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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 10 gverdze naklebs da 20 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. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. 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.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. 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.
	 9. 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.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 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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yvela individi gamokvleuli iyo bunebriv, 
mSvid pirobebSi, magnituri qariSxlis da 
modelirebuli magnituri qariSxlis piro-
bebSi, rac iZleoda gamokvleulTa organizmis 
vegetaturi wonasworobis maCveneblis gamoy-
enebis SesaZleblobas eleqtromagnituri 
velis (emv) zemoqmedebis diferencirebuli 
Sefasebis markerad.  geomegnituri situaciis 
prognozuli Sefaseba xdeboda kvlevamde 
minimum sami dRiT adre. geomegnituri qariSx-
lis modelirebisaTvis gamosakvlevi piri 
Tavsdeboda aramagniturinventarian sole-
noidSi. emv-is induqciuroba solenoidSi See-
sabameboda geomagnituri qariSxlis sixSires.

kvlevas iyo sazogadoebrivi cdis tipis da 

tardeboda erTmagi brma meTodiT: kvlevis obi-
eqti ar flobda informacias geomagnituri md-
gomareobis Sesaxeb. kvleva iyo Ria, sametapiani, 
kohortuli, prospeqtuli, paraleluri.

kvlevis SedegebiT dadginda, rom xarisxo-
brivad erTgvarovani (kerZod, dabalansebuli)  
sawyisi vegetaturi wonasworobis mqone in-
dividebSi organizmis trenirebis xarisxi 
gansazRvravs mis diferencirebul reaqcias 
emv-is zemoqmedebaze. Sesabamisad, emv-is 
CarTvis SesaZleblobisas samkuranalo da/
an profilaqtikur RonisZiebaTa arsenalSi 
aucilebelia organizmis homeostazuri 
resursis da reaqtiulobis prognozireba 
emv-is zemoqmedebaze.

PECULIARITIES OF THE CEREBELLUM NUCLEI IN AGED PERSONS

Shyian D., Galata D., Potapov S., Gargin V.

Kharkiv National Medical University, Ukraine

Modern neurological clinic, as well as neurosurgery and 
neuromorphology, constantly require further research of 
the morphological structure of the nuclei of the cerebellum. 
The study of the clinical anatomy and functional features of 
the cortex, subcortical and conductive pathways of the cer-
ebellum is necessary for clinicians for elaboration rational 
surgical approaches to these formations, for determination 
the localization of pathological processes associated with 
these formations. Cerebellar nucleus neurons are crucial to 
the olivo-cerebellar circuit as they provide the sole output 
of the entire cerebellum [10,12,15]. The most studies of the 
cerebellum and its parts dedicated to macro-microscopic 
anatomy, or histological structure of its formations [4]. The 
questions of normal anatomy, histology of the cerebellum 
and its physiology are highlighted in the studied literature 
[5-7,16]. Almost no questions of neurosurgical anatomy 
of cerebellar nuclei, their individual anatomical variabil-
ity and its range, topographical and anatomical features 
of location were displayed, as well as the questions of 
stereotactic landmarks, which can be used during surgical 
interventions [11,15,17].

The relationship between mobility and cognition in aging is 
well established, but the relationship between mobility and 
the structure and function of the aging brain is relatively 
unknown. This, in part, is attributed to the technological 

limitations of most neuroimaging procedures, which require 
the individual to be immobile or in a supine position [8]. 
Though the cortical contributions to age-related declines 
in motor and cognitive performance are well-known, the 
potential contributions of the cerebellum are less clear 
[2,3]. At the same time, these data seem to be interesting 
not only from an academic point of view, but also for the 
study of morphological and functional peculiarities both 
in pathological conditions and as a result of changes con-
necting with age. 

In connection with the above, the purpose of our work was 
detection of the morphological characteristics of the nuclei 
of the cerebellum in old persons.

