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Jurnali indeqsirebulia MEDLINE-is saerTaSoriso sistemaSi, asaxulia SCOPUS-

is da ВИНИТИ РАН-is monacemTa bazebSi. statiebis sruli teqsti xelmisawvdomia 

EBSCO-s monacemTa bazebidan.
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 5. Фотографии должны быть контрастными,  фотокопии с рентгенограмм - в позитивном 
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журналы», принятых Международным комитетом редакторов  медицинских   журналов - 
http://www.spinesurgery.ru/files/publish.pdf и http://www.nlm.nih.gov/bsd/uniform_requirements.html
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 11. Editorial Staff reserves the rights to cut down in size and correct the articles.  Proof-sheets are 
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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 6 gverdze naklebsa da 15 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 5. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 6. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 7. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT.
 8. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 9. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 10. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis mi-
TiTebiT da unda Seicavdes Semdeg ganyofilebebs: Sesavali, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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– polisulfatirebuli gag-is ganyo-
filebaSi mkurnalobis procesSi 
gamoyenebis gamocdileba. zemoaRniS-
nulidan gamomdinare preparati dona 
CarTuli iqna pertesis daavadebis 
kompleqsuri konservatiuli Terapiis 
sqemaSi, romlis mixedviTac mkurnalo-
ba Cautarda pertesis daavadebiT sxva-
dasxva stadiaSi myof 5-dan 14  wlamde 
300 bavSvs. mkurnalobis procesSi da 
misi damTavrebis Semdgom (5-6 weli) 
dakvirvebis Sedegad ar gamovlinda 
hipermgrZnobelibisa da gverdiTi 
movlenebis arc erTi SemTxveva. 90-92% 

aRniSna mkurnalobis dadebiTi Sedegi. 
rentgenologiurad dadasturebulia 
dazianebuli barZayis Zvlis yelisa 
da Tavis Zvlovani da xrtilovani 
qsovilebis reparaciuli procesebis 
daCqareba, aRdgena, rac avtors safuZ-
vels aZlevs rekomendacia gauwios 
preparat dona - glukozamin sulfats 
(saSe) -1500, raTa igi gamoyenebul iqnes 
leg-kalve-pertesis daavadebis kompleq-
sur konservatiul mkurnalobaSi 5-dan 
14  wlamde asakis bavSvebSi, rogorc 
struqturul-modificirebuli, rbili 
moqmedebis preparati. 

INTRAFOLLICULAR PRESSURE OF COLLOID THYROID GLAND DETERMINATE 
THE TYPE OF FOLLICULOGENESIS

1Moskalenko R., 1Romanyuk A., 2Logvin A.

1sumy state University, Medical institute, department of Pathomorphology;
 2sumy state University, department of Processes and equipment 

of Chemical and Petroleum-Refineries, Ukraine

The problem of morphogenesis influence of pres-
sure of colloid on thyroid gland is not researched 
enaugh in the scientific literature. In 1982 C. 
Garbi et al demonstrated the fact of the follicular 
colloid pressure in following way: after puncture 
of the follicles by the needle lumen compressed 
and follicular cells became cuboids [4]. On ab-
sence of polarity (basal differentiation) in thy-
rocytes culture which could’t form follicles was 
also established [6]. Recent studies have found 
that vigorous expression of thyroperoxydase, 
natriun-iodium simporter in follicles begin only 
after the appearance of colloid [5]. 

The aim: research mechanism of folliculogenesis 
in the thyroid gland under the influence of heavy 
metals salts. 

Matherial and methods. The research of the 
intraluminal pressure influence of the colloids 
on folliculogenesis was conducted on 24 white 
Wistar line rats (6 months age, 200-250 g weight). 
During the experiment, laboratory animals 
were maintained in accordance with regulations 
adopted by the European Convention for the 
Protection of vertebrate animals, which we used 
for experiment and research tasks (Strasbourg, 
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Dyeing methods of van Gizon, Gomorry, PAS-
reaction were also used. 

Morphometric method. Suitable histological 
preparations were studied and photographed us-
ing a digital image output system «SEO Scan ICX 
285 AK-F IEE-1394” (Ukraine). In an environ-
ment of morphometric computer program «SEO 
Image Lab 2,0» the analysis of microprepara-
tion image was performed the average values 
of morphometric parameters were determined: 
bigger and smaller diameters of follicles, height 
of thyrocytes, determined optical density of the 
colloid follicles.

