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тельно снижает среднюю частоту метафаз с аберрациями 
хромосом в клетках костного мозга мышей по отношению 
к действию мутагена на 55,56%, 66,70% и 74,08%. Мульти-
аберрантных и полиплоидных клеток не наблюдалось. Во 
всех вариантах эксперимента в спектре аберраций хромо-
сом выявлены только аберрации хромосом хроматидного 
типа с одиночными фрагментами.

Выраженность указанного эффекта имеет обратную дозо-
вую зависимость: с понижением дозы Ивина цитогенетиче-
ские эффекты Диоксидина снижаются в большей степени, 
чем при воздействии высокой дозы Ивина. 

Подтвержден высокий антимутагенный эффект Ивина, 
который выражен в большей степени при совместном его 
действии с Диоксидином, чем с Циклофосфамидом. Выяв-
ленный эффект, по всей вероятности, связан с генопротек-
торным действием Ивина, вследствие стабилизации мем-
бран, и его антиоксидантным действием.

reziume 

2,6-dimeTilpiridinis-N-oqsidis gavlena dioqsi-
diniT inducirebuli citogenetikuri efeqtebis 
gamoxatvis xarisxze virTagvebis Zvlis tvinis 
ujredebSi

o.vaseckaia, e.zubko, n.prodanCuki, a.kravCuki, p.Jminko

akad. l.medvedevis sax. prevenciuli toqsikolo-
giis, kvebiTi da qimiuri usafrTxoebis samecni-
ero centri, ukraina

kvlevis mizans warmoadgenda 2,6-dimeTil-
piridinis-N-oqsidis mamodificirebeli cito-
genetikuri efeqtis Sefaseba virTagvebis Zv-
lis tvinis ujredebze dioqsidinis mutagenuri 
prooqsidaciuri moqmedebis pirobebSi.
Seswavlilia mcenareebis zrdis regulatoris 

- 2,6-dimeTilpiridinis-N-oqsidis (ivini) citoge-
netikuri aqtivoba da mutagen-mamodificirebeli 
moqmedeba mamri virTagvebis Zvlis tvinis CD-1 
ujredebis qromosomuli aberaciebis gaTva-
liswinebis meTodiT, dioqsidiniT erTjeradi ze-
moqmedebis TanxlebiT.
ivini SehyavdaT erTjeradad, peroralurad, wyal-

xsnaris saxiT dozebiT 710, 71 da 0.71 mg/kg, rac 
Seesabameba letaluri dozis (ld

50
) 1/2-, 1/20- da 

1/2000-s dioqsidinTan erTad. dioqsidini Sehyav-
daT intraperotoneulad doziT 100 mg/kg. intaq-
tur cxovelebSi (uaryofiTi kontrolis jgufi) 
peroralurad SehyavdaT gawmendili, ultraiis-
feri sxivebiT sterilizebuli, deionizebuli 
wyali.
naCvenebia, rom dioqsidinTan erToblivi moq-

medebisas ivini dozebiT 710, 71 da 0.71 mg/kg vir-
Tagvebis Zvlis tvinis ujredebSi mniSvnelovnad 
amcirebs metafazebis saSualo sixSires qro-
mosomuli aberaciebiT mutagenis moqmedebasTan 
mimarTebiT (55,56%, 66,70% da 74,08%). multiaberaci-
uli da poliploiduri ujredebi ar aRiniSnebo-
da. eqsperimentis yvela variantSi qromosomebis 
aberaciebis speqtrSi gamovlinda mxolod qroma-
tiduli tipis aberaciebi erTeuli fragmentebiT.
aRniSnuli efeqtis gamoxatvis xarisxs aqvs 

ukudamokidebuleba dozasTan: ivinis dozis Sem-
cirebisas dioqsidinis citogenetikuri efeqtebi 
mcirdeba meti xarisxiT, vidre ivinis didi do-
ziT zemoqmedebis pirobebSi.
kvleviT dadgenilia ivinis maRali antimutage-

nuri efeqti, rac metad gamoixateba dioqsidin-
Tan erToblivi moqmedebisas, vidre ciklofos-
famidTan erTad. gamovlenili efeqti, rogorc 
Cans, dakavSirebulia ivinis genproteqtorul mo-
qmedebasTan membranebze misi mastabilizebeli da 
antioqsidaciuri moqmedebis Sedegad.
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A food additive is any substance that is not normally consid-
ered a food product or its component, but is added to a food 
product for technological purposes in the production process, 
and finally becomes an integral part of the product. 

