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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. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 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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xvaveben esenciur anu pirvelad da simptomur 
hipertenzias. meoradisgan gansxvavebiT esenci-
uri hipertenziis zusti etiologia ar aris 
dadgenili. daavadebis cxoveluri modeli 
gamoiyeneba paTofiziologiuri meqanizmebis da 
mkurnalobis strategiis Sesaswavlad. swored 
amitom Tavidanve unda SeirCes iseTi modeli, ro-
melic kargad asaxavs adamianSi igive daavadebis 
mimdinareobas da prevenciisa da mkurnalobis 
Taobaze swori daskvnebis gakeTebis saSuale-
bas iZleva. 
sawyis etapze aucilebelia gadavwyvitoT did 

Tu mcire cxovelebze Catardeba eqsperimen-
tebi. es damokidebulia kvlevis miznebsa da amo-

canebze, cxovelebTan mopyrobis eTikur sakiTxe-
bze, kvlevis xarjebze da praqtikul  pirobebze. 
amitom Tavidan cnobili cxoveluri modelebis 
dadebiTi da uaryofiTi mxareebi unda Sefasdes. 
statiaSi detalurad aris ganxiluli arteri-
uli hipertenziis cxoveluri modelebi, romle-
bic or ZiriTad jgufad: pirvelad da meorad 
hipertenziad SeiZleba daiyos. esenciuri hiper-
tenziis modelirebisTvis sami ZiriTadi midgoma 
arsebobs: farmakologiuri, garemo faqtorebis 
zemoqmedebiT da genetikuri modelebi. meoradi 
hipertenziis miReba SesaZlebelia fizikuri 
meTodebiT, rogoricaa Tirkmlis arteriis kli-
pireba an mikroembolizacia.

ALTERATIONS OF THE INTENSITY OF NEUN-IMMUNOREACTIVITY REACTIONS 
IN THE CEREBELLAR STRUCTURAL COMPONENTS 

OF RATS UNDER INFLUENCE OF THE FOOD ADDITIVES COMPLEX

Bilash S., Kononov B., Pronina O., Koptev M., Hryn V.

Poltava State Medical University, Department of Clinical Anatomy and Operative Surgery, Ukraine

Currently, the quality of food is of particular value and is at 
the new level of review around the world. Every year, more and 
more people become attracted by a healthy diet as well as of the 
absence of a number of different additives in foods. However, 
the problem of a large number of food additives presence in the 
essential foods has not disappeared. For example, such synthetic 
dyes as E102, E110, E122, E124 are legal in Ukraine, while they 
have been banned for a long time in the EU and are included in 
the “Southampton list” [5].

We selected such food additives for our study as monosodium 
glutamate (food additive E621), ponso 4r (food additive E124) 
and yellow dye the ‘sunset’ (food additive E110).

The effects of various food additives, as well as of other sub-
stances on the cerebrum and the cerebellum, along with the re-
sponse of various immunohistochemical markers were the sub-
jects of the surveys of many authors. Morphological changes in 
the hippocampus of the offspring of rats after administration of 
PgE2 for labor stimulation were identified according to these 
studies, which correspond to changes in the brain during ex-
perimental fetal hypoxia [1], and there were also changes in the 
cerebellum: the thickness of the granular layer tended to thin 
down, a decrease in the number of cells of the granular layer 
per area unit, and an increase in the distance between Purkinje 
cells [2] Likewise, the study of the features of the GFAP and 
NeuN expression in the hippocampal formation of rat offspring 
after intravaginal administration of PgE2 to females for labor 
stimulation, demonstrated an increase of the relative area oc-
cupied by GFAP + astrocytes in comparison with the control, 
along with the gradual decrease of the relative area occupied by 

NeuN + neurons in contrast to the control animals [4]. After the 
administration of selected food additives complex, with the aid 
of the GFAP marker, the decrease in the average number of ma-
jor neurons in the gray matter of the cerebellum was identified, 
which was the trigger for the reactive astrogliosis development 
and, accordingly, potential development of neuropathology [7]. 