Mathematical methods. The modeling of influ-
ence salts of heavy metals on tension distribution 
in the follicle wall was carried out with the help of 
«Cosmos Works». To calculate the tension value 
in the follicle wall, the mathematical algorithm 
was used, which was borrowed from thin-walled 
shell theory [3]. The tension in a spherical shell 
which is under the internal pressure Р is deter-
mined by the formula:

  (1)

where Р – pressure in a follicle, Pа; R – follicle 
radius , m; h – thickness of a follicle wall, m.
There is an expression for the spherial calotte in 
the case of homogeneous deformation:

     (2)

where Н – altitude of a segment layer, m;

       
 (3)

where Н=kR, H0=kR, where k – constant.

In the case of biaxial tension (ε1=ε2=ε) the mate-
rial stands the shearing stress:
       

(4)

1986), “General ethical rules of experimentation 
on animals”, and approved by the Congress of 
Bioethics (Kyiv, 2001) and the Law of Ukraine 
“On protection of animals from cruelty» № 3477-
IV dated 21.02.2006.

6 animals in each group were taken for the ex-
periments, access to water was free. To break 
thyroid morphofunctional state of equilibrium 
the experimental rats received a combination of 
heavy metals salts (increased amount of zinc, 
copper, iron, manganese, lead, chromium). 

Experimental animals of both series are divided 
into groups according to the derived set of xeno-
biotics. 1-first group were the control rats receiv-
ing distilled water. Animals of group 2 received 
distilled water with a combination of heavy met-
als salts: zinc (ZnSO4 x 7H2O) - 5mg/l, copper 
(CuSO4 x 5H2O) - 1 mg/l, iron (FeSO4) - 10 mg/l, 
manganese (MnSO4 x 5H2O) - 0,1 mg/l lead (Pb 
(NO3)2) - 0,1 mg/l, chromium (K2Cr2O7) - 0,1 
mg/l. To study the dynamics of morphological 
changes animals were removed from experiments 
on 30 and 60 days.

After the experiment, animals were decapitated 
under ether anesthesia, thyroid was received, 
and then weighed on analytical scales “VLA-
200” (Ukraine) to within 1 mg. Organometry of 
thyroid consisted of measuring the length, width 
and thickness of right lobe by using caliper, 
measuring thyroid volume by a dial test tubes 
– according to the volume of liquid forced out. 
Morpho-functional state of thyroid gland was 
studied using histological, histochemical, mor-
phometric methods. 

Histological and histochemical methods. For 
histological examination the right lobe of thyroid 
was taken and fixed it in 10% neutral formalin 
solution or Bouins Solution within 24 hours. 
Making paraffin blocks was performed by the 
standard technique. By microtomes paraffin serial 
sections 7-9 mm thick were performed, which 
passed through the center, and subcapsular minor 
glands, painted with hematoxylin-eosin stain. 
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where ε - material unit elongation; Е – material 
elastic modulus, Pа; μ - Poisson’s ratio.

Under the condition:

ε=R/R0-1,  (5)

The formula can be rewritten:
       
 (6)

So we get the formula of dependence of P and 
R:

  (7)

While researching function P(R) at maximum we 
get formulae to evaluate critical parameters:

,     (8)

The obtained data were processed statistically on 
a personal computer using application package. 
The discrepancy validity between experimental 
and test data were estimated with the help of 
Student‘s t test. The admissible error is less than 
5% (р<0,05)

Results and their discussion. Based on the 
theory of thin shells and the results of morpho-
metric study of intact groups of mature rats, 
which were influenced by a combination of heavy 
metals salts, the mathematical model to determine 
the level of tension in the wall of follicles was 
deduced. The value of the vascular skeleton of 
microvasculature perifocal blood capillary for 
mechanical strength of thyroid parenchyma is 
extremely important, as they closely braid all 
follicles, forming a single extended structure. 
The interfollicular connective tissue contains 
many layers of textures capillaries. Each follicle 
is surrounded by a capillary net. Mono-layer 
capillary network consist of anastomosing blood 
microvessels. Capillaries diameter is uniform. 
Each capillary loop contacts with 4-5 neighbor-

ing loops around each follicle and on each side 
there are 5-6 capillaries. Therefore, in subsequent 
calculations Poisson ratio typical of vessels was 
used. 