Monosodium glutamate (E 621), sodium salt of glutamic acid, 
is the most common and widespread flavor enhancer. Monosodi-
um glutamate, consumed in food and drink, has a narcotic effect 
on the body and does not contain nutrients; it is not a preserva-
tive, it is a toxin that excites the nervous system, a chemical that 

overexcites brain cells, sometimes to complete uncontrol and it 
deceives the brain [4]. Therefore, the growing use of monoso-
dium glutamate, including for children’s food and some compo-
nents of some vaccines, is a matter of concern due to potential 
impact on human health [7].

Sodium nitrite (E 250) food additive is widely used as a pre-
servative in the national and international technology of meat 
sausages production to give products certain properties and 
maintain quality. E-250 has been proved to be harmful to hu-
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man health. This leads to a decrease in muscle tone, damage 
to the central nervous system, liver tissue [8]. Sodium nitrite is 
reported to have harmful toxic effects on various organs of the 
body. A study was conducted to evaluate the potential protective 
effects of thymoquinone against sodium nitrite-induced renal 
toxicity. Key findings of the study show that processing with 
sodium nitrite significantly increased markers of renal dysfunc-
tion, oxidative stress, inflammation and apoptosis [12]. 

Ponceau (Acid Red) is a food colorant of synthetic origin, 
which has a bright red color. It opens a whole palette of shades: 
when you add yellow or orange dyes, you get a brown color, 
and when mixed with blue dye, Ponceau gives a purple color. 
According to its chemical composition, the E124 food colorant 
is sodium salt in the form of granules or red powder [6] . Cur-
rent scientific publications elucidate the impact of various food 
additives on organs and systems; however, insufficient data on 
this issue has been found to date. Thus, the effect of synthetic 
dyes (Sunset yellow and Ponceau 4R) on some biochemical 
and histopathological parameters of albino rats has been stud-
ied [11]. The effect of food colorants, in particular Ponceau 4R, 
on the secretion of cytokines by blood cells of patients with al-
lergic diseases has been studied. Solutions of the studied food 
colorants and their mixtures in acceptable daily concentrations 
changed the immediate and delayed secretion of cytokines by 
blood leukocytes of patients with allergies [1]. 

Thus, the issue on the content of food additives in foods, the 
analysis of their danger to human health is relative to date.

The paper was aimed at establishing the dynamics of changes 
in morphometric parameters of the structural components of 
the duodenal wall of rats in long-term use of the complex food 
additives, namely, sodium nitrite, monosodium glutamate and 
Ponceau 4R.

Material and methods. 84 outbred mature male rats were 
involved into the study. Control rats consumed drinking water 
and received saline per os. The rats of the experimental group 
were given access to water ad libitum and, supplementary, con-
sumed 10% sodium nitrite solution. Monosodium glutamate was 
administered at a dose of 20 mg/kg in 0.5 ml of distilled water; 
Ponceau 4R at a dose of 5 mg/kg in 0.5 ml of distilled water once 
daily per os. Doses of food additives were half lower the allow-
able normal rate in foods. To evaluate the adaptive behavior, the 
rat was placed into the corner of the box and its spontaneous 
locomotor behavior was recorded for 60 seconds. Parameters 
of motor and exploratory behavior of animals (number of outer 
edge square crossings and number of central square crossings), 
vertical activity (number of rearings), and vegetative activity 
(number of) were measured [13]. The resulting data have been 

processed quantitatively by the variance statistics using the Stu-
dent’s t-test and excel software [5]. 