Material and methods. A study was performed on 48 
specimens of the cerebellum of human (24 male and 24 
female), who died at the age from 75 to 99 years due to 
diseases, not connected to damaging of the central nervous 
system (Table 1). Other group of material was formed 
from person who died at the age from 23 to 35 as group of 
comparing (20 specimens with same amount of male and 
female). Obtained material was investigated by macro-
microscopic methods (Fig. 1a,b). Formalin-fixed human 
hemispheres were dissected with the Ludwig and Klingler 
fiber dissection technique under x6 to x40 magnifications 
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under a binocular microscope [13].The pre-processing be-
fore staining includes dewaxing through xylene and ethanol 
with decreasing concentration, followed by rehydration 
and following histological (hematoxylin and eosin [1], 
according to F.Nissl, according to M. Krutsay [9] staining) 
investigation with used with statistical analysis. Histo-
logical study was performed with microscope «Olympus 
BX41» followed by morphometric study using “Olympus 
DP-soft 3.12” program. Counting of number of nerve cells 
was performed per 1 х10-6 m2 area of the cerebellar cortex 
(cell arrangement density of Purkinje, granule cells and 
basket neurons).

The procedure was done strictly in compliance with the 
Helsinki Declaration after approval from the Regional Ethi-
cal Review Board at Kharkiv National Medical University, 
protocol №4, 06.04.2011.

Results and their discussion. Grossly observation has not 
revealed significant changes in cerebellum of old person 
by comparison with same structures of other age, which 
we describe early [12]. Measures of vermis are presented 
in Table 1.

There are four nuclei in all our preparations in the white 
matter of the worm and each cerebellar hemisphere of the 
cerebellum. In the lateral direction from the middle-sagittal 
line of the cerebellar vermis nuclei are in the following or-
der: the fastigial nucleus (medial nucleus), globose nucleus 
(posterior interpositus nucleus) emboliform nucleus (an-
terior interpositus nucleus) dentate nucleus (nucleus late-
ralis cerebelli). In determining of the linear size of nuclei 
largest longitudinal dimension in a horizontal plane was 
length, greatest transverse dimension in the frontal plane 
was width, the height - the largest size in the sagittal plane.

Fastigial nucleus - paired formation, that located in the 
white matter of the cerebellar vermis left and right about 
his middle-sagittal line over the top of the fourth ventricle 
and spreads ventro-laterally from the base of the tongue of 
the cerebellum. We have installed versions of the forms the 
nucleus of the tent. Thus, in 55.9% kernel of the tent has a 
rounded shape, 28.5% - conical, that faces by its base to the 
front. This nucleus is separated with a thin layer of white mat-
ter from the epithelium of the IV ventricle. On histological 
preparations we noted the connection between the gray matter 
of the right and left nucleus of the tent as its thin bundle. In 

Table 1. Measures of vermis

Group

Age Vermis, length,
х10-3 m

Vermis, width,
х10-3 m

Vermis, depth,
х10-3 m

minM
max SD minM

max SD minM
max SD minM

max SD

Male, 
control 23 30,3435 3,75 25,335,3950,5 5,13 11,017,6522,5 3,24 17,925,6537,4 4,47

Female, 
control 2229,6835 4,14 22,938,9451,4 6,42 7,915,9421,3 3,87 17,224,7635,8 3,96

Male, old 75 81,68 90 5,10 19,233,9552,0 6,64 8,216,6721,2 2,87 17,424,4335,2 4,88
Female, 

old 75 82,31 90 5,01 22,934,9762,1 6,63 10,115,3321,9 3,13 15,924,5136,3 6,01

M – mean; SD - standard deviation; min – minimal measure in group; max – maximal measure in group

Fig. 1.a. The nuclei of the cerebellum, dorsal surface. 
Macro-microscopic dissection method.
1 - core tops; 2 nucleus emboliformis; 3 - 1-3 gyrus of 
dentatus nucleus; 4 – 4-th gyrus of dentatus nucleus; 
5 - nucleus globusus

Fig. 1.b. The nuclei of the cerebellum, dorsal surface. 
Macro-microscopic dissection method.
Measuring of linear dimensions
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the ventral-lateral direction, the nucleus of the tent connected 
to emboliform nucleus thin bundle of the grey matter, which 
originates from the anterior of the nucleus of the tent. In the 
dorso-lateral direction, the nucleus of the tent connected to 
emboliform nucleus by thin bundle of the grey matter, which 
originates from the posterior edge of the nucleus of the tent 
and is clearly visible on macro-microscopic preparations. In 
the stained sections of the cerebellum the nucleus is colored 
slightly or not colored at all, that it seems due to the peculiari-
ties of the nucleus in response to iron. The length of the nucleus 
from 3 to 6х10-3 m, width - from 4 to 6х10-3 m, the height - of 
2 to 5 х10-3 m (Table 1).

