSi man gamoimuSava

damcvelobiTi reaqcia _ swrafi aRdgenis unari, rac

xdeba epiTeliumis ujredebis mitozuri dayofiT. er-

TSrian epiTeliumSi ujredTa umravlesobas aqvs gayo-

fis unari, mravalSrian epiTelSi ki aRdgena bazaluri

da nawilobriv wvetiani ujredebis xarjze xdeba.

fiziologiuri regeneraciis maRali unari safuZ-

vlad udevs maT swraf aRdgenas paTologiis SemTxveva-

Sic. EepiTeliumis reparaciuli regeneracia mimdinare-

obs Wrilobis kideebze ujredebis intensiuri gamrav-

lebis gziT. Ggamravlebadi axalgazrda ujredebi Tan-

daTan gadainacvlebs defeqtis adgilas da Txeli fe-

niT axdenen Wrilobis epiTelizacias. SemdegSi ujre-

debis ganuwyveteli dayofis xarjze epiTelis fenis

sisqe matulobs, mimdinareobs ujredTa momwifeba da

diferencireba da qsovilic damaxasiaTebel saxes

iRebs. regeneraciis procesebisaTvis didi mniSvneloba

aqvs qveSmdebare SemaerTebeli qsovilis mdgomareobas.

Wrilobis epiTelizacia mimdinareobs mxolod mas Sem-

deg, rac Wriloba amoivseba axalgazrda, sisxlZarRve-

biT mdidari SemaerTebeli qsoviliT, romelsac �g�r�a�n�u�-
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�j�i�r �k�v�l�o�v�a�n�i �e�p�i�T�e�l�i

jirkvlebis zogadi daxasiaTeba da klasifikacia
cxovelmyofelobis Sedegad ujredebidan gamoiyo-

fa sami tipis produqtebi: rekretebi _ araorganuli

nivTierebebi, romlebic monawileobs ujredis metabo-

lizmSi da misgan gamoiyofa imave gziT, rogoriTac

moxvdeba masSi (magaliTad, wyali, ionebi); eqskretebi _

daSlis (katabolizmis) produqtebi, romlebic ujredi-

dan gamoiyofa (naxSirorJangi, rZemJava, SardmJava da

sxva); sekretebi _ specifikuri nivTierebebi, romlebic

ujredSi warmoiqmneba sinTezis (anabolizmis) gziT

(sqema 2):

sqema 2.

STanTqma anabolizmi katabolizmi

D eqskrecia

sekrecia

rekrecia

sekreciis gziT organizmSi sruldeba mravali

mniSvnelovani funqcia: rZis, nerwyvis, kuWisa da nawla-

vis wvenis, naRvlis warmoqmna, endokrinuli (humoruli)

regulacia da sxva.

mravali jirkvali damoukidebeli, anatomiurad Ca-

moyalibebuli organoa (magaliTad, kuWukana jirkvali,

msxvili sanerwyve jirkvlebi, farisebri jirkvali da

sxva), zogi mxolod organoTa SemadgenlobaSia (maga-

liTad, fundusis jirkvlebi kuWis kedlis Semadgeneli

nawilia). jirkvalTa umetesoba epiTeliumis warmonaq-

mnia. Mmxolod jirkvalTa mcire ricxvi viTardeba sxva
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saxis qsovilebisagan (magaliTad, Tirkmelzeda jir-

kvlis tvinovani nivTiereba da hipofizis ukana wili

diferencirdeba, rogorc nervuli qsovilis warmonaq-

mni).

jirkvlebs or jgufad yofen: endokrinul da eg-
zokrinul jirkvlebad. egzokrinuli jirkvlebi gamo-

yofs sekrets, rac sxeulis zedapirze an mis RruSi Ca-

edineba. Eendokrinuli jirkvlebi ki gamoyofs hormo-
nebs, romlebic uSualod sisxlsa da limfaSi gadadis.

endokrinuli jirkvlebia: hipofizi, epifizi, farisebri

da farisebraxlo, mkerdukana, Tirkmelzeda, kuWukana

jirkvlis kunZulovani aparati da sasqeso jirkvlebi.

isini qmnian �e�n�d�o�k�r�i �n�u�l �a�n�u�h�u�m�o�r�u�l (laT. humor-
siTxe) sistemas, romelic nervul sistemasTan erTad

da misi kontroliT asrulebs maregulirebel da mako-

ordinebel funqcias.

egzokrinuli jirkvlebi monawileobs im funqcieb-

Si, romlebsac asrulebs am jirkvlebis Semcveli or-

ganoebi. MmagaliTad, saWmlis momnelebeli traqtis

jirkvlebi monawileobs sakvebis monelebis procesSi.

kerZod, kuWukana jirkvlis sekreti monawileobs

wvril nawlavebSi cilebis, cximebis, naxSirwlebis ga-

damuSavebaSi.Eegzokrinuli jirkvlebi mravalgvaria.

isini gansxvavdeba erTmaneTisgan ganlagebiT, agebule-

biT, sekreciis tipiT anu sekretis warmoqmnis unariT,

misi SemadgenlobiT. aRniSnuli niSnebi safuZvlad

udevs egzokrinuli jirkvlebis klasifikacias. Aagebu-

lebisa da adgilmdebareobis mixedviT Semdegi saxis

egzokrinul jirkvlebs gamoyofen (sqema 3):
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sqema 3.

erTujrediani

(bokaliseburi)

egzokrinuli endoepiTeluri

jirkvlebi mravalujrediani

egzoepiTeluri erTujrediani

mravalujrediani

rTuli martivi

dautotavi datotvili datotvili dautotavi

milakovani milakovani

alveoluri milakovani alveoluri alveoluri

milakovani alveoluri milakovan-

alveoluri

egzokrinul jirkvalTa umravlesoba mravalujre-

diania. erTujrediania erTaderTi egzokrinuli jir-

kvali _ bokaliseburi ujredebi (sur. 24,25). isini gamo-

imuSaveben da erTSriani epiTeliumis zedapirze gamo-

yofen lorwos, romelic mas meqanikuri da qimiuri da-

zianebisagan icavs. xerxemlianTa bokaliseburi ujre-

debi ZiriTadad sasunTq gzebsa da nawlavebSi mdebare-

obs. Aam ujredebs aqvT gaganierebuli apikaluri nawi-

li, romelSic sekreti grovdeba da wvrili bazaluri

nawili, romelic birTvsa da organoidebs Seicavs. isi-

ni endoepiTeluri erTujrediani jirkvlebia.
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sur. 24. wvrili nawlavis bokaliseburi (fialiseburi) ujredebi
(erTujrediani jirkvlebi). 1–cilindruli ujredebi arSiiT;

2-fialiseburi ujredebi lorwos CanarTiT.

sur. 25. msxvili nawlavis epiTelis bokaliseburi ujredebi

(erTujrediani jirkvlebi).

adamianis yvela danarCeni egzokrinuli jirkvali

mravalujrediani egzoepiTeluri (ganlagebulia epiTe-

luri fenis gareT, qveSmdebare qsovilebSi) warmonaq-

mnebia (sur. 26). maTSi arCeven or nawils: sekretoruls
anu terminalursa da gamomtan sadinars. Tu gamomtani
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sadinari Zalian moklea, mas yels uwodeben. sekreto-

ruli nawili Sedgeba sekretoruli anu jirkvlovani
ujredebisagan.

A
a b g

d e

sur. 26. jirkvlovani epiTeli (sqema). a - martivi dautotavi mi-
lakovani; b - martivi dautotavi alveoluri; g - martivi

datotvili milakovani; d - martivi datotvili

alveoluri; e - rTuli datotvili alveolur-milakovani.

zogierT jirkvalSi, mravalSriani epiTeliumis

warmonaqmnebSi sekretoruli ujredebis garda gvxvdeba

epiTeluri ujredebi, romelTac SekumSvis unari aqvT.

SekumSvisas isini awvebian sekretorul nawils da aad-

vileben sekretis gamoyofas. am ujredebs mioepiTelu-
ri uwodes.
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egzokrinuli jirkvlebi terminaluri sekretoru-

li nawilis formis mixedviT iyofa milakovan, alveo-
lur da milakovan-alveolur jirkvlebad.

jirkvlovani ujredebis (glandulocitebis)
agebuleba

egzokrinuli jirkvlebis sekreti gamoiyofa gamom-

tani sadinarebis saSualebiT, romelTa ujredebs um-

ravles SemTxvevaSi sekretoruli unari ar axasiaTeb-

T,Mmagram zogierT jirkvalSi, magaliTad, sanerwyve da

oflis jirkvlebSi zogi avtoris azriT, gamomtani sa-

dinarebis ujredebi SeiZleba monawileobdes sekreciis

procesebSi.

jirkvlebSi, romlebic viTardeba mravalSriani

epiTeliumisagan, gamomtani sadinarebis kedlebi mra-

valSriani epiTeliumiTaa amofenili, xolo erTSriani

epiTeliumiT Seqmnil jirkvlebSi gamomtani sadinare-

bic brtyeli, kuburi an cilindruli epiTeliumisagan

Sedgeba.

gamomtani sadinarebis agebulebis mixedviT egzok-

rinuli jirkvlebi iyofa: martiv da rTul jirkvle-

bad. martiv jirkvlebSi gamomtani sadinari ar itote-

ba, igi mokle an grZeli milia, romlis boloze mdeba-

reobs erTi an ramdenime sekretoruli terminaluri na-

wili. Tu gamomtan sadinarSi ixsneba mxolod erTi sek-

retoruli nawili, maSin jirkvals dautotavad miiCne-

ven. MmagaliTad, kanis saofle jirkvali; xolo Tu ga-

momtan sadinarSi ramdenime sekretoruli nawili ixsne-

ba, jirkvals datotvili ewodeba. magaliTad, kuWis pi-

lorusis jirkvali.

sekretoruli nawilebis ujredebi _ glanduloci-

tebi umetesad erT Sredaa ganlagebuli bazalur mem-

branaze, Tumca, SeiZleba ramdenime Sredac iyos ganla-

gebuli, magaliTad, qonis jirkvalSi. jirkvlovani uj-
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redebi sxvadasxva formisaa. isini Seicavs birTvs, ci-

toplazmasa da garss. birTvi msxvilia, zedapirze CaR-

rmavebebi aqvs, rac birTvs araswor formas aZlevs.

birTvakebi didi zomisaa. im ujredebSi, sadac cilova-

ni sekretebi (magaliTad, saWmlis momnelebeli fermen-

tebi) warmoiqmneba, gansakuTrebiT kargadaa ganviTare-

buli granulovani endoplazmuri bade. MmaTSi didi

raodenobiTaa rnm. iq, sadac lipidebi da steroidebi

gamomuSavdeba, kargadaa ganviTarebuli agranulovani

bade. firfitovani kompleqsi, romelic uSualodaa da-

kavSirebuli sekreciis procesebTan, jirkvlovan ujre-

debSi kargadaa ganviTarebuli. mitoqondriebi mraval-

ricxovania, isini grovdeba sekretis warmoqmnis adgi-

lebSi.

citoplazmaSi sxvadasxva saxis sekretebia: cilova-

ni marcvlebi, cximis wveTebi, glikogenis beltebi da

sxva.

citolema sxvadasxva agebulebisaa ujredis gver-

diT, bazalur da apikalur zedapirze. gverdiT zedapi-

rebze is qmnis dasmosomebsa da Camket firfitebs. xSi-

rad ujredebis gverdiT zedapirebze gadis ujredSo-

risi sekretoruli kapilarebi.

ujredis garsi, romelic SemosazRvravs am kapila-

rebis sanaTurs, qmnis mravalricxovan mikroxaos. uj-

redTa apikaluri zedapiri, Cveulebriv, mikroxaoebiTaa

dafaruli.

mraval jirkvalSi kargad Cans ujredTa polaruli

diferencireba. ujredTa bazalur nawilebSi ganlage-

bulia birTvi da ergastoplazma. ujreduli garsi

qmnis naoWebs. apikalur nawilebSi ujredSida badiseb-

ri aparatia, xolo ujredTa zedapirze _ mikroxaoebi.
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sekrecia
jirkvlovani ujredis periodul cvlilebas, rac

sekretis dagrovebasTan, gamoyofasTan da aRdgenasTa-

naa dakavSirebuli misi Semdgomi sekreciisaTvis, �s�e�k�r�e�-
�t�o�r�u�l�i �c�i�k�l�i ewodeba.

sekrecia rTuli procesia. masSi arCeven oTx Ziri-

Tad fazas: 1) sekretis warmoqmnisaTvis produqtebis

STanTqmas; 2) sekretis sinTezsa da dagrovebas; 3) sek-

retis gamoyofasa da 4) jirkvlovani ujredebis struq-

turis aRdgenas.

sekreciis �p�i�r�v�e�l �f�a�z�a�S�i sisxlidan da limfidan

jirkvlovan ujredebSi bazaluri membranis gavliT

xvdeba araorganuli nivTierebebi, wyali da dabalmo-

lekuluri organuli nivTierebebi: aminomJavebi, mono-

saqaridebi, cximovani mJavebi da sxva. zogjer pinoci-

tozis gziT ujredSi xvdeba ufro msxvili molekule-

bi, magaliTad, cilebi. �m�e�o�r�e �f�a�z�a�S�i am produqtebidan

jirkvlovan ujredebSi endoplazmur badeze sinTezir-

deba rTuli organuli naerTebi, romlebic endoplaz-

muri badis arxebiT gadaadgildeba firfitovani kom-

pleqsis (goljis aparatis) zonaSi, sadac TandaTan

grovdeba, gardaiqmneba qimiurad da formirdeba granu-

lebis saxiT. granulebi mowydeba da sekretiT savse

msxvil vakuolebad iqceva. nivTierebaTa gadaadgileba-

Si da gamoyofaSi did rols asrulebs citoConCxis

elementebi _ mikromilakebi da mikrofilamentebi. sek-

reciis �m�e�s�a�m�e�f�a�z�a�S�i ujredebSi warmoqmnili sekreti

gamoiyofa jirkvlis terminaluri nawilis sanaTurSi.

jirkvlebis mier gamoyofili sekretis xasiaTi SeiZle-

ba sxvadasxvanairi iyos: cilovani (serozul jir-

kvlebSi), lorwovani, cilovan-lorwovani (Sereuli),

qonis, nerwyvis, marilis (oflis, sacremle jirkvleb-

Si) saxiT da sxva. sekreciis �m�e�o�T�x�e�f�a�z�a�S�i xdeba jir-

kvlovani ujredebis sawyisi zomebisa da struqturis
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redebi sxvadasxva formisaa. isini Seicavs birTvs, ci-

toplazmasa da garss. birTvi msxvilia, zedapirze CaR-

rmavebebi aqvs, rac birTvs araswor formas aZlevs.
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citoplazmaSi sxvadasxva saxis sekretebia: cilova-

ni marcvlebi, cximis wveTebi, glikogenis beltebi da

sxva.
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aRdgena. holokrinul jirkvlebSi es xdeba specialuri

mcireddiferencirebuli ujredebis xarjze, romlebic

intensiurad mravldeba da gardaiqmneba jirkvlovan

ujredebad.

sekretoruli ciklis dayofa fazebad pirobiTia,

ramdenadac isini erTmaneTs emTxveva. magaliTad, sekre-

tis sinTezi da gamoyofa uwyvetad xdeba, magram gamo-

yofis intensivoba SeiZleba matulobdes an klebulob-

des. amdenad, sekretis gamoyofa SeiZleba moxdes gra-

nulebis saxiT an difuziis gziT granulad gauformeb-

lad an mTeli citoplazmis gardaqmniT sekretad. maga-

liTad, kuWqveSa jirkvlis jirkvlovani ujredebis

stimulaciis dros mimdinareobs maTgan sekretoruli

granulebis gamoyofa. amis Semdeg ori saaTis an meti

xnis ganmavlobaSi sekreti sinTezirdeba ujredSi gra-

nulebad gaformebis gareSe da gamoiyofa difuziis

gziT. ujredidan sekretis gamoyofis meqanizmi sxvadas-

xva jirkvalSi sxvasxvagvaria. amdenad, arCeven sami ti-

pis sekrecias: merokrinuls, apokrinuls da holokri-
nuls.

merokrinuli sekreciis dros jirkvlovani ujrede-

bi mTlianad inarCuneben Tavis struqturas da mocu-

lobas. sekretiT savse da membraniT SemosazRvruli va-

kuolebi uaxlovdeba ujredis garss da emagreba mas.

am adgilas vakuolis kedelsa da ujredovan garsSi

iqmneba nasvreti, romlis saSualebiTac sekreti ujre-

debidan jirkvlis sanaTurSi gamodis. SesaZloa agreT-

ve, rom zogierT ujredSi sekreti gamoiyos difuziis

gziT, ujredis garsis saSualebiT, misi mTlianobis

daurRvevlad. amdenad, sekretis warmoqmnis procesi

Tavidan iwyeba. merokrinul jirkvlebs miekuTvneba

jirkvalTa umetesoba, maT Soris _ kuWis Ziris jir-

kvlebi.

64

apokrinuli sekreciis dros jirkvlovani ujrede-

bis nawilobrivi daSla mimdinareobs. am dros sekre-

torul produqtebTan erTad gamoiyofa jirkvlovani

ujredebis citoplazmis apikaluri nawili (makroapok-

rinuli �s�e�k�r�e�c�i�a�)an mikroxaoebis wveroebi (mikroapok-

rinuli sekrecia). amdenad, xdeba jirkvlovani ujredis

nawilobrivi daSla. sekretwarmomqmneli procesis game-

orebisas ujredebi brtyeldeba da droebiT wydeba ma-

Ti sekretwarmomqmneli moqmedeba. am tips miekuTvneba

sanerwyve jirkvlebi da saofle jirkvlebis nawili.

holokrinuli sekreciis SemTxvevaSi jirkvlovani

ujredebi mTlianad iSleba. daSlili ujredebi da

maTSi sinTezirebuli nivTierebani am jirkvlebis sek-

retia. holokrinul jirkvlebSi dagrovili sekreti av-

sebs mTel ujreds. birTvi da citoplazma iSleba da

Sedis sekretis SemadgenlobaSi. daSlis procesi moi-

cavs mxolod zedapirul ujredebs. maT enacvleba uf-

ro Rrma Sreebis axali ujredebi, ramdenadac, Semaer-

Tebeli qsovilis maxloblad epiTels SenarCunebuli

aqvs naklebad diferencirebuli elementebi.

amrigad, Tu merokrinul da apokrinul jirkvlebSi

sekretoruli cikli mravaljer meordeba, holokrinu-

li jirkvlis ujredis sekrecia mxolod erTxel xde-

ba. adamianSi holokrinulia cximovani jirkvlebi. da-

bolos, arsebobs jirkvlebi, romlebSic sekretis gamo-

yofa ori tipis mixedviT xdeba _ apokrinuliTa da me-

rokrinuliT, magaliTad, sarZeve jirkvlebi.

zogierT jirkvalSi, magaliTad, sanerwyveSi, sekre-

torul ujredebTan erTad gvxvdeba SekumSvis unaris

mqone epiTeluri ujredebi _ �m�i�o�e�p�i�T�e�l�u �r�i ujredebi.

maT citoplazmaSi aris mikrofilamentebi, romlebic

SemkumSav cilebs Seicavs. SekumSvisas isini awvebian

terminalur nawils da aadvileben sekretis gamoyofas.
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sekreciis regulacia xdeba nervuli da humoruli

meqanizmebiT. jirkvlovan ujredebSi aqtiurdeba fer-

mentuli sistemebi da metabolizmi, mikromilakebis

awyoba da mikrofilamentebis SekumSva, romlebic sek-

retis Sidaujredul transportsa da gamoyofaSi mona-

wileobs.

sekretorul moqmedebasTan dakavSirebiT jirkvleb-

Si xdeba fiziologiuri regeneracia. merokrinul da

apokrinul jirkvlebSi, romlebSic aris xandazmuli

ujredebi, glandulocitebis sawyisi mdgomareobis aR-

dgena xdeba maTgan sekretis gamoyofis Semdeg Sidauj-

reduli regeneraciis, zogjer ki gamravlebis gziT.

holokrinul jirkvlebSi aRdgena xdeba specialuri

Rerovani ujredebis gamravlebis xarjze. maTgan ax-

ladwarmoqmnili ujredebi diferencirebis gziT gar-

daiqmneba jirkvlovan ujredebad (ujreduli regenera-

cia).

asakTan dakavSirebiT, SeiZleba moxdes sekretoru-

li ujredebis sekretoruli aqtivobis daqveiTeba da

gamomuSavebuli sekretis Sedgenilobis cvlileba, ag-

reTve, regeneraciuli aqtivobis Seneleba SemaerTebe-

li qsovilis nawilis gazrdiT.

66

mezenqima da misi warmonaqmnebi

mezenqima, anu embrionuli SemaerTebeli qsovili

warmoiqmneba Canasaxis ganviTarebis adreul stadiebze.

is avsebs Canasaxovan furclebs Soris Sualedebs da

organizmis mravali qsovilis ganviTarebis wyaroa.

mezenqimuri ujredebi (mezenchymocyti) TiTistarise-

buri an varskvlaviseburi formisaa. isini erTmaneTs

morCebiT ukavSirdeba da badisebur safuZvels qmnis

(sur. 27). mis maryuJebSi ganlagebulia ujredSorisi

nivTiereba – Txevadi an naxevrad Txevadi labiseburi

masa.

sur. 27. wiwilis Canasaxis mezenqima. 1-3 – mezenqimuri ujredebi;
4 – mitozuri dayofa mezenqimur ujredebSi.

mezenqimidan viTardeba qsovilTa didi jgufi: sis-

xli, limfa, sakuTriv SemaerTebeli, xrtilovani,

Zvlovani qsovilebi, agreTve gluvi kunTovani qsovili.

gluvi kunTovani qsovilis garda, yvela am qsovils
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�s�a�y�r�d�e�n�-�t�r�o �f�i �k�u�l qsovilebs uwodeben. SemaerTebeli

qsovilis yvela saxesxvaoba Sedgeba ujredebisa da

ujredSorisi nivTierebisagan, romelic raodenobiT

Warbobs ujredebs. am qsovilebis funqciebi mniSvne-

lovnadaa ganpirobebuli ujredSorisi nivTierebis qi-

miur-fizikuri TvisebebiT. magaliTad, Txieri ujred-

Sorisi nivTierebis mqone qsovilTa (sisxli, limfa) Zi-

riTadi funqciebi trofikuli da damcvelobiTia. naxev-
rad Txieri konsistenciis ujredSorisi nivTie- rebis

mqone qsovilebSi (sakuTriv SemaerTebeli qsovili)

trofikul da damcvelobiT funqciebTan (fagocitozi,

imunur sxeulTa warmoqmna da sxva) erTad viTardeba

meqanikuri, sayrdeni funqciac. qsovilebi ufro mkvrivi

ujredSorisi nivTierebebiTa (xrtilovani qsovili) da

mkvrivi mineralizeburi nivTierebiT (Zvlovani qsovi-
li), upirveles yovlisa, axorcielebs meqanikur (say-

rden) da damcvelobiT funqciebs, trofikuli funqcia

ki maTSi sustadaa gamoxatuli. ujredSorisi nivTiere-

bis gamkvrivebis donis Sesabamisad SezRudulia ujre-

debis moZraoba maT srul uZraobamdec ki (xrtilovan

da Zvlovan qsovilebSi).

mezenqimur qsovilTa yvela saxesxvaobas maRali
regeneraciuli aqtivoba da plastikuroba _ cvalebad

pirobebTan swrafi adaptaciis unari axasiaTebs.
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sisxli (Sanguis, Haema )

sisxli, rogorc qsovili, Sedgeba Txieri Suale-

duri nivTierebis – plazmisa da masSi Tavisuflad Se-

wonili formiani elementebisagan _ sisxlis ujredebi-

sagan: eriTrocitebisagan, leikocitebisa da sisxlis

firfitebisagan – Trombocitebisagan (sur. 28; danarTi).

sisxlis wiTeli feri ganpirobebulia eriTrocitebis

SemadgenlobaSi arsebuli hemoglobiniT. sisxlis uj-

redebis centrifugirebis gziT gamoyofisas rCeba Txi-

eri, gamWvirvale plazma, romelic moculobiT mTeli

sisxlis 55-56%-s, xolo formiani elementebi _ 40-45%-s

Seadgens. sisxlis saerTo raodenoba srulasakovani

adamianis sxeulSi 4-5 litrs Seadgens, rac saSualod

mTeli sxeulis wonis 7-9%-ia (70kg wonis adamianis sxe-

uli 5-5,5 l sisxls Seicavs).

�s�i�s�x�l�i�s �f�u�n�q�c�i�e�b�i�. sisxli asrulebs sxvadasxva

mniSvnelovan funqcias:

1. sunTqviTi _ airTa cvlis _ filtvebidan qsovi-

lebSi Jangbadis gadatana da naxSirorJangis gamoyofa;

2. trofikuli – sakvebi nivTierebis gadatana orga-

nizmSi;

3. komunikaciuri _ nivTierebaTa transporti;

4. regulaciuri _ qimiuri sasignalo molekulebi-

sa da biologiurad aqtiuri nivTierebebis gadatana sa-

mizne organoebamde;

5. damcvelobiTi – gamoimuSavebs antisxeulebs da

axorcielebs imunur funqcias, axorcielebs fagoci-

tozs, uzrunvelyofs sisxlis Sededebas da sxva;

6. gamoyofis _ nivTierebaTa cvlis produqtebis

gamoyofa;

7. humoruli (laT. humor-siTxe) - sxvadasxva siste-

mis fiziologiuri cxovelmyofelobis regulacia;
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�s�a�y�r�d�e�n�-�t�r�o �f�i �k�u�l qsovilebs uwodeben. SemaerTebeli
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riTadi funqciebi trofikuli da damcvelobiTia. naxev-
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mkvrivi mineralizeburi nivTierebiT (Zvlovani qsovi-
li), upirveles yovlisa, axorcielebs meqanikur (say-
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mezenqimur qsovilTa yvela saxesxvaobas maRali
regeneraciuli aqtivoba da plastikuroba _ cvalebad

pirobebTan swrafi adaptaciis unari axasiaTebs.
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sisxli (Sanguis, Haema )
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8. homeostazis _ wylis, marilebis, tute-mJavuri

wonasworobis;

9. sxeulis temperaturis regulacia.
sisxli limfasTan da qsovilur siTxesTan erTad

qmnis Siga garemos, romelic uzrunvelyofs optima-

lur pirobebs organizmis cxovelmyofelobisaTvis.

sisxli xasiaTdeba sakmaod maRali siblantiT. sis-

xlis wneva ZiriTadad NaCl–isa da rigi dabalmoleku-

luri nivTierebebis raodenobrivi SemcvelobiTaa gan-

pirobebuli. vinaidan sisxlis qimiuri Sedgeniloba

normaSi stabiluria, paTologiebis dros bioqimiuri

analizebiT gamovlenili cvlilebebi gamoiyeneba daa-

vadebaTa diagnostikisaTvis.

sisxli Sedgeba rogorc organuli, ise araorganu-

li nivTierebebisagan. organuli naerTebis saxiT war-

modgenilia cilebi, naxSirwylebi, neitraluri cximebi,

organuli mJavebi, aminomJavebi, aracilovani azotovani

nivTierebebi da sxva; araorganuli nivTierebebis saxiT

ki _ sxvadasxva araorganuli mJavis marilebi da Sesa-

bamisi fuZeebi. sisxlis plazma da formiani elemente-

bi mkveTrad gansxvavdeba erTmaneTisagan qimiuri Sedge-

nilobiT.

sisxlis plazma

sisxlis plazma Txieri konsistenciis ujredSori-

si nivTierebaa (sur. 29; danarTi). igi Seicavs 90-93%

wyals da 7-10% mSral nivTierebas. aqedan 6,6-8,5% ci-

lebia, xolo 1,5-3,5% _ sxva organuli da araorganuli

nivTierebebi (cximebi, glukoza, hormonebi, fermentebi,

mineraluri nivTierebebi, daSlis produqtebi).

sisxlis plazma Seicavs: cilebs, cximebs, naxSir-

wylebs da sxva organul naerTebs, agreTve nivTiereba-
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Ta cvlis saboloo produqtebs: Sardovanas, Sardis

mJavas, kreatinins, bilirubins da sxvas, romlebic sis-

xlSi qsovilebidan gadadis da sisxlis nakadiT aR-

wevs Tirkmlebsa da nawilobriv kanSi.

plazmaSi SedarebiT Warbadaa natriumis, qloris

ionebi da bikarbonatebi. sisxlis plazmasTan Sedare-

biT eriTrocitebis plazmaSi Na+ -is raodenoba 8-jer

metia da mniSvnelovnad icvleba sxvadasxva paTologi-

is dros. magaliTad, hipernatriemiisas, magaliTad, gu-

lis ukmarisobis dros Na+-is raodenoba matulobs,

organizmis dehidrataciisas ki piriqiT, Na+-is raode-

noba plazmaSi mniSvnelovnad mcirdeba (hiponatriemia).

Na+ -isagan gansxvavebiT, plazmaSi K+ -is raodenoba

daaxloebiT 5-jer naklebia, eriTrocitebSi ki piriqiT,

20-jer meti. plazmaSi K+ -is raodenoba matulobs Tir-

kmlis mwvave ukmarisobis. Tirkmelzeda jirkvlis qer-

qis hipofunqciisa da aldosteronis ukmarisobisas (hi-

perkaliemia). aldosteronis gaZlierebuli sekreciis

pirobebSi, roca gulis muSaoba sagrZnoblad irRveva,

plazmaSi K+ -is raodenoba mcirdeba (hipokaliemia).

Ca2+ warmodgenilia ori ZiriTadi formiT: membrana-

Si SedarebiT advilad ganvladi, ionuri da praqtiku-

lad ganuvladi, albuminTan dakavSirebuli araionuri

saxiT. plazmaSi Ca2+-is ionebis raodenobrivi ganawile-

ba regulirdeba ZvlebiT (Ca2+ -იs ionebis rezervuari),

TirkmlebiT, nawlavebiT, hormonebiT (parathormoni,

kalcitonini), romelTa sekrecia plazmaSi Ca2+-isa da

1,2,5- dioqsiqolekalciferolis (vitamini D3) Tanaobazea

damokidebuli.

plazmaSi Ca2+-is raodenobis Semcireba (hipokalcie-

mia) gamovlenili iqna hipoparaTireozis, meqanikuri

siyviTlis, farisebraxlo jirkvlis funqciis darRve-
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visas, rasac xSirad Tan sdevs Zlieri tetanuri krun-

Cxvebi.

Mg2+-is raodenobivi Semcveloba sisxlis plazmaSi

sisxlis dakargvis drosac ki gamoirCeva maRali stabi-

lurobiT.

P sisxlSi sami formiTaa: mJavaSi xsnadi, organul

naerTebTan dakavSirebuli da araorganuli. Ddiagnos-

tikis mizniT plazmaSi ZiriTadad araorganul fos-

fors sazRvraven.

Fe3+ lorwovani garsis ukjredebSi ukavSirdeba ci-

la apoferitins da warmoiqmneba samarago metalopro-

teini �f�e�r�i �t�i �n�i�.rkina feritinis saxiT deponirebilia

Zvlis tvinSi, RviZlsa da elenTaSi. sisxlSi Fe3+ cila

�t�r�a�n�s�f�e�r�i �n�i�ssaxiTaa.

sisxlSi mineraluri nivTierebebidan sayuradReboa,

agreTve, mikroelementebi (iodi, spilenZi, TuTia, ko-

balti da seleni), romlebic ZiriTadad sisxlis ci-

lebTanaa dakavSirebuli.

azotis Semcveli aracilovani nivTierebebidan sis-

xlis plazmaSi aris Sardovana, aminomJavebi, Sardis

mJava, kreatini, kreatinini, amiaki da sxva. sisxlis

plazmaSi bunebrivi cilis Semadgeneli yvela aminomJa-

vaa warmodgenili. gansakuTrebiT didi raodenobiTaa

glutamini, alanini, valini, lizini, leicini.

sisxlis plazmis cilebs miekuTvneba: albuminebi,

globulinebi da fibrinogeni, romelTa Sedgeniloba

sisxlSi mudmivia. Pplazmis cilebi sinTezirdeba ro-

gorc RviZlSi, ise retikuloendoTelur sistemaSi.

sisxlis albumini wyalSi xsnadi cilaa, sinTezir-

deba sisxlSi. misi uSualo monawileobiT regulirde-

ba: osmosuri wneva, wylisa da samkurnalo nivTiereba-

Ta transporti. igi aqtiurad ikavSirebs dadebiTad da-

muxtul ionebs (natriumi, kalciumi) da dabalmoleku-
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lur organul naerTebs (qolesteroli, naRvlis prig-

mentebi da sxva).

sisxlis plazmaSi identificirebulia albuminis

20-mde izoforma. erT-erTi maTgania prealbumini, rome-

lic RviZlSi sinTezirdeba da ukavSirdeba hems, hemog-

lobins, mioglobins, katalazas da gadaaqvs isini RviZ-

lis retikulur-endoTeluri sistemis ujredebSi.

aRsaniSnavia gama-globulinebi, anu imunoglobuli-

nebi, romlebic antisxeulebia da mniSvnelovania orga-

nizmis imunuri sistemis funqcionirebaSi.

plazmaSi farTodaa warmodgenili enzimebi.

sisxlis cilebs Soris gansakuTrebiT mniSvnelova-

nia fibrinogeni, romelic ganapirobebs plazmis Sede-

debis unars. sisxlZarRvis dazianebisas xsnadi fibri-

nogeni iqceva uxsnad fibrinad, process win uswrebs

aqtiuri proTrombinazuri kompleqsis warmoqmna, rome-

lic akatalizebs proTrombinidan Trombinis warmoq-

mnas, rac Sededebuli koltebis warmoiqmnas ganapiro-

bebs. es gardaqmnebi xorcieldeba Са -is ionebisa da

cilovani nivTierebis – Trombinis monawileobiT, ro-

melic fermentis rols asrulebs. Trombini mocirku-

lire sisxlSi ar aris. iq aris nivTiereba Trombogeni,

romelic ferment Trombokinazas gavleniT iqceva

Trombinad. warmoSobili fibrinis kolti axSobs dazi-

anebul sisxlZarRvs da sisxldena wydeba.

sisxlis Sededebis unaris dakargvisas viTarde-

ba mZime daavadeba – hemofilia, romlis drosac umniS-

vnelo Wrilobac ki saSiSia.

sisxlis formiani elementebi

ujredebis saxiT sisxlSi warmodgenilia formiani

elementebi _ sisxlis wiTeli ujredebi anu eriTroci-
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tebi, sisxlis TeTri ujredebi _ leikocitebi da sis-

xlis firfitebi _ Trombocitebi.

�e�r�i�T�r�o�c�i�t�e�b�i
adamianisa da ZuZumwovrebis sisxlis wiTeli bur-

Tulebi, anu eriTrocitebi maRaldiferencirebuli,

ubirTvo, umoZrao ujredebia (sur. 30; danarTi). dabal-

ganviTarebul xerxemlianebSi da frinvelebSi birTvs

zrdasrul mdgomareobaSic Seicaven (sur. 31; danarTi),

magram maT dayofis unari mainc dakarguli aqvT.

janmrTeli zrdasruli mamakacis 1 mm3 sisxlSi 5-5,5

mln-dan, xolo qalebSi 4,5-5 mln-mdea. ricxvi cvaleba-

dia klimaturi pirobebis, asakisa da organizmis fizi-

kuri mdgomareobis Sesabamisad.

kunTebis muSaobis dros, gauxSoebuli atmosfero-

sa da zogierTi fiziologiuri Tu paTologiuri mdgo-

mareobis SemTxvevaSi eriTrocitebis raodenoba sis-

xlSi matulobs.

zogierTi organo (elenTa, RviZli, kani) asrulebs

sisxlis depos rols, romelSic Sekavebulia sisxlis

formiani elementebi, Semdeg ki isini kvlav sisxlSi

gadadian. eriTrocitebis ricxvis mdgradi Semcireba –

eriTropenia an maTi ricxvis momateba – eriTrocitozi
aRiniSneba sisxlis sistemis paTologiuri cvlilebe-

bis, sisxlmbadi organoebis zogierTi daavadebis dros.

adamianisa da TiTqmis yvela ZuZumwovris eriTro-

citi ormxriv Cazneqili diskos formisaa (gamonakli-

sia aqlemi da lama) Sewonil mdgomareobaSi (sisxlis

nakadSi), sisxlis nacxebSi ki isini gabrtyelebulia

minaze da swori momrgvalo formis diskoebs qmnis. um-

dables xerxemlianebSi eriTrocitebs ovaluri forma

aqvs. zogSi ormxrivamozneqilia. adamianis eriTrocite-

bis diametri 7,2-8,5 mk-ia (spilos eriTrocitis diamet-

ri 8-10 mk). aseTi zomis eriTrocitebis raodenoba nor-
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malur sisxlSi 75%-mdea (maT normocitebs uwodeben),

12,5%- didi zomisaa - 8,5 mk-ze meti – maT makrocitebs
uwodeben, SeiZleba iyos 6 mk diametris da naklebi zo-

misac, eseni mikrocitebia. zogierTi paTologiuri

mdgomareobis SemTxvevaSi eriTrocitebis sididis cva-

lebadoba ufro mniSvnelovania. am movlenas anizoci-
tozi ewodeba. eriTrocitebis saerTo zedapiri saSua-

lod 3500-3700 m2 -ia.
eriTrocitebi dafarulia Txeli garsiT – cito-

lemiT, romelsac amorCeviTi gamtareblobis unari

aqvs. mas elementaruli lipoproteinuli membranis sa-

xe aqvs. misi saSualebiT mimdinareobs airTa cvla

eriTrocitsa da garemos Soris.

eriTrocitebis zedapirze aRiniSneba memkvidreobiT

Tandayolili antigenebi (aglutinogeni), sisxlis

SratSi ki _ antisxeulebi K (aglutinini), romelTa

codnasac didi mniSvneloba aqvs sxvadasxva sisxlis

jgufis mqone adamianebs Soris sisxlis gadasxmisas. am

dros aucileblad gasaTvaliswinebelia agreTve re-

zus-faqtoric (Rh). Rh tipis ucxo antigeni (antigeni

DD) _ aglutinogeni aRmoCnda sisxlis wiTel ujredeb-

ze.

eriTrocitebi mgrZnobiarea xsnaris koncentraciis

mimarT. izotonur xsnarebSi (adamianSi _ sufris mari-

lis 0,9%-iani xsnaris Sesabamisi) isini ucvlelia. Hhi-

potonur (naklebi koncentraciis) xsnarSi isini ibere-

ba wyliT, jirjvdeba da skdeba, hemoglobini gamodis

plazmaSi. am movlenas hemolizi ewodeba. Hhemolizs iw-

vevs agreTve hemolizinebi, magaliTad, fenilhidrazi-

nis Seyvana, qloroformi, spirti, gayinva da mere swra-

fi gadnoba da a.S. hipertonul (ufro maRali koncen-

traciis) xsnarebSi ki eriTrocitebi gascems wyals da

iWmuxneba.
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tebi, sisxlis TeTri ujredebi _ leikocitebi da sis-

xlis firfitebi _ Trombocitebi.