 The rats were sacrificed within 1, 4, 8 and 16 weeks under 
thiopentone anesthesia overdose. After euthanasia of the ani-
mals, fragments of the wall of the duodenum were fixed in 10% 
neutral formalin solution for three days. Subsequently, the piec-
es of the duodenal wall, fixed in formalin, were embedded into 
paraffin [2]. Sections of the 5-10 μm thick were obtained using 
the sledge microtome and mounted on slides by stenciling. After 
staining with hematoxylin and eosin, the sections were encapsu-
lated in polystyrene and examined under the light microscope. 
Microimaging and morphometric study were performed using 
the digital microscope equipped with DCM 900 digital micro-
photo attachment with software adapted for the research. Statis-
tical processing of morphometric data was performed using the 
exel software [5]. 

Results and discussion. The morphometric study of the com-
ponents of the rats duodenal wall has established that its overall 
thickness in control group of animals was 738,31±0,29 μm; the 
thickness of the mucous membrane was 449,08±0,16 μm; the 
thickness of the submucosal layer was 94,01±0,14 μm; the mean 
thickness of the muscular layer was 77,84±0,21 μm and thick-
ness of the serous membrane was 1,74±0,02 μm (Table).

The duodenal wall of rats had a typical structure and con-
sisted of a mucous membrane, submucosal layer, muscular 
layer and serous membrane. The foliate villi, covered with a 
single layer columnar coated epithelium, the basis of which 
was the lamina propria, were clearly visible. On the cross 
section, the crypts with a pronounced lumen inside were well 
visualized. Glands and blood vessels were localized in the 
submucosal layer filled with loose fibrous unformed connec-
tive tissue. The muscular layer consisted of the inner oblique 
circular and outer oblique longitudinal layers with interlayers 
of connective tissue with the elements of the vascular and 
muscular nerve plexus between them, covered with a thin 
layer of the serous membrane (Fig. 1). 

After one week of consumption the complex food addi-
tives, the overall thickness of the wall significantly decreased 
by 10.97% and accounted for 657.34±0.61 μm (p <0.05). The 
thickness of the mucous membrane was significantly reduced 
by 12.96% and had a value of 390.87±0.21 μm (p <0.05). The 
submucosal layer was 62.19±0.16 μm, which was by 33.85% 
significantly lower than its values in the control group (p 
<0.05). The thickness of the muscular layer significantly in-
creased by 21.53%, accounting for 94.60±0.32 μm (p <0.05). 
The serous membrane was significantly reduced by 25.85% 
and had a value of 1.29±0.02 μm (p <0.05) (Table). 

Table .Morphometric parameters of the components of rat duodenal wall (in μm)

Parameters Overall thickness 
of the wall (μm)

Thickness of the 
mucous mem-

brane (μm)

Thickness of 
the submucosal 

layer (μm)

Thickness of 
the muscular 

layer (μm)

Thickness 
of the serous 
membrane 

(μm)
Controls (n=14) 738,31±0,29 449,08±0,16 94,01±0,14 77,84±0,21 1,74±0,02
1 week (n=14) 657,34±0,61* 390,87±0,21* 62,19±0,16* 94,60±0,32* 1,29±0,02*
4 weeks (n=14) 1022,70±1,09*,** 479,13±0,42*,** 110,82±0,40*,** 81,47±0,21*,** 2,10±0,03*,**
8 weeks (n=14) 542,05±0,45*,** 365,52±0,39*,** 92,92±0,19*,** 72,87±0,15*,** 1,93±0,03*,**
12 weeks (n=14) 692,06±0,69*,** 354,78±0,34*,** 117,83±0,24*,** 45,83±0,10*,** 2,22±0,02*,**
16 weeks (n=14) 772,98±1,43*,** 324,63±0,25*,** 74,05±0,22*,** 63,98±0,23*,** 1,80±0,02*,**
notes: * – р < 0,05 compared to control group; ** – р < 0,05 compared to the previous time period of the observation. 
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Fig. 1. The duodenal wall of rats of the control group. H&e 
stain. Lens: 10×magnification, ocular lens: 10×magnifica-
tion

On week 1 of the experiment, a thinning of the bases of the 
villi in the mucosa was detected with a marked thinning of the 
submucosal layer, which was visualized by a thin strip between 
the almost invisible muscle plate and the muscular layer of the 
intestinal wall (Fig. 2).