In our study, we target to use the NeuN marker, to demon-
strate changes in the structures of the cerebellum of rats under 
the influence of food additives complex. 

Aim - to estimate the changes of the intensity of the NeuN-im-
munoreactivity reaction in the structural components of the cerebel-
lum of rats under the influence of the food additives complex.

Material and methods. We used 100 white rats with an aver-
age weight of 258.1±0.67 g. in our study. The experiment was 
carried out on rats under normal conditions (group K - control) 
influenced by the complex of chemicals (monosodium gluta-
mate, ponso 4r and the yellow dye the “sunset” (group E - ex-
perimental marked by the number of the week). Animals under 
the study as well as all manipulations on them were in accor-
dance with the “Rules for the Use of Laboratory Experimental 
Animals” (2006, Appendix 4) and the Helsinki Declaration on 
the humane treatment of animals, in conformity with the Law of 
Ukraine “On the Protection of Animals from Cruel Treatment” 
(№. 3447-IV dated 02.21.2006) in compliance with the require-
ments of the Commission on Bioethics of the Ukrainian Medical 
Stomat	 ological Academy, in accordance with the provisions 
of the “European Convention for the Protection of Vertebrate 
Animals used for Experimental and Other Scientific Purposes” 
(Strasbourg, 1986) [3,6].
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We used paraffin sections with a thickness of 3 μm for im-
munohistochemical studies. Dewaxing, rehydration and an-
tigen detection were performed by heating in citrate buffer 
pH 6.0 with aid of the PT Thermo Fisher Scientific module. 
Endogenous peroxidase was blocked with 3% hydrogen per-
oxide solution. After conditioning with Ultra V Block, the 
incubation with antibodies was performed according to the 
antibody manufacturer’s instructions. Immunohistological 
reaction products were visualized with the aid of the EnVi-
sion ™ FLEX detection system (Dako, Denmark), followed 
by additional staining with Mayer’s hematoxylin, dehydra-
tion, clarification and shrinking with balsam. Rat monoclonal 
antibody NeuN (0.N.211) sc-71667 (Santa Cruz Biotechnol-
ogy, inc.) was used to detect neurons. Next, histological sec-
tions were examined with the aid of the light microscope with 
a digital microphotographic lens Olympus C 3040-ADU with 
special software for these studies (Olympus DP - Soft, license 
no. VJ285302, VT310403, 1AV4U13B26802) and Biorex 3 
(serial no. 5604).

Morphometric studies were performed with the aid of the 
visual analysis system for histological preparations. Images 
of histological preparations were displayed on the computer 
monitor from a microscope and by the Vision CCD Camera. 
Morphometric studies and designing of the histogram were 
carried out with the aid of the Videotest-5.0 software pro-
gram, Kaare ImageBase and Microsoft Excel programs on a 
personal computer. Statistical analysis of the results of our 
research was carried out on the personal computer with the 
aid of the InStat software package for the statistical process-
ing of the data from biomedical and epidemiological studies. 
The software program provides a way to obtain results of the 
research in the form of the following predicted values: M - 
average value; σ - is the standard error; m - is the standard 
error of the mean. In order to compare quantitative values in 
even rows, Student’s t-criterion was used. The difference was 
considered as significant at p <0.05.

Results and discussion. As an outcome of our studies, we 
found that the average number of NeuN-positive Purkinje cells 
of the ganglion layer of the cerebellar gray matter in rats of the 
1st experimental group tends to increase. Their average number 
increased by 1.07 times, compared to the control group, but was 
within the statistical error at p˂0.05. At the optical level, dis-
cretely stained perikaryons of pear-shaped neurocytes with the 
same discretely stained dendrites were identified on the histo-
logical specimens. A thin strip of NeuN-positive cytoplasm was 
visualized around their NeuN-negative nuclei, and the dendrites 
were completely filled with NeuN-positive structures.