Globose nucleus is paired formation, located in the right 
and the left hemisphere of the cerebellum ventrally from 
the anterior edge of the emboliform nucleus and coated 
from the dorsal surface by the 1-3 windings of the dentate 
nucleus. The nucleus extends into ventro-lateral direction in 
the thickness of white matter of the gate of dentate nucleus, 
the shape changes from the winding tape-shaped to the 
sigmoid-oval, depending on its parts. In a series of stained 
sections of the cerebellum [6], the border of the emboliform 
nucleus clearly differentiated. The plate of gray matter of 
the globose nucleus has small teeth in the form of wavy 
lines. The dorsal-medial part of the nucleus is connected 
to a thin bundle of the gray matter to the anterior-lateral 
part of the nucleus of the tent. In the ventral-lateral part the 
nucleus is connected by thin bundle of the gray matter with 
ventro-anterior part of the emboliform nucleus. The length 
of the nucleus from 2 to х10-3 m, width - from 1 to 4х10-3 
m and height - from 2 to 5х10-3 m (Table 1).

Emboliform nucleus - pair formation, located in the right 
and the left hemisphere of the cerebellum parallel to the 
sagittal plane and is separated from the cerebellar vermis 
by the thin bundle of white matter, it lies at the gates of 
the gear core, adjacent to the first gyrus dentate nucleus, 
which is connected with its dorso-medial surface of a thin 
and wide plate gray matter. The shape of the nucleus in 
80.7% by incorrect triangular with its apex facing in the 
ventral direction, 19.3% - quadrilateral elongated parallel 
to the sagittal plane of the cerebellar vermis. In a series of 
stained sections of the cerebellum border of the emboliform 
nucleus are clearly differentiated. The plate of grey matter 
of the emboliform nucleus core in both compared groups 
is elongated, pointed teeth, from the top of each fibers of 
the white matter appear. In the area of the front edge of the 
dorsal surface the nucleus is connected by a thin part of 
the grey matter with the core of the top. In the area of the 
front edge of the ventral surface of the core is connected 

by a thin part of grey matters with the globusus nuclei. The 
length of the nucleus is from 4 to 11 х10-3 m, width - from 
3 to 8 х10-3 m, the height - of 2 to 6 х10-3 m.

The dentate nucleus is paired formation, located in the 
right and the left hemisphere of the cerebellum, which 
lies deep in their white matter and occupies their medial 
department. In a series of stained sections of the cerebel-
lum the nucleus boundaries are clearly differentiated, the 
nucleus is represented as z-like plate of grey matter forming 
four main teeth, each of which has teeth of the second and 
third order. We found that the nucleus has four gyrus in 
the gate area of the dentate nucleus on its ventral surface. 
The plate of grey matter of the dentate nucleus is divided 
into two sections: the dorsomedial, the first three gyrus are 
related to it, the fourth gyrus is related. Each of gyrus of the 
dentate nucleus we have identified by number according to 
their location from the emboliform nucleus. So, the 1-st, 
2-nd and 3-rd gyri of the dentate nucleus on the macro-
microscopic preparations have a similar structure and are 
located in parallel or substantially parallel to the middle-
sagittal plane. Continue toward the back of the cerebellar 
hemispheres 1-3 gyri dentate nucleus ventral are folded to 
form a loop, respectively, each gyrus. Fourth gyrus of the 
dentate nucleus is much shorter and wider than 1-3 gyri, 
its plate of grey matter has a small scroles in the form of 
wavy lines. From each gyrus of the dentate nucleus the 
white matter fibers going out. The fibers going out from 
the front of the 1-3 gyri and have anterior-dorsal direction 
and fibers going out from the base of the 4 gyrus - in the 
anterior-ventral direction. Fibers exiting from the outer 
surface of the plate and parts connecting gyri of the nucleus 
form a thin capsule around the dentate nucleus. The length 
of the nucleus is from 12 to 25 х10-3 m, width - from 9 to 
21 х10-3 m, the height - from 6 to 20 х10-3 m.