During the study of a maximum tension in the 
wall of follicles of rats of the control group, 
where the rapture might happen, it has been found 
that the importance index of 30 day observation 
period was 0.051546 MPa, and after 60 days - 
0.047705 MPa. After 30 days of the salts of heavy 
metals influence the critical stress in the wall of 
follicles decreased to 24.37% after 60 days of the 
experiment - 25.65%.

Thus, the maximum tension that can withstand 
the wall depends on the size of the follicle diam-
eter and height of follicular endocrinocytes (wall 
thickness) - the larger follicle size and smaller 
follicular endocrinocytes height, the less stress 
can the follicle wall with stand. 

Experimental results showed that with increasing 
follicle size tension in their side is also increased, 
but after reaching the critical value its gradual 
decline occurs. We can assume that, to prevent the 
rupture of the follicle membrane physiological or 
compensation-adaptive mechanisms are used. To 
simulate the influence of internal pressure on its 
wall the following methods simplification were 
selected: follicle has correct elliptical shape and 
uniform hydrostatic pressure affects the entire 
surface of the follicle. Polyethylene was taken as 
this materials is most highly similar to the studied 
biological tissue. Pressure P = 1 atm was selected 
for the simulation. Using computer simulation of 
stress and strain of thin membrane of thyroid fol-
licle by “Cosmos Works” it was established that the 
elliptical form of follicle wall tension in the follicle 
was this: more tension appears on the longitudinal 
section of the ellipse - to 0,4 Nm/m2, and in cross 
section the tension is 0.3 N/m2 (Fig.). 

As a result of the influence of combinations of 
heavy metals salts on the follicular apparatus thy-
roid hypoactivity developed, which manifested in 
accumulating colloid and changing its tinctorial, 
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direction of division and fragmentation follicles 
is specified by the different gradients of pres-
sure inside the follicles. We can assume a direct 
relationship between functional activity of fol-
licular epithelium and the predominant type of 
folliculogenesis,as it is known that in particles of 
peripheral areas of thyroid the morphofunctional 
activity of thyrocytes are lower.

Based on the results of our research, we can speak 
about the important role of mechanical factors, 
physical and chemical processes of colloid in 
the central and peripheral folliculogenesis. We 
can assume a direct relationship between func-
tional activity of follicular epithelium and the 
predominant type of folliculogenesis. It is known 
that in particles of the peripheral areas of thyroid 
the morphofunctional activity of thyrocytes are 
lower and intrafollicular pressure, respectively, 
higher than in central areas, and that makes a 
difference in the directions of vectors of foldes 
of follicular epithelium [2]. Thus, in peripheral 
areas because of greater pressure and resistance 
of intrafollicular colloid fragmentation occurs at 
acute angles and it leads to separation of smaller 
follicles, even to microfolliculies formation in the 
same parent follicle wall. In the central areas of 
the parenchyma of thyroid follicular epithelium 

physical and chemical properties, reducing the 
height of follicular epithelium, follicles increase 

in diameter, which also reflected the increasing 
tension in the wall of the follicle. 

Fig. stress distribution curve in the ellipsoid shell. when considering the cross-section shell red 
tint shows that more tension occurs on the longitudinal section of the ellipse, 

and in cross-section the tension decreases

Lots of colloid with greater optical density have 
greater physical and chemical density and vis-
cosity, areas with lower optical density – have 
density and viscosity lower. Research of the col-
loid using morphometric software «SEO Image 
Lab 2,0» automatic mode selection confirmed 
that areas with different density may indicate 
uneven distribution of colloid density. Uneven 
colloid concentrations are easily visible on 
mounts stained by histochemical PAS-reaction. 
When retained in the cavity of the follicle colloid 
increases its condense, saturated hydrocarbon 
component. PAS - reagent paints concentrated 
colloid in purple-pink color. Uneven distribution 
of pressure inside the follicle may be a significant 
factor for the division the follicles.

Based on the opinion under which folds and fol-
licle epithelial buds or bands are immersed in the 
follicle lumen in the direction of least resistance, 
it is clear active participation of intrafollicular 
pressure in the process of folliculogenesis be-
comes clear. The work of N.P. Fedchenko covers 
the mechanism of folliculogenesis in the central 
areas of the thyroid gland in conditions of pro-
longed hypercalcemia fragmentation follicles by 
ingrowed strands of connective tissue as vectors 
of force was described [1]. In our opinion, the 
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functional activity is higher, more rarefied and 
colloid, respectively follicles are fragmenting 
more even - in the course of the central follicu-
logenesis 2-3 flattened follicles are formed.