During the analysis of the changes in the granular layer of 
gray matter in rats of 1st experimental group, comparing to the 
control group of animals, we must note that the average num-
ber of NeuN-positive grain-cells significantly increased by 1.38 
times at p˂0.05. Immunopositive grain-cells were singly located 
among the pool of NeuN-negative neurons of the granular layer, 
their dendrites were directed perpendicular to the ganglion layer 
and passing through it they ran to the molecular layer of the gray 
matter of the cerebellum (Fig. 1).

We have also identified that after 4 weeks of influence of food 
additives complex, the processes of small neurons in the mo-
lecular layer were NeuN-negative, while the processes of large 
neurons, contrarily, were NeuN-positive. Taking in the account 
the associative function of these neurons of the molecular layer 
of the cerebellar cortex, we conclude that during the observation 
period there occurs a strong connection between NeuN-positive 
large stellar neurons of the molecular layer and Purkinje cells 
of the ganglion layer with the aid of NeuN-positive processes. 
In our opinion, this happens due to the inhibitory effect of stel-
late cells on pear-shaped neurons, as we saw a little after, which 
were also hyperchromic and true NeuN-positive.

In the ganglionic layer there were changes in the structures 
towards NeuN-positive reactivity. Thus, the average number of 
pear-shaped neurons with signs of NeuN-positive reactivity in-
creased by 1.17 times compared to the control group of animals 
and by 1.1times compared to the previous observation period, 
but these indicators are within the statistical error.

Analogous trend we observed with stellate neurons of the 
granular layer of the cerebellar cortex in rats of 2nd experimental 
groups. Thus, in comparison with the control group of animals, 
the average number of NeuN-positive stellate neurons increased 
by 2.13 times, and compared to the previous survey period by 
1.55 times at p˂0.05. From these we concluded that in the gran-
ular layer NeuN-positive reactivity of the structure is stronger 
than in the molecular and ganglionic layers and there is a ten-
dency of its increase (at p˂0.05) in animals of 2nd experimental 
group compared to the control group. At the optical level, we 
determined that after 4 weeks of influence of the food additives 
complex in the ganglion layer of the cerebellar cortex of rats 
in Purkinje cells NeuN-positive structures were located mainly 
around the NeuN-negative karyolemma in a thin strip of cyto-
plasm. The nucleolus of a pear-shaped neuron was clearly visu-
alized in the nucleus. Stellar neurons were completely filled with 
NeuN-positive structures including processes (Fig. 2). Among 
the structural components of the white matter of the cerebellum, 
NeuN-positive structures were not determined. 

After analysis of the changes in NeuN-immunoreactivity of 
the structural components of the cerebellum of rats after 8 weeks 
of administration of the food additives complex (3rd experimen-
tal group of animals), we noted gradual increase compared to 
control group of animals as well as with both 1st and 2nd experi-
mental ones.

1 - molecular layer of the cerebellum; 2 - ganglion layer of the 
cerebellum; 3 - granular layer of the cerebellum; 4 - Purkinje 
cells with processes; 5 – grain-cells of the granular layer of the 
gray matter of the cerebellum.

Fig. 1. NeuN-positive structures of the gray matter of the cer-
ebellum of rats after 1st week of food additives administration 
(1st experimental group). Staining: immunohistochemical reac-
tion with NeuN-positive protein with Mayer’s hematoxylin ad-
ditional staining. 36.: approx. 10,40
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1 - molecular layer of the cerebellum; 2 - ganglion layer of the 
cerebellum; 3 - granular layer of the cerebellum; 4 - Purkinje 
cells with processes; 5 – grain-cells of the granular layer of the 
gray matter of the cerebellum.

Fig. 2. NeuN-positive structures of the gray matter of the cer-
ebellum of rats after 4 weeks of administration of food addi-
tives (2nd experimental group). Staining: immunohistochemical 
reaction with NeuN-positive protein with Mayer’s hematoxylin 
additional staining. 36.: approx. 10,40

In the most superficial molecular layer of the cerebellar cor-
tex there is a sharp increase in NeuN-positive structures. Bas-
ket neurocytes formed a dense network of processes that ran to 
the ganglion layer. The processes themselves were visualized 
as sharply NeuN-positive structures, and in the perikaryons of 
basket cells NeuN-immunoreactivity was determined only at the 
circumference in the form of small lumps in the axon branching 
sites. Axon’s collaterals formed a NeuN-positive network and 
were located at the circumference of basket neurons. 