Histological investigation and performed morphometry 
detected such cellular density of main cells in cerebellum 
(Table 2). 

Heterogeneity of the neurons structural is observed in the 
elderly. Changed and intact neurons are detected in that 
group. Nissl substance is defined often as a pathological 
coarse granularity even in cells with well conserved nuclei. 
Chromatolysis was detected often: uniform, focal or as a 
peripheral band illumination of different lengths and widths. 
Chromatolysis was accompanied with clearly pronounced 
vacuolization. The optically transparent vacuoles with ir-
regular shapes and different sizes are arranged uniformly 
in the cellular cytoplasm.

Table 2. Cellular density in cerebellum
Male, control Female, control Male, old Female, old

Purkinje cells 19,33±2,42 18,73±2,49 11,34±2,76* 14,42±1,54*
Basket cells 108,03±9,21 106,03±5,72 99,47±6,14* 102,36±4,27*
Granule cells 782,31±35,52 791,31±35,52 735,26±28,18* 776,31±32,47*

р<0,05 with control
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Degenerative processes are transformed to qualitatively 
different, irreversible, degenerative form - cytolysis with 
the outcome in cell-shade in some neurons. Simultane-
ously with the increase morphostructural irregularities in 
neuron system we observed quantitative changes. Density 
of neurocytes is significantly (p<0.05) reduced.

Analysis of cellular density shows reliable reducing of cel-
lular density for all types of investigated cells (р<0,05) in 
old persons which is most pronounced for Purkinje cells in 
male part, where reducing for 41.33% is observed. 

Such result of our investigation could be correlated with 
data Stepanenko A. Yu [14], detected that decrease of mass 
of the cerebellum comes with age. In men it depends on 
the length and width of the skull: the greater they are, the 
smaller the reduced mass of the cerebellum. In women 
it does not depend on the length and width of the skull. 
Linear dimensions of the cerebellum also decline with age, 
but less than its mass. Our data could be background for 
understanding, that decrease of mass of the cerebellum is 
connected with changes in tissue more than with changes 
of linear dimensions of cerebellar nuclei detected macro-
scopically. So we can assert that decrease of mass of the 
cerebellum comes with age is more accompanied as result 
of cellular reducing.

Conclusions. Macro-microscopic dissection of cerebellu-
min persons died after 75 years old show no significant vari-
ability of linear dimensions of cerebellar nuclei with their 
specific location and options of the forms of the fastigium 
nucleus - rounded and from band-z-like to oval-sigmoid 
shapes. It is determined the linear dimensions, especially 
the location and options of globusus nucleus, depending 
on its parts without peculiarities in old person. Emboli-
form nucleus forms the variable nucleus from triangle to 
quadrangle. There are no specific linear dimensions or the 
location of dentate nucleus and morphological features of 
its gyri in old person. Simultaneously, reliable reducing 
of cellular density was detected for Purkinje, granule cells 
and basket neurons more pronounced in male for 41.33%. 
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SUMMARY

PECULIARITIES OF THE CEREBELLUM NUCLEI 
IN AGED PERSONS 

Shyian D., Galata D., Potapov S., Gargin V.

Kharkiv National Medical University, Ukraine

The study of the clinical anatomy and functional features of 
the cortex, subcortical and conductive pathways of the cer-
ebellum is necessary for clinicians for elaboration rational 
surgical approaches to these formations, for determination 
the localization of pathological processes associated with 
these formations. Cerebellar nucleus neurons are crucial to 
the olivo-cerebellar circuit as they provide the sole output 
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of the entire cerebellum. The relationship between mobility 
and cognition in aging is well established, but the relation-
ship between mobility and the structure and function of 
the aging brain is relatively unknown. In connection with 
the above, the purpose of our study was detection of the 
morphological characteristics of the cerebellum nuclei in 
aged persons.

Study was performed on 48 specimens of the cerebellum 
from people (24 male and 24 female), who died at the age 
from 75 to 99 years due to diseases, which were not related 
to the central nervous system damaging. Formalin-fixed 
human hemispheres were dissected with the Ludwig and 
Klingler fiber dissection technique under x6 to x40 magni-
fications of binocular microscope Olympus BX41 (Japan).