�e�r�i�T�r�o�c�i�t�e�b�i
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axal sisxlSi calkeuli eriTrociti moyviTaloa.

eriTrocitebi sisxls wiTel fers aZlevs. Seferva da-

mokidebulia pigment hemoglobinis Semcvelobaze. eriT-

rociti 60%-mde wyals da 40% mSral nivTierebas Sei-

cavs. mSrali nivTierebis 95%-mde hemoglobinia. igi sa-

sunTqi pigmentia da qromoproteinebis jgufis rTul

cilas warmoadgens (cilovani nawili globinia, araci-

lovani _ prosTetuli jgufis – heminis warmomadgene-

li – hemi). erTi eriTrociti Seicavs 280 molekula he-

moglobins, rac Sesabamisad, tolia 14_16 mg-sa 100 ml

sisxlSi. hemoglobinisagan Tavisufal protoplazmas

eriTrocitebis stroma ewodeba.

eriTrocitebis warmoqmna (eriTropoezi) xdeba

Zvlis tvinSi. misi sinTezi aqtivdeba glikoprotein

eriTropoetiniT. eriTropoezis adreul etapebze eriT-

ropoetini aaqtivebs ujredebis diferenciacias, maT

momwifebas da proliferacias.

eriTrocitebSi hemoglobinis Semcveloba ganapiro-

bebs maT oqsifilias. mJava an fuZe-saRebavebiT SeRebvi-

sas axalgazrda eriTrocitebis anu retikulocitebis
eleqtronul_mikroskopulma gamokvlevam cxadyo, rom

citoplazma Seicavs bazofilur citoplazmas, endop-

lazmur bades ribosomebiT da mitoqondriebs. amave

stadiaze ujredSi Warbadaa cila globinis i-rnm. uj-

redis momwifebis paralelurad birTvis zoma Tanda-

Tan mcirdeba, kargavs birTvaks da ganidevneba ujredi-

dan.

zrdasrul eriTrocitSi ar aris mitoqondria, bir-

Tvi, qromatini da ribosomebi. eriTrocitebis sicocx-

lis manZilze maTSi fnqcionirebs mxolod is cilebi,

romelTa sinTezi ganviTarebis adreul stadiaze mox-

da. momwifebul eriTrocitebs axasiaTebs gamartivebu-

li metabolizmi.
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eriTrocitebisa da hemoglobinis katabolizmi xde-

ba RviZlSi, elenTasa da Zvlis tvinSi. dRe-RameSi da-

axloebiT 8-9 grami hemoglobini iSleba. hemoglobinis

daSlis Sedegad ganTavisuflebuli hemis garkveuli

nawili naRvli pigmentebad gardaiqmneba, nawili ki

kvlav gamoiyeneba. Hemis sinTezi mimdinareobs mitoqon-

driaSi.

periferiul sisxlSi didi raodenobiT retikulo-

citebis gamoCena fiziologiuri regeneraciis gaZlie-

rebis niSania, rasac diagnostikuri mniSvneloba aqvs.

eriTrocitebis ZiriTadi funqcia sunTqviTia. igi

monawileobs gazTa cvlaSi organizmsa da garemos So-

ris, rac hemoglobiniT xorcieldeba.

eriTrocitebis sicocxlis xangrZlivoba 110_120

dRea (yoveldRiurad adamianis organizmSi eriTroci-

tebis daaxloebiT 1/100 nawili iSleba).

�l�e �i�k�o�c�i�t�e�b�i
xerxemlianTa da adamianis leikocitebi anu TeTri

ujredebi morfologiuri da biologiuri roliT sxva-

dasxvagvaria. maT citoplazmaSi specialuri marcvle-

bis arsebobis mixedviT isini iyofa or did jgufad:

marcvlovani leikocitebi anu granulocitebi da umar-
cvlo leikocitebi anu agranulocitebi.

romanovskis meTodiT Sereuli mJava (eoziniani) da

fuZe (azuri) saRebavebiT SeRebvisas zogierT leiko-

citSi SeiniSneba naTesaoba mJava saRebavebTan, maT eo-
zinofilebi ewodeba, zogSi ki _ fuZe-saRebavebTan, es

bazofilebia, zog leikocitSi marcvlovneba naTesao-

bas avlens, rogorc mJava, aseve fuZe-saRebavebTan, ese-

ni neitrofilebia. aRniSnuli leikocitebi granuloci-

tebs miekuTvneba. rac Seexeba agranulocitebs, maT yo-

fen limfocitebad da monocitebad. aseTi dayofa gan-

pirobebulia maTi gansxvavebuli sididiT, birTvisa da
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citoplazmis gansxvavebuli agebulebiT da maTi warmo-

SobiT (sur. 32; danarTi).

yvela leikociti ZiriTadad sferoseburia. zrdas-

ruli adamianis 1mm3 sisxlSi 6000-8000 leikocitia. lei-

kocitebis raodenoba SeiZleba Seicvalos sakvebis mi-

RebasTan, fizikur da gonebriv daZabulobasTan, sis-

xlZarRvebis SeviwroebasTan dakavSirebiT da sxva. le-

ikocitebis raodenobis momatebas normis zeviT leiko-
citozi ewodeba, xolo Semcirebas _ leikopenia (berZn.
penia - siRaribe, siZunwe).

leikocitebi aqtiurad gadaadgildebian fsevdopo-

diebiT. am dros mkveTrad icvleba maTi sxeulisa da

birTvis forma. leikocitebs aqvs kapilarTa endoTe-

lur ujredebs Soris gavlisa da SemaerTebeli qsovi-

lis ZiriTad nivTierebaSi gadaadgilebis, bazalur

membranasa da epiTelis ujredebs Soris SeRwevis una-

ri. leikocitebis moZraobis siCqare damokidebulia ga-

remos konsistenciaze, pH-ze, t0C-ze da sxva. maTi moZra-

obis mimarTuleba ganisazRvreba qemotaqsisiT.

leikocitebi mdidaria fermentebiT, riTac isini

mniSvnelovan rols asrulebs mikrobebis da sisxlsa

Tu qsovilebSi Sesuli ucxo nivTierebebisagan orga-

nizmis dacvaSi, e.i. awarmoeben fagocitozs. garda ami-

sa, leikocitebi monawileoben imunuri sxeulebis �(�i�m�u�-
�n�o�g�l�o �b�u�l�i �n�e�b�i�s�)warmoqmnaSic.

leikocitebi gamoyofs �b�a�q�t�e�r�i �o�c�i�d�u�l �n�i�v�T�i�e�r�e�-
�b�e�b�s�,romlebic damRupvelad moqmedeba mikroorganiz-

mebze, roca leikocitebiT STanTqmuli ucxo nivTiere-

bebi maTi saSualebiT ar iSleba, leikocitebi gamodi-

an sxvadasxva organos lorwovani garsebis zedapirze,

saidanac epiTelis Camofcqvnil ujredebTan erTad ga-

moiyofian organizmidan.

�g�r�a�n�u�l�o �c�i�t�e�b�i�.granulocitebis citoplazmas spe-

cifikuri marcvlovneba axasiaTebs. rogorc aRniSnuli

78

iyo, granulocitebSi gamoyofen neitrofilebs, eozino-

filebsa da bazofilebs. Ggranulocitebis birTvi

sxvadasxvagvaria.

neitrofilebi momrgvalo formis leikocitebia.

isini zrdasruli adamianis sisxlSi leikocitebis sa-

erTo raodenobis 65-75%-ia, axalSobilebSi ki mxolod

50%. neitrofilebis citoplazma sustad oqsifiluria,

wvrilmarcvlovania. romanovskis meTodiT SeRebvisas

marcvlovneba movardisfro – moiisfro xdeba. mar-

cvlovani araa mTeli citoplazma, misi zedapiruli

Sre viwro arSiis saxiT homogenuri rCeba. es Sre qmnis

mis fsevdopodiebs da mTavar rols asrulebs ujredis

ameboidur moZraobaSi. Mgranulocitebis citoplazmaSi

aris yvela organoidi, agreTve CanarTebi – cilovani

granulebi, glikogeni, uwvrilesi lipiduri wveTebi.

birTvebi Seicavs sakmaod mkvriv qromatins, gansakuTre-

biT _ periferiaze. mwife neitrofilebs aqvT segmenti-

rebuli birTvi, romelic Txeli, zogjer TiTqmis Seum-

Cneveli zonrebiT dakavSirebuli 2-3 da meti segmenti-

sagan Sedgeba. maT �s�e�g�m�e�n�t�b�i�r�T�v�i�a�n�n�e�i�t �r�o�f�i �l�e�b�s uwo-

deben. isini Seadgenen leikocitebis 60-65%-s. naklebi

raodenobiTaa �C�x�i�r�b�i�r�T�v�i�a�n�i granulocitebi _ 3-5%. Aam

ujredebis birTvi SeiZleba iyos moRunuli Cxiris, na-

lis an S-buri formis. naklebad gvxvdeba lobios for-

mis birTviani neitrofiluri granulocitebis �a�x�a�l�-
�g�a�z�r�d�a formebi. am sami saxis leikocitebis Tanafar-

dobas klinikaSi diagnostikuri mniSvneloba aqvs (maTi

zoma 7-9 mk-mdea).

adamianis neitrofilebis agebuleba sqesis mixed-

viT gansxvavebulia. zogierTi leikocitis birTvis

garsis Siga zedapirTan qromatinis mcire damatebiTi

grovaa, mas birTvis Tanamgzavri anu birTvis sateliti

ewodeba. varaudoben, rom masSi erTi X-qromosomaTaga-

nia, amitomac birTvis axlo danamats �s�a�s�q�e�s�o �q�r�o�m�a�t�i�n�-
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filebsa da bazofilebs. Ggranulocitebis birTvi

sxvadasxvagvaria.

neitrofilebi momrgvalo formis leikocitebia.
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wvrilmarcvlovania. romanovskis meTodiT SeRebvisas
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�s�a�cuwodeben. sasqeso qromatins dafdafis joxis, wve-

Tis an CogburTis Cognis forma aqvs. sasqeso qromati-

niT SesaZlebelia sisxlis nacxSi sqesis dadgena.

neitrofilebs aqvT crufexebiT gadaadgilebis una-

ri. isini aqtiurad gadaadgildebian da Tavs iyrian iq,

sadac organizmSi ucxo sxeulia moxvedrili, maT SeuZ-

liaT sisxlidan migrireba da gaRizianebis kerisaken

gadaadgileba. maTTan miaxloebisas neitrofilebi cru-

fexebiT Semoexvevian mikrobebs an ucxo sxeulakebs da

CaiTreven citoplazmaSi. amiT isini ausnebovneben anTe-

biT keras.

es unari meCnikovma SeniSna da maT mSTanTqmelebi

uwoda. isini mcire fagocitebs miekuTvnebian da maT

�m�i�k�r�o�f�a�g�e�b�suwodeben. fagocitozis Semdeg neitrofi-

lebis ricxvi mcirdeba. neitrofilebi Seicaven prote-

olizur fermentebs, citoqromoqsidazas, peroqsidazas,

katalazas, tute fosfatazas. garda amisa, maTSi aris

aglutininebi da baqteriociduli nivTierebebi.

neitrofilebis raodenobis momateba – �n�e�i�t �r�o�f�i �-
�l�u �r�i �l�e �i�k�o�c�i�t�o�z�i SeimCneva zogierTi fiziologiuri

mdgomareobis dros (orsuloba, xangrZlivi kunTovani

muSaoba da sxva), agreTve infeqciuri daavadebebis

dros. amasTan, Cveulebriv, axalgazrda da CxirbirTvia-

ni formebis ricxvi matulobs.

eozinofilebi (oqsifiluri an acidofiluri gra-

nulocitebi) ufro msxvili ujredebia, vidre neitro-

filebi. maTi raodenoba periferiul sisxlSi leikoci-

tebis saerTo ricxvis 2-5%-is farglebSia. mitoqondri-

ebi, goljis kompleqsi da centrosoma neitrofilebis

amave organelebis msgavsia. misTvis damaxasiaTebelia

citoplazmis specifikuri granulebi. isini iRebeba eo-

ziniTa da sxva mJava saRebavebiT. eleqtronul mikros-

kopSi isini hgavs cilindrebs, romlebic spiralurad

daxveuli membranisgan Sedgeba. eozinofilebis mar-
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cvlebi lipoproteinulia. isini Seicavs fosforsa da

rkinas, agreTve Jangva – aRdgeniTi procesebisaTvis au-

cilebel fermentebs. eozinofilebis marcvlebs axasi-

aTebs dadebiTi reaqcia oqsidazasa da peroqsidazaze.

eozinofilebis birTvi, Cveulebriv, 2-, iSviaTad 3-

segmentiania. CxirbirTviani eozinofilebis birTvebi na-

liseburi formisaa, axalgazrda formebisa – lobiose-

buria msxvili qromatinis beltebiT. magram eozinofi-

lebis es formebi periferiul sisxlSi iSviaTad

gvxvdeba. Eeozinofilebsac axasiaTebs ameboiduri moZ-

raoba, migrireba gaRizianebis wyaros mimarTulebiT da

fagocitozis unari, magram neitrofilebze naklebad

aqtiurni arian. varaudoben, rom eozinofilebis roli

gamoixateba intoqsikaciebis dros organizmis dacvis

procesSi aqtiuri monawileobiT. maT toqsinebis gaus-

nebovnebis unari aqvT. eozinofilia (momateba) SeimCneva

zogierTi infeqciuri daavadebis, WiebiT invaziis, or-

ganizmis alergiuli mdgomareobis, ucxo cilisa da

histaminis Seyvanis dros. cnobilia agreTve maTi maRa-

li mgrZnobeloba hormonebisadmi (mag., Tirkmelzeda

jirkvlis amokveTa cxovelebSi iwvevs eozinofilebis

momatebas). stres-reaqciebis dros, e.i. maSin, roca sis-

xlSi didi raodenobiT gamoiyofa Tirkmelzeda jir-

kvlis hormoni kortizoni da hipofizis adenokorti-

kotropuli hormoni (akth), mimdinareobs �e�o�z�i�n�o�p�e�n�i�a
(Semcireba saSualod 60%-iT). farisebraxlo jirkval-

Tan erTad fariseburi jirkvlis amokveTa, aseve, iwvevs

eozinofilebis Secirebas.

bazofilebi zomiT neitrofilebis zomas uaxlov-

deba, isini 9-10 mk-mde diametrisaa. maTi raodenoba ada-

mianis sisxlSi mTeli leikocitebis saerTo raodeno-

bis 0,5-1%-ia. bazofilebis citoplazma amovsebulia

msxvili, momrgvalo, mkveTrad bazofiluri marcvle-

biT, romlebic muq mowiTalo iisfrad an mewamulad
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iRebeba. maT citoplazmaSi aRmoCenilia glikogeni, rnm,

granulebSi _ heparini (mJava mukopolisaqaridi) da his-

tamini.

bazofilebis birTvebi gaurkveveli formisaa, ufro

xSirad _ sferuli an sustad wilakovani, naklebi in-

tensivobiT iRebeba, vidre neitrofilebis an eozinofi-

lebis birTvebi.

bazofilebis funqcia arasakmarisadaa Seswavlili.

eqsperimentiT dadgenilia, rom bazofilebis raodenoba

matulobs cxovelebSi baqteriuli toqsinebis, ucxo

cilis inieqciis dros, rentgenis sxivebis moqmedebis

SeTavsebiT ucxo cilis inieqciasTan da zogierTi sxva

saxis zemoqmedebis Sedegad. bazofilebis raodenobis

Semcireba - �b�a�z�o�p�e�n�i�aaRiniSneba adrenalinisa da Ti-

roqsinis inieqciis Semdeg, eqsperimentuli Sokis, avi-

taminozisa da zogierTi sxvagvari zemoqmedebis Sem-

TxvevaSi.

bazofilebi heparinis gamomuSavavebisa da dagrove-

bis unaris gamo, iseve, rogorc SemaerTebeli qsovilis

poxieri ujredebi garkveul rols asrulebs sisxlis

Sededebisa da sisxlZarRvebis SeRwevadobis regulaci-

is procesebSi.

�g�r�a�n�u�l�o �c�i�t�e�b�i�.maTi citoplazma ar Seicavs speci-

fikur marcvlebs da axasiaTebT EerTi arasegmentire-

buli birTvi (monocitebs axasiaTdebs dayofis unari).

arCeven limfocitebsa da monocitebs.
limfocitebi zrdasruli adamianis sisxlSi lei-

kocitebis saerTo raodenobis 20-30%-s Seadgens (sur.

33). maTi %-uli Semcveloba cvalebadia asakis Sesabami-

sad. axalSobilebsa da ZuZumwovara bavSvebSi limfo-

citebi Warbobs, isini 60%-mdea, 16 wlis asakisTvis ma-

Ti %-uli Semcveloba mozrdilis normamde aRwevs, mo-

xucebSi 20%-s ar aRemateba. sididec mniSvnelovnad
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cvalebadobs – diametri 4,5-10 mk-mdea, xSirad _ 7-7,5 mk.

zomebis mixedviT arCeven �m�c�i�r�e (4,5-7 mk), �s�a�S�u�a�l�o (7-10

mk) da �d�i�d (10 mk diametris) limfocitebs.

sur. 33. limfocitebi (eleqtronuli mikrofotograma).
1-birTvi; 2-birTvaki; 3-birTvis membrana; 4-ribosomebi; 5-birTvis
garSemo ganlagebuli erTeuli mitoqondriebi (endoplazmuri

bade sustadaa ganviTarebuli).

normis SemTxvevaSi sisxlSi saSualo da mcire

limfocitebi, rogorc wesi, ar gvxvdeba da mxolod

gulmkerdis limfuri sadinaris limfaSi aRmoCndeba.

romanovskis meTodiT SeRebvisas mcire da saSualo

limfocitebs axasiaTebT mkrivi, muqad SeRebili bir-

Tvi, romelic avsebs ujredis met nawils. misi forma

mrgvali an odnav lobioseburia. birTvSi birTvakia.

miuxedavad birTvebis sxvadasxva zomisa da simkvri-

visa, dnm-as raodenoba umetesobaSi qromosomTa dip-

loidur kompleqts Seesabameba. did limfocitebSi ki

Sualeduri raodenobiTaa diploidursa da tetraplo-

idurs Soris. es monacemebi, erTi mxriv, xsnis limfo-

citebis dabal proliferaciul (dayofis) aqtivobas,

meore mxriv ki, upiratesad didi limfocitebis gayo-

fas xdis gasagebs.
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citoplazma, romelic birTvis garss ekvris viwro

arSiis saxiT, limfocitebSi bazofilurad iRebeba,

rac ganpirobebulia ribonukleoproteinebis Semcvele-

obiT, amasTan, isini metia did limfocitebSi. citop-

lazma Seicavs yvela organoids, magram mitoqondrie-

bis raodenoba didi araa, endoplazmuri bade sustadaa

ganviTrebuli, ribosomebi umetesad mis membranebs So-

risaa. ujredis periferiaze xSirad Cans pinocitozuri

buStukebi. limfocitebis sicocxlis xangrZlivoba

sxvadasxvagvaria. maTi daaxloebiT 20% cocxlobs ara

umetes 3 dRe-Ramisa, danarCenebi _ 3-6 Tvemde. varaudo-

ben, rom dnm-aTi mdidari limfocitebis daSla fagoci-

tozs aaqtiurebs.

fiqroben, rom limfocitebi, gansakuTrebiT _ mci-
re, araerTgvarovani ujredebia, romelTa Soris aris

mcired diferencirebuli formebi. es ujredebi sis-
xlisa da SemaerTebeli qsovilis Rerovani ujredebia
da aqvT unari, dasabami miscen sxvadasxva ujredovan

elements. anTebis dros isini migrireben sisxlis naka-

didan d Tavisufal makrofagebad gardaiqmnebian. lim-

focitebi SeiZleba gadaiqces agreTve plazmur ujre-
debad, fibroblastebad, gluvkunTovan da sxva saxis

ujredebad. transformaciis unarisa da damcvelobiTi

funqciis garda, limfocitebs aqvT trofikuli _ de-

zoqsiribonukleoproteinebis gadamtanTa funqciasac.

glikoproteinebis mometebuli raodenobiT Seyvana,

rentgenis dasxiveba, sacdel cxovelebSi ureTanis Sey-

vana �l�i�m�f�o�c�i�t�o�p�e�n�i�a�s iwvevs. Tireoiduli hormoni

limfoiduri qsovilis masis momatebas iwvevs.

monocitebi. axali sisxlis wveTSi isini sxva lei-

kocitebze ufro msxvilia (10-11 mk). maTi raodenoba le-

ikocitebis saerTo raodenobis 6-8%-ia. monocitebis

birTvebi SeiZleba iyos lobioseburi, naliseburi da

wilakovani, mravavalricxovani wanazardiTa da CaRrma-
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vebiT. qromatini wvril beltebadaa gabneuli mTel

birTvSi, gansakuTrebiT didi raodenobiTaa igi bir-

Tvis membranaze. birTvi Seicavs erT an ramdenime aci-

dofilur birTvaks.

monocitebis citoplazma naklebad bazofiluria

limfocitebis citoplazmasTan SedarebiT. romanovskis

meTodiT SeRebvisas is mkveTrad cisferia, magram peri-

feriaze ufro muqad iRebeba, vidre birTvTan. mitoqon-

driebi ovaluri formisaa, ufro naklebi zomis da uf-

ro mravalricxovani, vidre limfocitebisa, lizosome-

bic metia. goljis kompleqsi birTvis CaRrmavebasTanaa

citoplazmaSi.

citoplazmaSi Warbadaa vakuolebis, buStukebisa

da sxvadasxva bunebisa da agebulebis granulebi. zog-

jer gvxvdeba fagocituri nawilakebi. citoplazmis pe-

riferiul nawilSi fsevdopodebia.

monocitebi asrulebs damcvelobiT funqcias. ro-

gorc fagocitebs, maT sisxlis nakadSi da SemaerTe-

bel qsovilSi migrirebis unaric aqvs.

�s�i�s�x�l�i�s �f�i�r �f�i �t�e�b�i
sisxlis firfitebi uwvrilesi, ufero, momrgvalo,

ovaluri, TiTistariseburi an araswori formis sxeu-

lakebia. isini Zvlis tvinis giganturi ujredebis – me-

gakariocitebis citoplazmis moglejili, 2-3 mk zomis

fragmentebia. aglutinaciis unarisa da sisxlis nacxSi

Sewebebis gamo isini jgufebad gvxvdeba, amitomac maTi

daTvla gaZnelebulia da 1 mm3 sisxlSi 200-300 aTasam-

de cvalebadobs.

sisxlis firfita Sedgeba hialomerisagan, romelic

firfitis safuZvelia da granulomerisagan (qromomeri-

sagan) - marcvlebisagan, romlebic firfitis centrSi

grovas qmnian an gafantulni arian hialomerSi. granu-

lomerSi aRmoCenilia mitoqondriebi, vakuolebi, endop-
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citoplazma, romelic birTvis garss ekvris viwro
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lazmuri badis erTeuli membranebi da gaurkveveli bu-

nebis msxvili granulebi. granulomeri ar Seicavs qro-

matins. firfitas aqvs didi raodenobiT sxvadasxva zo-

mis da sisqis morCebi.

arCeven 5 saxis firfitas:

1. axalgazrdas, bazofiluri hialomeriTa da erTe-

uli mowiTalo-iisferi granulebiT;

2. mwifes, sustad oqsifiluri hialomeriTa da azu-

rofiluri marcvlovnebiT;

3. xandazmuls, ufro muqs, molurjo-iisferi elfe-

riTa da muqi iisferi marcvlovnebiT;

4. degenerirebuls – monacrisfro-lurji hialome-

riTa da monacrisfro-iisferi marcvlebiT;

5. giganturs (gaRizianebis formebi) _ movardis-

fro-iisferi hialomeriTa da iisferi marcvlovnebiT.

isini 2-3-jer aRemateba normalurs.

sisxlis firfitebi monawileoben sisxlis Sedede-

baSi, rac xorcieldeba maTi Cqari daSlis, konglome-

ratebad Sewebebis unariT, romelTa garSemo fibrinis

Zafebi warmoiqmneba. Sededebis procesSi sisxlis fir-

fitebi sxvadasxva nivTierebas (fosfolipidebs, lipop-

roteinebs da sxva) da ferments (Trombokinazas, pepti-

dazas, nukleotidazas, mJava fosfatazas, katalazas da

sxva) gamoyofs.

zogierTi daavadebis dros sisxlis firfitebis

raodenoba mcirdeba – rasac �T�r�o�m�b�o�c�i�t�o�p�e�n�i�aewodeba
da rac Sededebis Senelebas iwvevs.

sisxlis firfitebis sicocxlis xangrZlivoba 5-8

dRea.

�h�e�m�o�g�r�a�m�a
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hemograma did rols asrulebs samedicino praqti-

kaSi. analizis dros ikvleven sisxlis qimiur Sedgeni-

lobas, gansazRvraven eriTrocitebis, leikocitebis, he-

moglobinis raodenobas, eriTrocitebis rezistento-

bas, maTi daleqvis siCqares _ edr da sxva. janmrTeli

adamianis sisxlis formiani elementebi garkveul Tana-

fardobaSia erTmaneTis mimarT, rasac hemogramas anu

sisxlis formulas uwodeben. organizmis mdgomareobis

dasadgenad didi mniSvneloba aqvs leikocitebis dife-

rencirebul gamoTvlas. leikocitebis garkveul %-ul

Tanafardobas leikocituri formula ewodeba.

�h�e�m�o�g�r�a�m�a�:

qalebSi _ 4,5 _ 5 mln/mm2

�e�r�i�T�r�o�c�i�t�e�b�i mamakacebSi _ 5 _ 5,5 mln/mm2

saerTo raodenoba 3.90 – 5.50   [ 10^6/mkl]

�l�e �i�k�o�c�i�t�e�b�i _ saerTo raodenoba _ 3.80-10.00 [10^3/mkl]

segmentbirTviani _ 60-65%

neitrofilebi _ CxirbirTviani _ 3 – 5%

(zoma 7-9 mk) axalgazrda _ 3%-ze naklebi

saerTo raodenoba 40.0 -75.0 % _ 2.00-6.00 [10^3/mkl]

segmentbirTviani

eozinofilebi _ CxirbirTviani

(zoma 9-10 mk) axalgazrda

saerTo raodenoba 1.0 -6.0 % _ 0.04 -0.45 [10^3/mkl]

bazofilebi _ 0.0 -1.0 % _ 0.00 -0.10 [10^3/mkl]
(zoma 9 mk-mde)
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Llimfocitebi _ 20.0 - 45.0 % _ 1.0 -3.60  [10^3/mkl]
(zoma 4,5_10 mk)

Mmonocitebi _ 4.0 - 11.0 % _ 0.25 -0.75 [10^3/mkl ]
(zoma 10_11 mk)

�s�i�s�x�l�i�s �f�i�r �f�i �t�e�b�i �(�T�r�o�m�b�o�c�i�t�e�b�i) _ 200_300

aTasi/mm2 _ 150 _ 370 [ 10^3/mkl]

�h�e�m�o�g�l�o �b�i�n�i _ 115 _ 170 [g/l]

�e�r�i�T�r�o�c�i�t�e�b�i�s�d�a�l�e�q�v�i�s�s�i�C�q�a�r�e �(�e�d�s�)Westergren-is
meTodiT [mm/sT]:

eds 50 wlamde 50 wlis zeviT

qali < 25                                     < 30
mamakaci < 15                                    < 20

limfa

limfa (laT. lympha - teni) cilovani bunebis moyvi-

Talo siTxea, romelic limfur kapilarebsa da sis-

xlZarRvebSi gadis. Sedgeba limfoplazmisa da formia-
ni elementebisagan.Qqimiuri SedgenilobiT limfoplaz-

ma sisxlis plazmis msgavsia, magram naklebi raodeno-

biT Seicavs cilas. cilis fraqciebidan albumini War-

bobs globulins. cilis nawils Seadgens fermenti �d�i�-
�a�s�t�a�z�a�,�l�i �p�a�z�a�,�g�l�i �k�o�l�i �z�u�r�i fermenti. Seicavs agreT-

ve neitralur cximebs, martiv Saqrebs, NaCl -sa da Na2-
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CO3-is xsnarebs, agreTve sxvadasxva naerTs, romelTa

SemadgenlobaSic Sedis Ca, Mg, Fe.
limfis �f�o�r �m�i�a�nelementebs Seadgens limfocitebi,

monocitebi da leikocitebis sxva saxeebi, agreTve

eriTrocitebi, romlebic agranulocitebze naklebi

raodenobiT gvxvdeba.

limfa �w�a�r�m�o�q�m�n�e�b�a �l�i�m�f�u�r �s�i�s�t�e�m�a�S�i �- �q�s�o�v�i�l �T�a
�d�a �o�r�g�a�n�o�T�a �l�i�m�f�u�r �k�a�p�i�l�a �r�e�b�S�i�,�s�a�d�a�c �o�s�m�o�s�u�r�i �d�a
�h�i�d�r�o�s�t�a�t�i �k�u�r�i �w�n�e�v�i�s�,�k�a�p�i�l�a �r�e�b�S�i �S�e�R�w�e�v�a�d�o�b�i�s �g�a�v�-
�l�e �n�i�T �T�a�n�d�a�T�a�n�S�e�d�i�s �l�i�m�f�o�p�l�a�z �m�i�s�s�x�v�a�d�a�s�x�v�a�k�o�m�-
�p�o�n�e�n�t�i�.

kapilarebidan limfa gadadis periferiul limfur

sadinarebSi, maTi saSualebiT limfur kvanZebSi, Semdeg

msxvil limfur sadinarebSi da CaiRvreba sisxlSi.

amasTan dakavSirebiT limfis Sedgeniloba icvleba.

mag., limfa, romelic kuW-nawlavis traqtidan moedine-

ba, mdidaria cximebiT (3-4%-mde), cilebiTa (5%-mde) da

SaqriT. limfa, romelic limfur kvanZebs gaivlis,

mdidrdeba agranulocitebiT da a. S. amitomac arCeven

�p�e�r�i �f�e�r�i �u�l (limfur kvanZebamde), �S�u�a�m�d�e�b�a�r�e (limfuri

kvanZebis gavlis Semdeg) da �c�e�n�t�r�a�l�u�r limfas (gul-

mkerdis limfuri sadinaris limfa). limfis warmoqmnis

procesi mWidrodaa dakavSirebuli sisxlidan ujred-

Soris sivrceebSi wylis gadasvlasa da qsovilovani

siTxis warmoqmnasTan.
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�s�i�s�x�l�i�s �w�a�r�m�o�q�m�n�a � hemopoezi

sisxlwarmoqmna – hemopoezi ewodeba sisxlis for-

miani elementebis warmoqmnas (berZn. Poiesis–warmoqmna,
haema – sisxli). es aris sisxlis axali ujredebis

warmoqmna dazianebul da daRupul ujredTa sanac-

vlod (sur. 34). hemopoezi xorcieldeba Zvlis tvinSi

(sqema 4; danarTi).

Zvlis tvins, garda hemopoezisa, imunopoezis fun-

qciac aqvs. amdenad, is limfoidur organoebTan erTad

imunuri sistemis umniSvnelovanesi nawilic aris.

Zvlis tvini zrdasruli organizmis erTaderTi qsovi-

lia, romelic normaSi yvelaze didi raodenobiT Sei-

cavs umwifar, aradiferencirebul da naklebad dife-

rencirebul ujredebs - Rerovani ujredebs. isini Tavi-

si SenebiT axlos dgas embrionul ujredebTan.

Zvlis wiTeli tvini uxvad Seicavs sisxlis warmom-
qmnel mieloidur qsovils (Zvlis yviTel tvinSi ki

cximovani qsovili Warbobs). Zvlis wiTeli tvini adami-

anis sxeulis masis 1,5%-s Seadgens. is mTeli sicocxle

narCundeba adamianis brtyel ZvlebSi (neknebSi, mkerdis

ZvalSi, menjisa da qalas ZvlebSi), xerxemlis malebsa

da lulisebri Zvlebis epifizebSi (bolo nawilebSi).

asakTan erTad lulisebri Zvlebis RruebSi sisxlmbad

qsovils cximovani qsovili enacvleba da, Sesabamisad,

tvini maTSi yviTeli xdeba. Zvlis wiTeli anu sis-

xlmbadi tvini yvelaze metia menjis ZvlebSi, Sedare-

biT naklebi - grZeli lulisebri Zvlebis epifizebSi,

xolo kidev ufro naklebi - xerxemlis malaTa sxeu-

lebSi.

Zvlis tvini Sedgeba stromis anu fibrozuli qso-

vilisa da sakuTriv sisxlmbadi qsovilisgan - retiku-

luri qsovilisagan. is qmnis ujredul sincitiums, ro-

melSic sisxlmbadi ujredebia ganlagebuli. ujredTa
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gamravleba da momwifeba didwilad aris damokidebuli

retikulur qsovilTan maT urTierTqmedebaze, vinaidan

retikulur qsovils imave dros Zvlis warmoqmnis una-

ric Seswevs. swored, mis am funqciazea damokidebuli

motexili Zvlebis aRdgenis (Sexorcebis) procesi.

Zvlis tvinis gansakuTrebuli Tavisebureba is aris,

rom igi aris Rerovani elementebis wyaro, rogorc mie-
loiduri (sisxlmbadi), aseve limfoiduri zrdisa da

diferencirebisTvis.

Zvlis tvinis Rerovani ujredebi diferencirdeba
limfocitebad, granulocitebad, monocitebad, eriTro-
citebad da megakariocitebad. Zvlis tvinSi xdeba ag-

reTve B-limfocitebis adreuli da araantigendamoki-

debuli momwifeba da diferencireba. Rerovani ujrede-

bis raodenobis Semcireba da diferencirebis darRveva

imunodeficits iwvevs.

Zvlis tvini imunuri sistemis pirvelad organod

iTvleba, vinaidan is B-ujredebis wyaro da maTi momwi-

febisa da diferencirebis adgilia periferiuli lim-

foiduri warmonaqmnebisTvis - elenTisa da limfuri

kvanZebisTvis, Tumca, misi ZiriTadi funqcia mainc sis-

xlis ujredebis (hemopoezi) da limfocitebis warmoq-

mnaa. ujreduli elementebis - klonebis warmoqmna iwye-

ba pluripotenturi Rerovani ujredidan. Zvlis tvinis

sisxlmbad qsovilSi ganasxvaveben ujredTa sam xazs

(klons) anu sam populacias. aRniSnuli populaciebi,

faqtobrivad, sisxlis Sesabamis ujredTa winamorbedi

xazebia - leikocituri, eriTrocituli da Tromboci-

tuli. yvela am populacias (klons) saerTo winamorbe-

di - e. w. pluripotenturi Rerovani ujredebi hyavs.

swored, Rerovani ujredebis momwifebisa da diferen-

cirebis Sedegad xdeba ujredTa sami sxvadasxva klo-

nis (xazis) Sesabamisad ganviTareba. normaSi Zvlis tvi-

ni daculia imunologiuri tolerantobis barieriT,
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�s�i�s�x�l�i�s �w�a�r�m�o�q�m�n�a � hemopoezi
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rac imas niSnavs, rom umwifar da momwifebis procesSi

myof ujredebs organizmSi sakuTari limfocitebi ar

anadgureben.

pluripotenturi ujredi pirvelive dayofis Sede-

gad irCevs ganviTarebis gzas da misi Svileuli ujre-

debi an multipotenturi ujredebi xdebian, romelTac

arCevani SedarebiT SezRuduli aqvT (mxolod eriTro-

cituli an leikocituri warmonaqmnebis xaziT), an mega-

karioblastebad gadaiqcevian. Semdgom megakarioblas-

tebi dasabams aZleven megakariocitebs, romlebisganac

sabolood Trombocitebi warmoiqmneba.

arCeven embrionul da postembrionul hemopoezs.
postembrionuli hemopoezi – es aris sisxlis fizi-

ologiuri regeneraciis procesi, ramdenadac organiz-

mSi ganuwyvetliv mimdinareobs sisxlis formiani ele-

mentebis masiuri daRupva da ganaxleba sisxlmbad or-

ganoebSi warmoqmnili axali ujredebiT.

embrionuli hemopoezi iwyeba embrionuli ganviTa-

rebis adreul stadiebze da adgili aqvs sisxlis, ro-

gorc qsovilis warmoqmnas. embrionuli hemopoezi mim-

dinareobs sayviTre parkis kedelSi, Semdeg ki _ RviZ-

lSi, elenTasa da Zvlis tvinSi.

sisxlwarmoqmna sayviTre parkis kedelSi iwyeba em-

brionis ganviTarebis me-2 kviris bolos da me-3 kviris

dasawyisSi. sayviTre parkis mezenqimaSi gamocalkevdeba

sisxlis nergebi – sisxlis kunZulebi. maTgan diferen-

cirdeba sisxlZarRvis ujredebi – endoTeluri ujre-

debi da pirveladi sisxlis ujredebi – hemocitoblas-
tebi. isini mravldebian mitozurad da maTi umetesoba

primitiul eriTroblastebad – megaloblastebad gar-

daiqmneba. maTSi mimdinareobs hemoglobinis dagroveba

da isini did pirvelad eriTrocitebad anu megaloci-

tebad gardaiqmneba. cxovelmyofelobis amowurvis Sem-

deg pirvelad eriTrocitebs STanTqavs sisxlZarRvTa
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endoTeliumidan warmoqmnili fagocitebi. yvela hemo-

citoblasti ar ixarjeba pirveladi eriTroblastebis

warmosaqmnelad, nawili rCeba aradiferencirebul

mdgomareobaSi da sisxlis nakadiT vrceldeba Canasax-

Si. sayviTre parkis sisxlZarRvebSi maTgan viTardeba

meoradi eriTroblastebi, romlebSic hemoglobini uf-

ro nela grovdeba. isini gardaiqmnebian normoblaste-
bad, saidanac ufro mcire zomis meoradi eriTrocite-
bi viTardeba. isini zrdasruli adamianis eriTrocite-

bisagan naklebad gansxvavdeba (e.i. eriTrocitebi vi-

Tardeba adreul embriogenezSi _ intravaskulurad
anu warmoqmnil sisxlZarRvebSi).

paralelurad xdeba granulocitebis – neitrofi-
lebisa da eozinofilebis warmoqmna hemocitoblaste-

bidan, romlebic sisxlZarRvTa kedlis irgvliv, e.i. eq-
stravaskulurad yalibdeba. sayviTre parkis atrofiis

Semdeg misi sisxlmbadi funqciac TandaTan wydeba.

sisxlwarmoqmna RviZlSi. RviZli Caisaxeba me_3-4

kviras, me-5 kviras ki igi sisxlis warmoqmnis centrad

gardaiqmneba. sisxlwarmoqmna RviZlSi eqstravaskulu-
rad xdeba (sisxlZarRvebis gareT). aqac hemocitoblas-

tebi sisxlZarRvTa irgvliv mdebare mezenqimisagan

warmoiqmneba. maTgan warmoiqmneba meoradi eriTrocite-
bi (zemoT aRwerili sqemiT). erTdroulad granuloci-

tebis _ neitrofilebisa da eozinofilebis warmoqmna

xdeba. RviZlis sisxlmbad qsovilSi megakariocitebic
yalibdeba. embrionuli periodis bolos RviZlSi sis-

xlwarmoqmna wydeba.

sisxlwarmoqmna elenTaSi. embrionuli periodis

pirvel naxevarSi elenTa universaluri sisxlmbadi
organoa, romelSic sisxlis ujredebi eqstravaskualu-

rad viTardeba, magram bavSvis gaCenis momentSi mieloe-
poezis procesebi _ eriTro- da granulocitopoezi
wydeba da agranulocitopoezi Zlierdeba.
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sisxlwarmoqmna limfur kvanZebSi. limfuri kvanZe-

bis pirveladi nergebi kisris limfuri parkuWebis are-

Si warmoiqmneba. embriogenezis adreul (daaxl. Mme-3

Tvis) periodSi am mezenqimur nergebSi warmoiqmneba he-
mocitoblastebi, zogierTi avtoris mixedviT – lim-
foblastebi, agreTve mcire da saSualo limfocitebi.

mezenqimuri qsovili ganviTarebadi kvanZis areSi Tan-

daTan gardaiqmneba retikulur qsovilad, romlis mar-

yuJebSi grovdeba limfocitebi, makrofagebi, xolo

limfuri kvanZebis nergebis ganviTarebis adreul sta-

diebze maTSi Cans eriTroblastebi, granulocitebi da

megakariocitebi. mielopoezi limfur kvanZebSi male

iTrguneba limfocitebis warmoqmnis gamo, romlebic

limfoiduri qsovilis Tavisufali elementebis mTava-

ri masaa.

sisxlwarmoqmna Zvlis tvinSi. Zvlis tvini pirve-

lad Caisaxeba laviwSi embriogenezis me-2 Tvis bolos.

elenTaSi mielopoezis Caqrobis Sesabamisad, eriTro-

citebisa da granulocitebis warmoqmna Zlierdeba

Zvlis tvinSi (aqac eqstravaskulurad xdeba). dasawyis-

Si Zvlis tvinis safuZveli Sedgeba mezenqimuri qsovi-

lisa da Zvlis tvinis RruSi Cazrdili sisxlZarRvebis

endoTeliumisagan. SemdegSi mezenqimuri qsovili reti-

kulur qsovilad gardaiqmneba. hemocitoblastebidan

eriTrocitebi, granulocitebi da megakariocitebi vi-

Tardeba.

sisxlwarmoqmna TimusSi. Eembriogenezis me-2 Tves

Caisaxeba Timusi. masSi iwyeba limfocitebis warmoqmna,

romlebic momavalSi sxva limfoidur organoebSi ga-

dava.

�h�e�m�o�p�o�e�z�i �z�r�d�a�s�r�u�l �o�r�g�a�n�i�z�m�S�i�.postembrionul
periodSi sisxlis sxvadasxva elementis warmoqmna um-

Tavresad Zvlis wiTel tvinSi, elenTasa da limfur
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kvanZebSi xdeba. yvela formian elements dasabams aZ-

levs Rerovani ujredebi. eriTrocitebi, granulocite-

bi da sisxlis firfitebi Zvlis wiTel tvinSi viTar-

deba, romelsac mieloidur sistemas (berZn. myelos -

Zvlis tvini) uwodeben.

limfocitebi yalibdeba limfur kvanZebsa da sxva

limfoidur organoebSi _ limfoidur sistemebSi.