1 - molecular layer of the cerebellum; 2 - ganglion layer of the 
cerebellum; 3 - granular layer of the cerebellum; 4 - Purkinje cells 
with processes; 5 – grain-cells of the granular layer of the gray 
matter of the cerebellum. 6 - web collateral network of axons; 7 - 
areas of desolation in the granular layer of the cerebellar cortex.

Fig. 3. NeuN-positive structures of the cerebellar cortex of 
rats after 8 weeks of administration of food additives complex 
(3rd experimental group). Staining: immunohistochemical reac-
tion with NeuN-positive protein with Mayer’s hematoxylin ad-
ditional staining. 36.: approx. 10, 40

The average number of Purkinje cells increased by 1.35 times 
compared to the control group of the animal and by 1.15 times 
compared to the previous observation period (NeuN-positive). 
This dynamics of change in the average number of pear-shaped 
neurons indicates a steady tendency to increase, both as for the 
control group of animals and in comparison, with previous pe-
riods of observation.

In the deepest granular layer of the cerebellar cortex of rats 
of 3rd experimental group, an increase in the average number of 
NeuN-positive stellate neurons was determined morphometri-
cally and visually. Thus, in comparison with the control group 
of animals, their average number increased by 6.75 times, and in 
comparison, with the previous observation period by 3.17 times 
at p˂0.05. NeuN-positive stellate neurons were diffusely located 
among Golgi type II cells of the granular layer of the cerebellar 
cortex of rats of the 3rd experimental group. Their perikaryons 
were densely filled with NeuN-positive structures, and their ax-
ons ran to the molecular layer forming a collateral network. In 
contrast to the histological preparations of the cerebellar cortex 
of 2nd experimental group, the histological preparations of 3rd ex-
perimental group visualized areas of desolation, as for the gran-
ular and ganglionic layers as well for molecular one (Fig. 3).

After analysis of the outcomes on the structural changes of the 
cerebellum of rats of 4th experimental group, we noted that these 
changes are significant in comparison with the previous experi-
mental group. Thus, the average number of Purkinje cells of the 
ganglion layer continued to increase significantly at p˂0.05 in 
comparison with the control group of animals as well as with 
the previous observation period by 1.62 and 1.21 times, respec-
tively. The average number of Golgi type II cells in the granu-
lar layer of the cerebellar cortex also tended to increase. Thus, 
in comparison with the control group of animals, their average 
number increased by 7.55 times, and in comparison, with the 
previous observation period, the similar indicator increased by 
1.12 times.

Symbols: 1 - molecular layer of the cerebellum; 2 - ganglion 
layer of the cerebellum; 3 - granular layer of the cerebellum; 
4 - Purkinje cells with processes; 5 – grain-cells of the granular 
layer of the gray matter of the cerebellum. 6 - web collateral 
network of axons; 7 - areas of desolation in the granular layer 
of the cerebellar cortex.

Fig. 4. NeuN-positive structures of the cerebellar cortex of 
rats after 16 weeks of administration of food additives complex 
(5th experimental group). Staining: immunohistochemical reac-
tion with NeuN-positive protein with Mayer’s hematoxylin ad-
ditional staining. 36.: approx. 10, 40
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In the 5th experimental group on the background of 16 weeks 
of administration of the food additives complex, we noted that 
in the molecular layer changes of the structure were similar to 
those of 4th experimental group except the visualization of nu-
merous areas of desolation and around the basket-neurons where 
there were identified dark rim of NeuN-positive processes. Pear-
shaped neurons of the ganglion layer continued to accumulate 
NeuN-positive structures and, in contrast to the previous obser-
vation period, in some of them the nuclei were not visualized. 
Dendrites of Purkinje cells, contrarily, changed their direction 
and formed bush-like branches. At the same time, numerous 
desolate areas formed in the ganglion layer, which in our opin-
ion is associated with the partial death of pear-shaped neurons. 
In the granular layer, NeuN-positive Golgi type II cells formed 
a denser pattern in comparison with the previous observation 
period (Fig. 4). 