Fig. 2. The rat duodenal wall within week 1 of consumption 
the complex food additives. H&E stain. Lens: 10×magnifica-
tion, ocular lens: 10×magnification

After 4 weeks of the experiment, the overall thickness of the 
duodenal wall was 1022.70±1.09 μm, which was by 55.58% 
significantly greater than on the first week of the study and 
by 38.52% greater than its values   in the control group of rats 
(p <0.05). The mean values   of the thickness of the mucous 
membrane significantly increased by 22.58% compared to the 
values of the previous period of the experiment, accounting 
for 479.13±0.42 μm, which was also by 6.69% significantly 
greater compared to the control group (p <0.05). Within 4 
weeks, the submucosal layer was 110.82±0.40 μm, which 
was by 78.20% significantly greater than on week 1of the 
study and by 17.88% significantly greater than the value of 
the control group (p <0.05). The thickness of the muscular 
layer significantly decreased by 13.88% compared to the pre-
vious period of study, and its mean values   were 81.47±0.21 
μm, though they were by 4.66% significantly greater than the 

values   in the control group (p < 0.05). The thickness of the 
serous membrane was by 62.79% significantly greater than 
the value at week 1 of the experiment and by 20.69% greater 
than its values   in the control group; its mean values   were 
2.10±0.03 μm (g <0.05) (Table). 

In the mucous membrane, the villi were elongated; the 
crypts were numerous with enlarged lumens. In the muscular 
layer, a thinning of the oblique longitudinal layer and thick-
ening of the layer of loose fibrous connective tissue between 
the oblique circular and oblique longitudinal layers were 
clearly visible. The serous membrane was thickened (Fig. 3).

Fig. 3. The rat duodenum on week 4 of consumption sodium 
nitrite, monosodium glutamate and Ponceau 4r. H&e stain. 
Lens: 10×magnification, ocular lens: 10×magnification

At week 8 of consumption the complex of sodium nitrite, 
monosodium glutamate and Ponceau 4R, a decrease in the 
mean values of the overall wall thickness to 542.05±0.45 μm 
in rats of the experimental group was noted, which were by 
47.00% lower than those established at week 4 of the ex-
periment and by 26.58% lower compared to its values   in the 
control group (p <0,05). The thickness of the mucous mem-
brane was significantly lower by 23.71% than the value of 
the previous period of the experiment, and also by 18.61% 
lower than the values   in the control group, accounting for 
365.52±0.39 μm (p <0.05). At week 8, the submucosal layer 
was 92.92±0.19 μm, which was by16.15% significantly lower 
than the values on week 4 and by 1.16% lower compared to 
the control group of rats (p <0, 05). The thickness of the mus-
cular layer was 72.87±0.15 μm, which was by 14.56% signifi-
cantly lower than the values of the previous study period and 
by 6.38% lower compared to the mean values   of the control 
group (p <0.05). The serous membrane responded with a sig-
nificant decrease in its mean values   by 8.10% compared to 
the previous study period, where the mean values   at week 
8 were 1.93±0.03 μm, though were by10.92% significantly 
greater than its mean values   in the control group of animals 
(p <0,05) (Table). 

In the mucous membrane, the villi were short, scanty and 
reduced in size; they had an uneven course; the epithelium 
was with signs of desquamation; the crypts were shallow, 
their lumen was pronounced, the submucosal layer was thin 
with almost invisible glands inside. The interlayer of loose 
connective tissue between the layers of smooth myocytes, the 
thickness of which was markedly reduced, was poorly visual-
ized (Fig. 4).



148

 
Медицинские новости грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

Fig. 4. The rat duodenum with the phenomena of epithelial 
desquamation on week 8 of the experiment. H&e stain. lens: 
10×magnification, ocular lens: 10×magnification