Thus, the results allow to conclude that there 
is a significant role of intrafollicular colloidal 
pressure in the process of folliculogenesis. It is 
determined that in the wall of the follicle of el-
liptic form higher tension arises in longitudinal 
section of the ellipse, and in cross-section the ten-
sion decreases. Analyzing the research results, we 
can assume that the difference between periph-
eral and central folliculogenesis occurs because 
of different amounts of intrafollicular pressure, 
which again are derived from different functional 
activity of the follicular epithelium.
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SUMMARY

INTRAFOLLICULAR PRESSURE OF COL-
LOID THYROID GLAND DETERMINATE 
THE TYPE OF FOLLICULOGENESIS

1Moskalenko R., 1Romanyuk A., 2Logvin A.

1sumy state University, Medical institute, de-
partment of Pathomorphology; 2sumy state Uni-
versity, department of Processes and equipment 
of Chemical and Petroleum-Refineries, Ukraine

The problem of colloid pressure of influence on 
the thyroid gland folliculogenesis is not clear 
enough in the scientific literature. The purpose 
of this study was to investigate the mechanism 
of folliculogenesis in the thyroid gland under 
the influence of salts of heavy metals com-
binations on the organism. The research was 
conducted on 24 white adult rats. To study the 
dynamics of morphological changes animals 
were removed from experiments on 30 and 
60 days. 

Based on the theory of thin shells and the results 
of morphometric study of both groups of adult 
rats, which were influenced by a combination 
of heavy metal salts, the mathematical model 
to determine the level of tension in the wall of 
follicles was deduced. As a result of the influ-
ence of combinations of heavy metal salts on 
the follicular apparatus thyroid hypoactivity 
developed, which manifested in accumulating 
colloid and changing its tinctorial, physical and 
chemical properties, reducing the height of fol-
licular epithelium, follicles increase in diameter, 
which also reflected the increasing tension in the 
wall of the follicle.

Thus, the results allow to conclude that there 
is a significant role of intrafollicular colloidal 
pressure on the process of folliculogenesis. It 
is determined that in the wall of the elliptic 
form follicle higher tension arises in longitudi-
nal section of the ellipse, and in cross-section 
the tension decreases. Analyzing the research 
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results, we can assume that the difference be-
tween peripheral and central folliculogenesis 
occurs because of different amounts of intrafol-
licular pressure, which again are derived from 
different functional activity of the follicular 
epithelium.

Keywords: thyroid gland, folliculogenesis, intra-
follicular pressure, colloid, heavy metal salts.
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ВНУТРИФОЛЛИКУЛЯРНОЕ ДАВЛЕНИЕ 
КОЛЛОИДА ЩИТОВИДНОЙ ЖЕЛЕЗЫ 
ОПРЕДЕЛЯЕТ ТИП ФОЛЛИКУЛОГЕ-
НЕЗА 

1Москаленко Р.А., 1Романюк А.М., 
2Логвин А.В.

1сумский государственный университет, 
Медицинский институт, кафедра патомор-
фологии; 2сумский государственный универ-
ситет, кафедра оборудования химических и 
нефтегазовых производств, украина

Проблема влияния давления коллоида на 
фолликулогенез в щитовидной железе яв-
ляется малоизученной. Целью настоящего 
исследования явилось изучение механизма 
фолликулогенеза в щитовидной железе в 
условиях влияния на организм комбинации 
солей тяжелых металлов. Исследование было 
проведено на 24 белых крысах-самцах репро-
дуктивного возраста. Для исследования дина-
мики морфологических изменений животных 
выводили из эксперимента на 30 и 60 сутки 
путем декапитации под эфирным наркозом. 
Основываясь на теории тонкостенных обо-
лочек и результатах морфометрического 
исследования щитовидной железы живот-
ных контрольной и подопытной групп, 
была построена математическая модель для 
определения напряжения в стенке фоллику-
ла. В результате влияния комбинации солей 
тяжелых металлов на фолликулярный аппа-
рат в щитовидной железе развивается гипо-