During the morphometric study we identified that in the 
course of the experiment, the average number of NeuN-positive 
Purkinje cells of the ganglion layer of the cerebellar cortex of 
rats in different experimental groups (from 1st to 5th) in compari-
son with the control group of animals significantly increases at 
p˂0. 05 (Fig. 5).

Fig. 5. Changes in the average number of NeuN-positive Pur-
kinje cells of the ganglion layer of the cerebellar cortex of rats 
in the course of the experiment

Concurrently, we determined morphometrically that in the 
course of the experiment the average number of NeuN - posi-
tive Golgi cells of type II of the granular layer of the cerebellar 
cortex of rats in different experimental groups in comparison 
with the contr  ol group of animals also increased significantly 
at p˂0.05 (Fig. 6).

Fig. 6. Changes in the average number of NeuN-positive Gol-
gi cells of the type II granular layer of the cerebellar cortex of 
rats in the course of the experiment

Conclusion. In our experimental study, we determined re-
liably that NeuN-positive structures of the gray matter of the 

cerebellum were different, both structurally and morphometri-
cally. During the immunohistochemical reaction on histological 
preparations of the cerebellum of rats, we identified that NeuN-
immunoreactivity was present unevenly on different structural 
components. Thus, among neurocytes and their processes of rat 
cerebellar gray matter in various layers, a NeuN-positive reac-
tion was detected in perikaryons and dendrites of Purkinje cells, 
in grain-cells and stellate neurocytes of the granular layer, and in 
basket and stellate cells of the molecular layer.
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SUMMARY

ALTERATIONS OF THE INTENSITY OF NEUN-IMMU-
NOREACTIVITY REACTIONS IN THE CEREBELLAR 
STRUCTURAL COMPONENTS OF RATS UNDER IN-
FLUENCE OF THE FOOD ADDITIVES COMPLEX

Bilash S., Kononov B., Pronina O., Koptev M., Hryn V.

Poltava State Medical University, Department of Clinical Anat-
omy and Operative Surgery, Ukraine

To estimate the changes of the intensity of the NeuN-immu-
noreactivity reaction in the structural components of the cerebel-
lum of rats under the influence of the food additives complex.

We used 100 white rats with an average weight of 258.1±0.67 
g. in our study. We used paraffin sections with a thickness of 3 
μm for immunohistochemical studies.

Rat monoclonal antibody NeuN (0.N.211) sc-71667 (Santa 
Cruz Biotechnology, inc.) was used to detect neurons.
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During the morphometric study we identified that in the course 
of the experiment, the average number of NeuN-positive Purkinje 
cells of the ganglion layer of the cerebellar cortex of rats in different 
experimental groups (from 1st to 5th) in comparison with the control 
group of animals significantly increases at p˂0.05. Concurrently, 
we determined morphometrically that in the course of the experi-
ment the average number of NeuN - positive Golgi cells of type II 
of the granular layer of the cerebellar cortex of rats in different ex-
perimental groups in comparison with the control group of animals 
also increased significantly at p˂0.05.

In our experimental study, we determined reliably that NeuN-
positive structures of the gray matter of the cerebellum were dif-
ferent, both structurally and morphometrically.

Keywords: NeuN, rat, cerebellum, NeuN-immunoreactivity 
reaction, cells.

РЕЗЮМЕ

ИЗМЕНЕНИЯ ИНТЕНСИВНОСТИ РЕАКЦИЙ NEUN-
ИММУНОРЕАКТИВНОСТИ В СТРУКТУРНЫХ КОМ-
ПОНЕНТАХ МОЗЖЕЧКА КРЫС ПРИ ДЕЙСТВИЯХ 
КОМПЛЕКСА ПИЩЕВЫХ ДОБАВОК

Билаш С.М., Кононов Б.С., Пронина Е.Н., Коптев М.Н., 
Гринь В.Г.