�s�i�s�x�l�i�s �w�a�r�m�o�q�m�n�i�s�T�e�o�r�i �e�b�i
sisxlwarmoqmnis ramdenime Teoria arsebobs imis

gamo, rom hemopoezi da ujredTa determinaciis sa-

kiTxi jer kidev ar aris sakmarisad Seswavlili. gamo-

yofen polifiletur da monofiletur Teoriebs.

monofileturi anu unitaruli Teoria sisxlis yve-

la ujredisTvis aRiarebs erTian safuZvels, polifi-

leturis mixedviT ki, sisxlis sxvadasxva ujredis

warmomSobad ramdenime formas miiCneven. polifiletur

Teoriebs ekuTvnis dualisturi, trialisturi da sxva

Teoriebi.

dualisturi Teoriis Tanaxmad, mieloiduri ele-

mentebis fuZemdebelia mieloblasti, limfoiduris –

limfoblasti, amasTan, mieloblastebi gansxvavdeba

limfoblastebisagan morfologiurad da funqciurad

da aranair pirobebSi ar xdeba urTierTgardaqmna. am

Teorias seriozulad SeewinaaRmdega paTologebi, kli-

nicistebi, histolog-hematologebi. amitomac, igi ver

gavrcelda farTod.

trialisturi Teoriis mixedviT, limfocitebisa da

monocitebis fuZemdebeli formebi sxvadasxvaa _ erTma-

neTSi aragardamavali formebi, romlebic zustad de-

terminebuli hemocitoblastebidan warmoiqmneba. am Te-

oriis mixedviT, sisxlwarmoqmnis limfoidur da mie-

loidur sistemaTa garda, arsebobs mesame sistemac –
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la ujredisTvis aRiarebs erTian safuZvels, polifi-

leturis mixedviT ki, sisxlis sxvadasxva ujredis
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Teoriebs ekuTvnis dualisturi, trialisturi da sxva

Teoriebi.

dualisturi Teoriis Tanaxmad, mieloiduri ele-

mentebis fuZemdebelia mieloblasti, limfoiduris –

limfoblasti, amasTan, mieloblastebi gansxvavdeba

limfoblastebisagan morfologiurad da funqciurad

da aranair pirobebSi ar xdeba urTierTgardaqmna. am

Teorias seriozulad SeewinaaRmdega paTologebi, kli-

nicistebi, histolog-hematologebi. amitomac, igi ver
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neTSi aragardamavali formebi, romlebic zustad de-
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oriis mixedviT, sisxlwarmoqmnis limfoidur da mie-

loidur sistemaTa garda, arsebobs mesame sistemac –
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retikulur-endoTeluri, romlis ujredebidan monoci-

tebi warmoiqmneba.

polifileturi Teoriis mixedviT xuTamde fuZemde-

bel formas gamoyofen: marcvlovani leikocitebisaT-

vis, eriTrocitebisaTvis, monocitebis, limfocitebisa

da TrombocitebisaTvis. Tumca, yvela es Teoria nak-

lebad esadageba embrionuli sisxlwarmoqmnis zemoaR-

weril suraTs. rogorc ukve aRvniSneT, sisxlis war-

moqmnis TiToeul keraSi sisxlis yvela elementia da

maTSi mxolod Semdgom iTrguneba zogierTi elementis

warmoqmnis procesi. ase rom, zogjer viTardeba mielo-

iduri, zogjer ki – limfoiduri formebi. cnobilia,

rom zogierTi daavadebis dros limfoiduri kerebi

gardaiqmneba mieloidur (mieloiduri metaplazia) an

mieloiduri organoebi transformirdeba limfoidur

organoebad (limfoiduri metaplazia). garda amisa,

zogjer SemaerTebeli qsovilis sxvadasxva ubanSi SeiZ-

leba ganviTardes mieloiduri, xan ki limfoiduri sis-

xlis warmoqmnis kerebi. Yyvela es faqti sisxlwarmoq-

mnis unitaruli Teoriis Seqmnis sababi gaxda. am Teo-

riis mimdevarTa mixedviT, sisxlis yvela elementi

warmoiqmneba saerTo – aradiferencirebuli, Rerovani

ujredisgan, romelic morfologiurad araa zustad

identificirebuli da amitomac, Tavdapirvelad arc he-

mopoezis sqemaSia CarTuli. SemdegSi ganviTarebuli he-

mocitoblastebi Rerovani ujredebis STamomavlebia,

romlebic proliferacias da TandaTanobiT diferenci-

rebas ganicdis. maTgan mieloiduri da limfoiduri ri-

gis ujredebi viTardeba (hemocitoblastebi sisxlis

ujredebis ganviTarebis Sualeduri da ara sawyisi

stadiaa). mielopoezi moicavs eriTrocitopoezs, granu-

locitopoezsa da Trombocitopoezs, rac sqematurad

SeiZleba Semdegnairad warmovadginoT:
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eriTrocitopoezi: pronormoblasti (igive proe-

riTroblasti) → bazofiluri normoblasti → poliq-

romatofiluri normoblasti → orToqromuli normob-

lasti → retikulociti → eriTrociti.

granulocitopoezi: hemocitoblasti →promielo-

citi → mielociti → metamielociti → mwife granulo-

citi.

Trombocitopoezi: hemocitoblasti → megakariob-

lasti → megakariociti → Trombociti.

agranulocitopoezi
limfocitopoezi (limfoiduri sisxlwarmoqmna)

limfoidur qsovilSi limfocitebi viTardeba limfob-

lastebisagan, romelTa agebuleba Zvlis tvinis hemoci-

toblastebis msgavsia. sisxlis warmoqmnis unitaruli

Teoriis Tanaxmad, limfoblastebi da mieloblastebi –

Zvlis tvinis hemocitoblastebi ganviTarebis potenci-

iT identuri ujredebia. hemocitoblastebi gamravlebi-

sas iZleva did da saSualo zomis limfocitebis Tao-

bebs. maTi warmonaqmnebia mcire limfocitebi.

monocitebis warmoSoba sabolood araa dadgenili.

varaudoben, rom monocitebis warmoSobis wyaroa Zvlis

wiTeli tvinis, elenTisa da sxva Rerovani sisxlmbadi

ujredebi.

sqema 4.

hemocitoblasti
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proeriTroblasti
mieloblasti limfoblasti

poliqromatuli monoblasti
eriTroblasti

progranulociti megakarioblasti
eriTrociti

limfociti monociti

bazofili eozinofili neitrofili

granulocitebi agranulocitebi
megakariociti

leikocitebi
Trombocitebi

sqema 4. hemopoezis sqema.
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SemaerTebeli qsovili
(Textus conjunctivus)

SemaerTebeli qsovili Sedgeba ujredebis, boWkoe-

bisa da ZiriTadi nivTierebebis Semcveli kargad ganvi-

Tarebuli ujredSorisi nivTierebisagan. masSi gamoyo-

fen: sakuTriv SemaerTebel qsovils, ConCxis qsovilebs

(xrtilovani da Zvlovani qsovilebi), kbilis cementi

da dentini. Yyvela maTgani, garda ujredebisa, Seicavs

didi raodenobiT boWkovan ujredSoris nivTierebas.

SemaerTebeli qsovilis struqturuli da funqciuri

mravalferovneba maTi gansxvavebuli SedgenilobiTa da

TanafardobiTaa ganpirobebuli.

�s�a�k�u�T�r�i�v �S�e�m�a�e�r�T�e�b�e�l�i �q�s�o�v�i�l�i

sakuTriv SemaerTebeli qsovili asrulebs:

trofikul funqcias, rac dakavSirebulia ujredTa

kvebis regulaciasa da nivTierebaTa cvlaSi monawile-

obasTan. magaliTad, cximovani qsovili agrovebs lipi-

debs, romlebic energetikuli cvlis wyaros warmoad-

gens. SemaerTebeli qsovili akavebs wyals da eleqtro-

litebs. gansakuTrebiT didi raodenobiTaa aq Na+. dad-

genilia, rom sisxlis plazmis cilebis 1/3 SemaerTebe-

li qsovilis matriqsSi mdebareobs;

damcvelobiT funqcias, rac xorcieldeba fagoci-

tozisa da imunuri sxeulebis gamomuSavebis gziT;

plastikurs, rac gamoixateba regeneraciis proces-

Si Wrilobebis SexorcebaSi aqtiuri monawileobiT; Se-

maerTebeli qsovili maRali regeneraculi aqtivobiT

xasiaTdeba. amasTan, zogierTi qsovilis, magaliTad,

gulis kunTis dazianebisas, romelTa ujredebsac aR-

dgenis unari ar gaaCniaT, dazianebuli ubnis reparacia
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SemaerTebeli qsovilis xarjze xdeba, sadac Cndeba na-

wiburi. es ZiriTadad fibroblastebis meSveobiT xdeba;

sayrdens (meqanikurs), rac imaSi vlindeba, rom Se-

maerTebeli qsovili organoTa qsovilebs akavSirebs

erTmaneTTan da qmnis mravali organos stromas, agreT-

ve fasciebs da sxva. am funqciis SesrulebaSi gansa-

kuTrebiT mniSvnelovania SemaerTebeli qsovilis boW-

koebi (gansakuTrebiT kolagenuri). organos im nawils,

romelic organosaTvis damaxasiaTebel funqcias asru-

lebs, �p�a�r�e�n�q�i�m�aewodeba.
SemaerTebel qsovils SeuZlia monawileobis miReba

sisxlwarmoqmnaSic.
sakuTriv SemaerTebel qsovils yofen boWkovan da

gansakuTrebuli (specialurTvisebian) Tvisebebis mqone

SemaerTebel qsovilebad. zogierTi avtori gamoyofs

ConCxis SemaerTebel qsovils, romelSic Sedis xrti-

lovani da Zvlovani qsovilebi. boWkovan SemaerTebel

qsovilSi arCeven: faSar uformo da mkvriv SemaerTe-

bel, xolo am ukanasknelSi ki _ uformo da formian

qsovilebs (sqema 5):

sqema 5.

sakuTriv SemaerTebeli qsovili

boWkovani gansakuTrebuli anu

specialurTvisebiani

(retikuluri, cximovani,

lorwovani, pigmenturi)

faSari mkvrivi

uformo

uformo formiani

(myesebi, fibrozuli membranebi,

firfitovani da elastikuri)
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�f�a�S�a�r�i �b�o�W�k�o�v�a�n�i �u�f�o�r �m�o�S�e�m�a�e�r�T�e�b�e�l�i �q�s�o�v�i�l�i
faSari boWkovani uformo SemaerTebeli qsovili

Sedgeba didi raodenobiT sxvadasxvagvari ujredovani
elementisagan da ujredSorisi nivTierebisagan, rome-

lic Seicavs ZiriTad amorful nivTierebebsa da masSi

faSarad ganlagebul, sxvadasxva mimarTulebiT mimaval
boWkoebs (sur. 35, 36). es qsovili yvelgan Tan sdevs

sisxlZarRvebs. misi meSveobiT mimdinareobs nivTiereba-

Ta cvla sisxlsa da organoebis ujredebs Soris. igi

Sedis yvela organos SemadgenlobaSi, qmnis maT stro-

mas da uzrunvelyofs organizmis struqturul mTlia-

nobas. miuxedavad misi saerTo agebulebisa, sxvadasxva

organos faSari boWkovani uformo SemaerTebeli qso-

vili gansxvavdeba agebulebis detalebisa da funqciis

mixedviT.

sur. 35. faSari boWkovani uformo SemaerTebeli qsovili. arauj-

reduli struqturebi faSar SemaerTebel qsovilSi.

1- kolagenuri konebi; 2- elastikuri boWkoebi; 3- ujredSorisi Zi-

riTadi nivTiereba.
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sur. 36. faSari boWkovani SemaerTebeli qsovili
(Tagvis nuSuridan). 1-plazmuri ujredebi; 2-orbirTviani

plazmuri ujredi; 3-Rrubliseburi ujredebi
(labrocitebi); 4-kolagenuri boWkoebi.

ujredSorisi nivTiereba
SemaerTebeli qsovilis ujredSorisi nivTiereba

Sedgeba kolagenuri, elastikuri da retikuluri boW-
koebisa da ZiriTadi nivTierebisagan.

boWkoebi grZeli, cilovani polimerebia. isini

sxvadasxva saxis SemaerTebel qsovilSi sxvadasxva Ta-

nafardobiT gvxvdeba.

kolagenuri boWkoebi (berZ. kola-webo, genos-gvari)
Sedis sxvadasxva saxis SemaerTebeli qsovilis Semad-

genlobaSi (sur. 37). isini Sedgeba paralelurad ganla-

gebuli, erTmaneTTan macementebeli nivTierebiT dakav-

Sirebuli fibrilebis konebisagan. boWkoebis sisqe da-

mokidebulia fibrilebis ricxvze. TiToeuli fibrila

ramdenadme daklaknilia. TiToeuli maTgani Sedgeba

102

sur. 37. kolagenuri boWkoebi

ramdenime protofibrilisagan – boWkovani cilis mo-
lekulebis agregatebisagan – kolagenisagan. Tu Sema-
erTebel qsovils davamuSavebT baritiani an kiriani
wyliT, es mwebavi nivTiereba ixsneba da fibrilebi ad-
vilad SesamCnevi gaxdeba. qsovilis moxarSvisas boWko-
ebi jer jirjvdeba, Semdeg ixsneba da webod gardaiq-
mneba. amazea damokidebuli cxovelTa kanidan webos mi-
Reba. kolagenuri boWkoebi gamoirCeva naklebi Wimvado-
biTa da gaxleCisadmi didi simtkiciT. igi SemaerTebe-
li qsovilis meqanikuri safuZvelia. kolagenis mole-
kula Seicavs didi raodenobiT iseT aminomJavebs, ro-
goricaa: glikokoli (glicini), prolini da oqsipro-
lini, glutaminisa da asparaginis mJavebi. gogirdSem-
cvel aminomJavebs ki mcire raodenobiT Seicavs. masSi
triftofani da cisteini umniSvnelo raodenobiTaa. ko-
lagenuri boWkoebis SemadgenlobaSi Semavali naxSir-
wylovani komponentis roli ar aris sakmarisad Seswav-
lili, Tumca, aris monacemebi kolagenuri konebis war-
moqmnaSi misi macementebeli rolis Sesaxeb.

kolageni adamianis organizmSi mSrali wonis daax-
loebiT 30%-s Seadgens. sxvadasxva tipis kolagenidan
organizmis kolagenis umetesoba (90%-mde) I, II da III
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erTebel qsovils davamuSavebT baritiani an kiriani
wyliT, es mwebavi nivTiereba ixsneba da fibrilebi ad-
vilad SesamCnevi gaxdeba. qsovilis moxarSvisas boWko-
ebi jer jirjvdeba, Semdeg ixsneba da webod gardaiq-
mneba. amazea damokidebuli cxovelTa kanidan webos mi-
Reba. kolagenuri boWkoebi gamoirCeva naklebi Wimvado-
biTa da gaxleCisadmi didi simtkiciT. igi SemaerTebe-
li qsovilis meqanikuri safuZvelia. kolagenis mole-
kula Seicavs didi raodenobiT iseT aminomJavebs, ro-
goricaa: glikokoli (glicini), prolini da oqsipro-
lini, glutaminisa da asparaginis mJavebi. gogirdSem-
cvel aminomJavebs ki mcire raodenobiT Seicavs. masSi
triftofani da cisteini umniSvnelo raodenobiTaa. ko-
lagenuri boWkoebis SemadgenlobaSi Semavali naxSir-
wylovani komponentis roli ar aris sakmarisad Seswav-
lili, Tumca, aris monacemebi kolagenuri konebis war-
moqmnaSi misi macementebeli rolis Sesaxeb.

kolageni adamianis organizmSi mSrali wonis daax-
loebiT 30%-s Seadgens. sxvadasxva tipis kolagenidan
organizmis kolagenis umetesoba (90%-mde) I, II da III
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tipis kolagenia. yvelaze meti raodenobiT organizmSi
I tipis kolageni gvxvdeba. igi qmnis msxvil kolagenur
boWoebs, romlebic Zvlis, kanis dermis, dentinis, myese-
bis, organoTa kafsulebis SemadgenlobaSi Sedis, II ti-
pis kolageni hialinur da elastikur xrtilSi gvxvde-
ba, III tipis kolageni ki Sedis retikuluri boWkoebis
SemadgenlobaSi. IV tipis kolageni ar qmnis arc fib-
rilebs da arc boWkoebs. igi gvxvdeba bazaluri mem-
branis SemadgenlobaSi. danarCeni kolagenis tipebi
matriqsis komponentebis damakavSirebel funqcias as-
rulebs.

elastikuri boWkoebi (sur. 38). kolagenuri boWkoe-
bisagan gansxvavebiT, elastikuri boWkoebi faSarboWko

1 2
sur. 38. 1-elastikuri boWkoebi; 2- fibroblastebi.

van uformo SemaerTebel qsovilSi urTierTSoris far-
To anastomozebs (berZn. SeerTeba) _ xan metad, xan ki
naklebad farTomaryuJovan bades qmnis. elastikuri
elementebidan mniSvnelovania cila elastini. kolagen-
Tan SedarebiT, es cila Seicavs didi raodenobiT iseT
aminomJavebs, rogoricaa: glikokoli (glicini), leici-
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ni, Tirozini, fenilalanini, valini da mniSvnelovnad
naklebi raodenobiT: oqsiprolini, arginini, serini,
histidini, lizini, glutaminisa da asparaginis mJavebi
da sxva.

cila elastini kompleqsur naerTs qmnis sulfati-
rebul mukopolisaqaridebTan. misi molekulebi umete-
sad garkveuli orientaciis gareSea ganlagebuli, ro-
gorc rezinSi. es gansazRvravs, swored, am boWkoebis
Tvisebebs. elastikuri boWkoebis SigniT ganivad lag-
deba wvrili boWkoebi – protofibrilebi, romlebic
zogjer spiralis msgavsad iklakneba, magram submik-
roskopuli ganivi daxazuloba ar aqvs.

elastikuri boWkoebi gamoirCeva didi WimvadobiTa
da gaxleCisadmi naklebi simtkiciT, vidre kolagenuri
boWkoebi (im adgilebs, romlebic elastikur boWkoebs
didi raodenobiT Seicavs, am boWkoebisTvis damaxasia-
Tebeli wiTeli feri aqvT). elastikuri boWkoebi wvri-
li, datotvili da Zlier Suqmtexi boWkoebia. gvxvdeba
sanerwyve jirkvlebSi, dermaSi.

retikuluri boWkoebi vlindeba vercxliT impregna-
ciis dros, Savi wvrili boWkoebis saxiT. vercxlis ma-
rilebis mimarT midrekilebis gamo maT argifilur
boWkoebsac uwodeben. isini ganlagebulia sxvadasxva
mimarTulebiT da naz bades qmnis. retikuluri boWkoe-
bi Sedis gluv kunTSi, RviZlSi, limfuri kvanZebis,
elenTis, Zvlis tvinisa da sxva organoTa stromis Se-
madgenlobaSi. isini xSir bades qmnis bazalur membra-
naze, romliTac epiTeliumi gamoyofilia qveSmdebare
SemaerTebeli qsovilisagan. aseTive bades qmnis isini
sisxlZarRvebis, gansakuTrebiT _ kapilarebis irgvli-
vac, kunTovani boWkoebisa da nervuli boWkoebis, cxi-
movani ujredebis irgvliv, filtvis respiratorul na-
wilebSi.

retikulur boWkoebSi retikulinisa da kolagenis
aminomJavuri Sedgeniloba erTnairia, prolinisa da oq-
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siprolinis gamoklebiT, romlebic retikulinSi nakle-
bia, cisteini ki momatebulia.

retikuluri boWkoebisaTvis damaxasiaTebelia li-
pidebis maRali koncentracia, muko- da glikoproteine-
bis tipis polisaqaridebis Semcveloba. hialuronis ti-

pis mJava mukopolisaqaridebi, АAda С qondrioTinsul-
fatebi ki ar aris. retikuluri boWkoebi Sedgeba ori,
erTmaneTTan SekavSirebuli struqturisagan: macemente-
beli nivTierebisa da mikrofibrilebisagan. retikulur
boWkoebSi perioduli ganivi daxazuloba Cans. am boW-
koebs kolagenur da elastikur boWkoebs Soris Wimva-
dobis Sualeduri unari axasiaTebs.

rogorc aRniSnuli iyo, retikuluri boWkoebi Sei-
cavs III tipis kolagens, e. i. imave cilas, romelic ko-
lagenuri fibrilebis safuZvelia.

�Z�i�r�i �T�a�d�i �n�i�v�T�i�e�r�e�b�a
labiseburi garemoa, romliTac amovsebulia Sema-

erTebeli qsovilis ujredebsa da boWkoebs Soris siv-
rce. Mmisi struqturuli glikoproteinebisa da prote-
oglikanebis narevi ujredebsa da boWoebs erTmaneTTan
akavSirebs. ZiriTadi nivTiereba monawileobs sisxlsa
da ujredebs Soris metabolitebis transportSi.

ZiriTad nivTierebis SemadgenlobaSi Sedis maRal-
molekuluri mJava mukopolisaqaridebi (glikozoamin-
glikanebi) – hialuronis mJava, qondrioTingogirdis
mJava, heparini, romlebic met–naklebad mWidrodaa da-
kavSirebuli cilebTan. es qimiuri komponentebi gamoi-
yofa, rogorc ujredebidan (fibroblastebi, poxieri
ujredebi, endoTeliumi), ise sisxlis plazmisagan. Se-
maerTebeli qsovilis sxvadasxva ubanSi ZiriTadi niv-
Tiereba sxvadasxva raodenobisaa. kapilarebTan da
wvril sisxlZarRvebTan axlos, romlebic cximovan
Sreebs Seicavs an retikuluri ujredebiT mdidar qso-
vilebSi ZiriTadi nivTiereba cotaa, xolo sxva warmo-
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Sobis qsovilebis sazRvarze, magaliTad, epiTelium-
Tan bevria. aq isini retikulur boWkoebTan erTad mo-
sazRvre bazalur membranebs qmnis. ZiriTadi nivTiere-
bis mdgomareoba SeiZleba Seicvalos Txieridan Jele-
sebramde.

ferment hialuronidazas zegavleniT SeiZleba mim-
dinareobdes ZiriTadi nivTierebis depolimerizacia.
hialuronidazas gamomyofi baqteriebis SeWris dros
mcirdeba ZiriTadi nivTierebis webovneba.M matulobs
misi SeRwevadoba da ZiriTadi nivTiereba kargavs fizi-

ologiuri barieris funqcias. C – avitaminozis (sura-
vandis) dros icvleba misi Tvisebebi: Mmatulobs wyal-
Si xsnadoba, heqsozaminis Semcveloba, sisxlZarRvTa
SeRwevadoba, kolagenuri boWkoebi ar warmoiqmneba. as-
korbinis mJavas Seyvana ganapirobebs ZiriTadi nivTie-
rebis Jelatinizacias da aCqarebs fibrilTa warmoq-
mnas (fibrilogenezs).

�S�e�m�a�e�r�T�e�b�e�l�i �q�s�o�v�i�l�i�s �u�j �r�e�d�o�v�a�n�i �e�l�e�m�e�n�t�e�b�i
faSari boWkovani uformo SemaerTebeli qsovili

mdidaria ujredebiT (sur. 39; danarTi): mcired dife-
rencirebuli ujredebi, fibroblastebi, makrofagebi,
plazmuri, poxieri, cximovani, pigmenturi, retikuluri
da endoTeluri ujredebi. gvxvdeba agreTve leikoci-
tebic.

mcired diferencirebuli ujredebi. zogierTi av-
tori maT kambialur ujredebs uwodebs. maT mcired
diferencirebis gamo SenarCunebuli aqvT sxva ujredo-
van formebad gardaqmnis unari, rasac adgili aqvs
zrdasrul organizmSi SemaerTebeli qsovilis ujrede-
bis sikvdilis SemTxvevaSi (Sevseba, nawilobriv, mkvda-
ri ujredebis msgavsi ujredebis gamravlebis xarjze
xdeba). aseT elementebs akuTvneben e. w. adventiciur
anu perivaskulur ujredebs, romlebic sisxlZarRvTa
kapilarebis gaswvrivaa ganlagebuli. isini wagrZelebu-
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li, zogjer ki TiTistariseburi formisaa, centrSi
momrgvalo an ovaluri naTeli birTvia. isini warmoad-
gens sakuTriv SemaerTebeli qsovilis, myesebis, xrti-
lisa da sxva ujredovani elementebis aRdgenis wyaros.
mcired diferencirebul elementebs miakuTvneben ag-
reTve primitiul retikulur ujredebs, Rerovan ujre-
debs da sxvadasxva zomis limfocitebs.

mcired diferencirebuli ujredebis gardaqmna sxva
formian elementebad mimdinareobs ara marto SemaerTe-
beli qsovilis fiziologiuri regeneraciis pirobebSi,
aramed zogierTi paTologiuri mdgomareobis drosac.
es procesi SeiZleba ganvixiloT, rogorc organizmis
adaptacia axal saarsebo garemosTan. magaliTad, anTe-
bis keraSi adventiciuri da retikuluri ujredebi Se-
iZleba gardaiqmnas Tavisufal makrofagebad, anTebis
ufro gvian stadiebze ki – fibroblastebad da sxva
elementebad. roca met-naklebad msxvili arteriebis
gadakvanZvis Sedegad viTardeba gverdiTi (kolatera-
luri) sisxlis mimoqceva, adventiciuri ujredebi dasa-
bams aZlevs gluvkunTovan ujredebs.

fibroblastebi (laT. fibra– boWko, berZn. blastos-
nergi, Canasaxi). ZuZumwovrebisa da adamianis SemaerTe-
beli qsovilis ujredebis yvelaze mravalricxovani
jgufia. maT maRali sinTezuri aqtivoba axasiaTebT.
isini brtyeli ujredebia, profilSi TiTistariseburi
forma aqvT. kanqveSa SemaerTebel qsovilSi maT morCe-
bi aqvT, birTvebi mkveTrad iRebeba. isini Seicavs 1-2 an
ramdenime birTvaks, citoplazma Seicavs vakuolebs,
sxvadasxva diametris granulebsa da organelebs: gol-
jis kompleqss, ribosomebs, endoplazmur bades. mito-
qondriebis raodenoba didi ar aris, gvxvdeba lizoso-
mebi. normis SemTxvevaSi fibroblastebs umniSvnelo
moZraobis unari aqvT. gaRizianebisas moZraobis unari
matulobs. fibroblastebs aqvT rogorc mitozuri, ase-
ve amitozuri gziT gayofis unari. isini SeiZleba war-
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moiqmnas mcired diferencirebuli (Rerovani) ujrede-
bisagan, romlebic Zvlis wiTeli tvinidan moaqvs
sisxls. varaudoben, rom fibroblastebi SeiZleba gan-
viTardes makrofagebidan (qsovilTa kulturaSi). fib-
roblastebi, romlebic daasruleben ganviTarebis
cikls, gardaqmnis unars kargaven. maT fibrocitebi
ewodebaT. fibroblastebi mniSvnelovan rols asru-
lebs SemaerTebel qsovilSi. maT cxovelmyofelobas-
Tanaa dakavSirebuli ZiriTadi nivTierebisa da boWkoe-
bis warmoqmna, ramdenadac isini asinTezeben kolagens,
elastins, glikozaminglikanebs, glikoproteinebs. fib-
roblastebi Seicavs ferment kolagenazas, romlis moq-
medebiTac ujredis mier gamomuSavebuli kolagenuri
cilebis nawili iSleba citoplazmis farglebSi.

paTologiur mdgomareobaSi fibroblastebi monawi-
leobs Wrilobis daxurvaSi, nawiburovani qsovilis
ganviTarebaSi, ucxo sxeulis garSemo SemaerTebelqso-
vilovani kafsulis warmoqmnaSi da sxva. mozrdil or-
ganizmSi maTSi proliferaciuli aqtivoba maRali ar
aris, magram SemaerTebeli qsovilis dazianebis Sem-
TxvevaSi aqac aRiniSneba mitozis mdgomareobaSi myofi
ujredebis gamoCena.

makrofagebi. makrofagebs miakuTvneben ujredebs,
romlebsac aqvs fagocitozisa da STanTqmuli nawila-
kebis gadamuSavebis, agreTve Sewonili koloiduri niv-
Tierebebis dagrovebisa da citoplazmaSi marcvlebis
saxiT ganlagebis unari. arCeven makrofagebs `mosvene-
biT” mdgomareobaSi (mkvidr makrofagebs) – �h�i�s�t�i �o�c�i�-
�t�e�b�sda �m�o�x�e�t�i �a�l�e �m�a�k�r�o�f�a�g�e�b�s(Tavisufal anu cTo-
mil makrofagebs). makrofagebi didi raodenobiT
gvxvdeba sisxlZarRvebiT mdidar ubnebsa da cximovani
ujredebis dagrovebis adgilebSi. bevri makrofagia
stromasa da sxvadasxva organos kafsulaSi, gansakuT-
rebiT anTebis dros (Tavisufali makrofagebi).

makrofagebs aqvT ameboiduri moZraobis unari. mak-
rofagebi sxvadasxvagvari ujredebia: mrgvali, wagrZe-
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moiqmnas mcired diferencirebuli (Rerovani) ujrede-
bisagan, romlebic Zvlis wiTeli tvinidan moaqvs
sisxls. varaudoben, rom fibroblastebi SeiZleba gan-
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lebuli da araswori formis. maTi sazRvrebi yovel-
Tvis mkveTradaa gamoxatuli, kideebi ki arasworia. mak-
rofagebis ujredis garss uviTardeba sxvadasxvagvari
Rrma naoWi, romlebic zogjer Zlier datotianebulia
da mikroxaoebs qmnis, romelTa meSveobiTac isini ucxo
nawilakebs waritaceben. makrofagebi erT birTvs Seica-
ven. arsebobs mravalbirTvianebic. birTvi mcire zomisa-
a, muqi, momrgvalo, ovaluri an lobioseburi formis.
Seicavs qromatinis msxvil beltebs, amitomac birTvaki
mkveTrad araa gamoxatuli. citoplazma bazofiluria,
mdidaria wvrili granulebiT, vakuolebiTa da pinoci-
tozuri buStukebiT, citoConCxis elementebiT _ mikro-
milakebiTa da mikrofilamentebiT. citoplazma Seicavs
endoplazmur bades, mitoqondriebs, goljis kompleqss,
lizosomebs, agreTve fagosomebs STanTqmuli nawila-
kebis daSlis produqtebiT (e.w. `momnelebeli” vakuo-
lebi). Tavisufali makrofagebi warmoiqmneba sxvadasxva
wyarodan: histiocitebidan, SemaerTebeli qsovilis
mcired diferencirebuli ujredebidan, monocitebidan,
limfocitebidan da Rerovani sisxlmbadi ujredebidan.

makrofagebis plazmur membranaze 2 mln-mde imunog-
lobulinis (antisxeulis) receptoria. garda amisa, igi

komplementis C3 fragmentis receptorebsac Seicavs.
komplementi sisxlis plazmis cilaa, romelic RviZ-
lSi sinTezdeba. komplementi da imunoglobulinebi
baqteriis zedapirs ukavSirdeba, riTac am ukanasknels
fagocitozisaTvis advilad xelmisawvdoms xdis. mak-
rofagi Tavisi receptorebis meSveobiT baqteriis zeda-
pirze Sesabamis ligandebs (imunoglobulinebs, komple-

mentis C3 fragments) Tanmimdevrulad ukavSirdeba da
SemosazRvravs baqterias. baqteria plazmalemas gamoe-
yofa membranuli vakuoliT da citoplazmaSi ukavSir-
deba lizosomas, riTac iwyeba monelebis procesi.

fagocitozis garda, makrofagebSi sinTezdeba bio-
logiurad aqtiuri nivTierebebi: simsivnis nekrozis
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faqtori, granulocitisa da monocitebis koloniis
mastimulirebeli da sxva, romlebic organizmis imu-
nur sistemaze sxvadasxva gavlenas axdens. garda amisa,
makrofagebis plazmuri membrana citokinebis (mag., gama-
interferoni) receptorebs Seicavs. maTi zemoqmedebiT

xdeba T limfocitebis gaaqtiveba _ makrofagebi TviTon
iwyeben aqtiur nivTierebaTa warmoqmnas da isini baqte-
riuli, sokoebiT an virusuli infeqciebisa Tu parazi-
tebiT invaziis sawinaaRmdego imunuri pasuxisa da an-
tisimsivnuri ujreduli rezistentobis CamoyalibebaSi
monawileoben. garda amisa, isini monawileoben rkinisa
da cximebis cvlaSi, daberebuli eriTrocitebis meta-
bolizmSi da sxva.

makrofagebTan mWidrodaa dakavSirebuli sxva uj-
redebic, romelTac fagocitozis unari aqvT. makrofa-
gebi did rols asrulebs sisxlidan SemaerTebel qso-
vilSi SeRweuli cilovani molekulebis STanTqmasa da
aminomJavebad daSlaSi. isini monawileoben faSari boW-
kovani SemaerTebeli qsovilis ZiriTadi nivTierebis
kvlavwarmoqmnis procesSi, agreTve, imunitetis Camoya-
libebaSi. maTSi mikroorganizmebi ispoba, toqsikuri
nivTierebebi neitralizdeba.

makrofagebis warmoqmna ramdenime etapad mimdinare-
obs. Rerovani ujredebi Zvlis wiTel tvinSi mdebare-
obs. isini aq mravldeba da gardaiqmneba monocitebad.
monocitebi Zvlis tvinidan gadadis sisxlSi, saidanac
Sedis SemaerTebel qsovilSi. Aaq momwifdeba da makro-
fagad gardaiqmneba. makrofagebs aqvT SemaerTebel qso-
vilSi gamravlebis unari. makrofagebi organizmSi
yvelgan gvxvdeba da igi qmnis retikulo-endoTelur
sistemas anu mononukleuri fagocitebis sistemas. mas-
Si arCeven ori tipis ujredebs: `profesiul” makrofa-
gebs da antigenwarmdgen ujredebs. `profesiuli” mak-
rofagebi axorcieleben korpuskuluri antigenis fago-
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citozs, antigenwarmdgeni ujredebi STanTqaven anti-

gens, gardaqmnian mas da warudgenen T limfocits.
mononukleuri fagocitebis sistemas miekuTvneba:

sisxlis monocitebi, SemaerTebeli qsovilis mkvidri
makrofagebi, RviZlis kupferis ujredebi, Tirkmlis me-
zangiocitebi, osteoklastebi, serozuli garsebis mak-
rofagebi, alveoluri makrofagebi, mikrogliis ujre-
debi, elenTisa da limfuri kvanZebis sinusebis makro-
fagebi.

plazmuri ujredebi. plazmuri ujredebi gvxvdeba
nawlavis badeqonis lorwovani garsis sakuTari Sris
faSar boWkovan uformo SemaerTebel qsovilSi, sxva-
dasxva jirkvlis (sarZeve, sanerwyve da sxva) intersti-
ciul SemaerTebel qsovilSi, limfur kvanZebSi, Zvlis
tvinSi. zogierTi paTologiuri procesis (qronikuli
anTeba) dros plazmuri ujredebis raodenoba mkveTrad
matulobs. plazmuri ujredebi didi zomis momrgvalo
an ovaluri formis ujredebia. birTvebi SedarebiT
mcirea, sferos formis. citoplazma mkveTrad bazofi-
luria, rac dakavSirebulia rnm-as didi raodenobiT
SemcvelobasTan. Seicavs didi raodenobiT endoplaz-
muri badis arxebs, centriolebs da goljis kompleqss.

arCeven mwife da umwifar plazmur ujredebs. �m�w�i�f�e
ujredebSi marcvlovan endoplazmur bades aqvs para-
leluri mimarTuleba, membranebs Soris napralisebri
sivrceebi. e.w. �u�m�w�i�f�a�r plazmocitebs aqvs vakuoluri
tipis kargad ganviTarebuli endoplazmuri bade, rome-
lic cilovani nivTierebebiTaa amovsebuli. isini yve-
laze ufro aqtiuri ujredebia. citoplazma Seicavs
agreTve mukopolisaqaridebsac. gvxvdeba globulinebi
da polisaqaridebiani globulinebis kompleqsic. plaz-
muri ujredebi diferencirdeba Zvlis wiTeli tvinis

Rerovani sisxlmbadi ujredebidan _ B limfocitebisa-
gan da monawileobs antisxeulebis sinTezSi. plazmuri
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ujredebis kvlavwarmoqmna antigenis Sexvedris Semdeg
5-7 dRis ganmavlobaSi mimdinareobs.

plazmuri ujredebi did rols asrulebs organiz-
mis damcvelobiT reaqciebSi. plazmur ujredebSi gamo-
muSavdeba sisxlis plazmis globulinebi.

plazmuri ujredebi iSviaTad iyofa. maTi sicocx-
lis xangrZlivoba 10-20 dRea.

poxieri ujredebi. es ujredebi yvelganaa, sadac
faSari boWkovani uformo SemaerTebeli qsovilis Cana-
fenebia, gansakuTrebiT bevria isini mkerdukana jir-
kvalSi, nuSebSi, enaSi, kuW-nawlavis traqtSi, saSvi-
losnoSi, sarZeve jirkvlebSi. isini xSirad jgufura-
daa ganlagebuli sisxlZarRvebis – kapilarebis, arte-
riolebis, venulebisa da wvrili limfuri ZarRvebis
gaswvriv. poxieri ujredebi mrgvali an ovaluri for-
mis ujredebia, zoma sxvadasxvagvaria, aqvT mokle da
ganieri an ramdenadme wagrZeleburi morCebi. poxier
ujredebs aqvT ameboiduri moZraobis unari, amitomac
maTi zoma da forma cvalebadia. birTvi didi ar aris.
igi momrgvalo an ovaluria, mWidrod ganlagebuli
qromatiniT. gvxvdeba orbirTviani ujredebic. poxieri

ujredebis granulebi Seicavs heparins, А da C tipis
qondrioTingogirdmJavas, hialuronis mJavas, histamins,
zogierT cxovelSi – serotoninsac. poxieri ujredebis
organelebi (mitoqondriebi, firfitovani kompleqsi, en-
doplazmuri bade) sustadaa ganviTarebuli. citoplaz-
maSi vlindeba fermentebi: lipaza, mJava da tute fos-
fataza, histidindekarboqsilaza, peroqsidaza, citoq-
romoqsidaza, adenozintrifosfataza da sxva. agreTve
mukopolisaqaridebi da polisaqaridebis kompleqsebi
lipoiduri nivTierebebiTa da cialis mJavaTi.

poxieri ujredebis raodenoba icvleba organizmis
fiziologiuri mdgomareobis Sesabamisad: matulobs
saSvilosnosa da sarZeve jirkvlebSi orsulobis peri-
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odSi, xolo kuWSi, nawlavebsa da RviZlSi – saWmlis
monelebis procesSi.

poxieri ujredebis mTavri funqcia antianTebiTi
qimiuri mediatorebis sinTezi da dagrovebaa. zogi mec-
nieris azriT, isini histaminis, serotoninis, heparinis
tipis maRalaqtiuri nivTierebebis gamomyofi ujrede
bia. zogi avtori ki, piriqiT, amtkicebs am ujredebis
mier nivTierebaTa STanTqmisa da maTi inaqtivaciis
unars. poxieri ujredebi monawileobs SemaerTebeli
qsovilis ZiriTadi nivTierebis warmoqmnaSi da aregu-
lirebs ujredSorisi nivTierebis Sedgenilobas. Sema-
erTebeli qsovilis poxieri ujredebis citoplzmaSi
aris proteoglikani �h�e�p�a�r�i �n�i (antikoagulanti), rome-
lic uzrunvelyofs sisxlis Sededebis Tavidan acile-
bas. lorwovani garsis poxieri ujredebis granulebi
ki heparinis nacvlad Seicavs qondrioTingogirdmJavas.
poxieri ujredebis funqciad miaCniaT agreTve lipide-
bisa da arteriebis kedlebSi sxva nivTierebaTa dagro-
vebis unari.

poxieri ujredebi Zvlis wiTeli tvinis Rerovani
sisxlmbadi ujredebisagan warmoiqmneba.

poxieri ujredebis zedapirze aris specialuri re-

ceptorebi imunoglobulin E–saTvis. isini ZiriTadad
sisxlisa da qsovilovani bazofilebis zedapirs ukav-
Sirdeba, sisxlis plazmaSi Tavisufali saxiT ki mcire
raodenobiTaa. poxier ujredebSi dagrovili nivTiere-
bebis gamoyofa alergias iwvevs. filtvebis poxieri
ujredebidan Warbi raodenobiT gamoyofili leikotre-
inebi iwvevs bronqospazms (asTmas).

cximovani ujredebi (adipocitebi). neitraluri cxi-
mis wveTebi SemaerTebeli qsovilis sxvadasxva ujred-
Si gvxvdeba. magram cximovani ujredebi ewodeba mxo-
lod im ujredebs, romelTac samarago cximis dagrove-
bis unari aqvT. cximovani ujredebi faSar boWkovan
uformo SemaerTebel qsovilSi jgufad gvxvdeba, iSvia-
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Tad _ TiTo-TiTod da, rogorc wesi, ganlagebuli ari-
an sisxlZarRvebTan axlos. isini aZeveben sxva ujre-
debs, Tavad grovdebian didi raodenobiT da qmnian
cximovan qsovils. isini sferoseburi formisaa. Cveu-
lebriv, cximovani ujredi Seicavs neitraluri cximis
erT did wveTs, romelsac ukavia ujredis mTeli cen-
traluri nawili da garSemovlebulia Txeli citop-
lazmuri arSiiT, romlis gasqelebul nawilSi gvxvde-
ba birTvi. gvxvdeba ujredebi 2-5 da meti cximis wveTi-
Tac. cximis ZiriTadi masa Sedgeba trigliceridebis
naerTebisagan. mcire raodenobiT sxva lipidebic
gvxvdeba: qolesterini, fosfolipidebi, Tavisufali
cximovani mJavebi da sxva. Ggvxvdeba fermentebic, tute
fosfatazebic da sxva.

cximovani ujredebis raodenoba mniSvnelovnad cva-
lebadobs. zrdasruli adamianis SemaerTebel qsovilSi
axali cximovani ujredebi SeiZleba warmoiqmnas gaZli-
erebuli kvebis dros. Tu organizmi sakmarisi raodeno-
biT ar iRebs sakveb nivTierebebs, cximovanma ujredebma
SeiZleba dakargos cximi. maSin matulobs mitoqondrie-
bis raodenoba. cximovani ujredebi, rogorc wesi, war-
moiqmneba adventiciuri ujredebisagan, romlebic sis-
xlis kapilarebs sdevs Tan. arc fibroblastebidan ma-
Ti warmoqmnaa gamoricxuli. cximovani ujredebi kanSi
qmnis Sres, romelsac aqvs Termoregulaciis, aseve me-
qanikuri dazianebisagan dacvis funqcia. cximovani uj-
redebi gamoiyeneba SimSilobis drosac. cxovelebi,
romlebic zamTris Zils eZlevian, swored am gziT dag-
rovili cximiT ikvebebian.

pigmenturi ujredebi. pigmenturi ujredebi gvxvde-
ba mxolod kanis im areSi, romelic axlosaa anusTan,
agreTve saTesle parkSi, ZuZus dvrilebSi. bevria Tva-
lis sisxlZarRvovan da ferad garsSi. isini mokle,
aramudmivi formis, morCebiani, wagrZelebuli ujrede-
bia. citoplazma Seicavs pigment melaninis wvril mar-
cvlebs. zogierTi mkvlevaris azriT, dermis zeda Sre-
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ebSi ganlagebul pigmentur ujredebs epiTeliumidan
pigmentis warmtacebeli fagocitebis Tvisebebi aqvs.
aseT ujredebs dermuli qromatoforebi ewodeba, mag-
ram aris pigmenturi ujredebi, romlebic TviTon gamo-
imuSaveben pigments. Eesenia melanoblastebi an mela-
nocitebi.

endoTeluri ujredebi. mkvlevarTa umetesoba endo-
Telur ujredebs ganixilavs, rogorc mezenqimis war-
monaqmnebs, Tumca isini epiTeliums emsgavseba.

endoTeliumi ujredTa ganuwyveteli Srea, rome-
lic sisxlZarRvebisa da limfuri ZarRvebis SigniTa
amonafenia. isini sxvadasxva formisa da zomis ujrede-
bia, metwilad – brtyeli, sisxlZarRvebis gaswvriv gan-
lagebuli, 1, 2, iSviaTad 3-birTviani. ganlagebuli ari-
an bazalur membranaze. citoplazma Seicavs yvela or-
ganoids, Tumca isini sustadaa ganviTarebuli, gvxvdeba
pinocitozuri buStukebi da vakuolebi. zogierT maT-
ganSi gamovlinebulia filamentebi, romlebic epiTeli-
umis tonofibrilebis msgavsia. endoTeluri ujredebis
SeerTebisa da maTi macementebeli nivTierebis arsebo-
bis sakiTxi arasakmarisadaa Seswavlili. gvxvdeba kra-
mitiseburad daSreveba, saketis tipiT SekavSireba da
desmosomebi.

endoTeliumi mdebareobs ujredTa apikaluri nawi-
lis garSemomvlebi sisxlZarRvis or garemosa da baza-
luri membranis qveS moTavsebuli SemaerTebeli qsovi-
lis sazRvarze da diferencirebulia polarulad.
firfitovani kompleqsi, Cveulebriv, moTavsebulia bir-
Tvis zemoT ujredis im nawilSi, romelic sisxlZar-
Rvis sanaTuriskenaa mimarTuli. es mas morfologiu-
rad epiTeliums amsgavsebs. amitomac, endoTeliums
Tvlian sisxlZarRvebis funqcionirebis pirobebTan
adaptirebuli SemaerTebeli qsovilis gansakuTrebul
saxed. zogierTi mkvlevari miiCnevs, rom endoTeliumi
qsovilis damoukidebeli saxea epiTeliumsa da Semaer-
Tebel qsovils Soris.
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endoTeluri ujredebi kargad regenerirebs.
leikocitebi. SemarTebel qsovilSi xSirad gvxvde-

ba leikocitebi. isini aq kapilarebisa da venulebis
kedlis gavliT xvdeba. procesi aqtiurdeba anTebiTi
procesis dros.