At week 12, the mean thickness of the duodenal wall in rats of the 
experimental group was 692.06±0.69 μm that was by 27.67% sig-
nificantly greater than the values on week 8, which was by 6.26% 
significantly lower than the value of the control group (p <0.05). 
The mean values   of the thickness of the mucous membrane signifi-
cantly decreased by 2.94% compared to the previous period of the 
experiment, and were by 21% lower than the values   of the control 
group, accounting for 354.78±0.34 μm (p <0.05). The submuco-
sal layer was 117.83±0.24 μm, which was by 26.81% significantly 
greater than the value on week 8 and by 25.34% greater than in 
the control group (p <0.05). The muscular layer was significantly 
reduced both in comparison with the previous study period (by 
37.11%) and the control group (by 41.12%) with the mean values   
of 45.83±0.10 μm (p <0.05). Consumption of the complex food ad-
ditives led to a significant increase in the thickness of the serous 
membrane on week 12 by 15.03% compared to week 8, which was 
also by 27.59% significantly greater compared to the control group; 
the mean value was 2.22±0.02 μm (p <0.05) (Table).

An increase in the number of goblet cells and signs of des-
quamation were observed in the epithelium of the villi. The villi 
have become wider; the lumen of the crypts was narrowed. The 
submucosal layer was enlarged, with the signs of edema (Fig. 5).

Fig. 5. The rat duodenum on week 12 of consumption of the 
food additives. H&E stain. Lens: 10×magnification, ocular 
lens: 10×magnification

On week16 of the experiment, the mean values   of the over-
all thickness of the wall in rats of the experimental group was 
772.98±1.43 μm, which was by 11.69% significantly greater 
compared to week 12 of the experiment, and by 4.70% great-
er than the control values   (g <0.05). The mean values   of the 
thickness of the mucous membrane significantly decreased by 
8.50% compared to the values of week 12 and accounted for 
324.63±0.25 μm, which was also by 27.71 % lower than the val-
ues in the control group of rats (p <0.05). The submucosal layer 
was 74.05±0.22 μm, which was by 37.16% significantly lower 
than the values   of week 12 of the experiment and by 21.23% 
lower compared to the control group (p <0.05). The value of 
muscular layer thickness also significantly decreased on week 
16, which was 63.98±0.23 μm and was by 39.60% lower than 
the previous time period   of the experiment, which was also low-
er than the value in the control group by 17.81% ( p <0.05). The 
serous membrane significantly decreased by 18.92% compared 
to the previous period of study, though by 3.45% increased com-
pared to the control group and its average values   were 1.80±0.02 
μm (p <0.05) (Table). 

At large magnification, dystrophic and destructive changes in 
the epithelial cells of the crypts and glands of the submucosal 
layer were observed in the duodenal wall of rats. The nuclei were 
polymorphic in shape and structural features; the cytoplasm was 
heterogenous with areas of compaction and destruction in which 
a large number of vacuole-like structures were found. The ar-
teries of the submucosal layer were with the signs of spasm. A 
significant number of leukocyte-type cells, with a predominant 
number of macrophages, were found in the connective tissue of 
the lamina propria and submucosal layer (Fig. 6).

Fig. 6. Leukocyte infiltration of the mucous membrane and 
submucosal layer of the rat duodenum on week 16 of consump-
tion the complex food additives. 

H&E stain. Lens: 40×magnification, ocular lens: 10×mag-
nification

Thus, the use of the complex food additives of sodium nitrite, 
monosodium glutamate and Ponceau 4R led to general changes 
in the rat duodenal wall, which triggered the morphological 
mechanisms of inflammation, which at the early stages was 
manifested by a decrease in all morphometric parameters due, 
primarily, to direct effect of the food additives, leading to altera-
tions in the microvasculature. Consequently, at week 4 of the 
experiment the phenomena of edema, developed in the connec-
tive tissue, were detected, which first responded to various fac-
tors and led to an increase in morphometric parameters, which 
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was further reflected in the appearance of signs of dystrophic 
changes with subsequent atrophy of the wall with a significant 
decrease in the total thickness of the wall and the appearance of 
adaptive mechanisms, which, however, did not lead to complete 
restoration of the morphological structure, which was morpho-
metrically confirmed by an increase in the total thickness of rat 
duodenal wall on week 16 of the experiment and observation 
of manifestations of leukocyte infiltration of the mucous mem-
brane and submucosal layer, which in our opinion, occurred pri-
marily due to the constant negative effect of a complex of food 
additives, which, by their strength, outweigh the adaptive and 
protective capabilities of tissue and cellular components of the 
small intestine. 