Полтавский государственный медицинский университет, 
кафедра клинической анатомии и оперативной хирургии, 
Украина 

Цель исследования - определить изменения интенсив-
ности реакций NeuN-иммунореактивности в структурных 
компонентах мозжечка крыс при действии комплекса пище-
вых добавок.

При проведении данного исследования использовали 100 
белых крыс со средней массой 258,1±0,67 г. Для иммуно-
гистохимических исследований применяли парафиновые 
срезы толщиной 3 мкм. Мышиное моноклональное антите-
ло NeuN (0.N.211) sc-71667 (Santa Cruz Biotechnology, inc.) 
использовали для обнаружения нейронов.

При проведении морфометрического исследования уста-
новлено, что в динамике эксперимента среднее количество 
NeuN-положительных клеток Пуркинье ганглионарного 
слоя коры мозжечка крыс в различных экспериментальных 
группах, начиная с I и заканчивая V, в сравнении с кон-
трольной группой животных достоверно увеличилось при 
p˂0.05. Параллельно с этим морфометрически установлено, 
что в динамике эксперимента среднее количество NeuN-

положительных клеток Гольджи II типа зернистого слоя 
коры мозжечка крыс в различных экспериментальных груп-
пах в сравнении с контрольной группой животных более 
значимо, достоверно увеличивается при p˂0.05.

В ходе экспериментального исследования достоверно 
определено, что NeuN-положительные структуры серого 
вещества мозжечка были различными как структурно, так 
и морфометрически.

reziume

NEUN-imunoreaqtiulobis reaqciebis intensivo-
bis cvlilebebi virTagvebis naTxemis komponen-
tebis struqturebSi sakvebi danamatebis kompleq-
sebis moqmedebis pirobebSi

s.bilaSi. b.kononovi, e.pronina, m.koptevi, v.grini

poltavas saxelmwifo samedicino universiteti, 
klinikuri anatomiisa da operaciuli qirurgiis 
kaTedra, ukraina

kvlevis mizans warmoadgenda NeuN-imunoreaq-
tiulobis reaqciebis intensivobis cvlilebebis 
gansazRvra virTagvebis naTxemis komponentebis 
struqturebSi sakvebi danamatebis kompleqsebis 
moqmedebis pirobebSi. 
kvleva Catarda 100 TeTr virTagvaze saSualo 

masiT 258,1±0,67 g. imunohistoqimiuri kvlevisaT-
vis gamoyenebuli iyo 3 mkm sisqis parafinis anaT-
lebi. virTagvas monoklonuri antisxeuli NeuN 
(0.N.211) sc-71667 (Santa Cruz Biotechnology, inc.) gamo-
yenebuli iyo neironebis aRmoCenisaTvis.
morfometriuli kvlevis Sedegad dadgenilia, 

rom eqsperimentis dinamikaSi naTxemis gangli-
uri Sris NeuN-dadebiTi purkinies ujredebis 
raodenoba sxvadasxva eqsperimentuli jgufis 
virTagvebSi, dawyebuli I  jgufidan V-mde, sa-
kontrolo jgufTan SedarebiT, sarwmunod gai-
zarda (p˂0.05).  aseve, sarwmunod gaizarda (p˂0.05)  
naTxemis marcvlovani Sris NeuN-dadebiTi II  ti-
pis  goljis ujredebis saSualo raodenoba sxva-
dasxva eqsperimentul jgufSi cxovelebis sakon-
trolo jgufTan SedarebiT.
eqsperimentuli kvleviT sarwmunod dadgeni-

lia, rom naTxemis ruxi nivTierebis  NeuN-dadebi-
Ti  struqturebi gansxvavebulia rogorc struq-
turulad, aseve, morfometriulad.