�m�k�v�r�i�v�i �b�o�W�k�o�v�a�n�i �S�e�m�a�e�r�T�e�b�e�l�i �q�s�o�v�i�l�i
mkvrivi boWkovani SemaerTebeli qsovili didi rao-

denobiT Seicavs kolagenur boWkoebs. mkvriv boWkovan
SemaerTebel qsovilSi mniSvnelovnad dabalia ZiriTa-
di nivTierebebis Semcveloba. mcire raodenobiTaa mas-
Si ujredebic. Mmkvrivi SemaerTebeli qsovili nakle-
bad drekadia, magram meti simtkiciT gamoirCeva, vidre
faSari boWkovani SemaerTebeli qsovili. boWkovani
struqturebis ganlagebis mixedviT mkvrivi boWkovani
SemaerTebeli qsovili iyofa mkvriv uformo da mkvriv
formian SemaerTebel qsovilad.

mkvrivi uformo boWkovani SemaerTebeli qsovili
Sedgeba SedarebiT didi raodenobiT mWidrod ganlage-
buli SemaerTebelqsovilovani boWkoebisa (kolagenur
boWkoTa konebs Soris gvxvdeba elastikuri boWkoebic)
da boWkoebs Soris umniSvnelo raodenobiT ujreduli
elementebisagan _ ZiriTadad fibroblastebisagan da,
aseve, mcire raodenobiT makrofagebisagan. mkvrivi
uformo SemaerTebeli qsovilis magaliTia kanis der-
mis badebrivi Sre (sur. 40), igi gvxvdeba agreTve elen-
Tis, limfuri kvanZebisa da RviZlis kafsulebSi. garda
amisa, igi qmnis saTeslis TeTr garss, Tavis tvinis ma-
gar garss da didi nervebis SaliTebs. faSar da mkvriv
uformo SemaerTebel qsovils Soris mkveTri sazRvris
gavleba ar SeiZleba, radganac TandaTanobiT icvleba
Tanafardoba ujredebsa da ujredSoris nivTierebas
Soris. icvleba SemaerTebelqsovilovani boWkoebis
sisqec.
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sur. 40. mkvrivi gauformebeli SemaerTebeli qsovili adamianis
TiTis kanis badisebri Sridan. 1 -kolagenuri boWkoebis konis

sigrZivi ganakveTi; 2-kolagenuri boWkoebis konis ganivi
ganakveTi; 3-fibrocitebis birTvebi; 4 –faSari SemaerTebeli

qsovili sisxlZarRvebiT.

mkvriv formian boWkovan SemaerTebel qsovils axa-

siaTebs misi Semadgeneli nawilebis, pirvel rigSi,

boWkoebis konebis garkveuli wesiT ganlageba. calke-

ul SemTxvevaSi boWkoebis ganlageba Seesabameba im me-

qanikur pirobebs, romlebSic mocemuli organo fun-

qcionirebs. formiani SemaerTebeli qsovili gvxvdeba

iogebsa da myesebSi, fibrozul membranebsa da firfi-

tovan SemaerTebel qsovilSi (sur. 41).

I
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sur. 41. mkvrivi gaformebuli boWkovani
SemaerTebeli qsovili.

I- ganivi ganakveTi: 1-kolagenuri boWkoebis kona; 2- fibrocitebi
(myesis frTiseburi ujredebi I rigis konebs Soris); 3-faSari

SemaerTebelqsovilovani Canafeni sisxlZarRvebiT (endotenoniu-
mi), romlebic erTmaneTisagan gamoyofs II rigis konebs; 4-gareTa
SemaerTebelqsovilovani garsi (peritoneniumi) sisxlZarRvebiT,

romelic SemosazRvravs III rigis konebs.
II – sigrZivi ganakveTi: 1-kolagenuri boWkoebis kona;

2- fibrocitebi (myesis ujredebi); 3-faSari SemaerTebelqsovilo-
vani Canafeni (endotenoniumi), romelic Seicavs sisxlZarRvebs

II rigis konebs Soris.

myesi wagrZelebuli formis struqturaa. igi kun-

Tebs akavSirebs ZvalTan. Sedgeba kolagenuri boWkoe-

bis msxvili, mWidrod ganlagebuli konebisagan. am boW-

koebs Soris Txeli elastikuri bade da mcire sivrcee-
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bia, romlebic amovsebulia ZiriTadi nivTierebiT. uj-

redebidan myesebSi mxolod fibrocitebia, romlebic

ganlagebulia paralelur rigebad, paralelurad mde-

bare boWkoTa konebs Soris sivrceebSi. zedapiridan

fibrocitebi sworkuTxa, samkuTxa an trapeciis formi-

saa, profilSi – Cxiriseburi. fibrocitebis Txeli

firfitovani morCebi Sedis boWkoTa konebs Soris siv-

rceebSi da mWidrod exeba maT. myesebis konaTa fibro-

citebs xSirad myesis ujredebs uwodeben.

amrigad, myesSi kolagenuri boWkoebis TiToeuli

kona gamoyofilia mezobeli konisagan fibrocitebis _

myesis ujredebis SriT. aseT boWkoebs pirveli rigis
konebi ewodeba. pirveli rigis konaTa jgufebi, romel-

Tac gars akravs faSari boWkovani uformo SemaerTebe-

li qsovilis Txeli Canafenebi, meore rigis myesovani

konebia. faSari boWkovani SemaerTebeli qsovilis Cana-

fenebs, romlebic yofen meore rigis konebs, endoteno-
niumi ewodeba. Meore rigis konebi mesame rigis konebs

qmnian, romlebic gamoyofilia faSari SemaerTebeli

qsovilis ufro msxvili CanafenebiT. Mmesame rigis kona

TviT myesia. msxvil myesebSi SeiZleba iyos meoTxe ri-

gis konebic. mkvriv SemaerTebelqsovilovan garss, ro-

melic myess garedan faravs, peritenoniumi ewodeba. pe-

ritenoniumsa da endotenoniumSi gadis sisxlZarRvebi,

romlebic kvebaven myesebs, nervebsa da nervul dabo-

loebebs, romlebic centralur nervul sistemaSi gzav-

nian signalebs myesis qsovilis daWimulobis Sesaxeb.

mkvriv formian SemaerTebel qsovils agebulebiT mie-

kuTvneba agreTve qedis iogi, romlis konebi mxolod

elastikuri boWkoebisganaa warmoqmnili.

fibrozul membranebs miekuTvneba fasciebi, apnev-

rozebi, diafragmis myesovani centrebi, zogierTi or-

ganos kafsulebi, xrtilsazrdela, Zvlisazrdela, tvi-
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nis magari garsi, sklera, saTeslisa da sakvercxis

TeTri garsi da sxva. kolagenuri boWkoebi da fibrob-

lastebi maTSi (isini xan ufro sqeli, xan ki ufro

Txeli mkvrivi gauWimvadi membranebia) garkveuli rigiT

ramdenime Sredaa ganlagebuli erTmaneTze. fibrozul

membranaSi aris elastikuri bade, romelsac elastiku-

ri boWkoebi qmnis.

firfitovani SemaerTebeli qsovili gvxvdeba mcire

organoebis garsebSi (nervi, kafsuliani nervuli dabo-

loebani da sxva). isini Sedgeba erTmaneTTan koncen-

trulad mWidrod ganlagebuli SemaerTebelqsovilova-

ni firfitebisagan. firfitebis ZiriTad nivTierebaSi

gadis kolagenuri boWkoebi, zogSi _ elastikur boWko-

Ta Txeli bade. firfitebis zedapirze ganlagebulia

fibrocitebi, gvxvdeba agreTve fibroblastebi da

mkvidri makrofagebi.

elastikuri SemaerTebeli qsovili. zogierTi iogi,

magaliTad, qedis iogi, namdvili mbgeravi iogebi, xer-

xemlis yviTeli iogi da sxva, Sedgeba elastikur boW-

koTa paralelurad ganlagebuli konebisagan (sur. 42).

masSi elastikuri boWkoebi xSirad itoteba, erTmaneTs

Sordeba maxvili kuTxiT da gaWimul bades qmnis. elas-

tikur boWkoebs Soris sivrceSi ganlagebulia kolage-

nuri boWkoebi da fibroblastebi. elastikuri boWkoe-

bi qsovils elastikurobas aniWebs. Eam boWkoebis gamo

elastikur qsovils yviTeli feri aqvs. elastikuri

qsovili qmnis membranebs Rru organoebis kedlebSi –

zogierT msxvil arteriaSi, gulis garkveul nawileb-

Si, traqeasa da bronqebSi.
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sur. 42. elastikuri SemaerTebeli qsovili (qedis
iogis sigrZivi ganakveTi). 1-elastikur boWkoTa kona
sigrZiv ganakveTze; 2-endotenoniumi; 3-cximovani
qsovili; 4 sisxlZarRvi.

�s�p�e�c�i�a�l�u�r �T�v�i�s�e�b�i�a�n�i �S�e�m�a�e�r�T�e�b�e�l�i �q�s�o�v�i�l�i
retikuluri qsovili. Sedgeba retikuluri ujrede-

bisa (retikulocitebi) da retikuluri boWkoebisagan

(sur. 43). erTmaneTTan morCebiT dakavSirebuli retiku-

locitebi qmnis badisebur safuZvels. retikulociteb-

Tan mWidrodaa dakavSirebuli yvela mimarTulebiT

ganviTarebuli retikulur boWkoTa bade, rac qsovils

Rrublisebur Sesaxedaobas aZlevs. ujredSoris siv-

rceebSi Tavisuflad SeuZlia moZraoba siTxesa da uj-

redebs. retikulur qsovilSi didi raodenobiTaa mono-

nukleuri fagocituri sistemis ujredebi. retikuluri

qsovili sisxlmbadi organoebis – Zvlis tvinis, lim-

furi kvanZebisa da elenTis safuZvels qmnis, gvxvdeba

nawlavis lorwovan garsSi, Tirkmlebsa da sxva orga-

noebSi.
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sur. 43. retikuluri qsovili (limfuri kvanZi).
1-retikulocitebi; 2-sisxlis ujredebi retikuluri
qsovilis kvanZebSi.

arCeven ori tipis retikulur ujredebs: mcired
diferencirebulsa da metad diferencirebuls. mcired

diferencirebuli retikuluri ujredebis citoplazma

odnav bazofiluria, ar Seicavs CanarTebs, birTvTan

axlos aris centrosoma, firfitovani kompleqsi, mito-

qondriebi. birTvi ovaluria, Ria wiTeli, wvrili qro-

matinis beltebiTa da birTvakebiT. maT ar aqvT fago-

citozisa da koloiduri saRebavebis nawilakebis dag-

rovebis unari. magram aqvT unari, gaRizianebisas (paTo-

logiuri an eqsperimentuli xasiaTis) gardaiqmnan da

dasabami miscen sxvadasxva ujredovan elements, maga-

liTad, sisxlmbad ujredebs, Tavisufal makrofagebs,

fibroblastebs da sxva.

metad diferencirebuli retikuluri ujredebi

mcired diferencirebulisagan warmoiqmneba, maTi bir-

Tvi ufro muqad iRebeba, citoplazma gajirjvebulia,

aqvT fagocitozis da citoplazmaSi koloiduri saRe-

bavebis dagrovebis unari. morCebiT sxva ujredebTan
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arian dakavSirebuli. sxvadasxvagvari gaRizianebisas es

retikuluri ujredebi mrgvaldeba, Tavisufldeba kav-

Sirebisagan da Tavisufal makrofagebad gardaiqmnebian.

cximovani qsovili. cximovan ujredTa (adipocite-

bis) dagroveba SemaerTebeli qsovilis zogierT ubanSi

imdenad didia, rom am dros qsovils cximovans uwode-

ben (sur. 44). misi raodenoba cvalebadia organizmis

kvebasTan dakavSirebiT.

sur. 44. cximovani qsovili

cximovani ujredebi faSar boWkovan SemaerTebel

qsovilSi TiTqmis yvelganaa, magram gansakuTrebiT di-

di raodenobiT igi organizmis sxvadasxva ubanSi (kan-

qveS, organoTa kafsulebSi, organoTaSoris sivrceeb-

Si) gvxvdeba, sadac cximovan qsovils qmnis.

cximovani qsovili organizmSi energiis uzarmazari

da efeqturi wyaroa. igi mudmivadaa CarTuli metabo-

litur procesebSi da regulirdeba rogorc nervuli,

ise humoruli gziT. cximovani qsovili dabali siTbo-

gamtarobiT xasiaTdeba. amitomac igi monawileobs or-

ganizmis TermoregulaciaSi. kanqveSa cximovani qsovi-

li monawileobs organizmis formis warmoqmnaSi, xeli-
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sa da fexisgulebSi ki igi amortizatoris funqcias

asrulebs.

arCeven ori saxis cximovan qsovils – TeTrsa da
ruxs. TeTri umTavresad aqvT zrdasrul adamiansa da

cxovelebs, ruxi ki – axalSobilebs, mRrRnelebs da im

cxovelebs, romelTac xangrZlivad sZinavT.

TeTri cximovani qsovili adamians aqvs kanqveS, gan-

sakuTrebiT muclis qveda nawilSi, dundulebsa da Te-

Zoebze, sadac igi qmnis kanqveSa cximovan Sres badeqon-

Si, jorjalsa da retroperitoneul nawilSi.

cximovani qsovili met-naklebad mkveTrad iyofa

faSari boWkovani SemaerTebeli qsovilis CanafenebiT

sxvadasxva zomisa da formis wilakebad. wilakebs Sig-

niT cximovani ujredebi axlosaa erTmaneTTan. maT So-

ris sivrceebSi ganlagebulia Caweuli fibroblastebi,

limfoiduri elementebi, poxieri ujredebi. cximovan

ujredebs Soris yvela mimarTulebiT ganlagebuli Se-

maerTebelqsovilovani boWkoebia. cximis daSlis dros

didi raodenobiT Tavisufldeba wyali da gamoiyofa

energia. igi asrulebs wylisa da makroergul naerTTa

depos rols.

TeTr cximovan qsovilSi nervuli daboloebebi

mxolod sisxlZarRvebis kedlebSia ganlagebuli, adi-

pocitebis uSualo inervacia ki ar xdeba.

cximovani qsovilis metabolizmze gavlenas axdens

zrdis hormoni glukokortikosteroidebi, prolaqtini,

insulini da Tireoiduli hormoni.

SimSilis dros kanqveSa cximovani qsovilis, bade-

qonisa da jorjlis cximovani qsovilis, Tirkmlebis

garSemo arsebuli cximovani qsovilis ujredebi swra-

fad kargavs cximis marags. Tumca, Tvalis orbitis are-

Si, xelisgulebsa da quslis kanqveS xangrZlivi SimSi-

lis drosac ki mxolod mcire raodenobiT iSleba li-
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pidebi. aq cximovani qsovili upiratesad meqanikur fun-

qcias asrulebs da ara _ nivTierebaTa cvlisa.

ruxi cximovani qsovili adamianSi axalSobilebs

da zogierT cxovels ki _ yelze, beWTan, mkerdis ukan,

xerxemlis gaswvriv, kanqveS da kunTebs Soris aqvT. am

qsovils didi mniSvneloba aqvs axalSobilTa Termore-

gulaciaSi. asakis matebasTan erTad ruxi cximovani

qsovilis raodenoba TandaTan mcirdeba da sabolood

qreba. cximovan ujredebs rux fers aZlevs rkinis Sem-

cveli pigmenti – citoqromi, romelic mitoqondriebis

mniSvnelovani nawilia. ruxi cximovani qsovilis ujre-

debis JangviTi unari 20-jer aRemateba TeTri cximovani

ujredebis JangviT unars da TiTqmis 2-jer metia gu-

lis kunTze. SimSilis dros ruxi cximovani qsovili

mniSvnelovnad naklebad icvleba, vidre TeTri, xolo

organizmis gacivebis SemTxvevaSi, piriqiT, ufro metad

ruxi cximovani qsovili reagirebs.

rux cximovan qsovils gars akravs sisxlis kapila-

rebis xSiri qseli. nervuli boWkoebi ki uSualod cxi-

movan ujredebze bolovdeba.

lorwovani anu labisebri SemaerTebeli qsovili

mxolod Canasaxs aqvs, kerZod, aseTia Canasaxis Wipla-

ris vartonis rTvili (laba). Uujredebi ZiriTadad

fibroblastebis tipisaa. mcire raodenobiT gvxvdeba

makrofagebi da limfoiduri elementebi. am qsovilis

axali ujredSorisi nivTiereba Jelesebri da homogenu-

ria. Canasaxis ganviTarebis ufro mogvianebiT stadieb-

ze labisebur nivTierebaSi warmoiqmneba faSarad gan-

lagebuli kolagenuri fibrilebi, romelTa raodenoba

matulobs Canasaxis ganviTarebis paralelurad.

pigmenturi qsovili ewodeba iseT qsovils, romel-

Sic didi raodenobiTaa pigmenturi ujredebi – melano-
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citebi. mas miekuTvneba SemaerTebelqsovilovani da ka-

nis sxva nawilebi dvrilis areSi, saTesle parkSi, anu-

sis midamoSi, Tvalis sisxlZarRvovan da ferad garseb-

Si (sur. 45).

sur. 45. pigmenturi qsovili

�S�e�m�a�e�r�T�e�b�e�l�i �q�s�o�v�i�l�i�s �u�j �r�e�d�S�o�r�i �s�i �n�i�v�T�i�e�r�e�b�a
warmoiSoba (rogorc CanasaxSi, aseve zrdasrul orga-

nizmSi), erTi mxriv, SemaerTebelqsovilovani ujrede-

bis sekreciis meSveobiT, meore mxriv, ki _ SemaerTe-

belqsovilovan sivrceebSi gadasuli sisxlis plazmis

xarjze.

SemaerTebel qsovils, sisxlsa da limfur Zar-

Rvebs Soris mWidro kavSiria. sisxlZarRvebi da lim-

furi ZarRvebi yvelgan, nervuli sistemis garda, Sema-

erTebel qsovilSia gaxveuli. Sesabamisad, nivTiereba-

Ta mimosvla SemaerTebeli qsovilis gavliT xorciel-

deba.

SemaerTebeli qsovilis metabolizmze gavlenas ax-

dens hormonebi. magaliTad, Tirkmelzeda jirkvlis

qerqovan nivTierebaSi warmoqmnili hidrokortizoni

fibroblastebSi aferxebs boWkoebis warmoqmnas. adeno-
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citebi. mas miekuTvneba SemaerTebelqsovilovani da ka-

nis sxva nawilebi dvrilis areSi, saTesle parkSi, anu-

sis midamoSi, Tvalis sisxlZarRvovan da ferad garseb-

Si (sur. 45).

sur. 45. pigmenturi qsovili

�S�e�m�a�e�r�T�e�b�e�l�i �q�s�o�v�i�l�i�s �u�j �r�e�d�S�o�r�i �s�i �n�i�v�T�i�e�r�e�b�a
warmoiSoba (rogorc CanasaxSi, aseve zrdasrul orga-

nizmSi), erTi mxriv, SemaerTebelqsovilovani ujrede-

bis sekreciis meSveobiT, meore mxriv, ki _ SemaerTe-

belqsovilovan sivrceebSi gadasuli sisxlis plazmis

xarjze.

SemaerTebel qsovils, sisxlsa da limfur Zar-

Rvebs Soris mWidro kavSiria. sisxlZarRvebi da lim-

furi ZarRvebi yvelgan, nervuli sistemis garda, Sema-

erTebel qsovilSia gaxveuli. Sesabamisad, nivTiereba-

Ta mimosvla SemaerTebeli qsovilis gavliT xorciel-

deba.

SemaerTebeli qsovilis metabolizmze gavlenas ax-

dens hormonebi. magaliTad, Tirkmelzeda jirkvlis

qerqovan nivTierebaSi warmoqmnili hidrokortizoni

fibroblastebSi aferxebs boWkoebis warmoqmnas. adeno-
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hipofizSi gamomuSavebuli adrenokortikotropuli

hormoni astimulirebs kortizonis gamoyofas. igi

Trgunavs anTebiT process. vitamin C-s nakleboba iw-

vevs SemaerTebeli qsovilis degenerecias. Aes vitamini

fibroblastebSi normaluri kolagenis sinTezs uzrun-

velyofs. C vitaminis nakleboba ganapirobebs defeqtu-

ri kolagenis sinTezs, rac SemaerTebeli qsovilis

destruqcias iwvevs. es procesi gansakuTrebiT im ub-

nebSia gamoxatuli, sadac kolagenis ganaxleba bevrad

ufro swrafad mimdinareobs. aseTi ubania, magaliTad,

periodontuli iogi, romelic kbils amagrebs kbilbu-

deSi.

�m�a�k�r�o�f�a�g�u�r�i �(�r�e�t�i �k�u�l�u�r  � �e�n�d�o�T�e�l�u �r�i�) �s�i�s�t�e�m�a
�m�a�k�r�o�f�a�g�u�r �(�r�e�t�i �k�u�l�u�r  ��e�n�d�o�T�e�l�u�r�) �s�i�s�t�e�m�a�suwo-

deben yvela ujredis erTobliobas, romelTac unari

aqvT, organizmis Txieri garemodan waritacon koloid-

Ta da Sewonil nivTierebaTa nawilakebi da citoplaz-

maSi daagrovon damaxasiaTebeli marcvlebis saxiT. es

ujredebi axdenen ucxo nawilakebis, daRupuli ujre-

debis, araujredovani struqturebisa da baqteriebis

fagocitozs da mniSvnelovan rols asruleben orga-

nizmisaTvis mavne nawilakebis likvidaciaSi, romlebic

organizmSi garedan SeiWreba an adgilobrivad warmoiq-

mneba. maT miekuTvneba faSari uformo boWkovani Semaer-

Tebeli qsovilis makrofagebi, sisxlmbadi organoebis

fagocituri unaris mqone retikuluri ujredebi, RviZ-

lis sinusoiduri, sisxlZarRvebis, varskvlaviseburi

ujredebi, romlebiTac amofenilia sisxlmbadi organo-

ebis sinusebi (e.w. napira ujredebi), hipofizisa da Tir-

kmelzeda jirkvlebis kapilarebis ujredebi, filtvis

`mtvris~ ujredebi. meCnikovi pirveli mivida im das-

kvnamde, rom es sxvadasxvagvari ujredebi erTian sis-

temad unda gaerTiandes. man am ujredTa sistemas mak-
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rofaguli uwoda, mogvianebiT germanelma paTologma

aSofma Semoitana termini ~retikulur - endoTeluri

sistema~. rogorc aRvniSneT, isini mniSvnelovan rols

asrulebs imunitetis warmoqmnaSi.

sisxlsa da SemaerTebeli qsovilis ujredebs So-

ris mWidro urTierTdamokidebuleba normalur piro-

bebSi mkveTrad ar vlindeba. zogierT paTologiur da

eqsperimentul pirobebSi, magaliTad, anTebis dros,

qsovilTa kulturaSi organizmis gareSe eqstramedu-

luri mielopoezis dros, romlis drosac Zlierdeba

ujredTa daSlisa da axlis warmoqmnis procesebi, aR-

niSnul ujredovan elementebs Soris urTierTdamoki-

debuleba ufro mkveTria.

eqstrameduluri mielopoezi. zogierTi paTologi-

uri procesisa da eqsperimentuli pirobebis SemTxveva-

Si mieloiduri elementebi iwyebs Zvlis tvinis gareT

ganviTarebas, am process eqstrameduluri mielopoezi,
eqtopiuri mielopoezi an mieloiduri metaplazia ewo-

deba. eqstrameduluri mielopoezis dros SemaerTebel

qsovilSi mielocitebi da eriTroblastebi SeiZleba

warmoiqmnas pirdapir adventiciuri an retikuluri uj-

redebidan, an kidev, hemocitoblastis stadiis gavliT.

sisxlsa da SemaerTebel qsovils Soris mudmivad

mimdinareobs ujredovan elementTa cvla. sisxlmbad

organoebSi, maT SemaerTebel qsovilSi mcired dife-

rencirebuli elementebia, romlebsac SeuZliaT dasaba-

mi miscen SemaerTebel qsovilsa da sisxlis sxvadasxva

ujredovan formas.

xrtilovani qsovili
(Textus carti lagineus)
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xrtilovani qsovili SemaerTebeli qsovilis saxes-

xvaobaa, Sedgeba xrtilovani ujredebisa da didi rao-

denobiT ujredSorisi nivTierebisagan. fizikur-qimiu-

ri TvisebebiT xrtilovani qsovili gelia, romelic

Seicavs daaxloebiT 70_80% wyals, 10-15% organul niv-

Tierebebsa da 4_7 % mineralur marilebs.Oorganuli

nivTierebebi warmodgenilia cilebiT, mukopolisaqari-

debiTa da lipidebiT. cilebs Soris iRebeba arCeven

fibrilur cilebs (kolagens, elastins) da arafibri-

lur cilebs, romlebic dakavSirebulni arian qondro-

iTinsulfatis, keratosulfatisa da sialis mJavas ti-

pis mukopolisaqaridebTan. yvelaze met qondromukop-

roteins anu qondromukoids ZiriTadi nivTiereba Sei-

cavs. masTanaa dakavSirebuli xrtilovani qsovilis

webovneba, simkvrive, turgori.

�x�r�t�i �l�o �v�a�n�i �q�s�o�v�i�l�i�s �u�j �r�e�d�u�l�i �e�l�e�m�e�n�t�e�b�i
�q�o�n�d�r�o�c�i�t�e�b�i ZiriTadi ujreduli elementebia.

isini ovaluri an momrgvalo formisaa, zedapirze aqvT

mikroxaoebi, ganlagebulni arian ujredSorisi nivTie-

rebis gansakuTrebul RruebSi TiTo-TiTod an jgufe-

bad. Seicaven did momrgvalo birTvs, romelSic erTi

an ori birTvakia. Ggvxvdeba orbirTviani ujredebic.

citoplazma odnav bazofiluria, Seicavs yvela orga-

noids. xrtilovani ujredebi Seicavs glikogens, lipi-

debs, fermentebs, tute fosfatazas, lipazas, oqsida-

zas. daqveiTebuli funqciis mqone xandazmul xrtilSi

SeimCneva regresiuli cvlilebebi mitoqondriebsa da

firfitovan kompleqsSi.

�q�o�n�d�r�o�b�l�a�s�t�e�b�i axalgazrda, gabrtyelebuli uj-

reduli formebia, romlebic xrtilis periferiazea

ganlagebuli. isini mdidaria rnm_aTi, amitomac citop-

lazma bazofilurad iRebeba. am ujredebis saSualebiT
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xdeba xrtilis periferiuli (apoziciuri) zrda. xrti-

lis ganviTarebis procesSi isini qondrocitebad gar-

daiqmnebian.

�u�j �r�e�d�S�o�r�i �s�i �n�i�v�T�i�e�r�e�b�aSedgeba qondrinis (kola-

genuri) boWkoebisa da ZiriTadi nivTierebisagan. qon-

drinis boWkoebi qimiuri SedgenilobiT sakuTriv Sema-

erTebeli qsovilis kolagenuri boWkoebis identuria.

maTi gamovlena SesaZloa Txel anaTlebSi polariza-

ciuli mikroskopis saSualebiT, trifsiniT, baritini

wyliT xrtilis damuSavebis an vercxliT impregnaciis

dros. ujredul RrusTan mimdebare da misi kedlis

warmomqnel Sres xSirad xrtilovani ujredis kafsu-

lasac uwodeben.

xrtilovani qsovili ZiriTadad meqanikur funqcias

asrulebs. arCeven sami saxis xrtilovan qsovils anu

xrtils: hialinurs, elastikurs da kolagenurboWko-
vans. TiToeuli maTgani Seicavs ori saxis xrtilovan

elements: xrtilovan ujredebs anu qondrocitebs da

qondroblastebs.

�h�i�a�l�i �n�u�r�i �x�r�t�i �l�o �v�a�n�i qsovili ZiriTadi xrtilo-

vani qsovilia adamiansa da ZuZumwovrebSi (sur. 46). em-

brionis umetesi nawili droebiT Sedgeba hialinuri

xrtilisgan. zrdasrul organizmSi ki igi mraval or-

ganoSia: neknebis mkerdis ZvalTan SeerTebis adgileb-

Si, Zvlebis sasaxsre zedapirebze, epifizur firfitaSi,

mTlianad sasunTq gzebSi (cxviri, xorxi, traqea, bron-

qebi). hialinuri xrtilovani qsovili naxevrad gamWvir-

valea, mocisfro-TeTri. misi boWkoebi II tipis kola-

gens Seicavs. hialinuri xrtili garedan dafarulia

xrtilsazrdelaTi, igi mdidaria qondroblastebiT.



129

xrtilovani qsovili SemaerTebeli qsovilis saxes-

xvaobaa, Sedgeba xrtilovani ujredebisa da didi rao-

denobiT ujredSorisi nivTierebisagan. fizikur-qimiu-

ri TvisebebiT xrtilovani qsovili gelia, romelic

Seicavs daaxloebiT 70_80% wyals, 10-15% organul niv-

Tierebebsa da 4_7 % mineralur marilebs.Oorganuli

nivTierebebi warmodgenilia cilebiT, mukopolisaqari-

debiTa da lipidebiT. cilebs Soris iRebeba arCeven

fibrilur cilebs (kolagens, elastins) da arafibri-

lur cilebs, romlebic dakavSirebulni arian qondro-

iTinsulfatis, keratosulfatisa da sialis mJavas ti-

pis mukopolisaqaridebTan. yvelaze met qondromukop-

roteins anu qondromukoids ZiriTadi nivTiereba Sei-

cavs. masTanaa dakavSirebuli xrtilovani qsovilis

webovneba, simkvrive, turgori.

�x�r�t�i �l�o �v�a�n�i �q�s�o�v�i�l�i�s �u�j �r�e�d�u�l�i �e�l�e�m�e�n�t�e�b�i
�q�o�n�d�r�o�c�i�t�e�b�i ZiriTadi ujreduli elementebia.

isini ovaluri an momrgvalo formisaa, zedapirze aqvT

mikroxaoebi, ganlagebulni arian ujredSorisi nivTie-

rebis gansakuTrebul RruebSi TiTo-TiTod an jgufe-

bad. Seicaven did momrgvalo birTvs, romelSic erTi

an ori birTvakia. Ggvxvdeba orbirTviani ujredebic.

citoplazma odnav bazofiluria, Seicavs yvela orga-

noids. xrtilovani ujredebi Seicavs glikogens, lipi-

debs, fermentebs, tute fosfatazas, lipazas, oqsida-

zas. daqveiTebuli funqciis mqone xandazmul xrtilSi

SeimCneva regresiuli cvlilebebi mitoqondriebsa da

firfitovan kompleqsSi.

�q�o�n�d�r�o�b�l�a�s�t�e�b�i axalgazrda, gabrtyelebuli uj-

reduli formebia, romlebic xrtilis periferiazea

ganlagebuli. isini mdidaria rnm_aTi, amitomac citop-

lazma bazofilurad iRebeba. am ujredebis saSualebiT

130

xdeba xrtilis periferiuli (apoziciuri) zrda. xrti-

lis ganviTarebis procesSi isini qondrocitebad gar-

daiqmnebian.

�u�j �r�e�d�S�o�r�i �s�i �n�i�v�T�i�e�r�e�b�aSedgeba qondrinis (kola-

genuri) boWkoebisa da ZiriTadi nivTierebisagan. qon-

drinis boWkoebi qimiuri SedgenilobiT sakuTriv Sema-

erTebeli qsovilis kolagenuri boWkoebis identuria.

maTi gamovlena SesaZloa Txel anaTlebSi polariza-

ciuli mikroskopis saSualebiT, trifsiniT, baritini

wyliT xrtilis damuSavebis an vercxliT impregnaciis

dros. ujredul RrusTan mimdebare da misi kedlis

warmomqnel Sres xSirad xrtilovani ujredis kafsu-

lasac uwodeben.

xrtilovani qsovili ZiriTadad meqanikur funqcias

asrulebs. arCeven sami saxis xrtilovan qsovils anu

xrtils: hialinurs, elastikurs da kolagenurboWko-
vans. TiToeuli maTgani Seicavs ori saxis xrtilovan

elements: xrtilovan ujredebs anu qondrocitebs da

qondroblastebs.

�h�i�a�l�i �n�u�r�i �x�r�t�i �l�o �v�a�n�i qsovili ZiriTadi xrtilo-

vani qsovilia adamiansa da ZuZumwovrebSi (sur. 46). em-

brionis umetesi nawili droebiT Sedgeba hialinuri

xrtilisgan. zrdasrul organizmSi ki igi mraval or-

ganoSia: neknebis mkerdis ZvalTan SeerTebis adgileb-

Si, Zvlebis sasaxsre zedapirebze, epifizur firfitaSi,

mTlianad sasunTq gzebSi (cxviri, xorxi, traqea, bron-

qebi). hialinuri xrtilovani qsovili naxevrad gamWvir-

valea, mocisfro-TeTri. misi boWkoebi II tipis kola-

gens Seicavs. hialinuri xrtili garedan dafarulia

xrtilsazrdelaTi, igi mdidaria qondroblastebiT.



131

sur. 46. hialinuri xrtili. 1-xrtilsazrdela; 2-xrtilis zona
axalgazrda xrtilovani ujredebiT; 3-ZiriTadi nivTiereba;
4-diferencirebuli xrtilovani ujredebi; 5-xrtilovani

ujredis kafsula; 6-xrtilovani ujredebis izogenuri jgufebi;
7-ZiriTadi nivTierebis bazofiluri Sre xrtilovani ujredebis

irgvliv.

xrtilsazrdelas qvemoT, xrtilis yvelaze zeda

pirul SreebSi ganlagebulia TiTistariseburi formis

axalgazrda qondrocitebi, romelTa sigrZivi RerZi

xrtilis zedapiris gaswvrivaa mimarTuli. ufro Rrma

SreebSi xrtilis ujredebi ovaluri an momrgvaloa.

xrtilis centralur ubnebSi gvxvdeba ujredTa izoge-

nuri jgufebi (2_4 qondrociti), xrtilovani ujrede-

bis forma damokidebulia agreTve ujredSorisi nivTi-

erebis mdgomareobaze. axalgazrda xrtilebSi, romel-

Ta ujredSorisi nivTiereba mdidaria wyliTa da qon-

dromukoidiT, ujredi momrgvalo formisaa, xandazmul

xrtilebSi ki, romlis ujredSorisi nivTiereba mkvriv-

deba, ujredebi brtyeldeba da diskoseburi xdeba.

xrtilis ujredSorisi nivTierebis SemadgenilobaSi

Sedis qondroiTingogirdis mJava, romelsac xrtilis

ujredebi gamoyofs. igi umetesad sxvadasxva protein-

Tanaa mWidrod dakavSirebuli da warmoqmnis qondromu-
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koids. qondromukoidi didi raodenobiTaa koncentri-

rebuli ujredSoris nivTierebaSi, romelic uSualod

gars ekvris xrtilis kafsulas.

xrtilovani qsovili ar Seicavs sisxlZarRvebs.

sakvebi nivTierebebi da Jangbadi xrtilovani qsovilis

Rrmad mdebare ujredebSi xrtilsazrdelas sisxlZar-

Rvebidan aRwevs. hialinuri xrtilis ujredebSi Ziri-

Tadad anaerobuli glikolizi mimdinareobs.

asakis matebasTan erTad, mcirdeba xrtilovan uj-

redTa ricxvi, glikogenis, lipidebis, qondroiTingo-

girdmJavas koncentracia da Sesabamisad, ujredSoris

nivTierebaSi lagdeba kalciumis marilebi, xdeba gaki-

rovneba. gakirovnebas ganicdis sasulisa da xorxis

xrtilebi. Zveli xrtili myife da mtvrevadi xdeba.