функциональное состояние, которое прояв-
ляется в накоплении коллоида и изменении 
его тинкториальных и физико-химических 
свойств, уменьшении высоты фолликуляр-
ного эпителия, увеличении диаметра фол-
ликулов, что также отображает повышение 
напряжения в стенке фолликула. Получен-
ные результаты позволяют сделать вывод о 
значительной роли внутрифолликулярного 
давления коллоида в процессах фолликуло-
генеза. Установлено, что в стенке фолликула 
эллипсоидной формы более высокое напря-
жение возникает по продольному разрезу 
эллипса, а в поперечном разрезе напряжение 
уменьшается. Анализируя результаты ис-
следования, можно допустить, что разница 
между периферическим и центральным фол-
ликулогенезом возникает вследствие разных 
значений внутрифолликулярного давления, 
что, в свою очередь, является производным 
от различной функциональной активности 
фолликулярного эпителия.

reziume

folikulisSida koloiduri wneva 
gansazRvravs folikulogenezis tips 
farisebr jirkvalSi

1r. romanenko, 1a. romaniuki, 
2a. logvini

1sumis saxelmwofo universiteti, 
samedicino instituti, paTomor-
fologiis kaTedra; 2sumis saxelm-
wofo universiteti, navTobis warmoe-
bisa da qimiuri aRWurvilobis ka-
Tedra, sumi, ukraina

farisebri jirkvlis morfogenez-
Si koloiduri wneviT gamowveuli  
cvlilebebi naklebadaa Seswavlili. 
kvlevis mizans warmoadgenda fariseb-
ri jirkvlis folikulogenezis 
meqanizmis gamokvleva organizmze mZi-
me liTonebis marilebis zemoqmede-
bis pirobebSi. gamokvleva Catarda 
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Cells inside the living multicellular organism keep 
constantly interconnected through various signals 
(including electrical, chemical, mechanical, heat 
etc.), thus building up organized and balanced 
system. Under conditions of any pathological 
process (backgrounder by hypoxia and ischemia, 
which, in turn, develop as a consequence to the 
influence laid by toxic metabolites of the cell), 
intercellular links may disrupt, or adaptive com-
pensative reactions may ensue. The latter support 

to non-controlled hyperactivation of cellular 
metabolism, which leads to accumulation of the 
toxic metabolites, intoxication and further de-
rangement inside the cell, ultimately resulting in 
deepening of the pathological process. Functional 
failure of the tissues grow deeper simultaneously 
with increasing number of disturbed cells, which 
makes pathological process irreversible, thus pro-
viding the development of chronic inflammatory 
pathological process in the body. Inflammation is 

24  reproduqciuli asakis Wistar-is 
xazis mamr-virTagvaze. morfologiu-
ri cvlilebebis gamokvlevisaTvis 
cxovelebi gamogvyavda cdidan dekapi-
taciiT eTeris narkozis qveS, masalas 
viRebdiT 30-e da me-60 dRes.

Txelkedliani struqturis Teoriaze 
dayrdnobiT da farisebri jirkvlis 
gamokvlevis Sedegad sakontrolo 
da sacdel jgufebSi Seiqmna maTema-
tikuri modeli folikulis kedlis 
daZabulobis gansazRvrisaTvis.

mZime liTonebis marilebis kombinaci-
is zemoqmedebis Sedegad farisebri 
jirkvlis folikulur struqturaSi 
dafiqsirda hipofunqciuri mdgo-
mareoba koloidebis dagrovebiT,  
misi fizikur-qimiuri Tvisebebis 
cvlilebis,  folikulis epiTeliumis 
simaRlis Semcirebis da folikulTa 

diametris gazrdiT, rac gamovlinda  
folikulis kedlis daZabulobis 
momatebiT. am faqtze dayrdnobiT 
SesaZlebelia daskvnis gamotana imis 
Sesaxeb, rom folikulis sanaTurSi 
koloidis wneva mniSvnelovan rols 
asrulebs folikulogenezSi. dadge-
nilia, rom elifsuri formis foliku-
lis kedlis sigrZiv Wrilze viTarde-
ba meti daZabuloba, vidre ganivze, 
sadac es maCvenebeli iklebs.

kvlevis Sedegebis analizis safuZ-
velze, avtorebi SesaZleblad miiCneven 
ivaraudon, rom sxvaoba periferiuli 
da centraluri folikulogenezis 
meqanizmebSi warmoiqmna folikul-
Sida wnevis gansxvavebuli maxasiaTeb-
lebis gamo, rac, Tavis mxriv, damo-
kidebulia folikuluri epiTeliumis 
funqciuri aqtivobis gansxvavebuli 
maCveneblebiT. 
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