Previous studies on the changes, observed in the duodenum 
with the signs of inflammation showed the same type of intesti-
nal wall reactions and general trends in changes of morphomet-
ric parameters of the structural components of the rat duodenum. 
Thus, acute aseptic inflammation of the peritoneum leads to an 
increase in the total thickness of the intestinal wall from day 1 to 
day 21 of the experiment, and starting from day 3 a significant 
increase in this parameter with the highest rate on day 10-14 was 
established. On day 30, the total thickness of the intestinal wall 
decreased. The thickness of the mucous membrane increased 
within day 2-14, and from day 21 to day 30 the thickness of 
the mucous membrane was decreasing. The mean values of the 
thickness of the submucosal layer showed an increase with a 
maximum value on day 7 of the experiment, which began to de-
crease by day 30. Morphometric analysis of the thickness of the 
muscular layer showed that from day 7 to day 30 the thickness 
of the muscular layer was increasing. The thickness of the serous 
membrane was decreasing from day 1 to day 3 and reached a 
minimum value on day10-14 [9,10], typical changes were re-
vealed in the inflammation of the rat gastric wall [3].

Perspectives of further research will encompass the subse-
quent detailed study of the cellular composition of the structural 
components of the duodenum and reaction of the micrivascula-
ture on the action of complex food additives. 

Conclusion: consumption of the complex food additives of 
sodium nitrite, monosodium glutamate and Ponceau 4R de-
velops a complicated, complex, local vascular-tissue reaction, 
which leads to changes in morphometric parameters of all struc-
tural components of the rat duodenal wall, to neutralize the al-
ternative factor and restoration of the morphofunctional state of 
the small intestine, though does not lead to complete recovery of 
structural components, due to the predominance of constant neg-
ative effects of the stimulus with the occurence of dystrophic-
destructive changes and manifestations of leukocyte infiltration 
during the experiment.
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SUMMARY

REMODELING OF THE RAT DUODENAL WALL UN-
DER THE EFFECT OF COMPLEX FOOD ADDITIVES 
OF MONOSODIUM GLUTAMATE, SODIUM NITRITE 
AND PONCEAU 4R

Grigorenko А., Yeroshenko G., Shevchenko K., 
Lisachenko O., Perederii N.

Ukrainian Medical stomatological academy, Poltava, Ukraine 

The purpose of the study was to establish the dynamics of 
changes in morphometric parameters of the structural compo-
nents of the rats’ duodenal wall with long-term use of a complex 
of food additives: sodium nitrite, sodium glutamate and Ponceau 
4R. The work was performed on 84 adult nonlinear male rats, 
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which were given to drink 10% sodium nitrite solution, sodium 
glutamate was administered at a dose of 20 mg/kg in 0.5 ml of 
distilled water, Ponceau 4R – at a dose of 5 mg/kg in 0.5 ml 
distilled water 1 time per day orally. Thus, the use of a com-
plex of dietary additives of sodium nitrite, sodium glutamate and 
Ponceau 4R led to changes in the morphometric parameters of 
all structural components of the rats’ duodenal wall. This reac-
tion is aimed at neutralizing the alterative factor and restoring 
the morphofunctional state of the duodenum. By the end of the 
observation, complete recovery of structural components was 
not established due to the predominance of constant negative 
influence of the stimulus with the occurrence of dystophic-de-
structive changes.

Keywords: sodium nitrite, sodium glutamate, Ponceau 4R, 
duodenum, rats.

РЕЗЮМЕ

РЕМОДЕЛИРОВАНИЕ ДУОДЕНАЛЬНОЙ СТЕНКИ 
КРЫС ПОД ВОЗДЕЙСТВИЕМ КОМПЛЕКСНЫХ ПИ-
ЩЕВЫХ ДОБАВОК - гЛУТАМАТА НАТРИя, НИТРИ-
ТА НАТРИя И PONCEAU 4R

григоренко А.С., Ерошенко г.А., Шевченко К.В., 
Лисаченко О.Д., Передерий Н.А.