�e�l�a�s�t�i �k�u�r�i �x�r�t�i �l�o �v�a�n�i qsovili gvxvdeba yuris

niJaraSi (sur. 47). misgan agebulia agreTve xorxsarqve-

li, xorxis rqisebri da solisebri xrtilebi. elasti-

kur xrtils Seicavs gare sasmeni savalisa da sasmeni

lulis kedeli. xrtilis firfitis erTi nawili SeiZ-

leba iyos hialinuri, meore ki _ elastikuri.

elastikuri xrtili moyviTalo ferisaa da arc ise

gamWirvalea, rogorc hialinuri. saerTo agebulebiT

elastikuri xrtili hialinuris msgavsia. ujredebic

hialinuris xrtilis ujredebs mogvagonebs _ RruebSia

ganlagebuli TiTo_TiTod an izogenur jgufebs qmnis.

magram citoplazmaSi naklebi cximi da glikogeni

grovdeba. qondroiTinsulfatebic elastikur xrtilSi

naklebia, vidre hialinurSi. gansxvaveba imaSic mdgoma-

reobs, rom elastikuri xrtilis ujredSoris nivTie-

rebaSi kolagenur boWkoebTan (romelic hialinuris

msgavsad, II tipis kolagenisagan Sedgeba) erTad kargad

ganviTarebuli datotvili elastikuri boWkoebia,

romlebic ujredSoris nivTierebaSi yvela mimarTule-
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sur. 46. hialinuri xrtili. 1-xrtilsazrdela; 2-xrtilis zona
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4-diferencirebuli xrtilovani ujredebi; 5-xrtilovani
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biTaa ganlagebuli. isini qmnian bades, romelic imde-

nad mkvrivia, rom niRbavs ZiriTad nivTierebas. aseTi

bade zogjer SesamCnevad xSiria ujredTa garSemo.

xrtilsazrdelasTan mimdebare SreebSi elastikuri

boWkoebi uwyvetliv gadadis xrtilsazrdelas elasti-

kur boWkoebSi. Eelastikur xrtilSi gakirovneba ara-

sodes ar xdeba.

sur. 47. elastikuri xrtili (yuris niJara). 1- xrtilsazrdela;
2-ZiriTadi nivTiereba; 3-elastikur boWkoTa bade; 4-xrtilovani

ujredebi; 5-xrtilovani ujredebis kafsula; 6-xrtilovani
ujredebis birTvi; 7-xrtilovani ujredebis izogenuri jgufebi.

�k�o�l�a �g�e�n�u�r�b�o�W�k�o�v�a�n�i �x�r�t�i �l�o �v�a�n�i qsovili. igi gar-

damaval formas warmoadgens mkvriv SemaerTebel qso-

vilsa da hialinur xrtils Soris (sur. 48). igi gvxvde-

ba xerxemlis malTaSua diskoebSi, boqvenis Zvlebis
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sur. 48. kolagenurboWkovani xrtilovani qsovili.
1-qondrinis (kolagenuri) boWkoebi; 2-xrtilovani

ujredebi qondrinis boWkoebs Soris.

simfizSi, gvxvdeba gulmkerd-laviwisa da qveda ybis

xrtilebSi, agreTve im adgilebSi, sadac boWkovani

qsovili hialinur xrtilSi gadadis myesebis, iogebisa

da sxvaTa saxiT. aq boWkovani xrtilis ujredSorisi

nivTiereba Sedgeba mkvrivi boWkovani SemaerTebeli

qsovilisagan, romelSic paralelurad mimarTuli ko-

lagenuri boWkoebi (I tipis kolagenis Semcveli) Tan-

daTan faSardeba da uerTdeba hialinuri xrtilis uj-

redSoris nivTierebas. ujredSorisi nivTiereba Sei-

cavs Rruebs _ lakunebs, romlebSic xrtilovani ujre-

debia moTavsebuli. ujredebi an TiTo_TiTodaa ganla-

gebuli an izogenur jgufebs qmnian. citoplazma xSi-

rad vakuolizebulia. xrtilovan Rruebs gars akravs

bazofilurad SeRebvis unaris mqone ujredSorisi niv-

Tiereba. boWkovani xrtilis sxvadasxva nawilSi kola-

genur boWkoTa da ujredSorisi nivTierebis Tanafar-

doba sxvadasxvagvaria. Tu davakvirdebiT preparats hi-

alinuri xrtilidan myesis mimarTulebiT, davinaxavT,
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sur. 48. kolagenurboWkovani xrtilovani qsovili.
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alinuri xrtilidan myesis mimarTulebiT, davinaxavT,
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Tu rogor emsgavseba hialinuri xrtili sul ufro da

ufro myess. Bbolo ubnebSi ki xrtili myesisagan mxo-

lod imiT gansxvavdeba, rom ZiriTad nivTierebaSi Ca-

lagebul kolagenur konebs Soris myesis ujredebis

svetebis nacvlad gabrtyelebuli xrtilovani ujre-

debis svetebia, romlebic yovelgvari sazRvris gareSe

gadadis mkvriv SemaerTebel qsovilSi ganlagebul

namdvili myesis ujredebSi.

�x�r�t�i �l�o �v�a�n�i �q�s�o�v�i�l�i�s �h�i�s�t�o�g�e�n�e�z�i�. xrtilovani

qsovili mezenqimidan viTardeba. Canasaxis sxeulis im

adgilebSi, sadac Semdgom mudmivad an droebiT mdeba-

reobs xrtili, mezenqima mkvrivdeba, ujredebi kargavs

morCebs, mravldeba intensiurad, mWidrod ekvris er-

TmaneTs da qmnis garkveul daWimulobas _ turgors. am

ubnebs skeletogenuri nergi anu skeletogenuri qsovi-

li ewodeba. misi Semadgeneli mezenqimuri ujredebi

qondroblastebad diferencirdeba. SemdegSi am ubnis

centrSi ganlagebuli ujredebi diddeba. maT Soris

warmoiqmneba kolagenuri fibrilebiT warmodgenili

ujredSorisi nivTierebis Txeli Canafenebi. es pirve-

ladi xrtilovani qsovilia. ujredSorisi nivTierebis

ganviTareba zrdis am qsovilis daWimulobas, rac mis

sayrden funqcias aZlierebs. SemdgomSi mimdinareobs

xrtilovani qsovilis diferencireba, romlis proces-

Sic xrtilis ujredebi asinTezebs da ujredSoris niv-

TierebebSi gamoyofs ara marto cilas (kolagens,

elastins), aramed mJava mukopolisaqaridebsac (qondri-

oTingogirdmJavas). cila uerTdeba naxSirwylebs (war-

moiqmneba qondromukoidi), rac JRenTavs ZiriTad nivTi-

erebas da kolagenur boWkoebs. xrtilovani ujredebis

citoplazmasTan ujredSorisi nivTierebis Sexebis ad-

gilas warmoiqmneba xrtilovani ujredebis kafsula.

amis Semdeg ujredSorisi nivTiereba zrdas ganagrZobs,
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diddeba misi masa, masSi kvlav mimdinareobs kolagenu-

ri fibriluri struqturebis diferencireba da a. S.

axalgazrda xrtilis xrtilovani ujredebi ramde-

nime xnis ganmavlobaSi inarCunebs mitozuri da amito-

zuri dayofis unars. ori Svileuli ujredi Tavdapir-

velad erT RruSia moTavsebuli, SemdegSi isini gan-

calkevdeba ujredSorisi nivTierebis Txeli CanafeniT.

Ees ujredebi SeiZleba darCes wyvilad an isev gaiyos

da warmoqmnas oTxi ujredisagan Semdgari jgufi. izo-

genuri jgufebis ganviTarebis gamomwvevi procesebi ga-

napirobebs xrtilis zrdas Signidan. xrtilis zrdis

aseT tips intersticiuli zrda anu �i�n�t�u�s�s�u�s�c�e�p�c�i�i�s
gziT zrda ewodeba (laT. intus-SigniT, suscipio-Sekaveba,
miReba), rac SeimCneva Cvili an naadrevi bavSvobis asak-

Si organizmis aqtiuri Camoyalibebis periodSi.

lulisebri Zvlis epifizur firfitaSi xrtilovani

ujredebis proliferacia Zvlebis zrdis Sewyvetamde

mimdinareobs mezenqimaSi, romelic gars akravs skele-

togenur nergs. ramdenime xnis ganmavlobaSi kvlav mim-

dinareobs ujredebis gaZlierebuli gamravleba, ris

Sedegadac skeletogenur nergs emateba ujreduli ma-

salis axal_axali masebi, romlebSic Semdeg mimdina-

reobs ujredSorisi nivTierebis warmoqmnis procesi.

mas xrtilis apoziciuri zrda (laT. appositio- damateba,

daSreveba) ewodeba. male xrtilis nergis zedapirTan

mimdebare mezenqima mkvrivdeba da qmnis garss _ xrtil-
sazrdelas. aq mTeli embrionuli cxovrebis ganmavlo-

baSi mimdinareobs xrtilovani nergis apoziciuri

zrda. xrtilis zrda-ganviTarebis Sesabamisad mis cen-

tralur ubnebSi kveba Zneldeba, vinaidan is difuziu-

rad xorcieldeba xrtilsazrdelas sisxlZarRvebidan.

amis gamo ujredebi kargaven gamravlebis unars, zogi

maTgani ganicdis distrofias. qondromukoidi ki ufro

martiv cilad_albumoidad gadaiqceva.
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xrtilis zrda, ZiriTadad, hipofizis zrdis hor-

monze _ somatotropinzea damokidebuli.

saSualo asakSi da paTologiuri mdgomareobaSi

SeiZleba moxdes ujredSorisi nivTierebis kalcinacia

anu asbestuli distrofia kvebis gauaresebis gamo. Aam

procesSi aqtiur rols asrulebs fermentebi _ fosfo-

rilaza da tute fosfataza, romelTa moqmedebac gana-

pirobebs, swored, kalciumis fosfatis daleqvas.

xrtilis centraluri ubnebis Zlierma distrofiam Se-

iZleba gamoiwvios sisxlZarRvebis Cazrda da Semdgom-

Si _ Zvalwarmoqna.

�x�r�t�i�l �s�a�z�r�d�e�l�a �(�p�e�r�i �q�o�n�d�r�i �u�m�i�)�.xrtili dafaru-

lia mkvrivi boWkovani SemaerTebeli qsoviliT, rome-

lic Seicavs kolagenur da elastikur boWkoebs da

fibroblastebis msgavs TiTistarisebur ujredebs. am

garss xrtilsazrdela anu periqondriumi ewodeba

(berZn peri-axlo, irgvliv; chondros-xrtili). xrtilsaz-

rdela mdidaria I tipis kolagenuri boWkoebiT. xrti-

li ar Seicavs sisxlZarRvebs. misi kveba difuziis

gziT xorcieldeba xrtilsazrdelas sisxlZarRvebi-

dan. xrtilsazrdelaTi dafaruli araa mxolod sasax-

sre zedapirebis xrtili. am ubnebSi kveba sinoviuri

siTxiT xdeba. xrtilovani qsovili ar Seicavs arc

limfur ZarRvebs da arc nervebs.

xrtilsazrdela Sedgeba ori, aramkveTrad gamoyo-

fili Srisagan. gareTa Sre ufro mkvrivia, igi Semaer-

Tebel qsovilSi gardamavalia.D SigniTa Sre naklebad

mkvrivia, uSualodaa xrtilze midebuli. mas qondroge-

nuri Sre ewodeba. am SreSi ganlagebulia qondroblas-
tebi.Qqondroblastebi ujredis winamorbedi ujredebis

gamravlebis xarjze warmoiqmneba. es ujredebi Tanda-

Tan gadadis qondrocitebSi. qondrogenuli Sris ko-

lagenuri boWkoebi, zogjer ki _ elastikuri boWkoe-
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bic uwyvetad gadadis xrtilis ujredSoris nivTiere-

baSi. xrtilsazrdelaSi totiandeba sisxlZarRvebisa

da nervebis xSiri qseli.

�x�r�t�i �l�o �v�a�n�i �q�s�o�v�i�l�i�s �k�v�e�b�a�.xrtilis ujredSoris

nivTierebaSi sisxlZarRvebi ar aris. masSi sakvebi niv-

Tierebebi Sedis mxolod difuziis gziT xrtilsaz-

rdelas sisxlZarRvebidan. saxsris xrtilebSi, romel-

Tac xrtilsazrdela ara aqvT, sakvebi nivTierebebi di-

fundirebs sinoviuri siTxidan an qveSmdebare Zvlis

sisxlZarRvebidan.

�x�r�t�i �l�o �v�a�n�i �q�s�o�v�i�l�i�s �r�e�g�e�n�e�r�a�c�i�a�.Wrilobis miye-

nebisas an hialinuri xrtilidan nawilakebis amokveTis

SemTxvevaSi zrdasrul ZuZumwovrebs warmoqmnili de-

feqti swrafad amoevsebaT SemaerTebeli qsoviliT, ro-

melic izrdeba periqondriumidan, uaxlesi fasciebidan

da a.S. misi fibroblastebi mrgvaldeba, Tavis garSemo

qmnian kafsulas da xrtilovan ujredebad gardaiqmne-

bian. maT Soris mdebare ujredSorisi nivTiereba homo-

genizdeba da axlad warmoqmnili xrtilis ujredSo-

ris nivTierebad gardaiqmneba.
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Zvlovani qsovili
(Textus ossues)

Zvlovani qsovili SemaerTebeli qsovilis gansa-

kuTrebuli formaa, romelic Sedgeba ujredebisa da

gakiruli ujredSorisi nivTierebisagan. misgan Sedgeba

ConCxis Zvlebi. igi Sinagani organoebis (Tavis qalas,

Tavis tvinis, Zvlis tvinis da gulmkerdis Rrus orga-

noebis) damcveli aparatia. masze, agreTve, kunTebia mi-

magrebuli. amdenad, Zvlovan qsovils aqvs sayrdeni
funqcia. Zvlovani qsovili mTeli organizmis kalciu-

mis, fosforisa da sxva ionebis depos warmoadgens.

Zvlovani qsovili dinamikuri cocxali qsovilia,

masSi mimdinareobs nivTierebaTa mudmivi ganaxleba,

Zvlis mudmivi daSla da aRdgena, Zvlovani qsovilis

fiziologiuri Tvisebebi icvleba asakTan, kunTebis

moqmedebasTan, kvebis pirobebTan dakavSirebiT, agreTve,

inervaciis darRvevisas, Sinagani sekreciis jirkvlebis

moqmedebis gavleniT da sxva.

�Z�v�l�o�v�a�n�i �q�s�o�v�i�l�i�s �u�j �r�e�d�o�v�a�n�i �e�l�e�m�e�n�t�e�b�i
Zvlovani qsovili sami saxis ujredovan elements

Seicavs: osteoblastebs, osteocitebsa da osteoklas-
tebs (sur. 49).

osteoblastebi Zvlovani qsovilis warmomqmneli

ujredebia. isini uzrunvelyofs Zvlovani matriqsis

organuli nivTierebebis warmoqmnas. ganviTarebul

ZvalSi osteoblastebi gvxvdeba mxolod Zvlovani qso-

vilis daSlil da aRdgenil ubnebSi. warmoqmnil Zval-

Si ki TiTqmis ganuwyveteli SriT faraven ganviTareba-

di Zvlis xarixis mTel zedapirs. isini sxvadasxva

formisaa: kuburi, piramiduli an dakuTxuli. birTvi

momrgvalo an ovaluria, xSirad eqscentrulad ganla

gebuli. Seicavs erT an ramdenime birTvaks. osteoblas-
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tebis citoplazmaSi kargadaa ganviTarebuli ergastop-

lazma, mitoqondriebi da firfitovani kompleqsi. didi

raodenobiT Seicavs rnm-as; tute fosfatazas aqtivoba

maRalia. osteoblastebis diferencirebis dros mis ci-

toplazmaSi warmoiqmneba polisaqaridul-cilovani bu-

nebis momrgvalo marcvlebi. glikogenis fosfatazuri

aqtivobis momatebasTan erTad glikogeni qreba.

a b

A
g

sur. 49. Zvlovani qsovilis ujredebi.
aA-osteociti; b-osteoblasti; g-osteoklasti.

osteocitebi Zvlovani qsovilis ZiriTadi ujrede-

bia. isini osteoblastebisagan warmoiqmneba. osteob-

lastebidan osteocitebis Camoyalibebis procesSi uj-

redebs uviTardeba citoplazmuri morCebi, romlebic

Zvlovani matriqsiT Semoifargleba. Zvlovani morCebis

irgvliv sivrces Zvlovani arxebi _ �k�a�n�a�l�i �k�u�l�e �b�i
(laT. canalis-arxi) ewodeba. osteocitebi brtyeli, var-

skvlaviseburi formis ujredebia, aRWurvilni arian



139

Zvlovani qsovili
(Textus ossues)

Zvlovani qsovili SemaerTebeli qsovilis gansa-

kuTrebuli formaa, romelic Sedgeba ujredebisa da

gakiruli ujredSorisi nivTierebisagan. misgan Sedgeba

ConCxis Zvlebi. igi Sinagani organoebis (Tavis qalas,

Tavis tvinis, Zvlis tvinis da gulmkerdis Rrus orga-

noebis) damcveli aparatia. masze, agreTve, kunTebia mi-

magrebuli. amdenad, Zvlovan qsovils aqvs sayrdeni
funqcia. Zvlovani qsovili mTeli organizmis kalciu-

mis, fosforisa da sxva ionebis depos warmoadgens.

Zvlovani qsovili dinamikuri cocxali qsovilia,

masSi mimdinareobs nivTierebaTa mudmivi ganaxleba,

Zvlis mudmivi daSla da aRdgena, Zvlovani qsovilis

fiziologiuri Tvisebebi icvleba asakTan, kunTebis

moqmedebasTan, kvebis pirobebTan dakavSirebiT, agreTve,

inervaciis darRvevisas, Sinagani sekreciis jirkvlebis

moqmedebis gavleniT da sxva.

�Z�v�l�o�v�a�n�i �q�s�o�v�i�l�i�s �u�j �r�e�d�o�v�a�n�i �e�l�e�m�e�n�t�e�b�i
Zvlovani qsovili sami saxis ujredovan elements

Seicavs: osteoblastebs, osteocitebsa da osteoklas-
tebs (sur. 49).

osteoblastebi Zvlovani qsovilis warmomqmneli

ujredebia. isini uzrunvelyofs Zvlovani matriqsis

organuli nivTierebebis warmoqmnas. ganviTarebul

ZvalSi osteoblastebi gvxvdeba mxolod Zvlovani qso-

vilis daSlil da aRdgenil ubnebSi. warmoqmnil Zval-

Si ki TiTqmis ganuwyveteli SriT faraven ganviTareba-

di Zvlis xarixis mTel zedapirs. isini sxvadasxva

formisaa: kuburi, piramiduli an dakuTxuli. birTvi

momrgvalo an ovaluria, xSirad eqscentrulad ganla

gebuli. Seicavs erT an ramdenime birTvaks. osteoblas-

140

tebis citoplazmaSi kargadaa ganviTarebuli ergastop-

lazma, mitoqondriebi da firfitovani kompleqsi. didi

raodenobiT Seicavs rnm-as; tute fosfatazas aqtivoba

maRalia. osteoblastebis diferencirebis dros mis ci-

toplazmaSi warmoiqmneba polisaqaridul-cilovani bu-

nebis momrgvalo marcvlebi. glikogenis fosfatazuri

aqtivobis momatebasTan erTad glikogeni qreba.

a b

A
g

sur. 49. Zvlovani qsovilis ujredebi.
aA-osteociti; b-osteoblasti; g-osteoklasti.

osteocitebi Zvlovani qsovilis ZiriTadi ujrede-

bia. isini osteoblastebisagan warmoiqmneba. osteob-

lastebidan osteocitebis Camoyalibebis procesSi uj-

redebs uviTardeba citoplazmuri morCebi, romlebic

Zvlovani matriqsiT Semoifargleba. Zvlovani morCebis

irgvliv sivrces Zvlovani arxebi _ �k�a�n�a�l�i �k�u�l�e �b�i
(laT. canalis-arxi) ewodeba. osteocitebi brtyeli, var-

skvlaviseburi formis ujredebia, aRWurvilni arian



141

morCebiT. birTvi ovaluri an mrgvalia, citoplazma

sustad bazofiluria, Seicavs mcire raodenobiT mito-

qondriebs da sustad ganviTarebul firfitovan kom-

pleqss. centrosomebi araa napovni, mitozis unari da-

karguli aqvT. osteocitebi ganlagebulia Zvlovan

RruebSi – lakunebSi, romlebic imeorebs osteocite-

bis konturs, morCebi ki kanalikulebSi mdebarebs. maT-

Si moTavsebul Zvlovan morCebs Soris neqsusebia, ro-

melTa saSualebiT xorcieldeba osteocitebsa da sis-

xlZarRvebs Soris nivTierebaTa transporti. Zvlovani

Rruebis arxebi erTmaneTTan da Zvlis SigniT perivas-

kulur sivrceebTan anastomozebs qmnis. isini uzrun-

velyofs nivTierebaTa cvlas osteocitebsa da qsovi-

lur siTxes Soris.

osteoklastebi (clastos - daqucmaceba, gatexva, daS-

la) ujredebia, romlebic aqtiurad monawileobs gaki-

ruli xrtilisa da Zvlis daSlaSi. isini mravalbir-

Tvianebia (3-dan ramdenime aTeulamde). citoplazma sus-

tad bazofiluria, ujredis kide _ dakbiluli. endop-

lazmuri bade sustadaa ganviTarebuli. mitoqondriebi,

lizosomebi da vakuolebi mravalricxo-vania. im adgi-

las, sadac osteoklastebi Zvlovan nivTierebas exeba,

ukanasknelSi warmoiqmneba Rru _ lakuna, romelSic

osteoklastia moTavsebuli. es imiTaa ganpirobebuli,

rom maRalaqtiuri hidrolizuri fermentebi, romleb-

sac lizosomebi Seicavs, gamoiyofa ujredis gareT da

xels uwyobs irgvlivmdebare ujredSorisi nivTierebis

daSlas da rezorbcias.

osteoklastebi mononukleur fagocitur sistemas

miekuTvneba. maTi Rerovani ujredebi Zvlis tvinSi mde-

bareobs.

A

�Z�v�l�o�v�a�n�i �q�s�o�v�i�l�i�s �u�j �r�e�d�S�o�r�i �s�i �n�i�v�T�i�e�r�e�b�a
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Zvlovani qsovilis ujredSorisi nivTiereba Sedge-

ba ZiriTadi nivTierebisagan, romelSic ganlagebulia

oseinis boWkoebi. Zvlovani qsovilis matriqsi (ujred-

Sorisi nivTiereba) Seicavs 50% araorganul nivTiere-

bas. araorganuli naerTebidan yvelaze meti raodeno-

biT (96%) kalciumi da fosforia, romlebic hidroqsia-

patitis saxiTaa warmodgenili. gvxvdeba agreTve bikar-

bonatebi, magniumi, natriumi, kaliumi da sxva mikroe-

lementebi (sul 30-ze meti - spilenZi, stronciumi, Tu-

Tia, bromi da sxva). Zvlovani qsovili mTeli organiz-

mis kalciumis, fosforisa da sxva ionebis depos war-

moadgens.

Zvlis organuli nivTierebebi ZiriTadad cilebisa

da cximebis saxiTaa warmodgenili. Zvlovani matriqsis

organuli nawili Segeba oseinis boWkoebisagan, romle-

bic I tipis kolagens Seicavs. isini qmnis mcire konebs,

romlebsac SeiZleba hqondeT uwesrigo (tlanqboWkovan

qsovilSi) an zustad orientirebuli mimarTuleba. ose-

inuri boWkoebi morigeobiTaa ganlagebuli (rac kola-

genuri boWkoebisTvisaa damaxasiaTebeli).

Zvlis ZiriTadi nivTiereba xrtilTan SedarebiT

ufro mcire raodenobiT qondrioTingogirdmJavas Sei-

cavs.

garkveul SemTxvevaSi SesaZloa, kalciumi Zvlidan

gamoiyos da sxva qsovilebSi gadavides. Tu movaxdenT

Zvlis dekalcinirebas, darCenili organuli nawili

inarCunebs Zvlis agebulebis ZiriTad gegmas, magram

Zvali rbildeba, advilad idrikeba da igrixeba kidec

da, piriqiT, Tu mas movaSorebT organul nivTierebebs

(gamovwvavT), igi inarCunebs formas, magram nazi da myi-

fe xdeba da advilad iSleba. ase rom, orive saxis niv-

Tiereba erTmaneTTan SexamebiT mtkice da msubuq say-

rden qsovils qmnis. amasTan, Zvali mtkicea. igi xasiaT-



141

morCebiT. birTvi ovaluri an mrgvalia, citoplazma

sustad bazofiluria, Seicavs mcire raodenobiT mito-

qondriebs da sustad ganviTarebul firfitovan kom-

pleqss. centrosomebi araa napovni, mitozis unari da-

karguli aqvT. osteocitebi ganlagebulia Zvlovan

RruebSi – lakunebSi, romlebic imeorebs osteocite-

bis konturs, morCebi ki kanalikulebSi mdebarebs. maT-

Si moTavsebul Zvlovan morCebs Soris neqsusebia, ro-

melTa saSualebiT xorcieldeba osteocitebsa da sis-

xlZarRvebs Soris nivTierebaTa transporti. Zvlovani

Rruebis arxebi erTmaneTTan da Zvlis SigniT perivas-

kulur sivrceebTan anastomozebs qmnis. isini uzrun-

velyofs nivTierebaTa cvlas osteocitebsa da qsovi-

lur siTxes Soris.

osteoklastebi (clastos - daqucmaceba, gatexva, daS-

la) ujredebia, romlebic aqtiurad monawileobs gaki-

ruli xrtilisa da Zvlis daSlaSi. isini mravalbir-

Tvianebia (3-dan ramdenime aTeulamde). citoplazma sus-

tad bazofiluria, ujredis kide _ dakbiluli. endop-

lazmuri bade sustadaa ganviTarebuli. mitoqondriebi,

lizosomebi da vakuolebi mravalricxo-vania. im adgi-

las, sadac osteoklastebi Zvlovan nivTierebas exeba,

ukanasknelSi warmoiqmneba Rru _ lakuna, romelSic

osteoklastia moTavsebuli. es imiTaa ganpirobebuli,

rom maRalaqtiuri hidrolizuri fermentebi, romleb-

sac lizosomebi Seicavs, gamoiyofa ujredis gareT da

xels uwyobs irgvlivmdebare ujredSorisi nivTierebis

daSlas da rezorbcias.

osteoklastebi mononukleur fagocitur sistemas

miekuTvneba. maTi Rerovani ujredebi Zvlis tvinSi mde-

bareobs.

A

�Z�v�l�o�v�a�n�i �q�s�o�v�i�l�i�s �u�j �r�e�d�S�o�r�i �s�i �n�i�v�T�i�e�r�e�b�a

142

Zvlovani qsovilis ujredSorisi nivTiereba Sedge-

ba ZiriTadi nivTierebisagan, romelSic ganlagebulia

oseinis boWkoebi. Zvlovani qsovilis matriqsi (ujred-

Sorisi nivTiereba) Seicavs 50% araorganul nivTiere-

bas. araorganuli naerTebidan yvelaze meti raodeno-

biT (96%) kalciumi da fosforia, romlebic hidroqsia-

patitis saxiTaa warmodgenili. gvxvdeba agreTve bikar-

bonatebi, magniumi, natriumi, kaliumi da sxva mikroe-

lementebi (sul 30-ze meti - spilenZi, stronciumi, Tu-

Tia, bromi da sxva). Zvlovani qsovili mTeli organiz-

mis kalciumis, fosforisa da sxva ionebis depos war-

moadgens.

Zvlis organuli nivTierebebi ZiriTadad cilebisa

da cximebis saxiTaa warmodgenili. Zvlovani matriqsis

organuli nawili Segeba oseinis boWkoebisagan, romle-

bic I tipis kolagens Seicavs. isini qmnis mcire konebs,

romlebsac SeiZleba hqondeT uwesrigo (tlanqboWkovan

qsovilSi) an zustad orientirebuli mimarTuleba. ose-

inuri boWkoebi morigeobiTaa ganlagebuli (rac kola-

genuri boWkoebisTvisaa damaxasiaTebeli).

Zvlis ZiriTadi nivTiereba xrtilTan SedarebiT

ufro mcire raodenobiT qondrioTingogirdmJavas Sei-

cavs.

garkveul SemTxvevaSi SesaZloa, kalciumi Zvlidan

gamoiyos da sxva qsovilebSi gadavides. Tu movaxdenT

Zvlis dekalcinirebas, darCenili organuli nawili

inarCunebs Zvlis agebulebis ZiriTad gegmas, magram

Zvali rbildeba, advilad idrikeba da igrixeba kidec

da, piriqiT, Tu mas movaSorebT organul nivTierebebs

(gamovwvavT), igi inarCunebs formas, magram nazi da myi-

fe xdeba da advilad iSleba. ase rom, orive saxis niv-

Tiereba erTmaneTTan SexamebiT mtkice da msubuq say-

rden qsovils qmnis. amasTan, Zvali mtkicea. igi xasiaT-



143

deba gaWimvis, moWerisa da gadatexis sawinaaRmdego

unariT.

Zvali ori tipis Zvlovani qsovilisgan Sedgeba:

tlanqboWkovanisa da firfitovanisagan. maT Soris gan-

sxvaveba ujredSoris nivTierebasTanaa dakavSirebuli,

rac ganapirobebs maT struqturul da fizikur Tvise-

bebs. ujreduli elementebi ki msgavsia.

�t�l�a�n�q�b�o�W�k�o�v�a�n�i �Z�v�l�o�v�a�n�i �q�s�o�v�i�l�i
tlanqboWkovani Zvlovani qsovili umetesad Canasa-

xebs axasiaTebs (sur. 50). zrdasrul organizmSi igi Se-

iZleba iyos ramdenime adgilas: Tavis qalas nakerebis

Sezrdis adgilas, ZvalTan myesis mimagrebis adgileb-

Si, kbilbudeSi. uwesrigod ganlagebuli oseinuri (ko-

lagenuri) boWkoebi Zvlovan qsovilSi mZlavr konebs

qmnis. isini SeiZleba ganlagdes sxvadasxvagvarad: para-

lelurad, erTmaneTisadmi kuTxurad an SeiZleba war-

moiqmnas rTuli kavSiri. es boWkoebi gaJRenTilia da

SekavSirebulia ZiriTadi nivTierebiT.

Zvlovani qsovilis ZiriTad nivTierebaSi ovaluri

formis Zvlovani Rruebi _ lakunebia grZeli moanasto-

moze Zvlovani milakebiT, romlebSic osteocitebi mde-

bareobs.

tlanqboWkovani Zvlis mineralizaciis xarisxi

firfitovan ZvalTan SedarebiT dabalia, osteocitebis

raodenoba ki bevrad metia.
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sur. 50. tlanqboWkovani (pirveladi firfitovani) Zvlovani
qsovili. 1-oseinuri boWkoebis kona ZiriTad nivTierebaSi;

2-Zvlovani sivrce osteocitebiT; 3-Zvlis tvini.

�f�i�r �f�i �t�o�v�a�n�i �Z�v�l�o�v�a�n�i �q�s�o�v�i�l�i
firfitovani Zvlovani qsovili yvelaze metadaa

gavrcelebuli zrdasrul organizmSi. igi Sedgeba

Zvlovani firfitebisagan, romlebic warmoqmnilia

Zvlovani ujredebiT da TxelboWkovani ujredSorisi

nivTierebiT (sur. 51). am firfitebis oseinuri boWkoebi

mdebareobs erTmaneTis paralelurad da garkveuli mi-

marTulebiTaa orientirebuli. mezobel firfitebSi

boWkoebs, Cveulebriv, TiTqmis perpendikularuli mi-

marTuleba aqvs, ris gamoc firfitovani Zvlovani qso-

vili didi simtkicisaa.

firfitovani Zvlovani qsovilisagan agebulia kom-

paqturi Rrubliseburi nivTiereba Canasaxis TiTqmis

yvela brtyel da lulisebur ZvalSi.
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deba gaWimvis, moWerisa da gadatexis sawinaaRmdego
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firfitovani Zvlovani qsovilis magaliTad SeiZle-

ba moviyvanoT lulisebri Zvlis agebuleba.

sur. 51. firfitovani Zvlovani qsovili (ganivi ganakveTi).
1 –periosteumi; 2-gareTa generaluri (saerTo) firfitebi;

3 -osteonis arxebi (haversis) ganiv ganakveTze; 4-anastomozebi
osteonis arxebs Soris; 5- gamxvreti (folkmanis) arxebi

6-osteocitebi (sxeulebi) Zvlovan lakunebSi da maTi morCebi
arxebSi; 7-ZiriTadi nivTiereba; 8- Zvlovani firfitebis sistema

(osteonebi); 9-Suamdebare (CarTuli) firfitebi; 10-SigniTa
generaluri (saerTo) firfitebi; 11- endosteumi; 12-Zvlis tvinis

Rru.
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�l�u �l�i �s�e�b�u�r�i �Z�v�l�i�s �h�i�s�t�o�l�o �g�i�u�r�i �a�g�e�b�u�l�e �b�a
lulisebur ZvalSi arCeven diafizsa da epifizebs.

diafizi miliseburi nawilia. misi kedeli agebulia

Zvlis kompaqturi nivTierebis warmomqmneli firfito-

vani Zvlovani qsovilisagan. epifizebi garedanNdafaru-

lia kompaqturi Zvlis Txeli SriT. maTi SigniTa nawi-

li Sedgeba Txeli xarixebisa da direebisagan, romle-

bic Rrublisebur Zvals qmnian. Zvali garedan dafaru-

lia Txeli SemaerTebelqsovilovani garsiT, romelsac

Zvlisazrdela ewodeba. SemaerTebeli qsovilis ufro

Txeli Sre – endosteumi - amofens Zvlis tvinis Rrus.
diafizis agebuleba. diafizis warmomqmneli kompaq-

turi nivTiereba Sedgeba Zvlis firfitebisagan, romle-

bic garkveuli rigiTaa ganlagebuli da rTul siste-

mebs qmnis. diafizSi arCeven sam Sres: saerTo anu gene-

raluri firfitebis gareTa Sres; Sua Sres, romelsac

osteonebi (haversis sistemebi) qmnis da, romelsac os-
teonebis Sre ewodeba da SigniTa saerTo anu genera-

luri firfitebis Sres.

gareTa saerTo firfitebSi gamxvreti arxebia, rom-

lebiTac Zvlisazrdeladan Zvlis SigniT sisxlZarRve-

bi gadis. am arxebs sakvebi arxebi ewodeba. maT sakuTa-

ri kedeli ar aqvT.

Zvlisazrdelas mxridan Zvlis mkvriv nivTierebaSi

sxvadasxva kuTxiT Sedis kolagenuri boWkoebi, romle-

bic Zvlis sisqeSi aRweven. am boWkoebs gamxvreti boW-
koebi ewodeba. gamxvreti boWkoebi xSirad totiandeba

mxolod generaluri firfitebis gareTa SreSi, Tumca,

SeiZleba maT SeaRwion osteonebis Sua SreSic, magram

arasdros ar Sedian osteonebis firfitebSi.

Sua SreSi Zvlis firfitebi ganlagebulia koncen-

trulad sisxlZarRvebis irgvliv, romlebic CaerTvebi-

an ZvalSi misi ganviTarebis dros. 5-20 koncentrulad

daSrevebadi Zvlovani firfitisagan Sedgenil aseT



145

firfitovani Zvlovani qsovilis magaliTad SeiZle-

ba moviyvanoT lulisebri Zvlis agebuleba.

sur. 51. firfitovani Zvlovani qsovili (ganivi ganakveTi).
1 –periosteumi; 2-gareTa generaluri (saerTo) firfitebi;

3 -osteonis arxebi (haversis) ganiv ganakveTze; 4-anastomozebi
osteonis arxebs Soris; 5- gamxvreti (folkmanis) arxebi

6-osteocitebi (sxeulebi) Zvlovan lakunebSi da maTi morCebi
arxebSi; 7-ZiriTadi nivTiereba; 8- Zvlovani firfitebis sistema

(osteonebi); 9-Suamdebare (CarTuli) firfitebi; 10-SigniTa
generaluri (saerTo) firfitebi; 11- endosteumi; 12-Zvlis tvinis

Rru.

146

�l�u �l�i �s�e�b�u�r�i �Z�v�l�i�s �h�i�s�t�o�l�o �g�i�u�r�i �a�g�e�b�u�l�e �b�a
lulisebur ZvalSi arCeven diafizsa da epifizebs.

diafizi miliseburi nawilia. misi kedeli agebulia

Zvlis kompaqturi nivTierebis warmomqmneli firfito-

vani Zvlovani qsovilisagan. epifizebi garedanNdafaru-

lia kompaqturi Zvlis Txeli SriT. maTi SigniTa nawi-

li Sedgeba Txeli xarixebisa da direebisagan, romle-

bic Rrublisebur Zvals qmnian. Zvali garedan dafaru-

lia Txeli SemaerTebelqsovilovani garsiT, romelsac

Zvlisazrdela ewodeba. SemaerTebeli qsovilis ufro

Txeli Sre – endosteumi - amofens Zvlis tvinis Rrus.
diafizis agebuleba. diafizis warmomqmneli kompaq-

turi nivTiereba Sedgeba Zvlis firfitebisagan, romle-

bic garkveuli rigiTaa ganlagebuli da rTul siste-

mebs qmnis. diafizSi arCeven sam Sres: saerTo anu gene-

raluri firfitebis gareTa Sres; Sua Sres, romelsac

osteonebi (haversis sistemebi) qmnis da, romelsac os-
teonebis Sre ewodeba da SigniTa saerTo anu genera-

luri firfitebis Sres.

gareTa saerTo firfitebSi gamxvreti arxebia, rom-

lebiTac Zvlisazrdeladan Zvlis SigniT sisxlZarRve-

bi gadis. am arxebs sakvebi arxebi ewodeba. maT sakuTa-

ri kedeli ar aqvT.

Zvlisazrdelas mxridan Zvlis mkvriv nivTierebaSi

sxvadasxva kuTxiT Sedis kolagenuri boWkoebi, romle-

bic Zvlis sisqeSi aRweven. am boWkoebs gamxvreti boW-
koebi ewodeba. gamxvreti boWkoebi xSirad totiandeba

mxolod generaluri firfitebis gareTa SreSi, Tumca,

SeiZleba maT SeaRwion osteonebis Sua SreSic, magram

arasdros ar Sedian osteonebis firfitebSi.

Sua SreSi Zvlis firfitebi ganlagebulia koncen-

trulad sisxlZarRvebis irgvliv, romlebic CaerTvebi-

an ZvalSi misi ganviTarebis dros. 5-20 koncentrulad

daSrevebadi Zvlovani firfitisagan Sedgenil aseT



147

sistemebs osteonebi (haversis sistemebi) ewodeba. amri-

gad, osteoni, TiTqosda, erTimeoreSi Cadgmuli cilin-

drebis sistemaa. aseTi konstruqcia Zvals Zlier sim-

tkices aniWebs. osteonebi luliseburi Zvlis kompaqtu-

ri nivTierebis struqturuli erTeulia. TiToeuli os-

teoni SemosazRvrulia mezobeli osteonebisagan e. w.

SeduRebuli xaziT, romelsac qmnis maTi macementebeli

ZiriTadi nivTiereba. osteonebi ar aris erTimeoresTan

mWidrod midebuli. maT Soris CarTuli, Suamdebare
anu intersticiuli Zvlovani firfitebia.

osteonis Rrus diametri cvalebadia. igi Seicavs

sisxlZarRvebs, nervebs da faSar SemaerTebel qsovils.

sisxlZarRvebi ganlagebulia daWimulobis Zalis mi-

marTulebiT, romelic misi zrdis dros warmoiqmneba.

osteonis arxSi gadis erTi an ori sisxlZarRvi, rom-

lebic kapilarebi an postkapilaruli venebia. maT Tan

sdevs SemaerTebeli qsovili. osteonebis arxebSi gan-

lagebuli sisxlZarRvebi uerTdeba ara marto erTimeo-

res, aramed Zvlis tvinsa da Zvalsazrdelas sisxlZar-

Rvebsac. TiToeuli osteonis Rru Zvlis tvinis arxs,

periosteums da mezobeli osteonebis Rruebs ukavSir-

deba. arxs, romlis meSveobiTac osteonis Rruebi er-

TmaneTs ukavSirdeba, volkmanis arxi ewodeba. misi ke-

deli koncentruli firfitebisagan ar Sedgeba.