The morphological features of the human cerebellar nuclei 
were established. Namely, on the series of sections of the 
cerebellum in the horizontal, frontal and sagittal planes, 
as well as on the macro-microscopic preparations of the 
cerebellar nuclei location, their relative position, shape, 
linear dimensions, weight and volume were described. The 
features of macro-microscopic and histological structure of 
the nuclei of the cerebellum were made own classification 
of the gyri and teeth of the dentate nucleus of the cerebel-
lum was offered.

Macro-microscopic dissection of persons died after 75 
years old show no significant variability of linear dimen-
sions of cerebellar nuclei with their specific location and 
options. Simultaneously, reliable reducing of cellular den-
sity was detected for Purkinje, granule and basket neurons 
more pronounced in male for Purkinje cells.

Keywords: nucleus, the cerebellum, anatomy, aged person.

РЕЗЮМЕ

МОРФОЛОГИЧЕСКИЕ ОСОБЕННОСТИ ЯДЕР 
МОЗЖЕЧКА У ЛИЦ ПОЖИЛОГО ВОЗРАСТА 

Шиян Д.Н., Галата Д.И., Потапов С.Н., Гаргин В.В. 

Харьковский национальный медицинский университет, 
Украина

Изучение клинической анатомии и функциональных 
особенностей коры, подкорковых и проводящих пу-
тей мозжечка представляют значительный интерес 
для клиницистов с точки зрения разработки рацио-
нальных хирургических подходов к этим образова-
ниям, для диагностики локализации патологических 
процессов, связанных с этими образованиями. Ней-
роны мозжечковых ядер имеют решающее значение 
для оливо-мозжечковой цепи, поскольку они обеспе-
чивают работу всего мозжечка. Связь между измен-
чивостью мозга и познанием в процессе старения 

достаточно хорошо исследована, однако взаимосвязь 
между подвижностью и структурой и функцией ста-
рения мозга является относительно малоизученной. В 
связи с вышеизложенным, целью данного исследова-
ния явилось установление морфологических характе-
ристик ядер мозжечка у пожилых лиц.

Исследование проводилось на 48 образцах мозжечка 
лиц (24 мужчин и 24 женщин), которые умерли в воз-
расте от 75 до 99 лет вследствие болезней, не связан-
ных с повреждением центральной нервной системы. 
Фиксированные в формалине полушария головного 
мозга человека были вскрыты соответственно макро-
микроскопической технике по Людвигу и Клинглеру 
при x6 до x40 увеличениях бинокулярного микроско-
па Olympus BX41 (Япония). 

Установлены морфологические особенности ядер 
мозжечка человека. На сериях срезов мозжечка в го-
ризонтальной, фронтальной и саггитальной плоско-
стях, а также на макро-микроскопических препаратах 
ядер мозжечка описаны их топографо-анатомическое 
и взаимное расположение, форма, линейные размеры, 
вес и объём. Установлены особенности макро-ми-
кроскопического и гистологического строения ядер 
мозжечка; предложена собственная классификация 
зубчатого ядра мозжечка. Макро-микроскопическое 
рассечение мозжечка лиц, умерших после 75 лет, не 
выявляет существенной изменчивости линейных раз-
меров ядер мозжечка с их местоположением и фор-
мой. В то же время достоверное снижение клеточной 
плотности выявлено для клеток Пуркинье, корзинча-
тых клеток и гранулярных клеток нейронов, что было 
более выражено у мужчин для клеток Пуркинье.

reziume

naTxemis birTvebis morfolofiuri Tavise-
burebani xandazmul pirebSi

d. Siani, d. galata, s. potapovi, v. gargini

xarkovis erovnuli samedicino universiteti, 
ukraina

naTxemis qerqis da qerqveSa gamtari gzebis 
klinikuri anatomiis da funqciuri Tavise-
burebebis Seswavla klinicistebisaTvis 
metad mniSvnelovania axalwarmonaqmnebis 
SemTxvevaSi maTi lokalizaciis diag-
nostirebisa da racionaluri qirurgiuli 
misadgomi gzebis gansazRvrisaTvis.

naTxemis birTvebis neironebs gadamwyveti 
mniSvneloba aqvs olivonaTxemuri jaWvi-
saTvis, uzrunvelyofsra naTxemis muSaobas 
daberebis procesSi.
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winamdebare kvlevis mizans warmoadgenda 
xandazmul pirebSi naTxemis birTvebis mor-
fologiuri maxasiaTeblebis dadgena. 