украинская медицинская стоматологическая академия, 
Полтава, украина

Целью исследования явилось установить динамику из-
менений морфометрических показателей структурных ком-
понентов стенки двенадцатиперстной кишки крыс при дли-
тельном применении комплекса пищевых добавок: нитрита 
натрия, глутамата натрия и Ponceau 4R. 

Работа проведена на 84 половозрелых нелинейных кры-
сах-самцах, которым давали пить 10% раствор нитрита на-
трия; раствор глутамата натрия в дозе 20 мг/кг в 0,5 мл дис-
тиллированной воды, Ponceau 4R - в дозе 5 мг/кг в 0,5 мл 
дистиллированной воды, 1 раз в сутки перорально.

Применение комплекса пищевых добавок нитрита на-
трия, глутамата натрия и Ponceau 4R привело к изменениям 
морфометрических показателей всех структурных компо-
нентов стенки двенадцатиперстной кишки крыс в резуль-
тате реакции, направленной на обезвреживание альтера-

тивного фактора и восстановление морфофункционального 
состояния двенадцатиперсной кишки. Однако, это не приво-
дит к полному восстановлению структурных компонентов, 
ввиду преобладания постоянного негативного воздействия 
раздражителя и появления дистрофических-деструктивных 
изменений.

reziume 

virTagvas duodenuri kedlis remodelireba kom-
pleqsuri sakvebi danamatebis - natriumis glu-
tamatis, natriumis nitritis da PONCEAU 4R ze-
moqmedebiT 

a.grigorenko, g.eroSenko, k.SevCenko, o.lisaCenko, 
n.perederi

ukrainis samedicino stomatologiuri akademia, 
poltava, ukraina

kvlevis mizans warmoadgenda virTagvas 
Tormetgoja nawlavis kedlis struqturuli 
komponentebis morfometriuli cvlilebebis di-
namikis analizi sakvebi danamatebis kompleqsis 
xangrZlivad gamoyenebis pirobebSi: natriumis 
nitriti, natriumis glutamati da PONCEAU 4R. 
kvleva Catarda 84  zrdasrul araxazovan mamr 
TeTr virTagvaze, romelTac eZleoda natriumis 
nitritis 10%-iani xsnari, natriumis glutamati 
- doziT 20 mg/kg distilirebuli wylis 0,5 ml-
Si, PONCEAU 4R - doziT 5 mg/kg distilirebuli 
wylis 0,5 ml-Si, dReSi erTxel, peroralurad.
sakvebi danamatebis - natriumis nitritis, nat-

riumis glutamatis da PONCEAU 4R, gamoyenebam 
ganapiroba virTagvebis Tormetgoja nawlavis 
kedlis yvela struqturuli komponentis morfo-
metriuli maCveneblebis cvlilebebi, mimarTuli 
alternatiuli faqtoris gauvnebelyofaze da 
Tormetgoja nawlavis morfofunqciuri mdgo-
mareobis aRdgenaze. Tumca, gamRizianeblis mudmi-
vi negatiuri moqmedebis siWarbisa da distrofi-
ul-destruqciuli cvlilebebis gamo, aRniSnuli 
ver uzrunvelyofs struqturuli komponentebis 
srul aRdgenas.

CHANGES IN THE KIDNEY AND LIVER STRUCTURE AND FUNCTIONS DURING 
THE EXPERIMENTAL, NON-LETHAL LOAD OF CARBON TETRACHLORIDE (CCL₄)

¹Tatarina O., ²Chulak О., ²Chulak Yu., 3Nasibullin B.

¹National Pirogov Memorial Medical University, Vinnitsa; ²International Humanities University, Odessa; 
³Ukrainian research institute of Medical rehabilitation and Balneology of the Ministry of Health of Ukraine, odessa

Currently, there is a steady tendency for the growth of dis-
eases of the hepatobiliary system, which is caused by a whole set 
of factors, both endogenous and exogenous. One of these factors 
is the entry into the human body of a large group of unnatural 

compounds that are not used by the body for life or energy. Such 
compounds are called xenobiotics. Elimination of xenobiotics 
is carried out in different organs (lungs, skin, gastrointestinal 
tract), but it is most actively carried out in the liver. Transformed 