Zvlisazrdela (periosteumi) da endosteumi
garedan Zvali dafarulia ZvlisazrdelaTi (peri-

osteumiT), romelsac ori Sre aqvs: SigniTa boWkovani
da gareTa adventiciuri. SigniTa Sre Sedgeba nazboW-

kovani SemaerTebeli qsovilisagan, romelic kolagenu-

ri boWkoebis garda, Seicavs didi raodenobiT sigrZi-

vad ganlagebul elastikur boWkoebs. am SreSi gadis

wvrili sisxlZarRvebi da osteoblastebi.
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endosteumi Zlier Txeli da nazi garsia, romelic

amofens Zvals Zvlis tvinis mxridan. is warmoqmnilia

SemaerTebeli qsoviliT, romelic osteoblastebsa da

kolagenur boWkoTa Txel konebs Seicavs, romlebic

Zvlis tvinis retikulur stromaSi gadadian.

Zvlis sisxlZarRvebi da nervebi. sisxlZarRvebi

Zvlisazrdelas adventiciur SreSi qmnis met-naklebad

xSir bades. aqedan dasabams iRebs Txeli arteriuli

totebi, romlebic Zvlis tvinSi aRweven mkvebavi xvre-

lebis saSualebiT da monawileoben misi mkvebavi kapi-

larebis badis SeqmnaSi. limfuri ZarRvebi ZiriTadad

adventiciur SreSia ganlagebuli. Zvlisazrdelas ur-

bilgarso da rbilgarsiani nervuli boWkoebi qmnis fa-

Sar wnulebs.

Zvlovani qsovilis histogenezi
Zvlovani qsovili viTardeba mezenqimidan ori

gziT: pirdapir _ uSualod mezenqimidan an arapirda-

pir _ adre arsebuli xrtilis adgilas.
�g�a�n�v�i�T�a�r�e�b�a�m�e�z�e�n�q�i�m�i�d�a�n�.am gziT osteogenezi axa-

siaTebs tlanqboWkovan Zvlovan qsovils, roca Tavis

qalas mfaravi Zvlebi warmoiqmneba. es procesi mimdina-

reobs stadiurad. embriogenezis I Tvis ganmavlobaSi

momavali Zvlis warmoqmnis adgilas mezenqimuri ujre-

debi intensiurad mravldeba da xdeba osteogenuri
kunZulebis gamocalkeveba. Semdgom xdeba mezenqimuri

ujredebis diferencireba osteoblastebad. am stadias

osteoidurs uwodeben. am dros xdeba kolagenuri fib-

rilebis diferencireba. �o�s�t�e�o�b�l�a�s�t�e�b�i �g�a�n�v�i�T�a�r�e�b�i�s
�m�o�m�d�e�v�n�o �p�e�r�i �o�d�S�i �k�a�r�g�a�v�s�g�a�m�r�a�v�l�e �b�i�s�u�n�a�r�s� �d�a�o�s�t�e�-
�o�c�i�t�e�b�a�d�g�a�r�d�a�i�q�m�n�e�b�a�.ganviTarebadi Zvlovani kunZu-

lebi Semofarglavs sisxlZarRvebs da isini Zvlovan

arxebSi aRmoCndeba. amave dros boWkoebs Soris mdeba-

re ZiriTadi nivTiereba mkvrivdeba, vinaidan masSi Tan-
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daTan matulobs oseomukoidi, romelic acementebs

boWkoebs da warmoqmnil struqturas mkvrivsa da kom-

paqturs xdis. ujredSorisi nivTiereba jer kidev ar

Seicavs kalciums, magram zustad Seesabameba ujredSo-

risi nivTierebis saboloo struqturas. msgavsi jgufe-

bi erTiandeba da Zvals Rrublisebur Sesaxedaobas aZ-

levs. Zvlovan kedlebs Soris darCenil SemaerTebel

qsovilSi Caizrdeba sisxlZarRvebi da aradiferencire-

buli mezenqimuri ujredebi, romlebic Zvlis tvinis

ujredebs aZlevs dasabams. momdevno etapze xdeba uj-
redSorisi nivTierebis mineralizacia. jirjvdeba ko-

lagenuri boWkoebi, xdeba maTi homogenizacia. maT Ziri-

Tad nivTierebaSi kalciumis marilebi warmoiqmneba _

iwyeba gakirvis procesi. Semdeg xdeba Zvlovani masis

zrda ukve warmoqmnili Zvlovani nergis periferiaze.

nergis periferiulad embrionul SemaerTebel qso-

vilSi didi raodenobiT boWkoebi warmoiqmneba. am boW-

kovani qsovilis nawili, romelic uSualodaa midebu-

li Zvlovan firfitebTan, periosteumad gardaiqmneba,

romlis osteogenuri moqmedebis xarjze Zvali er-

Tdroulad sisqeSic matulobs. aseT Zvals, romelic

warmoiqmneba embrionuli ganviTarebis adreul stadi-

ebze da tlanqboWkovani Zvlovani qsovilisagan Sedge-

ba, pirveladi Rrubliseburi Zvali ewodeba. momdevno

stadiaze igi Seicvleba meoradi anu Rrubliseburi
ZvliT, romelic pirveladisagan imiT gansxvavdeba, rom

firfitovani Zvlovani qsovilisagan Sedgeba.

firfitovani Zvlovani qsovilis ganviTareba mWid-

rodaa dakavSirebuli Zvlis calkeuli nawilis daS-

lis procesebTan da tlanqboWkovani Zvlis sisqeSi

sisxlZarRvebis CazrdasTan.

Zvlovani qsovilis daSlisa da gardaqmnis proces-

Si, rogorc embrionuli osteogenezis periodSi, ise
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dabadebis Semdegac, monawileobs mezenqimuri ujrede-

bis warmonaqmnebi - osteoklastebi.
SemdegSi xdeba embrionul periodSi warmoqmnili

Zvlis gardaqmna. pirveladi osteonebi iSleba da oste-

onebis axali generaciebi viTardeba. Zvlis aseTi gar-

daqmna mTeli sicocxlis ganmavlobaSi xdeba.

�Z�v�l�i�s �g�a�n�v�i�T�a�r�e�b�a�x�r�t�i �l�i�s �a�d�g�i�l�a�s�. magaliTisaT-

vis SeiZleba ganvixiloT grZeli luliseburi Zvlis

ganviTareba. embrionuli ganviTarebis II Tves momavali

Zvlis adgilas mezenqimidan xrtilovani �n�e�r�g�i �C�a�i�s�a�x�e�-
�b�a�.es nergi swrafad iRebs momavali Zvlis formas.

masSi advilad ganirCeva ori �e�p�i�f�i �z�i da �d�i�a�f�i �z�i�. ner-
gi Sedgeba embrionuli hialinuri xrtilisagan, rome-

lic periferiaze xrtilsazrdelaTia dafaruli. ram-

denime xans igi izrdeba, rogorc xrtilsazrdelas

mxridan warmoqmnili, ise xrtilis Siga ubnebSi ganvi-

Tarebul ujredTa gamravlebis xarjze. Zvlis ganviTa-

reba iwyeba diafizis Sua nawilTan mimdebare xrtil-

sazrdelaSi tipuri osteoblastebis warmoqmniT, rom-

lebic cilindris an Zvlis manJetis saxiT qmnian

tlanqboWkovan Zvlovan qsovils, rogorc zemoT iyo

aRwerili. am process periqondruli gaZvalebis proce-
si ewodeba.

xrtilovani nergis garSemo Zvlovani manJetis war-

moqmnis Semdeg xrtilovani nergis kveba am adgilas ir-

Rveva. misi diafizuri nawilis centrSi iwyeba distro-

fiuli cvlilebebi: xrtilovani ujredebi hipertro-

firdeba, maT Soris ujredSoris nivTierebaSi iwyeba

Ca-is marilebis dagroveba. es aris e.w. xrtilis gakir-

vis wertili. am adgilas xrtilis zrda wydeba. xrti-

lis is ujredebi, romlebic ar ganicdian gakirvas, ga-

nagrZoben gamravlebas, grovdebian xrtilovan ujredo-

van svetebad, romelTa mimarTuleba momavali Zvlis

grZel RerZs emTxveva. SemdegSi xrtilis gakirva
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daTan matulobs oseomukoidi, romelic acementebs

boWkoebs da warmoqmnil struqturas mkvrivsa da kom-

paqturs xdis. ujredSorisi nivTiereba jer kidev ar

Seicavs kalciums, magram zustad Seesabameba ujredSo-

risi nivTierebis saboloo struqturas. msgavsi jgufe-

bi erTiandeba da Zvals Rrublisebur Sesaxedaobas aZ-

levs. Zvlovan kedlebs Soris darCenil SemaerTebel

qsovilSi Caizrdeba sisxlZarRvebi da aradiferencire-

buli mezenqimuri ujredebi, romlebic Zvlis tvinis

ujredebs aZlevs dasabams. momdevno etapze xdeba uj-
redSorisi nivTierebis mineralizacia. jirjvdeba ko-

lagenuri boWkoebi, xdeba maTi homogenizacia. maT Ziri-

Tad nivTierebaSi kalciumis marilebi warmoiqmneba _

iwyeba gakirvis procesi. Semdeg xdeba Zvlovani masis

zrda ukve warmoqmnili Zvlovani nergis periferiaze.

nergis periferiulad embrionul SemaerTebel qso-

vilSi didi raodenobiT boWkoebi warmoiqmneba. am boW-

kovani qsovilis nawili, romelic uSualodaa midebu-

li Zvlovan firfitebTan, periosteumad gardaiqmneba,

romlis osteogenuri moqmedebis xarjze Zvali er-

Tdroulad sisqeSic matulobs. aseT Zvals, romelic
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rodaa dakavSirebuli Zvlis calkeuli nawilis daS-

lis procesebTan da tlanqboWkovani Zvlis sisqeSi

sisxlZarRvebis CazrdasTan.

Zvlovani qsovilis daSlisa da gardaqmnis proces-

Si, rogorc embrionuli osteogenezis periodSi, ise
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vrceldeba diafizis centridan epifizebis mimarTule-

biT. amave dros, Zvlovani manJetis qsovilSi iwyeba Ca-
is marilebis dagroveba. osteoblastebis warmoqmnis

momentidan xrtilsazrdela Zvlisazrdelad gardaiq-

mneba.

xrtilovani nergis SigniT Zvlis warmoqmnis pro-

cess enqondruli, anu qondruli gaZvaleba ewodeba.
aseTi Zvali firfitovani agebulebisaa da periqondru-

lad ganviTarebuli Zvlisgan gansxvavebiT, xrtilis

gakiruli ujredSorisi nivTierebis narCenebs Seicavs.

enqondruli Zvlis ganviTarebis Tanadroulad

vlindeba misi daSlis niSnebic. skeletogenuri mezen-

qimidan diferencirdeba osteoklastebi, romlebic iwy-

eben Zvlovani firfitebisa da gakiruli xrtilis daS-

las, ris Sedegac warmoiqmneba ufro didi Rruebi da

sivrceebi, bolos ki _ Zvlis tvinis Rru. iq Sesuli me-

zenqimidan warmoiqmneba Zvlis tvinis qsovili. amave

dros, diafizis periferiaze Zvlisazrdelas mxridan

daSrevdeba Zvlovani qsovilis masebi. isini vrceldeba

sigrZeze epifizebis mimarTulebiT, matulobs sisqeSi

da qmnis periostuli Zvlis mkvriv Sres. warmoqmnis

procesSi erTveba sisxlZarRvebi. sisxlZarRvebis ir-

gvliv maTTan mimdinare mezenqimidan daSlili tlan-

qboWkovani Zvlis adgilas warmoqmnas iwyebs koncen-

truli firfitebi, romlebic paralelurad orientire-

buli Txeli kolagenuri boWkoebisagan Sedgeba. ase

warmoiqmneba pirveladi osteonebi. maTi warmoqmnisTa-

nave periosteumis mxridan iwyeba generaluri firfite-

bis ganviTareba. periostuli Zvali Seerwymeba endoqon-

druls da mTliani Zvlovani mili warmoiqmneba.

amrigad, Zvlovani qsovilis histogenezis procesSi

xrtilis adgilas aRiniSneba garkveuli stadiuroba.

jer warmoiqmneba periqondruli Zvlovani manJeti, ro-

melic Sedgeba tlanqboWkovani Zvlovani qsovilisagan.
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Semdeg epifizisa da diafizis sazRvarze xrtili ga-

nicdis sxvadasxva cvlilebas (distrofia, qondrolizi

da xrtilis narCenebis gakirva, xrtilovani ujredebis

gamravleba da zrda svetebis saxiT). erTdroulad mim-

dinareobs enqondruli gaZvaleba. dabolos, tlanqboW-

kovani Zvlovani qsoviliT misi Secvlis periodi iwye-

ba.

luliseburi Zvlebis zrda
Zvlebis zrda Zalian neli procesia. is adamians

ewyeba adreuli embrionuli stadiebidan da saSualod,

20 wlis asakSi mTavrdeba. Zvali matulobs, rogorc

sigrZeSi, ise siganeSi.

luliseburi Zvlis zrda sigrZeSi uzrunvelyofi-

lia zrdis epifizuri firfitiT, romelSic ori sawi-

naaRmdego histogenezuri procesi mimdinareobs: epifi-

zuri firfitis daSla da xrtilovani qsovilis ga-

nuwyveteli Sevseba ujredebis axladwarmoqmnis gziT.

xrtilovani ujredebis gamravlebis Sedegad firfita

ar Cndeba, magram droTa ganmavlobaSi daSlis proce-

sebi Warbobs ujredTa axlad warmoqmnis process da

epifizuri firfita pataravdeba. Semdgom epifizuri da

diafizuri gaZvaleba erT procesad gaerTiandeba da

Zvlis zrda sigrZeSi mTavrdeba.

Zvlis zrda siganeSi xdeba periosteumis xarjze.

periosteumis mxridan koncentruli Sreebis saxiT

Zalian adre viTardeba nazboWkovani Zvali, romlis Se-

madgenlobaSi osteonebi CairTveba: osteonebis raode-

noba uSualod dabadebis Semdeg didi ar aris, magram

ukve 5 wlis asakSi kidurebis grZel ZvlebSi maTi rao-

denoba mniSvnelovnad matulobs, vinaidan Zvlisazrde-

las mxridan mimdinareobs Zvlis axali Sreebis daSre-

veba. es procesi Zvlis saboloo Camoyalibebamde

grZeldeba.
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Zvlebis ganviTarebasa da zrdaze moqmedi faqtore-
bi. Zvlis normaluri zrda-ganviTarebisaTvis gansakuT-

rebuli mniSvneloba aqvs kvebas. bavSvis sisxlSi Ca-
isa da fosfatebis arasakmarisi raodenoba iwvevs

mzardi Zvlis ujredSorisi nivTierebis gakirvis Sene-

lebas an mTlianad Sewyvetas. raki Zvlis ganviTareba

ar wydeba, isini rbildeba da advilad mruddeba. ara-

sakmarisi gakirva raqits iwvevs. arasakmarisi gakirvis

mizezi SeiZleba kvebis racionSi D vitaminis nakleboba

iyos, radganac misi naklebobis gamo Ca cudad Seiwove-

ba an sul ar Sewoveba kuW-nawlavis traqtSi. amitomac,

misi koncentracia sisxlSi minimumamde ecema (vitaminis

arasakmarisi raodenobis dros iTrguneba kolagenuri

boWkoebis warmoqmna, mcirdeba osteoblastebis cxo-

velmyofeloba, maTi fosfatazuri aqtivoba, rac Zvlis

zrdis SeCerebas iwvevs proliferirebuli osteoblas-

tebis garSemo Zvlovani firfitebis warmoqmnis SeuZ-

leblobis gamo). Zvlebis calkeul ubanSi mimdinareobs

Ca-is marilebis mniSvnelovani Semcireba (osteoporo-

zi) da amitomac, Zvali advilad cvdeba. osteoporozi

aris paTologia, romelic yvelaze xSiria menopauzis

asakis qalebSi. am dros mcirdeba sasqeso hormonis _

estrogenis warmoqmna. estrogeni aaqtiurebs osteob-

lastebSi Zvlovani matriqsis warmoqmnas. estrogenis

Semcirebis gamo osteoklastebis aqtivoba izrdeba os-

teoblastebis aqtivobasTan SedarebiT, rac ganapiro-

bebs Zvlovani matriqsis Semcirebas. amitom xdeba Zva-

li myife da advilad mtvrevadi. osteoporozs xSirad

Tan axlavs sxvadasxva xarisxis anemia, rac Zvlis tvi-

nis sivrceebis SeviwroebiT aris gamowveuli. Sesabami-

sad, xdeba tvinis nervebis Seviwroeba, ramac SeiZleba

gamoiwvios sibrmave, siyrue an sxva paTologiebi.
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A vitaminis nakleboba luliseburi Zvlebis Zvli-

sazrdelaSi sisxlZarRvTa Seviwrovebas iwvevs.

Zvlebis zrda-ganviTarebaze gavlenas axdens zogi-

erTi endokrinuli faqtoric, magaliTad, adreuli sqe-

sobrivi momwifebis dros aRiniSneba zrdis Seneleba

Zvlebis adreuli diafizur-epifizuri Sezrdis gamo.

farisebraxlo jirkvlis hormonis siWarbis SemTxveva-

Si, adgili aqvs Zvlis rezorbcias da fibrozuli qso-

vilis warmoqmnas, romelic Seicavs didi raodenobiT

osteoklastebs, rac iwvevs e. w. fibrozul ostits.

bolo dros did mniSvnelobas aniWeben biodenebs,

romlebic Zvlebis sxvadasxvagvari deformaciis dros

warmoiqmneba. eleqtropotencialebi gavlenas axdenen

Zvlovani qsovilis regeneraciasa da trofikaze.

regeneracia. Zvlovan qsovils axasiaTebs maRali

regeneraciis unari. motexilobis dros Zvlisazrdelas

mTlianoba irRveva, motexilobis irgvliv qsovilebSi

anTebiTi procesebi viTardeba. dazianebis gamo mTlia-

nobis darRveva iwvevs gaRizianebas, Zvlisazrdela moi-

matebs, rogorc dauzianebeli adgilidan ujredebis

gadaadgilebis, aseve maTi gamravlebis xarjze, rac iw-

vevs gadaadgilebuli boloebis gamTlianebas. erTdro-

ulad ZvlisazrdelaSi warmoiqmneba sisxlZarRvebi da

viTardeba osteoblastebi, romlebic iwyebs Zvlovani

Txeli firfitebis dagrovebas. 10-12 dRis Semdeg war-

moqmnili Zvlovani qsovili mTlianad faravs motexi-

lobis adgils.

paTologiur pirobebSi, SesaZloa, uCveulo adgi-

las moxdes Zvlovani qsovilis eqtopiuri, anu ConCxga-

re ganviTareba, magaliTad, Tvalis garsebSi, Tirkmleb-

Si, farisebur jirkvalSi, msxvili sisxlZarRvebis ad-

gilebSi da sxv.

kunTovani qsovili
(Textus muscularis)



153

Zvlebis ganviTarebasa da zrdaze moqmedi faqtore-
bi. Zvlis normaluri zrda-ganviTarebisaTvis gansakuT-

rebuli mniSvneloba aqvs kvebas. bavSvis sisxlSi Ca-
isa da fosfatebis arasakmarisi raodenoba iwvevs

mzardi Zvlis ujredSorisi nivTierebis gakirvis Sene-

lebas an mTlianad Sewyvetas. raki Zvlis ganviTareba

ar wydeba, isini rbildeba da advilad mruddeba. ara-

sakmarisi gakirva raqits iwvevs. arasakmarisi gakirvis

mizezi SeiZleba kvebis racionSi D vitaminis nakleboba

iyos, radganac misi naklebobis gamo Ca cudad Seiwove-

ba an sul ar Sewoveba kuW-nawlavis traqtSi. amitomac,

misi koncentracia sisxlSi minimumamde ecema (vitaminis

arasakmarisi raodenobis dros iTrguneba kolagenuri

boWkoebis warmoqmna, mcirdeba osteoblastebis cxo-

velmyofeloba, maTi fosfatazuri aqtivoba, rac Zvlis

zrdis SeCerebas iwvevs proliferirebuli osteoblas-

tebis garSemo Zvlovani firfitebis warmoqmnis SeuZ-

leblobis gamo). Zvlebis calkeul ubanSi mimdinareobs

Ca-is marilebis mniSvnelovani Semcireba (osteoporo-

zi) da amitomac, Zvali advilad cvdeba. osteoporozi

aris paTologia, romelic yvelaze xSiria menopauzis

asakis qalebSi. am dros mcirdeba sasqeso hormonis _

estrogenis warmoqmna. estrogeni aaqtiurebs osteob-

lastebSi Zvlovani matriqsis warmoqmnas. estrogenis

Semcirebis gamo osteoklastebis aqtivoba izrdeba os-

teoblastebis aqtivobasTan SedarebiT, rac ganapiro-

bebs Zvlovani matriqsis Semcirebas. amitom xdeba Zva-

li myife da advilad mtvrevadi. osteoporozs xSirad

Tan axlavs sxvadasxva xarisxis anemia, rac Zvlis tvi-

nis sivrceebis SeviwroebiT aris gamowveuli. Sesabami-

sad, xdeba tvinis nervebis Seviwroeba, ramac SeiZleba

gamoiwvios sibrmave, siyrue an sxva paTologiebi.

154

A vitaminis nakleboba luliseburi Zvlebis Zvli-

sazrdelaSi sisxlZarRvTa Seviwrovebas iwvevs.

Zvlebis zrda-ganviTarebaze gavlenas axdens zogi-

erTi endokrinuli faqtoric, magaliTad, adreuli sqe-

sobrivi momwifebis dros aRiniSneba zrdis Seneleba

Zvlebis adreuli diafizur-epifizuri Sezrdis gamo.

farisebraxlo jirkvlis hormonis siWarbis SemTxveva-

Si, adgili aqvs Zvlis rezorbcias da fibrozuli qso-

vilis warmoqmnas, romelic Seicavs didi raodenobiT

osteoklastebs, rac iwvevs e. w. fibrozul ostits.

bolo dros did mniSvnelobas aniWeben biodenebs,

romlebic Zvlebis sxvadasxvagvari deformaciis dros

warmoiqmneba. eleqtropotencialebi gavlenas axdenen

Zvlovani qsovilis regeneraciasa da trofikaze.

regeneracia. Zvlovan qsovils axasiaTebs maRali

regeneraciis unari. motexilobis dros Zvlisazrdelas

mTlianoba irRveva, motexilobis irgvliv qsovilebSi

anTebiTi procesebi viTardeba. dazianebis gamo mTlia-

nobis darRveva iwvevs gaRizianebas, Zvlisazrdela moi-
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kunTovani qsovili
(Textus muscularis)
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moZraobiTi procesebi adamianisa da cxovelTa or-

ganizmSi kunTovani qsovilis struqturuli da fizio-

logiuri TaviseburebebiT da Sesabamisi cxovelmyofe-

lobiTaa uzrunvelyofili. kunTovani qsovili orga-

nizmis SigniT axorcielebs yvela moZraobiT aqts, ada-

mianis sxeulis nawilebis gadaadgilebas da orienta-

cias sivrceSi, rac kunTovani qsovilis maRali agzne-

badobisa da SekumSviTi unaris damsaxurebaa.

kunTovan qsovilSi aris specialuri SemkumSavi

struqturebi _ miofibrilebi, romelTa Soris arCeven

gluv da ganivzolian miofibrilebs. maTi Semcvelobis

Sesabamisad, arCeven �g�l�u�v�k�u�n�T�o�v�a�n�d�a �g�a�n�i�v�z�o�l�i �a�n�k�u�n�-
�T�o�v�a�n�q�s�o�v�i�l�e�b�s�.ganivzolian kunTovan qsovilebSi ki

gamoyofen �C�o�n�C�x�i�s�g�a�n�i�v�z�o�l�i �a�n �k�u�n�T�o�v�a�nqsovils da

�g�u�l�i�s �g�a�n�i�v�z�o�l�i �a�n �k�u�n�T�o�v�a�nqsovils. garda amisa,

kunTovan qsovilebs miakuTvneben kunTovani qsovilis

zogierT �s�p�e�c�i�a�l�i �z�e�b�u�l saxes. isini erTmaneTisagan

gansxvavdeba warmoSobiT, agebulebiTa da funqciiT.

kunTovani qsovilis specialuri saxeebi, e.w. �m�i�o�e�p�i�T�e�-
�l�u �r�i �u�j �r�e�d�e�b�i monawileoben oflis, sarZeve da sa-

nerwyve jirkvlebis agebulebaSi. specialur saxes mie-

kuTvneba, agreTve, �g�u�g�i�s�a �d�a �T�v�a�l�i�s �c�i�l�i �a�r�u�l�i �(�w�a�m�-
�w�a�m�o�v�a�n�i�) sxeulis muskulatura. kunTis SekumSva uz-

runvelyofs sxeulis moZraobas, organoTa gadaadgile-

bas, maTi kedlebis daWimulobasa da moculobis cvli-

lebebs da a.S. kunTovani qsovilis muSaoba xorcielde-

ba mamoZravebeli elementebis SekumSviT (damoklebiT).

kunTovan elementebSi SeiZleba gamovyoT sami jgufis

struqturebi: SemkumSavi (miofibrilebi), trofikuli
(birTvi da ujredis organelebi) da sayrdeni, romle-

bic warmodgenilia kunTovani elementebis garsebiTa

da telofragmebiT (Z-zolebiT).
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yvela saxis kunTovan qsovilSi ganlagebulia ma-

moZravebeli nervuli daboloebani, romelTa saSuale-

biTac nervuli sistema gzavnis samuSao samoZrao im-

pulss kunTovan qsovilSi. kunTebSi receptoruli da-

boloebebic mdebareobs.

�g�l�u �v�i �k�u�n�T�o�v�a�n�i �q�s�o�v�i�l�i
gluvi kunTovani qsovili mdebareobs sisxlZarRve-

bisa da umetes Rru organoTa: saylapavi milis, kuWis,

nawlavebis, Sardis buStis, saSvilosnosa da sxva or-

ganoTa kedlebSi (sur. 52).

sur. 52. Sardis buStis gluvkunTovani qsovili
(sigrZivi da ganivi ganakveTi).

1- gluvkunTovani ujredebi sigrZiv ganakveTze;
2- gluvkunTovani ujredebi ganiv ganakveTze;
3-SemaerTebelqsovilovani Canafenebi sisxlZarRvebiT.

gluvi kunTovani qsovili viTardeba mezenqimidan

embriogenezis adreul etapebze. mezenqimuri ujredi

gluv kunTovan elementebad gardaqmnis procesSi kar-
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gavs morCebs, grZeldeba da iRebs damaxasiaTebel Ti-

Tistarisebur formas. diferencirebis procesSi maTSi

warmoiqmneba SemkumSavi Zafebi, romlebic Caisaxeba uj-

redis periferiaze.

gluvi kunTovani qsovilis morfologiuri Tavise-

bureba gamoixateba mis ujredovan agebulebasa da

gluvi miofibrilebis saxiT SemkumSavi aparatis arse-

bobaSi.

gluv kunTovan qsovils axasiaTebs SedarebiT neli

SekumSva da SekumSul mdgomareobaSi xangrZlivad yof-

na, romlis drosac SedarebiT mcire raodenobiT Jan-

gbadsa da energias moixmars. mcire ZaliT SekumSvis

gamo igi swrafad ar iRleba. SemkumSavi aqtivobis aseT

tips toniurs uwodeben. gluv kunTovan qsovils aner-

vianebs vegetatiuri nervuli sistema, amitomac misi Se-

kumSva Cvens nebas ar eqvemdebareba.

gluvi kunTovani qsovilis ZiriTadi struqturuli
erTeulia gluvi kunTovani ujredi, romelsac aqvs

wagrZelebuli, TiTistariseburi an varskvlaviseburi

forma wawvetebuli boloebiT. ujredebi qsovilSi er-

TmaneTTan mWidrod arian ganlagebuli. erTi ujredis

wvrili nawili exeba mezobeli ujredebis Sua farTo

nawils. gluvi kunTovani ujredis zoma sxvadasxvagva-

ria sxvadasxva organoSi. yvela ujreds ara aqvs nervu-

li mowyobiloba, romelic gadascems samuSao impulss.

rogorc Cans, samuSao impulsi gadaecema ujredidan

ujreds maTi zedapirebis SexebiT. amasTan dakavSire-

biT, gluvi kunTovani qsovilis funqciuri elementi

mTeli ujreduli kompleqsia (da ara ujredi). igi Se-

TanxmebiT reagirebs samuSao impulsze, romelsac

iRebs am kompleqsis erTi an ramdenime ujredi.

dadgenilia, rom TiToeuli gluvi kunTovani ujre-

di gamocalkevebulia mezobeli ujredebisagan kargad

ganviTarebuli tipuri ujredovani garsiT. Tumca, zo-
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gierT gluv kunTovan qsovilSi ujredebs Soris aris

rTuli SeerTeba, rac desmosomebis meSveobiT xorci-

eldeba.

gluvi kunTovani qsovilis trofikuli aparati Se-

icavs birTvs da citoplazmas organoidebiT. birTvi

wagrZelebuli, elifsoiduri formisaa da, Cveulebriv,

ujredis centrSi mdebareobs. birTvaki, rogorc wesi,

oria, zogjer _ meti. birTvis forma SekumSvisas ic-

vleba. citoplazma sustad bazofiluria. mitoqondrie-

bi marcvlovania an mokle Cxiris forma aqvs. centro-

soma birTvTan axlosaa. goljis kompleqsi, Cveuleb-

riv, vlindeba centrosomis garSemo. mravlad aqvs pi-

nocitozuri buStuki (rac ujredSorisi garemodan

siTxis intensiur STanTqmaze miuTiTebs).

SemkumSavi aparati warmodgenilia msxvili miofib-

rilebiT, romlebic ganlagebulia ujredis periferia-

ze misi RerZis gaswvriv. gluvkunTovan ujredebSi mio-

fibrilebi erTgvarovani struqturis, 100 Å-mde sisqis

Zafebisagan (miofilamentebisagan) Sedgeba. xSirad, ase-

Ti Zafebi kunTovan ujredSi mTlianadaa gafantuli

konebad Sekrebis gareSe da maTTvis ConCxis kunTisagan

gansxvavebiT mowerigebuli ganlageba araa damaxasiaTe-

beli. isini ar qmnian sarkomerebs. SekumSva gluvkunTo-

van qsovilSi sinqronulad xorcieldeba erTmaneTTan

mimdebare ujredTa jgufebSi. SekumSva dakavSirebulia

gluv kunTovan qsovilSi aqtinisa da miozinis struq-

turul TaviseburebebTan, romlebic Txel da sqel mi-

ofilamentebs qmnis. Txeli miofilamentebi warmodgeni-

lia aqtiniT da tropomioziniT, sqeli ki _ mioziniT.

morfologiuri da bioqimiuri gamokvlevebiT dastur-

deba, rom gluvkunTovani qsovilis SekumSvis meqanizmi

ganivzoliani kunTovani qsovilis SekumSvis meqanizmis

msgavsia. gluvi kunTovani qsovilis nel da xangrZliv

kumSviT aqtivobas ganapirobebs gluvi kunTis zogier-
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Ti Tviseba: aqtin-miozini ufro faSarad da mouwesri-

gebladaa ganlagebuli, Ca2+-is koncentraciis cvlile-

ba gluv kunTSi bevrad ufro nela xdeba; amasTan, mar-

Talia, gluvi kunTovani ujredebi Seicavs tropomio-

zins, magram ar Seicavs troponins da amdenad, tropo-

zin-tropomiozinis swrafi `CarTva-gamorTva” aq ar

xdeba.

gluvkunTovan qsovilSi sayrdeni aparati warmod-

genilia kunTovani ujredebis jgufebs an Sreebs So-

ris mdebare SemaerTebeli qsovilis CanafenebiT. TiTo-

euli ujredis garSemo iqmneba mkvrivi karkasi, rome-

lic Sedgeba Txeli kolagenuri da elastikuri boWko-

ebisagan da ujredTa jgufebs erTian mTlian warmonaq-

mnad akavSirebs. gansakuTrebiT kargadaa aq ganviTare-

buli elastikuri boWkoebi, romlebic uzrunvelyofs

Sinagan organoTa kedlebis maRal simkvrives. SemaerTe-

belqsovilovan ujredebTan am boWkoebis kavSiri iZle-

va saSualebas, vivaraudoT gluvkunTovani ujredebis

monawileoba ujredSorisi nivTierebis warmoqmnaSi. T
sistemebis arseboba gluvi kunTovani qsovilisaTvis

araa damaxasiaTebeli.

gluvkunTovan qsovils sisxliT amaragebs kargad

ganviTarebuli sisxlZarRvTa sistema. sisxlZarRvebi

SemaerTebeli qsovilis CanafenebSi qmnis kapilarul

bades gluvkunTovan ujredTa jgufebs an Sreebs So-

ris (Rrmad mdebare gluvkunTovani ujredebi, xSirad,

ar exeba uSualod kapilarebis kedlebs. rogorc Cans,

maTi nivTierebaTa cvla uzrunvelyofilia irgvliv

mdebare ujredebiT).

gluvi kunTovani qsovilis inervacia xdeba avtono-

miuri nervuli sistemis orive nawiliT _ simpaTikuri-

Ta da parasimpaTikuriT. umetes SemTxvevaSi avtonomiu-

ri nervebis aqsonebi endomiziumis (SemaerTebeli qso-

vilis) gaganierebebSi bolovdeba.
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gluvkunTovani qsovilis regeneraciis dros xdeba

gluvi kunTovani ujredebis intensiuri mitozuri da

amitozuri dayofa. dadgenilia nawlavebis, arteriebis,

venebisa da zogierTi sxva organos gluvi kunTovani

elementebis regeneraciis SesaZlebloba. miRweulia

Sardis buStis kunTovani garsis defeqtebis regenera-

ciis SesaZlebloba. gluvkunTovani qsovilisaTvis da-

maxasiaTebelia agreTve funqciuri hipertrofia. hiper-
trofiis dros xdeba axali miofibrilebis warmoqmna,

rac ganapirobebs kunTis zrdas moculobaSi. ujrede-

bis raodenobis zrdis xarjze qsovilis matebas zoma-

Si ki hiperplazia ewodeba. gluvi kunTovani ujredebis

gamravlebisa (hiperplazia) da hipertrofiis procesebi

mimdinareobs, magaliTad, saSvilosnos kedelSi orsu-

lobis dros (hiperplazia, rogorc wesi, ar axasia-

Tebs ConCxisa da gulis kunTs).

�g�a�n�i�v�z�o�l�i �a�n�i �k�u�n�T�o�v�a�n�i �q�s�o�v�i�l�i
ganivzoliani kunTovani qsovilisagan Sedgeba: a)

ConCxis muskulatura, romelic axorcielebs sxeulis

gadaadgilebis funqcias sivrceSi (sur. 53); b) muskula-

turis nawili, romelic uzrunvelyofs kvebis funqci-

as (piris Rrus, xaxis, saylapavi milis zeda nawilis

kunTebi, analuri xvrelis sfinqteri) (sur. 54); g) saxis

mimikuri muskulatura; d) Tvalisa da yuris mamoZrave-

beli muskulatura da e) sasunTqi muskulatura, diaf-

ragma. gansakuTrebulia gulis ganivzoliani kunTovani

qsovili.
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gluvkunTovani qsovilis regeneraciis dros xdeba
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Sardis buStis kunTovani garsis defeqtebis regenera-

ciis SesaZlebloba. gluvkunTovani qsovilisaTvis da-

maxasiaTebelia agreTve funqciuri hipertrofia. hiper-
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�g�a�n�i�v�z�o�l�i �a�n�i �k�u�n�T�o�v�a�n�i �q�s�o�v�i�l�i
ganivzoliani kunTovani qsovilisagan Sedgeba: a)

ConCxis muskulatura, romelic axorcielebs sxeulis

gadaadgilebis funqcias sivrceSi (sur. 53); b) muskula-

turis nawili, romelic uzrunvelyofs kvebis funqci-
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qsovili.
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sur. 53. ganivzoliani kunTovani qsovili

sur. 54. enis ganivzoliani kunTovani qsovili.
1–kunTovani boWkoebi sigrZiv ganakveTze; 2–kunTovani
boWkoebi ganiv ganakveTze; 3–SemaerTebelqsovilovani
Canafenebi (endomiziumi); 4–sisxlZarRvebi.

ganivzoliani kunTovani qsovilisaTvis damaxasia-

Tebelia swrafi da nebelobiTi moqmedeba, didi raode-
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nobiT energiisa da Jangbadis moxmareba da swrafi

daRla.

ganivzolian kunTovan qsovils axasiaTebs struq-

turuli elementebis agebulebis simplasturi xasiaTi

da maTSi ganivzoliani miofibrilebis arseboba.

ganivzoliani kunTovani qsovili mezodermidan vi-

Tardeba. igi sxvadasxva nergidan viTardeba da warmo-

SobiT Wrel jgufs qmnis. rogorc wesi, misi embrionu-

li ganviTarebis wyaroa miotomebi, magram dadgenilia,

rom ganivzoliani kunTovani qsovilis zogierTi ubani,

maT Soris Tavis areSic, viTardeba mezenqimidan, SesaZ-

loa, neiromezenqimidanac ki. miotomebi, romlebic so-

mitebis nawils Seadgens, ujredovani agebulebisaa. ga-

nivzoliani kunTovani qsovilis warmoSoba iwyeba mio-

tomebis gafaSrebiT. misi ujredebi iReben TiTistaris

formas da grZeldebian sxeulis sigrZivi RerZis gas-

wvriv tixrebs _ mioseptebs Soris, romlebic erT mio-

toms SemosazRvraven meorisagan. am ujredebs mioblas-
tebi ewodeba. aseT ujredTa nawili SemdegSi mravlde-

ba da diferencirdeba yofili miotomebis adgilas da

isini qmnian RerZul da neknTaSoris muskulaturas.

ujredTa meore nawili migrirebs kidurebis nergebSi

da ConCxis muskulaturis nergs qmnis. mioblastebis

Semdgomi diferencireba mdgomareobs calkeuli ujre-

dis zrdasa da wagrZelebul simplastur warmonaqmne-

bad SerwymaSi. maT ramdenime birTvi aqvT. am warmonaq-

mnebs kunTovani milakebi ewodeba. maTTvis damaxasiaTe-

belia ganivzoliani miofibrilebis warmoqmna. Semdgomi

diferencirebisas isini ganivzolian kunTovan boWkoe-
bad gardaiqmneba.

rogorc Cans, mioblastebis gardaqmna simplastur

sistemebad da miofibrilebis diferencireba mimdinare-

obs meqanikuri faqtorisa (daWimulobis) da kunTovan
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qsovilSi misi elementebis diferencirebis dasawyisSi

warmoqmnili nervuli kavSirebis gavleniT.