gamokvleulia 75-99 wlis asakSi ventraluri 
nervuli sistemis dazianebis gareSe gar-
dacvlili naTxemis 48 nimuSi (24  mamakaci, 
24  qali). formalinSi fiqsirebuli Tavis 
tvini gaxsnili iyo ludvigis da klingeris 
makromikroskopuri teqnikis gamoyenebiT bi-
nokuluri mikroskopiT OlympusBX41 (iaponia).

dadgenilia adamianis naTxemis birTvebis 
morfologiuri Taviseburebani. naTxemis 
anaTlebis seriebze mis horizontalur, fron-
talur da sagitalur sibrtyeSi da aseve 

naTxemis birTvis makropreparatebze aRwe-
rilia maTi tofografiuli da anatomiuri 
da urTierTmimarT ganlageba, forma, xazovani 
zomebi, aRnagoba da maTi ruxi firfitis 
mimarTuleba, aseve Midentatus naTxemis mikro-
makroskopiuli da histologiuri aRnagoba. 
75 wlis asakSi gardacvalebulTa naTxe-
mis mikromakroskopiul kveTaze naTxemis 
birTvebis xazovani zomebis mniSvnelovani 
cvlilebebi maTi formebis da ganla-
gebis mimarT ar gamoavlinda. amave dros, 
ujreduli simkvrivis sarwmuno daqveiTeba 
gamovlinda purkinies ujredebSi, neironebis 
kalaTisebur da granulur ujredebSi, rac 
gansakuTrebiT iyo gamoxatuli purkinies 
ujredebSi mamakacebSi.

MORPHOLOGICAL CHANGES OF RAT PLACENTA IN DIFFERENT PERIODS 
OF PREGNANCYUNDER MODELED PREECLAMPSIA
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Preeclampsia complicate up to 10% of pregnancies world-
wide, constituting one of the greatest causes of maternal and 
perinatal morbidity and mortality worldwide [4]. Despite 
advances in the study of the etiology and pathogenesis 
of preeclampsia [4,5,11], causes of developmentof this 
syndrome and unified theory of its pathogenesis does not 
exist. That is a very important a problem for its timely 
prevention and diagnosis. 

Clinically it is manifested after 20weeks gestation by 
high blood pressure, proteinuria and edema. An important 
pathogenetic link of preeclampsia is hypoxia of utero-
placental tissues, accompanied by damage of the vascular 
endothelium and the release of number of mediators that 
violate vascular tone and microcirculation in the maternal 
organism [6,7,10].

The successes achieved in the treatment of severe compli-
cations of pregnancy and delivery, most often achieved by 
empirical analogies carried out in the treatment of similar 
symptoms in other areas of clinical medicine. Animal 
models should help us understand the causes and to test 
preventive and therapeutic strategies in the management 
of this dangerous complication of pregnancy.

The purpose of the study was to determine the morpho-
logical changes in rat’s placenta during preeclampsia in 
different period of the pregnancy.

Material and methods. Studies were performed on 
pregnant Wistar rats. Animals were housed to a cage in 
a temperature-controlled room (23°C) with a 12:12-hour 
light/dark cycle. All experimental procedures performed 
in this study, were in accordance with “Guidelines for Use 
and Care of Animals”, and experimental protocols were 
approved by the Animal Care and Use Committee of the 
Tbilisi State Medical University (Tbilisi, Georgia). Studies 
were conducted on three groups of animals: I group (con-
trol) – pregnant rats (7 rats); II group (experimental) – II 
week of pregnancy (17 rats); III group (experimental) –III 
week of pregnancy (17 rats)
Chronic reduction of uterine placental circulation in rats, 
has been reached by reducing uterine perfusion pressure by 
35% - 45% during the first third (10th day) gestation (by 
placing a silk ligature around the abdominal aorta below the 
renal arteries and narrowing aortic lumen approximately on 
the third of its diameter (0.2 mm)) [8,9]. All rats undergo-
ing surgical procedures were anesthetized with 2% ether. 
The animals were sacrificed under ether anesthesia on the 