Gganivzoliani kunTovani qsovilis agebuleba Ses-

wavlilia engelhardtisa da liubimovis mier. yvela sa-

xis ganivzolian kunTovan qsovilSi ZiriTadi struq-

turuli da funqciuri erTeulia ganivzoliani kunTo-

vani boWko, romelic rTuli agebulebis simplasturi

warmonaqmnia (sur. 55). kunTovani boWko cilindruli

formis mogrZo sxeulia. mas aqvs momrgvalebuli an

wagrZelebuli boloebi, romlebiTac boWkoebi erTma-

neTs exeba an isini myesebisa da fasciebis sayrden Se-

maerTebel qsovilSi eflobian. adamianis ConCxis mus-

kulaturis wvrili kunTebis ganivzoliani kunTovani

boWkos sigrZe sul ramdenime mm-ia, magram ZuZumwovre-

bis msxvil kunTebSi maTi zoma 10 sm-mdea. boWkos dia-

metri ki 12-60 mkm-is farglebSi cvalebadobs.

sur. 55. ganivzoliani boWko ConCxis kunTsi - miosimplasti

ganivzoliani kunTovani boWko garedan sarkolemi-
Taa dafaruli da Sedgeba citoplazmisagan (sarkop-

lazmisgan), romelSic mravali birTvia. ConCxis kunTo-

van boWkoSi birTvebi uSualod sarkolemis qveS, boW-

kos periferiazea ganlagebuli. kunTovani boWkos mik-

roskopul agebulebaSi arCeven: �S�e�m�k�u�m�S�a�v�,�t�r�o �f�i �k�u�l
�d�a�s�a�y�r�d�e�nstruqturebs.

ganivzoliani kunTovani boWkos SemkumSavi aparati
warmodgenilia ganivzoliani miofibriliT (sur. 56, 57).
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sur. 56. ConCxis kunTis miofibrilis
sigrZivi ganakveTi

sur. 57. miofibrilis agebulebis sqema.
1–msxvili paralelurad ganlagebuli Zafebi (miozini) (A);
2– wvrili diskebi (aqtini); or Z firfitas Soris – sarkomera.

miofibrilebi ganapirobebs kunTovani boWkos sig-

rZiv da ganiv daxazulobas. isini qmnian kunTovani boW-

kos erTi bolodan meorisaken misi RerZis paralelu-

rad mimarTuli uwyveti boWkoebis konas. maSasadame, ma-

Ti sigrZe daaxloebiT emTxveva kunTovani boWkos sig-

rZes. ganiv ganakveTze miofibrilebs wriseburi an

elifsiseburi moxazuloba, xSirad _ oTx-, xuT- an eq-
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vskuTxa forma aqvT (sur. 58). miofibrilebi erT mWid-

rod Sekrul konas qmnian boWkos centralur RerZul

nawilSi. aseTi agebulebis tips mkvrivi ewodeba.

sur. 58. buzis safreni kunTis miofibrilis ganivi
ganakveTi Zafebis ganlage

ba miofibrilSi

faSari agebulebis boWkoSi miofibrilebi ramdeni-

me konas qmnian, romlebic gamoyofili arian sarkop-

lazmis CanafenebiT.

ganivzoliani kunTovani qsovilisaTvis damaxasia-

Tebelia kunTovani boWkoebis ganivi daxazuloba. masSi

arCeven: A diskos, romelic Sedgeba anizotropuli niv-

Tierebisagan da I diskos, romelic warmoqmnilia izot-

ropuli nivTierebiT. A disko meti simkvrivisaa da in-

tensiurad iRebeba. Ppolarizaciul mikroskopSi maT

ormagi sxivtexis unari aqvT, rac ar vlindeba I disko-

ebSi. I disko, Tavis mxriv, gadakveTilia Suaze membra-

nebiT – T telofragmebiT (muqi Z-zoli) (terminebi

`membrana” da `telofragma” zustad ar asaxaven qeCise-

buri agebulebis mocemuli warmonaqmnis Tavisebure-
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bas). T xazebi (Z-disko) Seadgens ganivzoliani daxazu-

lobis yvelaze ufro mdgrad elements da SenarCunebu-

lia miofibrilebis yvela funqciuri cvlilebis dros.

T-telofragma (Z-disko) Sedgeba 15-200-iT daxrilad mi-

mavali gansakuTrebuli, mokle da Txeli miofilamen-

tebisagan. Txazebs (Z-diskoebs) Soris mdebare miofib-

rilebis segments uwodes sarkomeri anu kunTovani seg-
menti (sarkomeri ganivzoliani kunTovani boWkos
struqturul-funqciuri erTeulia) (sur. 59). A diskos

centrSi moTavsebulia �n�a�T�e�l�i H �z�o�l�i�, romelsac Sua-

ze kveTs viwro M membrana (mezofragma) (sqema 6). am

ubanSi myardeba kavSiri mezobel sqel filamentebs

Soris.

sqema 6.

sqema 6. sarkomeris agebuleba
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sur. 59. sarkomeris natifi agebuleba. eleqtronuli mikrofo-

tografia da sqema. Z- telofragma (Z-xazi); 1-aqtinis
molekulebi; H- H-zona; 2-miozinis miofilamentebi; M-mezofragma.

dadgenilia, rom miofibrilebis SemadgenlobaSi

Sedis uwvrilesi boWkoebi – miofilamentebi (proto-

fibrilebi), romelTa diametri 50-120 Å (ar aRemateba

200 Å). arCeven Txel da sqel miofilamentebs. mezof-

ragmis doneze gavlisas miofilamentebi ufro meti da

mkvrivi Cans, vidre sxva unebSi.

sqeli miofilamentebi gaivlian mTel A diskos,

romelSic isini paralelurad arian ganlagebuli, xo-

lo Txeli miofilamentebi ki gaivlian I diskos, Sem-

deg sqel miofilamentebs Soris A diskoSi da mTavrde-

bian H -zolis sazRvarze. H -zoli Seicavs mxolod

sqel Zafebs, romlis gamsxvileba centrSi Seesabameba
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M membranas (mezofragmas). am ubanSi mezobel sqel fi-

lamentebs Soris kavSirebi myardeba.

amrigad, T-telofragma warmoadgens sarkomeris

namdvil sazRvars. Txeli miofilamentebi am adgilas

wydeba. A diskos nawils, sadac aris Txeli da sqeli

miofilamentebi, gadafarvis zonas uwodeben. TiToeuli

sqeli miofilamenti am zonaSi garSemortymulia eqvsi

Txeli miofilamentiT, xolo TiToeuli Txeli miofi-

lamentbi ukavSirdeba sam sqel miofilaments. A disko-

Si Txeli miofilamentebisagan mxolod H zolia Tavi-

sufali. amitomac, muqi A diskos es centraluri nawi-

li SedarebiT naTelia.

sqeli miofilamentebi Sedgeba miozinis molekuli-

sagan, Txeli ki _ aqtinisagan. garda amisa, maT Semad-

genlobaSi Sedis ori damatebiTi cila _ tropomiozi-
ni da troponini. isini aqtin-miozinis urTierTobis re-

gulaciaSi monawileobs.

Txeli da sqeli filamentebis mowesrigebuli, sam-

ganzomilebiani organizaciis Camoyalibebas da Senar-

Cunebas specialuri cilebi uzrunvelyofs, romelTac

miekuTvneba koneqtini (titini) da nebulini. koneqtini

sqeli filamentebis boloebs akavSirebs Z zolebTan.

igi mdebareobs H da Z zolebs Soris da moqmedebs

elastikuri Wimis msgavsad. igi miozins sarkomerSi,

rogorc SekumSul, aseve modunebul mdgomareobaSi

unarCunebs centralur mdebareobas. nebulini ki qmnis

araelastikur filaments. mas aqtinTan damakavSirebeli

ganmeorebadi ubnebi aqvs. igi Z zolidan aqtinis fila-

mentebis gaswvriv miemarTeba.

mezobel miofibrilebSi sarkomeris mowesrigebuli

da SeTanxmebuli ganlageba mTlian kunTovan boWkos

ganivzolian Sesaxedaobas aniWebs.
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kunTovan boWkoTa ultrastruqturis metad mniS-

vnelovani niSania miofibrilebis Rrma kavSiri sarkop-

lazmasTan.

ganivzoliani kunTovani boWkos trofikuli apara-
ti warmodgenilia struqturebiT, romlebic aqtiurad

monawileoben mis nivTierebaTa cvlaSi. trofikuli

aparatis mniSvnelovani komponentia birTvi. TiToeuli

kunTovani boWko mravalbirTviani sistemaa (sigrZis Se-

sabamisad, aTobidan asobiT birTvs Seicavs) (sur. 54).

birTvebs periferiuli ganlageba aqvT _ TiTqmis uSua-

lod sarkolemis qveS. birTvebi Raribia qromatiniT. am

birTvebis mitozuri gayofa iSviaTia. isini ZiriTadad

amitozurad iyofian. trofikuli aparatis meore mniS-

vnelovani elementia sarkosoma. sarkosomebi Zlier

ganviTarebulkristebiani mitoqondriebia. maTi raode-

noba didia. isini ganlagebulia Jangbadis maqsimaluri

moxmarebis ubnebSi, sadac monawileoben makroerguli

fosfaturi naerTebis sinTezSi. birTvTan axlo zonaSi

ganlagebulia marcvlovani endoplazmuri bade. aq aris

agreTve moTavsebuli goljis kompleqsis milakebi da

cisternebi.

sarkoplazma didi raodenobiT Seicavs glikogens.

gvxvdeba agreTve mioglobini, romelic hemoglobinis

msgavsi cilaa. igi ukavSirdeba Jangbads da kunTis Se-

ferilobas ganapirobebs.Mmioglobini aris pigmenti,

romelsac aqvs maRali JangviTi unari da igi JangviTi

fosforilirebis maRal dones gansazRvravs. kunTebi,

romelTac xangrZlivi SekumSvis unari aqvT, didi rao-

denobiT Seicavs mioglobins da maT muqi wiTeli Sefe-

riloba aqvT. diferencirebuli kunTovani ujredebi

mcire raodenobiT Seicavs ribosomebs da aqvT sustad

ganviTarebuli endoplazmuri bade, rac am qsovilSi

cilis sinTezis dabali donis maCvenebelia.
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ganivzoliani kunTovani boWkosaTvis specifikuria

umarcvlo tipis milakebis sistema, romlebic boWkos

sigrZivad gadian miofibrilebs Soris da mTavrdebian

kanonzomierad ganlagebuli gaganierebebiT _ ampulis

(cisternis) msgavsad A da I diskoebis sazRvrebTan ax-

los an telofragmebis doneze. am sistemas sarkoplaz-
muri bade ewodeba. sarkoplazmuri retikulumi (bade)

Ca2+-is depos warmoadgens da stimulis Sesabamisad ci-

tozolSi akontrolebs mis koncentracias. SekumSvac

citozolSi Ca2+-is raodenobis matebiT iwyeba.

sarkoplazma im ubnebSi, romlebic telofragmebs

esazRvreba (an A da I diskoebis sazRvrebze mdebare),

daserilia wvrili milakebiT, romlebic sarkolemis

Senadrekebia da orientirebulia boWkos sigrZivi Rer-

Zis perpendikularulad. am milakebs ewodeba kunTova-
ni boWkos T-sistema. ganivi milakebis kontaqtTa zona-

Si maTTan mimdebare sarkoplazmuri retikulumis sig-

rZivi arxebiT e.w. triadebi iqmneba.

ganivzoliani kunTovani boWkos sayrdeni aparati.
sayrdeni struqturebi uzrunvelyofen organizmis moZ-

ravi nawilebisaTvis warmoqmnili meqanikuri Zalis ga-

dacemas. ganivzoliani kunTovani boWkos sayrdeni apa-

rati Sedgeba sarkolemisa da T da MM membranebisagan.

sarkolemis SemadgenlobaSia kunTovani boWkos sakuTa-

ri garsi (plazmuri membrana), romelsac aqvs tipuri

membranuli agebuleba da kolagenur boWkoTa bade. is

gars ekvris kunTovan boWkoebs mkvriv Sred, romelic

epiTeliumis bazalur membranas mogvagonebs. sarkole-

masTan mWidrodaa dakavSirebuli myesebis kolagenuri

boWkoebi.

�k�u�n�T�i�s�, �r�o�g�o�r�c �o�r�g�a�n�o�s �a�g�e�b�u�l�e �b�a�.ganivzoliani

kunTebi mdidaria SemaerTebeli qsoviliT, romelic
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kunTovan boWkoebs Soris qmnis naz bades – endomizi-
ums (sur. 60). igi gars akravs boWkoTa konis SigniT Ti-

Toeul kunTovan boWkos da Seqmnilia bazaluri fir-

fitisa da retikuluri boWkoebisagan. boWkoTa konebs

faravs faSari SemaerTebeli qsovili, romelsac peri-
miziumi ewodeba. mkvriv SemaerTebel qsovilovan gar-

sebs, romlebic ganivzolian kunTebs garedan faravs,

epimiziumi ewodeba. isini boWkoTa fasciebs qmnian.

sur. 60. ganivzoliani kunTis agebulebis sqema:
1-kunTovani boWko; 2-maTi birTvebi; 3- miofibrilebi;
4-sarkolema; 5-endomiziumi; 6-sisxlZarRvovani
kapilarebi; 7-myesovani Zafi; 8-vegetatiuri nervuli
boWko; 9-somaturi (mamoZravebeli) nervuli boWko;
10-motoruli balTa.

perimiziumis faSar boWkovan SemaerTebel qsovil-

Si kunTis SigniT gadis arteriul sisxlZarRvTa kapi-

larebis xSiri bade. endomiziumi warmodgenilia faSa-

ri boWkovani SemaerTebeli qsoviliT. is Seicavs kola-

genur boWkoTa naz bades da umTavresad sisxlis kapi-

larebis mimarTulebiT ganlagebul ujredebs, romle-
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bic adventiciuri ujredebis tips miekuTvneba. kunTova-

ni boWkoebis irgvliv SemaerTebel qsovilSi kargadaa

ganviTarebuli limfuri kapilarebis qselic.

kunTebis kavSiri myesebTan da fasciebTan xorci-

eldeba kolagenuri boWkoebis meSveobiT, romlebic

gars ekvrian kunTovan boWkoTa boloebs. kolagenuri

boWkoebi maT garSemo spiralur da cirkularul Sre-

ebs qmnis. am dros kunTovan BboWkoebSi kolagenuri

boWkoebis Sesvla ar SeimCneva. kunTovani boWkoebis bo-

loebze sarkolema qmnis Rrma TiTisebr gamonazardebs,

romelTa Soris Sesulia myesebis kolagenuri boWkoe-

bi.

vaskularizacia. arteriebi Sedis kunTSi, ganlag-

deba SemaerTebel qsovilSi da itoteba. me-5-6 rigis

totebi perimiziumSi qmnis arteriolebs. endomiziumSi

ganlagebulia moanastomoze kapilarebi, romlebic kun-

Tovani boWkos gaswvriv ganlagdebian. venebi, venulebi

da limfuri ZarRvebi momtani sisxlZarRvebis gaswvriv

gaivlian.

inervacia. kunTebSi gamovlenilia mieliniani efe-

rentuli (mamoZravebeli), aferentuli (mgrZnobiare),

aseve, umielino vegetatiuri nervuli wnulebi. mgrZno-

biare nervuli daboloebebi ganlagebulia ara muSa

kunTovan boWkoze, aramed dakavSirebulia perimiziumSi

ganlagebul specialur kunTovan boWkoebTan.

nervuli daboloebani kunTovan qsovilSi, erTi

mxriv, gzavnis signalebs centralur nervul sistemaSi

kunTovani qsovilis yovelgvari mdgomareobis Sesaxeb,

Tavis tvinis did hemisferoebSi signalizaciis CaT-

vliT (e.w. kunTovani grZnoba), meore mxriv ki, axorcie-

lebs centraluri nervuli sistemidan kunTovan boWko-

ebSi impulsebis gadacemas, romlebic iwvevs maT agzne-

bas da SekumSvas.
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ConCxis kunTSi Semavali nervis TiToeuli nervuli

boWko erT kunTovan boWkos anervianebs an itoteba da

SeiZleba 160-ze meti kunTovani boWkos inervacias ax-

dendes. mravlobiTi inervaciis dros nervul boWkosa

da kunTovan boWkoebs erTad motoruli erTeuli ewo-

deba.

�k�u�n�T�o�v�a�n�b�o�W�k�o�T�a �S�e�k�u�m�S�v�a�. rogorc aRniSnuli

iyo, sqeli miofilamentebis SemadgenlobaSi Sedis ci-

la miozini, Txeli mofilamentebis SemadgenlobaSi ki,

ZiriTadad, aqtini da ori damatebiTi cila _ tropomi-
ozini da troponini, romlebic aqtin-miozinis urTier-

Tobis regulaciaSi monawileobs. kunTovan cilebs axa-

siaTebs fermentuli aqtivoba. isini astimulireben at-

f-as daSlas adf-ad. gamoTavisuflebuli energia Se-

kumSvisaTvis gamoiyeneba. amerikeli citologis haq-

slis mier izolirebul miofibrilebze Catarebulma

cdebma (bioqimiuri analizis meTodebTan erTad man ga-

moiyena eleqtronuli mikroskopi) cxadyo, rom aqtini

da miozini miofibrilSi erTmaneTis mimarT sivrcobri-

vad arian dacilebuli. amasTan, dadgenili iqna, rom

sarkomeris SekumSvis dros aqtinis Zafebi srialiT

moZraoben miozinis Zafebs Soris mezofragmebisaken (H-
zolis SigniT). amave dros miozinis Zafebi (sqeli mio-

filamentebi) uaxlovdeba telofragmebs, mieyrdnoba

maT SekumSvis bolos. ase rom, I disko TiTqmis qreba

(sur. 61). gavrcelebuli hipoTezis Tanaxmad, Txeli da

sqeli miofilamentebis urTierTsrials SekumSvis

dros Tan sdevs ganivi morCebis aqtiuri gadaadgileba.

es morCebi aerTebs sqel da Txel miofilamentebs ise,

rom aqtinuri Zafi jaWviviT moZraobs `dakbilul bor-

balze”, romlis kbilebi ganivi morCebia.

174

sur. 61. sarkomeris damoklebis meqanizmis sqema kunTis
SekumSvisas

dadgenili iqna, rom miozinis molekulas aqvs

grZeli kudi da mis erT-erT boloze – ori Tavi. Ca2+ -
is ionebis momatebisas miozinis Tavis mierTebis adgi-

las molekula icvlis konfiguracias. amis gamo (ram-

denadac miozinis filamentebs Soris ganlagebulia aq-

tinis miofilamentebi) miozinis Tavebi ukavSirdeba aq-

tins (damxmare cilebis _ tropomiozinis da troponi-

nis ubanSi). amis Semdeg miozinis Tavi ixreba da eqaCeba

Tavisken aqtinis molekulas M zolisaken. Z zolebi

uaxlovdeba erTmaneTs. sarkomera mokldeba.

sxva Teoriis mixedviT, I diskoebis gaqrobis dros

SekumSva aRwevs kulminaciur punqts. tipuri ganivi da-

xazuloba gadadis e.w. SekumSvis zolebSi, romlebic

membranebis adgilas mdebareobs. amrigad, naTeli I dis-

koebis adgils ikavebs SekumSvis wvrili zolebi. pirve-

li faza _ �S�e�m�k�u�m�S�a�v�i �a�q�t�i aqtinisa da miozinis gaer-

Tianebis procesia, meore faza _ �S�e�k�u�S�v�i�s �m�d�g�o�m�a�r�e�o�b�a
gamoixateba mTeli sarkomeris gardaqmniT aqtinomiozi-
nur sistemad, romelic xanmokle periodiT arsebobis

Semdeg disocirdeba aqtinad da miozinad, riTac mTav-
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rdeba SekumSvis aqti. aqtinomiozinis disociacia ukve

niSnavs �m�o�d�u�n�e�b�i�s dawyebas. kunTovani qsovilis Sekum-

Sva sarkoplazmaSi Ca2+-is koncentraciiT regulirdeba.

miiCneven, rom Ca2+-is koncentraciisa da troponinis

kontroliT tropomiozini SeiZleba iyos `CarTul” an

`gamorTul” mdgomareobaSi (Ca2+-is ararsebobisas igi

`gamorTul” mdgomareobaSia da miozinisa da aqtinis

dakavSirebas xels uSlis).

ujredSoris sivrceSi kalciumis ionebis Semcire-

bisas ConCxis kunTovani boWko ramdenime saaTis ganmav-

lobaSi inarCunebs SekumSvis unars, kardiomiocitebis

SekumSvis Sewyveta ki 1 wT-is Semdeg xdeba.

rogorc wesi, calkeuli kunTovani boWko ar ikum-

Seba, aramed, xdeba kunTovani boWkoebis erTiani Sekum-

Sva. ConCxis kunTi adaptirebulia xangrZlivi da inten-

siuri SekumSviTi procesebisadmi. saWiro energia Ziri-

TadadAatf-isa da fosfokreatininis saxiT aris Senaxu-

li. energias kunTovani ujredi cximovani mJavebisa da

glukozis daSlis gziT Rebulobs. qimiuri energiis

Senaxvis erT-erT wyaros glikogenic warmoadgens. �A
regeneracia. ConCxis kunTovan boWkos ar aqvs gam-

ravlebis unari, amitomac qsovili SezRuduli regene-

raciis unariT xasiaTdeba. amasTan, maTi aRdgena damo-

kidebulia mraval pirobaze (nervul-trofikul, meqani-

kur, metabolur, funqciur). SesaZloa, regeneracia gan-

xorcieldes agreTve im faqtorTa meSveobiTac, romle-

bic xels uwyobs maT zrda-ganviTarebas. aseTia: qsovi-

lis meqanikuri dazianeba, damatebiTi nervis miyvana, me-

tabolizmis donis momateba, magaliTad, sakvebSi Tire-

oidinis Seyvana da sxva.

miosimplastebs ar aqvT ujredis centri, amdenad,

maT birTvs ara aqvT dayofis unari. kunTovan boWkoTa

regeneraciis procesSi kambialuri elementebis funqci-

as mcired diferencirebuli ujredebi _ miosatelio-
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citebi asrulebs, romlebic ganlagebulia miosimplas-

tis zedapirze ise, rom maTi plazmalema exeba kunTo-

vani boWkoebis sarkolemas. isini ovaluri formis, er-

TbirTviani, simplastis birTvTan SedarebiT ufro mci-

re zomis birTvis mqone ujredebia. miosateliocitebi

Seicavs zogadi mniSvnelobis yvela organoids, maT

Soris ujredis centrs, rac maTi dayofis unarze miu-

TiTebs.

sanam organizmi izrdeba, miosateliocitebi iyofa,

warmoqmnili Svileuli ujredebi simplastis boloebs

erwymis. organizmis zrdis dasrulebis Semdeg maTi da-

yofa cxreba. kunTovani boWkos dazianebisas an stimu-

laciisas es ujredebi aqtiurdebian, boWkos garkveuli

nawili iSleba. misi fragmentebi STainTqmeba makrofa-

gebiT. regeneracia ori meqanizmiT xdeba: TviT simplas-

tis kompensatoruli hipertrofiiT da miosatelioci-

tebis proliferaciiT. kunTovani boWkoebi dediferen-

cirdeba, iSleba miofibrilebi, sarkolema jirjvdeba,

birTvebi iyofa amitozurad. dediferencirebuli kun-

Tovani boWkoebidan SemdegSi viTardeba ujredovani

elementebi, romelTac embrionuli miogenuri ujrede-

bis msgavsad mioblastebs uwodeben. aRdgenis stadiaSi

mioblastebis gardaqmna ganivzolian kunTovan boWkoe-

bad iseve mimdinareobs, rogorc ConCxis muskulaturis

embrionuli histogenezis dros. simplastSi aqtiurdeba

granulovani endoplazmuri bade da goljis aparati.

xdeba Sesabamis nivTierebaTa (sarkoplazmisa da mio-

fibrilebis masala) sinTezi. xdeba agreTve membranebis

Serwyma _ aRdgeba pazmalemis mTlianoba.

msgavsi aqtivoba SeiniSneba kunTis hipertrofiis

dros, roca xdeba axali miofibrilebis warmoqmna da

kunTovani boWkos diametris gazrda, rac ganapirobebs

kunTis zrdas moculobaSi.
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kunTovani boWkos diametris cvlileba ganisazR-

vreba kunTis specifikurobiT, asakiT, kvebis Tavisebu-

rebebiT, sqesiT, fizikuri ganviTarebiT. cnobilia, rom

fizikuri varjiSi iwvevs kunTovani qsovilis matebas

zomaSi da cximovani maragis Semcirebas.

Tu ar aris xelSemwyobi pirobebi, ganivzolian

kunTovan qsovils Secvlis SemaerTebeli qsovili, ro-

melic dazianebis adgilas qmnis nawiburebs.

�g�u�l�i�s �k�u�n�T�o�v�a�n�i �q�s�o�v�i�l�i

guli erTmaneTTan struqturulad da fuqciurad

mWidrod dakavSirebuli ujredTa konebisagan Sedgeba,

rac SekumSvis Taviseburi, damaxasiaTebeli talRis

warmoqmnas ganapirobebs (sur. 62).

gulis kunTovani qsovili (miokardiumi) gansakuT-

rebuli agebulebis qsovilia. igi ikumSeba avtomatu-

rad da uneblied,Dgluvi kunTebis msgavsad. miRebuli

nervuli impulsi mravali mtkice kontaqtis wyalobiT

swrafad vrceldeba miokardiumSi, rac mTeli kunTis

erTdroul SekumSvas, Semdgom ki mis srul modunebas

uzrunvelyofs. saboloo jamSi yovelive es guls bu-

nebrivi tumbos funqciis srulfasovnad ganxorciele-

bis saSualebas aZlevs.

gulis kunTovani qsovili wagrZelebuli formis

datotvili ujredebisagan Sedgeba, romelTa dakavSire-

ba specialuri, mxolod maTTvis damaxasiaTebeli kav-

SirebiT xorcieldeba. maTi SekumSva Zlierad da rit-

mulad xdeba da uzrunveyofs sisxlZarRvovan sistema-

Si sisxlis gadaadgilebas.

178

sur. 62. gulis kunTi.
I – endokardiumi: 1_endoTeliumi da mis qveSmdebare

Sre (2) elastikuri boWkoebiT (3);  II _ miokardiumi;
4_tipuri miocitebi; 5_atipuri miocitebi (purkinies kona).

gulis kunTovani ujredebi (kardiomiocitebi)

ConCxis ganivzoliani kunTovani qsovilis msgavsad ga-

nivzolianobiT xasiaTdeba (sur. 63). Tumca, misgan gan-

sxvavebiT, gulis kunTovani ujredebi mxolod erT an

or birTvs Seicavs, romelTac centraluri mdebareoba
ukaviaT.
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1 3 4 1 4 5     2

sur. 63. gulis ganivzoliani kunTovani qsovili.
1- gulis kunTovani boWko; 2-gulis kunTovani ujredis

(miocitis) birTvi; 3-CarTuli disko; 4-SemaerTebelqsovilovani
Canafenebi sisxlZarRvebiT; 5-anastomozebi or kunTovan boWkos

Soris.

kunTovan ujreds gars akravs faSari SemaerTebeli

qsovilis nazi fena, romelic mdidaria sisxlZarRvTa

kapilaruli qseliT. sinaTlis mikroskopSi gulis kun-

Tovani qsovilis damaxasiaTebeli morfologiuri Tavi-

sebureba muqi xazebis arsebobaSi gamoixateba. isini

kardiomiocitebis konebs ganivad kveTs. maT CarTuli
disko ewodeba. igi ramdenime tipis kavSirisagan Seq-

mnil kompleqss warmoadgens. CarTuli diskos meSveo-

biT ori mezobeli kardiomiociti erTmaneTs ukavSir-

deba. kavSiri SeiZleba iyos xazobrivi an safexurebri-

vi. eleqtronul mikroskopSi CarTuli diskos Semad-

genlobaSi ganirCeva sami gansxvavebuli struqtura: 1)

Sewebebis fascia (am membranul struqturas kardiomio-

citis terminaluri sarkomeris aqtinis filamentebi

ukavSirdeba. es aris hemi-Z-zoli); 2) desmosoma, rome-

lic erTmaneTTan akavSirebs or mezobel kardiomio-

cits da SekumSvisas xels uSlis maT dacilebas; 3)

napralisebri kavSiri-neqsusi. misi meSveobiT xdeba

ionTa cvla mezobel ujredebs Soris. neqsusebis arse-

bobis gamo gulis kunTi, romelic calkeuli ujrede-
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bisagan Sedgeba, moqmedebs funqciuri sincitiumis

msgavsad.

gulis kunTovan ujredebSi kumSviTi cilebis age-

buleba ConCxis kunTis msgavsia, Tumca, T-sistemas da

sarkoplazmur retikulums msgavsi mowesrigebuli gan-

lageba ar axasiaTebs. T-milakebi parkuWis kunTovan

qsovilSi ufro mravalricxovani da ganieria. amasTan,

T-milakebi ZiriTadad Z zolebis midamoSia ganlagebu-

li, gansxvavebiT ConCxis kunTisa, romelSic T-zolebi

izotropuli da anizotropuli diskoebis sazRvarze

mdebareobs. sarkoplazmuri retikulumi sustadaa gan-

viTarebuli. masSi miofibrilebi uwesrigodaa ganlage-

buli. garda amisa, ConCxis kunTovani qsovilisagan gan-

sxvavebiT gulis kunTs axasiaTebs diadebis arseboba,

romlebic T-milakisa da sarkoplazmuri badis erTi

cisternisagan Sedgeba.

kardiomiocitebi Zalian didi raodenobiT (citop-

lazmis moculobis daaxl. 40%, ConCxis kunTSi ki mxo-

lod 2%) Seicavs mitoqondriebs. isini gulis kunTSi

uzrunvelyofs aerobul metabolizms. energiis wyaros

aq cximovani mJavebi warmoadgens, romlebic kunTovan

ujredebSi trigliceridebis wveTebis saxiT inaxeba.

igi aq lipoproteinebis saxiT moitaneba. citoplazmaSi

gvxvdeba mcire raodenobiT glikogenic, romelic

stresul mdgomareobaSi iSleba glukozad da energiis

wyarod gamoiyeneba. birTvis maxloblad lipofuscinis

(siberis pigmenti) granulebi gvxvdeba.

parkuWebisa da winagulebis kunTovani qsovilebis

organizaciis principi ZiriTadad erTnairia, Tumca,

aris gansxvavebac. parkuWebSi T-milakebis raodenoba

bevrad metia winagulebTan SedarebiT. garda amisa, wi-

nagulebSi kunTovani ujredebis zomebi ufro naklebia.

gulis kunTovan ujredebSi gvxvdeba goljis aparat-

Tan dakavSirebuli membranuli granulebi. isini gansa-
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Tan dakavSirebuli membranuli granulebi. isini gansa-
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kuTrebiT bevria marjvena winagulSi, Tumca, gvxvdeba

marcxena winagulsa da parkuWebSic. maTSi moTavsebu-

lia specifikuri hormonis (atriopeptini) winamorbedi.

aRniSnuli hormoni moqmedebs Tirkmlebze da natriumi-

sa da wylis gamoyofas aZlierebs (misi antagonisti an-

tidiurezuli hormoni ki TirkmlebSi wylisa da natri-

umis Sekavebas iwvevs).

regeneracia. gulis kunTovan qsovils regeneraciis

unari yrmobis asakis Semdeg saerTod ar gaaCnia. Tum-

ca, xangrZlivi gaZlierebuli muSaobisas (mag., xSiri,

gaZlierebuli sisxlis arteriuli wnevis dros) xdeba

muSa kardiomiocitebis hipertofia. Rerovani ujredebi

an winamorbedi ujredebi gulis kunTovan qsovilSi

araa, amitomac daRupuli kardiomiocitebi (kerZod, mi-

okardiumis infarqtis dros) ar aRdgeba. am SemTxvevea-

Si dazianebis Sedegad warmoqmnili defeqtebi ZiriTa-

dad SemaerTebeli qsovilis xarjze xdeba, romelic Ca-

enacvleba kunTovan qsovils, ris Sedegadac miokardi-

umSi warmoiqmneba nawiburebi.

�e�p�i�d�e�r�m�u�l�i �w�a�r�m�o�S�o�b�i�s �m�i�o�e�p�i�T�e�l�u �r�i �u�j �r�e�d�e�b�i
(keratinis Semcvelobis gamo mas zogi avtori epiTe-

lur qsovils miakuTvnebs) ganlagebulia sarZeve, of-

lis, sanerwyve, sacremle jirkvlebis SemadgenlobaSi

(sur. 64; danarTi). isini uSualod arian ganlagebuli

sakuTriv epiTelze da dakavSirebuli arian bazalur

membranasTan. orive tipis ujredTa regeneracia xdeba

erTiani mcireddiferencirebuli winamorbedebis xar-

jze.AmioepiTeluri ujredebi varskvlaviseburi formi-

saa. ujredebis sxeuli Seicavs birTvs da zogadi mniS-

vnelobis organoidebs, morCebSi ki moTavsebulia Sem-

kumSavi aparati, romelic iseTive agebulebisaa, rogo-

ric mezenqimuri warmoSobis kunTovan qsovilSi.
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�n�e�i�r�a�l�u �r�i �w�a�r�m�o�S�o�b�i�s kunTovani qsovilis mioci-

tebi viTardeba neiraluri Canasaxisagan Tvalis bro-

lis SigniTa qsovilis kedlis SemadgenlobaSi. am uj-

redebis sxeuli ganlagebulia rqovanas ukana zedapir-

ze. TiToeuls gaaCnia morCebi, romlebic mimarTulia

rqovanas siRrmeSi da Tavsdeba misi zedapiris parale-

lurad. morCebSi ganlagebulia SemkumSavi aparati, ro-

melic iseTive agebulebisaa, rogorc gluv miocitebSi.

morCebSi isini qmnian paralelur da perpendikularul

konebs, romlebic uzrunvelyofen SekumSvas da modu-

nebas.
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nervuli qsovili
(Textus nevrosus)

�n�e�r�v�u�l�i �q�s�o�v�i�l�i �s�a�g�a�nagebulia centraluri da pe-

riferiuli nervuli sistema: Tavisa da zurgis tvini,

nervuli kvanZebi da wnulebi, periferiuli nervebi,

romlebsac agznebis, garemodan da Tavad Sinagani or-

ganoebidan informaciis miRebis, gadamuSavebis, Senax-

visa da gadacemis unari SeswevT.Nnervuli qsovilis am

TvisebaTa wyalobiT, nervuli sistema uzrunvelyofs

organizmis reaqciebs sxvadasxva gamRizianebelze, ax-

dens yvela organosa da organoTa sistemis muSaobis

regulacias da koordinacias.

nervuli qsovili nervuli ujredebisa da neirog-

liis urTierTdakavSirebuli sistemaa, romelic uz-

runvelyofs gaRizianebis miRebis, agznebis, impulsis

gamomuSavebisa da gadacemis specifikur funqciebs. igi

nervuli sistemis organoTa agebulebis safuZvelia da

uzrunvelyofs yvela qsovilisa da organos regulaci-

as, mis integrirebas organizmSi da awarmoebs mTeli

organizmis SeTanxmebul moqmedebas mudmivad cvalebad

garemo pirobebSi, e.i. uzrunvelyofs organizmis fun-

qciaTa korelacias, integracias da adaptacias.

nervuli ujredebi asruleben specifikur funqcias,

neiroglia ki organuladaa dakavSirebuli nervul uj-

redebTan da im ujredebTan, romlebic axorcieleben

sayrden, trofikul, sekretorul da damcvelobiT fun-

qciebs. Nnervuli qsovilis yvela elementi qmnis orga-

nizmis morfologiurad da funqciurad erTian nervul

sistemas.

�n�e�r�v�u�l�i �s�i�s�t�e�m�i�s�g�a�n�v�i�T�a�r�e�b�a�f�i �l�o �g�e�n�e�z�S�i
nervulma sistemam gaiara xangrZlivi evolucia

cxovelTa filogenezuri ganviTarebis procesSi. Ppir-
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veladi mgrZnobiare ujredebi Cndeba nawlavRruianeb-

Si, sadac am ujredebs varskvlaviseburi forma aqvT.

isini difuzurad arian gabneuli maT eqtodermaSi da

morCebiT ukavSirdebian erTmaneTs, riTac am umartives

nervul sistemas badisebur formas aZleven. es ujrede-

bi martivad diferencirebuli ujredebia. isini e.w. di-
fuzur nervul sistemas qmnis. nervuli sistemis gar-

Tuleba nervuli ujredebis koncentraciis mimarTule-

biT xdeboda, rasac nervuli centrebis warmoSoba moh-

yva. Semdgomi evoluciis procesSi nervuli ujredebi

grovdebian da qmnian nervul kvanZebs (ganglionebs),

romlebic Zewkvisebur nervul sistemas qmnis (uxerxem-

loTa umravlesobaSi). xerxemlianebSi luliseburi
formis centraluri nervuli sistema viTardeba, rome-

lic Sedgeba centraluri ganyofilebisagan _ Tavisa

da zurgis tvinisagan da periferiuli ganyofilebisa-

gan _ es nervebi da saboloo aparatebia.

nervuli qsovili viTardeba eqtodermis dorsalu-

ri (zurgis) Sesqelebisagan _ nervuli firfitisagan.
igi idrikeba, gadaiqceva jer nervul Rarad, Semdeg ki

Seirwymeba nervul lulad. igi ZuZumwovrebSi, maT So-

ris adamianSic, nervuli sistemis embrionuli nergia

(sur.65). misgan SemdegSi viTardeba Tavisa da zurgis

tvini, agreTve periferiuli nawilebi.
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sur. 65. nervuli milis formireba wiwilis CanasaxSi.A

Aa - nervuli firfitis stadia; b �rnervuli Raris

warmoqmna; g -nervuli milisa da gangliuri firfitis gamocal-
keveba eqtodermidan. 1-nervuli Rari; 2-nervuli lilvakebi; 3-ka-
nis eqtoderma; 4-qorda; 5-mezoderma; 6-gangliuri firfita; 7-ner-

vuli mili; 8-mezenqima; 9-entoderma.

ganviTarebis Sesabamisad, nervuli lulis ujrede-

bis intensiuri mitozuri dayofa xdeba, ris Sedegadac

lula sqeldeba. am stadiaze gamoiyofa sami Sre: Signi-
Ta ependimuri Sre, romlis ujredebic aqtiurad iyo-

fian mitozurad, Sua Sre _ mantiisa (labadis), romlis

ujredebis Sedgeniloba ivseba, rogorc sakuTar uj-

redTa mitozuri dayofis, ise SigniTa ependimuri Sri-

dan maTi gadaadgilebis gziT da gareTa Sre, romel-

sac kidis `vuali” ewodeba. Ees ukanaskneli Sre ori

wina Sris ujredTa morCebiT warmoiqmneba.

SigniTa Sris ujredebi SemdegSi gardaiqmneba ci-

lindruli formis ependimur (gliur) ujredebad, rom-

lebic amofenen zurgis tvinis centralur arxs. manti-

is Sris ujredovani elementebi ori mimarTulebiT di-
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ferencirdeba. maTgan warmoiqmneba neiroblastebi, rom-

lebic TandaTan gardaiqmnebian nervul ujredebad da

spongioblastebi, romlebic dasabams aZleven neirog-

liis sxvadasxva saxis ujredebs (astrocitebsa da

oligodendrogliocitebs). nervul ujredTa diferen-

cirebis dasawyisSi citoplazmaSi wvrili neirofibri-

lebi gamoCndeba. neiroblastis sxeuli TandaTan iRebs

msxlis formas, misi wawvetebuli bolodan ki morCi _

neiriti iwyebs ganviTarebas. neiroblastebi TandaTan

gardaiqmnebian neironebad. nervul sistemis centra-

lur da periferiul neironebSi mitozisa da amitozis

suraTi postembrionul periodSic Cans.

�n�e�i�r�o�n�e�b�i funqciuri da morfologiuri Tavisebu-

rebebiT mniSvnelovnad gansxvavdeba erTmaneTisagan.

funqciis mixedviT neironebs yofen mgrZnobiare (recep-

torul an aferentul), asociaciur da eferentul (ma-

moZravebel an motorul) (sur. 66, 67) neironebad.

N a b g        d

sur. 66.Nneironis saxeebi. a - bipolaruli (CarTuli anu
asociaciuri); b - unipolaruli (mgrZnobiare anu aferentuli);

g, d - multipolaruli (mamoZravebeli anu eferentuli).
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sur. 67. ganivzoliani kunTebis mgrZnobiare nervuli daboloebe-
bi. 1-aferentuli nervuli boWko; 2-nervuli boWkos datotianeba;

3-mgrZnobiare nervuli daboloebebi.

aferentuli neironebi agenerireben nervul im-

pulss organizmis Sinagani da garegani garemos sxva-

dasxvagvari zemoqmedebiT. eferentuli neironebi gadas-

cemen gaRizianebas muSa organoTa qsovilebs da aamoq-

medeben maT. Aasociaciuri (CarTuli) nervuli ujrede-

bi axorcieleben nervul ujredTa Soris sxvadasxva

kavSirs. nervuli ujredebi sxvadasxva zomisaa (4-6 mk-

dan 130 mk-mde). morCebis sigrZe ramdenime mikronidan

1_1,5 m-mde cvalebadobs.

funqciuri mniSvnelobiT neironTa morCebi or sa-

xisaa. zogi maTgani asrulebs neironTa sxeulidan ner-

vuli impulsis waRebis funqcias. es neiriti anu aqso-
nia (laT. axus _ RerZi). igi neirons erTi aqvs. Nneiriti

mTavrdeba saboloo aparatiT sxva neironze, anda muSa

organos qsovilebSi _ kunTebSi an jirkvlebSi. morCe-

bis meore saxea dendritebi (sur. 68). isini, umetesad,

Zlier itotebian. aqedan gamomdinareobs saxelwodebac

(berZ. dendron–xe). Ddendritebi iReben nervul gaRiziane-

bas da nervuli impulsi neironis sxeulisaken miaqvT.
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dendritebs periferiul boloze aqvT specifikuri mim-

Rebi aparati _ mgrZnobiare nervuli daboloebebi _

receptorebi.

sur. 68. neirocitebi. 1- nervuli ujredis sxeuli; 2-

aqsoni; 3-dendriti; 4-birTvi; 5- neirofibrilebi.

neiritis sigrZe ramdenime sm-ia, zogjer 1_1,5 met-

ric, wvrilia da TiTqmis mTel sigrZeze erTnairi sim-

sxo aqvT. Ddendritebi ki mokle morCebia, isini ujre-

dis maxlobladve itotebian da neirocitis uSualo

gagrZelebas warmoadgenen, iwyebian farTo fuZiT da

TandaTan viwrovdebian.

neiritis anu aqsonis gaswvriv nivTierebaTa mole-

kulebis transporti orive mimarTulebiT xdeba: aqso-

nis daboloebis mimarTulebiT – anterograduli tran-
sporti an aRmavali mimarTulebiT – retrograduli
transporti.

aqsoni centraluri nervuli sistemisagan miemarTe-

ba, dendriti ki - periferiisken.

neirocitebisagan gamosuli morCebis zoma da for-

ma sxvadasxvagvaria. morCebis raodenobisa da formis

mixedviT neirocitei SeiZleba iyos: unipolaruli,
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dendritebs periferiul boloze aqvT specifikuri mim-

Rebi aparati _ mgrZnobiare nervuli daboloebebi _

receptorebi.
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mixedviT neirocitei SeiZleba iyos: unipolaruli,
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fsevdounipolaruli (cruerTmorCiani), bipolaruli
da multipolaruli (romelTac 3 da meti morCi aqvT)

(sur. 65).

unipolarul neirons erTi morCi aqvT. es aris aq-

soni. isini mxolod embrionul periodSi gvxvdeba.

bipolaruli ormorCiani neironia – erTi aqsoniTa

da erTi dendritiT. bipolaruli neironebi gvxvdeba

koxlearul da vestibulur gangliebSi, badurasa da

ynosvis organoebSi.

fsevdounipolarul neirons gansakuTrebuli saxis

ori morCi aqvs. misi sxeulidan gamodis erTi morCi,

romelic sxeulidan odnav moSorebiT T-s magvarad or

totad itoteba. maTgan erTi morCi mgrZnobiarea, meore

– mamoZravebeli. misi dendriti aqsonis msgavsi, swori

da grZeli morCia, magram igi ar itoteba. Aaq nervuli

impulsi sxeulis gareSe dendritidan aqsonSi gadadis.

Tumca, sxeulSi xdeba sxvadasxva nivTierebis, maT So-

ris, neiromediatorebis sinTezi. fsevdounipolaruli

neironebi gvxvdeba Tavisa da zurgis tvinis gangliebis

umetesobaSi.

multipolarul neirons 3 da meti morCi aqvT. maT-

gan erTi aqsonia, danarCeni ki – dendriti. adamianis

organizmSi neironebis umravlesoba multipolarulia

(sur. 69).

neirocitebis birTvi mrgvalia an ovaluri da TiT-

qmis yovelTvis centrSia moTavsebuli. masSi mcirea

qromatini. birTvSi 1, zogjer 2_3 msxvili birTvakia.

birTvi umetesad erTi aqvT, iSviaTad _ 2 an meti, ci-

toplazmaSi yvela organoidia, kargadaa ganviTarebu-

li.
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sur. 69. Tvalis baduras multipolaruli nervuli ujredebi da
nervuli boWko. 1 - multipolaruli ujredebi: a) ujredis
sxeuli; b) birTvi; g) neiriti; d) dendritebi; 2 - nervuli

boWkoebi.

firfitovani kompleqsi, romelic goljim, swored,

1898 wels nervul ujredebSi aRmoaCina. Ggvxvdeba cen-

trosoma, mitoqondriebi, endoplazmuri bade, rogorc

marcvlovani, aseve gluvi. citoplazma mdidaria ribo-

somebiT. gvxvdeba agreTve CanarTebi glikogenis, lipi-

debis, aseve, pigmentebis (melanini da yviTeli feris

lipiduri pigmenti _ lipofuscini) saxiT. (lipofusci-

ni adamians, umetesad, 7 wlis asakis Semdeg uCndeba da

matulobs 30 wlisaTvis).

nervuli ujredis specialuri warmonaqmnebia nei-
rofibrilebi da tigroiduli nivTiereba.

neirofibrilebi wvrili Zafebia, romlebic neiro-

citsa da mis morCebSi mdebareobs, sadac isini xSir

bades qmnian (morCebSi paralelurad lagdebian) (sur.

70). isini dakavSirebulia nervuli ujredebis agznebis

mdgomareobasTan.
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sur. 70. neirofibrilebi zurgis tvinis wina rqebis
nervul ujredebSi. 1-ujredis sxeuli: a) neiroplazma;

b) neirofibrilebi; 2-birTvi; 3-ujredis morCebi: g) dendritebi;
d) neiriti.

tigroidul nivTierebas anu tigroids birTvis sa-

RebavebiT SeRebvis gamo qromatofilur nivTierebasac

uwodeben. igi imyofeba ujredTa sxeulSi, dendritTa

fuZeebSi, aqsonebSi ki arasodes ar aRiniSneba. igi gan-

lagebulia beltebis an marcvlebis saxiT da citop-

lazmas xalebian Sexedulebas aZlevs. cocxal ujre-

debSi tigroidis aRmoCena ver moxerxda, nervuli sis-

temis paTologiaSi mas eniWeba garkveuli mniSvneloba.

�n�e�i�r�o�g�l�i�a
nervuli qsovilis SemadgenlobaSi, nervul ujred-

Ta garda, Sedis damxmare qsovili _ neiroglia. igi as-

rulebs sayrden, SemomsazRvrel, trofikul, sekreto-

rul da damcvelobiT funqciebs (berZ. glia- webo). nei-

rogliis yvela elementi genetikurad or sxvadasxva
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saxed iyofa: gliocitebad (makroglia) (sur. 71) da

gliur makrofagebad (mikroglia). gliocitebi neirone-

bis erTdroulad viTardeba nervuli lulis spongiob-

lastebidan. gliocitebs Soris arCeven: ependimoci-
tebs, astrocitebsa da oligodendrocitebs. Ggliuri

makrofagebi mezenqimis warmonaqmnebia.

sur. 71. makroglia. naTxemis gliuri elementebi.
1 - astrocitebi; 2 - gliuri boWkoebi.

ependimocitebi qmnis ujreduli elementebis mkvriv

Sres, romelic amofens zurgis tvinis arxs da tvinis

yvela parkuWs. histogenezis procesSi nervuli lulis

SigniTa zedapirze diferencirdeba wamwamebi, romle-

bic Tavisi kumSviTi unariT xels uwyoben cerebrospi-

nuri siTxis moZraobas. am ujredebs bazalur boloeb-

ze aqvT grZeli morCebi, romlebic itotebian, gadakve-

Ten mTel nervul lulas da qmnian mis sayrden apa-

rats. postembrionul periodSi wamwamebi TandaTan

ikargeba da SenarCundeba mxolod zogierT nawilSi,

magaliTad, Sua tvinis wyalsadenSi.
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zogi ependimociti asrulebs sekretorul funqci-

as, gamoyofs sekrets (magaliTad, Tavis tvinis ukana

komisuris areSi, romelic, SesaZloa, wylis cvlis re-

gulaciaSi monawileobdes).

bazalur nawilSi citoplazma Seicavs msxvil mi-

toqondriebs da CanarTebs (cxims, pigments da a.S.).

astrocitebi wvrili, varskvlaviseburi ujredebia,

romlebic mravalmxriv mimarTul morCebs Seicaven. ar-

Ceven plazmur da boWkovan astrocitebs. maT Soris

gardamavali formebicaa.

plazmuri astrocitebi ZiriTadad centraluri

nervuli sistemis rux nivTierebaSia. axasiaTebs msxvi-

li, momrgvalo, qromatiniT Raribi birTvi, mraval-

ricxovani, datotvili, mokle morCebi. citoplazma

mdidaria mitoqondriebiT.

boWkovani astrocitebi umTavresad TeTr nivTiere-

baSi gvxvdeba. maT aqvT 20-40 sadakonturiani, grZeli,

sustad datotvili morCebi. citoplazma periferiul

nawilSi qmnis wvril boWkoebs, romlebic gadaxlar-

Tulni arian badiseburad da qmnian tvinis sayrden apa-

rats. astrocitebis morCebi sisxlZarRvebsa da tvinis

zedapirze Tavisi gaganierebuli boloebiT SemomsazR-

vrel membranebs qmnian.

oligodendrogliocitebi neirogliis ujredTa

yvelaze mravalricxovani jgufia. nervuli sistemis

sxvadasxva nawilSi isini sxvadasxva formisaa. tvinis

rux nivTierebaSi mcire zomisani arian da ovaluri an

kuTxuri formis, axasiaTebT ramdenime mokle da sus-

tad datotvili morCi. isini gars ekvris neironTa sxe-

ulebs nervuli sistemis centralur da periferiul

nawilSi, nervul boWkoTa da nervul daboloebaTa

SedgenilobaSi. isini ar Seicavs neirofilamentebs,

asruleben trofikul funqcias da monawileoben nei-

rocitebis nivTierebaTa cvlaSi, mniSvnelovan rols
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asruleben, agreTve, morCebis irgvlivi garsebis war-

moqmnaSi da nervul boWkoTa degeneraciisa da regene-

raciis procesSi. nervul daboloebebSi isini monawi-

leoben nervuli impulsebis miRebisa da gadacemis

procesebSi.

mikroglia anu gliuri makrofagebi mcire zomisaa,

metwilad morCis formis, ameboiduri moZraobis unaris

mqone. asruleben fagocitozis funqcias. am mxriv isini

nervul sistemaSi damcvelobiT funqciasac asruleben.

es maT aaxloebs mezenqimur ujredebTan. amiT dastur-

deba maTi warmoqmna mezenqimidan. maTi birTvebi wagrZe-

lebuli an samkuTxa formisaa da mdidaria qromatiniT.

gaRizianebisas maTi forma icvleba, morCebi grZelde-

ba, ujredebi mrgvaldeba. Tavis tvinSi gliuri makro-

fagebis raodenobis mniSvnelovani mateba aRiniSneba

adamianis SeZenili imunodeficitis sindromisas (Sid-

si). Sidsis virusi neironebs uSualod ar azianebs, mag-

ram igi, aRwevs ra gliur makrofagebSi, aq warmoqmni-

li toqsinebi meoradad azianebs neironebs.

�n�e�r�v�u�l�i �b�o�W�k�o�e�b�i
centraluri nervuli sistemis kavSiri periferias-

Tan gamtari elementebis _ nervebis meSveobiT xorci-

eldeba. maT safuZvels warmoadgens nervuli boWkoebi.
boWkoebis mTavar nawils qmnis RerZuli cilindrebi,

romlebic aqsonebis uSualo gagrZelebas warmoadgenen.

RerZiTi cilindri dafarulia garsebiT. arsebobs SiS-

veli RerZiTi cilindrebic. Ggarsebs Soris gamoirCeva

sqeli, rbili garsi _ mielinis garsi, romlis arsebo-

bis an ararsebobis mixedviT arCeven mielinian da umie-
lino boWkoebs. garda mielinis garsisa, RerZiTi ci-

lindri SemosazRvrulia, agreTve, garsiT, romelic

oligodendrogliis ujredebisgan Sedgeba. maT lemo-
citebi (Svanis ujredebi) ewodeba. lemocitebis (Svanis
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ujredebis) Sre garedan akravs boWkos periferiul zo-

nas da qmnis e.w. Svanis garss.
umielino nervuli boWkoebi (sur. 72), umetesad, ve-

getatiuri nervuli sistemis SedgenilobaSia.

sur. 72. umielino nervuli boWko.
a-nevrilema; b-lemocitebi (Svanis ujredebi);

g-RerZiTi cilindri.

misi garsebis oligodendrogliis ujredebi, rom-

lebic mWidrodaa ganlagebuli, qmnian citoplazmis Wi-

mebs, romlebSic ovaluri birTvebia. Sinagan organoTa

nervul boWkoebSi erT aseT ujredSi ramdenime (10-20)

RerZiTi cilindria, romlebic sxvadasxva neirons

ekuTvnis anu erTi gliuri ujredi, rogorc wesi, ram-

denime aqsonis safarvels qmnis. maT SeuZliaT, dato-

von erTi boWko da mosazRvre boWkoSi gadavidnen. aseT

boWkoebs, romlebic ramdenime RerZiT cilindrs Seica-

ven, kabelis tipis boWkoebi ewodeba. umielino nervul

boWkoSi impulsi talRiseburad vrceldeba.
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mielinuri nervuli boWkoebi ufro sqelia (sur.

73). isinic Seicaven RerZiT cilindrs, romelsac lemo-

citebis (Svanis) garsi akravs, magram garsi aq ufro

sur. 73. sajdomi nervis izolirebuli mieliniani nervuli
boWkoebi. 1–nevrilema; 2-rbili garsi; 3-ranvies rgoliseburi

Seviwroeba; 4-nevrilemis naWdevebi; 5–RerZiTi cilindri;
6–SemaerTebeli qsovilis boWkoebi (endonevriumi).

rTulia. Camoyalibebul mielinur boWkoSi arCeven or

garss: SigniTas, ufro sqels _ mielinis Sres da gare-

Tas _ Txels, romelic Sedgeba lemocitebis citop-

lazmisa da maTi birTvebisagan. maTTvis damaxasiaTebe-

li Tavisebureba isaa, rom mielinis garsSi aris lipi-

duri nivTiereba _ mielini, romelic osmiumis mJavaTi

boWkos damuSavebisas intensiurad iRebeba muq yavis-

frad. mieliniani boWko warmodgenilia erTgvarovani

cilindriT, romelSic erTmaneTisagan garkveul man-

Zilze ganlagebulia iribad orientirebuli naTeli

xazebi _ mielinis naWdevebi, anu Smidt-lantermanis
naWdevebi. garkveuli intervalis Semdeg boWko mkveT-

rad Txeldeba da qmnis Seviwroebas – kvanZis Seviwroe-

bas anu ranvies Seviwroebas. kvanZebs Soris segmentebis

garsi erTi gliuri ujrediTaa warmodgenili (lemo-
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ujredebis) Sre garedan akravs boWkos periferiul zo-

nas da qmnis e.w. Svanis garss.
umielino nervuli boWkoebi (sur. 72), umetesad, ve-

getatiuri nervuli sistemis SedgenilobaSia.

sur. 72. umielino nervuli boWko.
a-nevrilema; b-lemocitebi (Svanis ujredebi);

g-RerZiTi cilindri.

misi garsebis oligodendrogliis ujredebi, rom-

lebic mWidrodaa ganlagebuli, qmnian citoplazmis Wi-

mebs, romlebSic ovaluri birTvebia. Sinagan organoTa

nervul boWkoebSi erT aseT ujredSi ramdenime (10-20)

RerZiTi cilindria, romlebic sxvadasxva neirons

ekuTvnis anu erTi gliuri ujredi, rogorc wesi, ram-

denime aqsonis safarvels qmnis. maT SeuZliaT, dato-

von erTi boWko da mosazRvre boWkoSi gadavidnen. aseT

boWkoebs, romlebic ramdenime RerZiT cilindrs Seica-

ven, kabelis tipis boWkoebi ewodeba. umielino nervul

boWkoSi impulsi talRiseburad vrceldeba.
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mielinuri nervuli boWkoebi ufro sqelia (sur.
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garsi erTi gliuri ujrediTaa warmodgenili (lemo-
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citebis _ Svanis ujredebis Sre garedan akravs boWkos

periferiul zonas da qmnis e.w. Svanis garss). centra-

lur nervul sistemaSi aqsoni ranvies Seviwroebis

ubanSi gaSiSvlebulia, periferiul nervul sistemaSi

ki igi Svanis ujredebis mcire zomis citoplazmuri

gamonazardebiTaa dafaruli. ranvies Seviwroebis uban-

Si aqsoni SedarebiT ufro sqelia da misi membrana

Na+-is arxebs Seicavs. natriumis arxebis lokaluri

ganlagebis gamo impulsi mielinur boWkoebSi naxtomi-

seburad vrceldeba.

nervul boWkoTa RerZiTi cilindri Sedgeba nei-

roplazmisagan _ nervuli ujredis ustruqturo ci-

toplazmisagan, romelic Seicavs sigrZivad orientire-

bul neirofilamentebs da neirotubulebs. RerZiTi ci-

lindris neiroplazmaSi mitoqondriebia, romlebic

uSualod Seviwroebis adgilTan axlos metia, boWkos

sabolo aparatebSi ki _ gansakuTrebiT bevri. msxvil-

RerZiani boWkoebi gaRizianebas ufro swrafad atarebs,

vidre wvrili boWkoebi. mielinuri boWkoebi ufro Cqa-

ra atarebs impulss, vidre umielino boWkoebi.

�s�a�b�o�l�o�o �n�e�r�v�u�l�i �a�p�a�r�a�t�e�b�i
neironTa kavSiri qsovilebTan da organoebTan

myardeba nervuli boWkoebis meSveobiT, romlebic sabo-

loo nervul aparats qmnian. saboloo nervuli aparati

Rebulobs gaRizianebas (romelic nervul daboloebeb-

ze sxvadasxvagvari zemoqmedebiT gamoiwveva). miRebuli

gaRizianeba gadaecema centralur nervul sistemas da

aqedan _ sxvadasxva organos, romlebic gaRizianebas

ama Tu im saxiT pasuxoben.

im warmonaqmnebs, romlebic gaRizianebis miRebas

emsaxurebian, receptorul aparatebs uwodeben, maTgan

agznebis gamtarebel nervebs _ mgrZnobiare nervebs. im

warmonaqmnebs periferiul organoebSi, romlebic im-
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pulsebis realizacias emsaxurebian, efeqtoruli sabo-
loo aparatebi ewodeba, xolo nervebs _ mamoZravebeli
nervebi.

saboloo nervuli aparatebi rTuli warmonaqmnebia.

maT SemadgenlobaSi Sedis nervuli boWkoebi da agreT-

ve qsovilebi, romlebSic es boWkoebi bolovdeba.

efeqtoruli aparatebi nervuli daboloebebis Se-

darebiT martivi saxea. Gganivzolian kunTTan misuli

rbilgarsiani nervuli boWkoebi iSleba wvril boWkoe-

bad. isini uxvad itotebian da saboloo nervul apara-

tebs _ mamoZravebel firfitebs qmnian. Ggluv kunTebSi

urbilgarso (umielino) boWkoebi SemaerTebel qsovi-

lovan CanafenebSi bolovdebian da qmnian wnulebs, ro-

melTa totebi ujredebisaken miemarTebian.

gaRizianebis mimRebi receptoruli aparatebi an Ta-

visufalia, an SemaerTebel qsovilovan kafsulebSia

moTavsebuli. inkafsulirebuls plevraSi, jorjalSi,

iogebSi fater-paCinis sxeulakebi ewodeba. maT Semad-

genlobaSi Sedis kafsula, SigniTa kolba da masSi Se-

mavali boWkoebi. am sxeulakebs wnevis SemgrZneb apara-

tad Tvlian. Aarsebobs inkafsulirebuli daboloebe-

bis sxva formebic.

�s�i�n�a�f�s�e�b�i
nervul ujredTa kavSiri sinafsebis meSveobiT

xorcieldeba (berZ. “sinafsis”_SeerTeba, dakavSireba).

sinafsis areSi erTi neironis aqsonis saboloo totebi

qmnis presinafsur poluss, romelic kontaqts amyarebs

meore neironis sxeulTan an dendritTan, romelic pos-
tsinafsur poluss ayalibebs. Ppirveli neironis aqso-

nis saboloo datotianebebi nervuli sistemis sxvadas-

xva nawilis sinafsebSi morfologiurad sxvadasxvaa.

lokalizaciis mixedviT arCeven aqsosomatur sinafsebs
(pirveli neironis terminaluri totebi mTavrdeba meo-
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re neironis sxeulze), aqsodendritul sinafsebs (pir-

veli neironis terminaluri totebi Sedis sinafsur

kavSirSi meore neironis dendritebTan) da aqsoaqsonur
sinafsebs (erTi neironis aqsonis daboloebani meore

neironis aqsonze bolovdeba).Aam ukanasknels miaweren

ara agznebis gadacemas, aramed impulsis Sekavebas. si-

nafsis saSualebiT nervulma impulsebma SeiZleba gaia-

ros mxolod erTi mimarTulebiT _ erTi neironis aq-

sonis saboloo aparatidan meore neironze. sinafsis es

metad mniSvnelovani Tviseba safuZvlad udevs refleq-

suri rkalebis dinamikur polarizacias.

sinafsis orive polusis gamokvleviT dastudeba,

rom aqsonis saboloo aparati maRali bioqimiuri aqti-

vobiT xasiaTdeba. is mdidaria mitoqondriebiT. citop-

lazma Seicavs wvril da mravalricxovan sinafsur

buStuks. sinafsis areSi aqsonis zedapiri dafarulia

presinafsuri membraniT, romelic neironis ujredul

garss Seesabameba. presinafsur membranasa da postsi-

nafsur membranas, e.i. meore neironis ujredul garss

Soris vlindeba sinafsuri naprali. zogjer sinafsuri

buStukebis SigTavsi sinafsur napralSi gamodis. dad-

genilia, rom nervuli agznebis dros sinafsebSi buS-

tukebis SigTavsidan gamodis mediatorebi (acetilqo-

lini, noradrenalini), romelTa meSveobiTac gaRiziane-

ba erTi neironidan meoreze gadaecema.

�r�e�f�l�e�q�s�u�r�i �r�k�a�l�i

rogorc Cans, nervuli sistema Sedgeba didi raode-

nobiT neironisagan. Nnervuli boWkoebi, romlebiTac

daserilia sxeulis yvela qsovili, qmnis mravalricxo-

van receptorul da efeqtorul saboloo aparatebs.
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gaRizianebis Sedegad warmoqmnili nervuli impul-

sebi uSualod an asociaciuri neironebis, maT Soris,

centraluri nervuli sistemis neironTa monawileobiT,

Sedian mamoZravebel, efeqtorul nervul ujredebSi da

maTi efeqtoruli daboloebebiT _ muSa organoebis

qsovilebSi. �n�e�i�r�o�n�T�a �j�a�W�v�s�,�r�o�m�e�l�i�c �u�z�r�u�n�v�e�l�y�o�f�s
�n�e�r�v�u�l�i �i�m�p�u�l�s�i�s �g�a�t�a�r�e�b�a�s �m�g�r�Z�n�o�b�i�a�r�e �n�e�i�r�o�n�i�s
�r�e�c�e�p�t�o�r�e�b�i�d�a�n�m�u�S�a�o�r�g�a�n�o�S�i �m�a�m�o�Z�r�a�v�e�b�e�l �d�a�b�o�l�o �e�-
�b�a�m�d�e�,�r�e�f�l�e�q�s�u�r�i �r�k�a�l�i �e�w�o�d�e�b�a(sur.74).

sur. 74. refleqsuri rkali. 1-CarTuli neironi; 2-efeqtoruli
neironi; 3-efeqtoruli daboloebebi kunTSi; 4-afeqtoruli

neironi; 5-receptorebi.

yvelaze martivi refleqsuri rkalis gza, romelic

ori _ mgrZnobiare da mamoZravebeli neironebisagan

Sedgeba, Semdegia: receptori → dendriti → recepto-

ruli neironis sxeuli → misi neiriti → sinafsi (ori

neironis kontaqti) → mamoZravebeli nervuli ujredis

dendriti → misi sxeuli → misi neiriti → mamoZrave-

beli daboloeba. umetes SemTxvevaSi, mgrZnobiare da
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re neironis sxeulze), aqsodendritul sinafsebs (pir-
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mamoZravebel neironebs Soris CarTuli anu asociaciu-
ri nervuli ujredebia.

umaRles cxovelTa refleqsuri rkalebi, Cveuleb-

riv, mravali neironisagan Sedgeba, amitomac refleqsu-

ri rkalis sqema ufro rTulia.

refleqsuri rkalebi SeiZleba iyos `cerebrospinu-

ri _ somaturi” tipis da `avtonomiuri _ vegetatiuri”

tipis.

cerebrospinuri refleqsuri rkalebi, umetesad,

axorcieleben ConCxis kunTebis muSaobis nebismier re-

gulacias, avtonomiuri nervuli rkalebi ki ZiriTadad

aregulireben Sinagan organoTa gluvi kunTebis uneb-

lie kumSviT moZraobas.

�n�e�r�v�u�l�i �s�i�s�t�e�m�i�s�g�a�n�v�i�T�a�r�e�b�a �o�n�t�o�g�e�n�e�z�S�i
nervuli sistema ontogenezSi Semdegnairad viTar-

deba: jer eqtodermaSi viTardeba nervuli firfita,
misgan - nervuli Rari, Semdeg ki – nervuli mili da

nervuli Txemi, romelTa ujredebi neiroeqtodermas
qmnis. ujredTa proliferaciis gamo nervuli milis ke-

deli sqeldeba, xolo misi sanaTuri mcirdeba. xerxema-

li ufro swrafad izrdeba, vidre tvini, romelic mis

arxSia moTavsebuli, ris Sedegadac:

1. zurgis tvini dakavSirebuli rCeba Tavis tvinTan

da amis gamo mozrdil adamianSi tvini xerxemlis arxs

mTlianad ar avsebs _ aRwevs welis I an II malas;

2. zurgis tvinis sxvadasxva ubani, romlebic Seesa-

bameba organizmis garkveul segments (segmentebi gani-

sazRvreba malebiT), TandaTan am segmentze maRla aR-

moCndeba. amitom aferentuli da eferentuli boWkoebi,
romlebic zurgis tvinis yoveli segmentidan gamodis,

iZulebulia, Cahyves zurgis tvinis zedapirs qveviT, sa-

nam Sesabamis malTaSua xvrels miaRwevs. aseTi cdoma

gansakuTrebiT TvalnaTelia zurgis tvinis kaudaluri
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nawilSi, sadac xerxemlis arxSi zurgis tvinis magiv-

rad moTavsebulia mxolod aferentuli da eferentu-

li boWkoebi, romlebic qvemoT miemarTeba _ zurgis

tvinis qvemo segmentidan malebSua xvrelamde.

Tavis tvinis ganviTarebas safuZvlad udevs mezen-

qimis ori nawili: 1. nervuli milis kedlis sxvadasxva

nawili izrdeba sxvadasxvagvari siswrafiT, ris gamoc

isini sxvadasxva ubanSi sxvadasxva sisqisaa; 2. nervuli

milis sigrZivi zrda xdeba im ubanSi, sadac Tavis tvi-

ni unda ganviTardes. am dros igi imaze ufro grZeli

xdeba, vidre is sivrce, romelSic unda Caetios, amito-

mac ixreba. milis kranialuri bolodan warmoiqmneba

naWdevebiT gayofili sami amoberiloba. es buStebi wi-
na, Sua da ukana tvins qmnis.

ukana tvini. Tu gavkecavT rezinis mils, ganakveTis

adgilze gafarTovdeba da gabrtyeldeba, sanaTuri ki

napralis formas miiRebs. aseve, roca nervuli mili

ukana tvinis areSi ixsneba im ubanSi, romelsac flexura
pontina ewodeba, misi gverdiTi kedlebi ganze midis,

Txeli `saxuravi~ iWimeba metad, vidre `fskeri~ da war-

moqmnis Txel Sres. aq igi sqeldeba da misgan warmoiq-

mneba mogrZo tvini da varolis xidi. milis orive mxa-

reze Cndeba didi amodrekilobebi, romlebic erTma-

neTs uerTdeba da warmoiqmneba naTxemi. nervuli milis

sanaTuri warmoqmnis Rrus, romelsac meoTxe parkuWi
ewodeba. is Seicavs Tav-zurgtvinis siTxes da sxva par-

kuWebs ukavSirdeba. ukana tvini zurgis tvinSi gadadis.

Sua tvini inarCunebs milis formas, misi sanaTuri

ki napralis formas iRebs da warmoqmnis silviis wyal-

sadens anu naprals, romelic aerTebs wina da ukana

tvinis parkuWebs. mogrZo tvini, varolis xidi da Sua

tvini erTad Seicavs neironis sxeulebis mniSvnelovan

jgufebs. nervuli ujredebis aseT grovebs birTvebi
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mamoZravebel neironebs Soris CarTuli anu asociaciu-
ri nervuli ujredebia.

umaRles cxovelTa refleqsuri rkalebi, Cveuleb-

riv, mravali neironisagan Sedgeba, amitomac refleqsu-

ri rkalis sqema ufro rTulia.

refleqsuri rkalebi SeiZleba iyos `cerebrospinu-

ri _ somaturi” tipis da `avtonomiuri _ vegetatiuri”

tipis.

cerebrospinuri refleqsuri rkalebi, umetesad,

axorcieleben ConCxis kunTebis muSaobis nebismier re-

gulacias, avtonomiuri nervuli rkalebi ki ZiriTadad

aregulireben Sinagan organoTa gluvi kunTebis uneb-

lie kumSviT moZraobas.

�n�e�r�v�u�l�i �s�i�s�t�e�m�i�s�g�a�n�v�i�T�a�r�e�b�a �o�n�t�o�g�e�n�e�z�S�i
nervuli sistema ontogenezSi Semdegnairad viTar-

deba: jer eqtodermaSi viTardeba nervuli firfita,
misgan - nervuli Rari, Semdeg ki – nervuli mili da

nervuli Txemi, romelTa ujredebi neiroeqtodermas
qmnis. ujredTa proliferaciis gamo nervuli milis ke-

deli sqeldeba, xolo misi sanaTuri mcirdeba. xerxema-

li ufro swrafad izrdeba, vidre tvini, romelic mis

arxSia moTavsebuli, ris Sedegadac:

1. zurgis tvini dakavSirebuli rCeba Tavis tvinTan

da amis gamo mozrdil adamianSi tvini xerxemlis arxs

mTlianad ar avsebs _ aRwevs welis I an II malas;

2. zurgis tvinis sxvadasxva ubani, romlebic Seesa-

bameba organizmis garkveul segments (segmentebi gani-

sazRvreba malebiT), TandaTan am segmentze maRla aR-

moCndeba. amitom aferentuli da eferentuli boWkoebi,
romlebic zurgis tvinis yoveli segmentidan gamodis,

iZulebulia, Cahyves zurgis tvinis zedapirs qveviT, sa-

nam Sesabamis malTaSua xvrels miaRwevs. aseTi cdoma

gansakuTrebiT TvalnaTelia zurgis tvinis kaudaluri
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ewodeba. aRmavali da daRmavali boWkoebi am areSi war-

moqmnis sinafsebs an gaivlis mas uwyvetad.

wina tvini. wina tvinsa da Sua tvins Soris areSi

nervuli milic ixreba, magram es nakeci rezinis milis

nakecs ar hgavs, amitomac, aq sanaTuri ar viwrovdeba.

wina tvinis kaudalur nawilakSi milis kedlebis gasqe-

leba warmoqmnis Talamuss da hipoTalamuss. rostra-

luri (wina) nawili Sedgeba ori didi hemisferosgan.
Tvlian, rom Talamusi ZiriTadad gadascems aferen-

tul impulsebs zemoT moTavsebul hemisferoebs Tavis

tvinis qvemo ubnebidan da zurgis tvinidan. hipoTala-
musi akontrolebs organizmis bevr mniSvnelovan fun-

qcias vegetatiuri nervuli sistemis meSveobiT. amas

garda, gamoimuSavebs neirohormonebs da akontrolebs

bevri hormonis gamoyofas. nervuli milis sanaTuri aq

warmoadgens vertikalur naprals. mas mesame parkuWi
ewodeba. wina tvinis rostralur nawilSi nervuli mi-

lis dorsaluri kedlebi warmoqmnis or uzarmazar

borcvs – tvinis did hemisferoebs. maTi Rruebi – gver-

diTi parkuWebi uerTdeba mesame parkuWs parkuWTaSua

xvreliT. hemisferoebis zedapiri danaoWebulia, maTSi

aris Rrma Rarebi da kvlebi. es ukanaskneli gayofilia

TxemebiT, romlebsac xveulebi ewodeba. did hemisfero-

ebSi xdeba grZnobaTa organoebidan momavali sensoru-

li informaciis integracia da motoruli reaqciebis

koordinacia. garda amisa, aqve warmoebs azrovnebis

rTuli procesebi: Seswavla, damaxsovreba da metyvele-

bis gamoyeneba.

neiroeqtodermuli ujredebi ganicdis diferenci-

rebas sami mimarTulebiT: 1. neironebi; 2. neirogliis
ujredebi _ astrocitebi da oligodendrocitebi; 3.
ependimis ujredebi, romlebic amofenen nervuli milis

Rrus, Semdeg ki _ parkuWebis Rruebs.
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�d�i�d�i �h�e�m�i�s�f�e�r�o�e�b�i�s �q�e�r�q�i�s�n�e�i�r�o�n�u�l�i �o�r�g�a�n�i�z�a�c�i�a�.
didi hemisferoebis qerqi ruxi nivTierebisagan Sedge-

ba, romlis sisqe 1,5 - 5 mm-ia. qerqi garedan faravs

TeTr nivTierebas (sur. 75). Rarebisa da xveulebis ga-

mo, romlebic didi hemisferoebis zedapirs faravs, ru-

xi nivTierebis raodenoba adamianSi metia, vidre cxove-

lebSi. qerqis mikroskopul Senebas saerTo gegma aqvs,

romelic modifikacias ganicdis sxvadasxva funqciuri

daniSnulebis ubanSi. neironebis sxeulebi qerqSi war-

moqmnis 6 Sres:

sur. 75. adamianis Tavis tvinis qerqi.
1- tvinis garsi; 2- Tavis tvinis qerqis ruxi nivTiereba; 3-mole-
kuluri firfitis horizontaluri neirocitebi; 4-piramiduli
neirocitebi; 5-gangliozuri firfitis giganturpiramiduli

neirocitebi; 6-mravalformiani neirocitebi; 7-mravalformiani
ujredebis firfitebi.
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1. yvelaze zedapiruls ewodeba molekuluri Sre.
igi Seicavs sxeulebs mcire raodenobiT da umetesad

Sedgeba qveS mdebare ujredebis boWkoebisagan, romle-

bic sxvadasxva mimarTulebiT, magram zedapiris para-

lelurad miemarTeba;

2. gareTa marcvlovani Sre - Seicavs mravali wvri-

li neironis sxeuls, romlebic mcire gadidebis dros

marcvlebis saxiT warmogvidgeba;

3. piramiduli ujredebis Sre. masSi neironebs pira-

miduli formis sxeulebi aqvT;

4. Sida marcvlovani Sre - Seicavs wvrili neirone-

bis sxeulebs;

5. Sida piramiduli anu ganglionuri Sre. tvinis

qerqis mamoZravebel zonaSi ganglionuri Sris pirami-

duli ujredebia, romlebsac becis ujredebi ewodeba;
6. polimorfuli ujredebis Sre. Aam Sris ujre-

debs sxvadasxva forma aqvs.

qerqSi saSualod 10 miliardi neironia, xolo,

radgan TiToeuls SeuZlia sinafsurad dakavSireba 10

000 sxvasTan, cxadia, rTuli araa imis warmodgena, ra

raodenobis gamtari gzebi warmoiqmneba aq.

�n�a�T�x�e�m�i�s�q�e�r�q�i�s �n�e�i�r�o�n�u�l�i �o�r�g�a�n�i�z�a�c�i�a�. naTxemis

ruxi nivTierebis Seneba mcired gansxvavdeba didi he-

misferoebis qerqisagan. masSi sami Srea: 1. gareTa Sre –
molekuluri – Seicavs mcire raodenobiT wvril nei-

ronebs da uamrav umielino boWkos; 2. mis siRrmeSi

devs purkinies msxliseburi ujredebis Sre;  3. ruxi

nivTierebis danarCeni nawili warmodgenilia marcvlo-
vani SriT, romelic uamrav wvril neirons Seicavs.

sxvadasxva tipis neironebi warmoqmnis rTul siste-

mas, romelSic purkinies ujredebi Rebuloben, rogorc

amgzneb, ise Semakavebel impulsebs. maTi dendritebis

totebi midian molekulur Sremde da aRweven masSi, sa-
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dac agroveben didi hemisferoebidan momaval amgzneb

impulsebs. naTxemi iseTnairad cvlis mamoZravebeli im-

pulsebis nakads, rom moaxdinos im moZraobaTa koor-

dinacia da regulireba, romelSic monawileobs sxva-

dasxva jgufis kunTebi.

�z�u�r�g�i�s �t�v�i�n�i�.zurgis tvini anatomiurad Sedgeba

ori simetriuli naxevrisagan, romlebic gamoyofilia

erTmaneTisagan ventraluri centraluri napraliT da

dorsaluri Sua ZgidiT (sur. 76).

sur. 76. zurgis tvini (ganivi ganakveTi). 1-tvinis rbili garsi;
2-TeTri nivTiereba; 3-wina Sua naWdevi; 4-ukana Sua Zgide; 5-ruxi
nivTiereba; 6-wina rqebi multipolaruli nervuli ujredebiT;

7-ukana rqebi; 8-ruxi nawiburi; 9- centraluri arxi;
10-gverdiTi rqebi.

centralurad moTavsebuli ruxi nivTiereba Sei-
cavs multipolarul nervul ujredebs, romelTa gro-
vebi zurgis tvinis birTvebs warmoadgens. periferiu-
lad ganlagebuli TeTri nivTiereba warmodgenilia
nervuli boWkoebiT.
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ruxi nivTiereba anatomurad Sedgeba ori naxevrisa-
gan, romlebic gamoyofilia napraliT (komisuriT). yo-
vel maTgans gaaCnia dorsaluri da ventraluri rqebi.
zurgis tvinis gulmkerdis da welis segmentebSi ven-
tralur rqebs gamoeyofa lateraluri rqebi. ruxi niv-
Tierebis SemadgenlobaSi Sedis multipolaruli nei-
ronebi, umielino da mieliniani nervuli boWkoebi da
neiroglia. erTi funqciuri daniSnulebis mqone neiro-
nebis jgufebi warmoqmnis ruxi nivTierebis birTvebs.

morfologiuri niSnebis da lokalizaciis mixed-
viT zurgis tvinSi SeiZleba gamoiyos sami tipis ujre-
debi: 1. fesvebis neirocitebi - ujredebi, romelTa aq-
sonebi gamodis zurgis tvinidan misi ventraluri fes-
vebis SemadgenlobaSi; 2. SigniTa neirocitebi, romel-
Ta aqsonebi qmnis sinafsebs ruxi nivTierebis ujredeb-
ze; 3. larisebri neirocitebi. maTi aqsonebi TeTr niv-
TierebaSi warmoqmnis konebs. es ukanaskneli impulsebs
atarebs zurgis tvinis sxva ujredebisaken an Tavis
tvinis garkveuli ubnisaken.

�n�e�r�v�u�l�i �s�i�s�t�e�m�i�s�e�l�e�m�e�n�t�T�a �g�a�n�v�i�T�a�r�e�b�a�d�a �r�e�g�e�-
�n�e�r�a�c�i�a�.nervuli sistema eqtodermidan viTardeba. ad-
reul stadiebSi nervuli lulis kedeli cilindruli
ujredebis erTi Srisagan Sedgeba. ujredTa sazRvrebi
sakmaod mkveTria, magram male kedeli mravalSriani
xdeba. sazRvrebi qreba da warmoiqmneba mravalbirTvia-
ni sincitiumi. mis SigniTa nawils ependima ewodeba. mas
axasiaTebs wagrZelebuli birTvebis met-naklebad radi-
aluri ganlageba. neiraluri sincitiumi diferencirde-
ba pirvelad nervul ujredebad _ neiroblastebad da
pirvelad neirogliur ujredebad _ spongioblastebad.

neiroblastebs aqvT mrgvali an msxliseburi for-
ma. maTi diferencireba iwyeba fibrilTa warmoSobiT,
erTdroulad viTardeba morCebic.
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aqsonis Canasaxi Cndeba patara qinZisTavismagvari
gamonazardis saxiT. igi sakmaod swrafad viTardeba da
ufro da ufro gamoizrdeba neiroblastidan. morCebis
warmoqmniT neiroblasti iqceva neironad, romelsac
erTi aqsoni da ramdenime dendriti aqvs.

spongioblastebidan warmoiqmneba makroglia. am uj-
redebis nawili ependimaSi rCeba da centraluri arxis
safarvels iZleva, meore nawili ki diferencirdeba
mravalmorCian astrocitebad, romlebic Seadgenen tvi-
nis sincitialur stromas. umaRles cxovelebSi nei-
roblastebidan neironebi viTardeba.

centraluri nervuli sistemis dazianebisas daSli-
li neironebisa da darRveuli kavSirebis aRdgena cno-
bili araa, magram nervuli sistemis zogierT speciali-
zebul elements aqvs nawilobrivi aRdgenis unari, ker-
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