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ANNOTATION 

Purpose of the study: study of morphological changes in the stomach of rats under the influence 
of ethanol in the postnatal period 

Material and methods:During our research we used morphological and electron-microscopic 
methods of investigation. In the course of experimental studies, the effect of chronic liver disease in 
the mother on postnatal morphogenesis of the gastrointestinal organs of the offspring was revealed. 
Ten days after the last injection, males were added to females. The experimental animals were the 
rats aged 3, 7, 14, 21 days of life born and fed by female mothers with chronic toxic hepatitis. These 
study terms agree with the generally recognized subdivision of age periods in rats: neonatal period 
(1-5 days), period (6-21 days). 

The results of the study: showed that the toxic effects of ethanol have a negative impact on 
postnatal growth, development and formation and on the morphofunctional state of the vascular and 
tissue structures of the gastrointestinal tract and liver of offspring, causing pathomorphological 
changes in their vascular and tissue structures, contribute to the delay, delay the development and 
formation of them.  

Conclusions: Morphological changes in the rat stomach under the influence of ethanol in the 
postnatal period necessitates the development of science-based therapeutic and preventive measures 
to prevent pathology in the offspring born and nursed by mothers with this pathology. 

Key words: morphology, rat, stomach, postnatal ontogenesis 
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АННОТАЦИЯ 
Цель исследования: изучение морфологических изменения желудка крыс под воздействий 

этанола постнатальном периоде 
Материал и методы: Во время наших исследований мы использовали морфологические и 

электронно - микроскопические методы исследования. В ходе экспериментальных 
исследований было выявлено, влияние хронической патологии печени у матери на 
постнатальный морфогенез органов желудочно-кишечного тракта потомства. Через 10 дней 
после последней инъекции к самкам подсаживали самцов. Подопытными животными служили 
крысята в возрасте 3, 7, 14, 21 суток жизни, рожденные и вскормленные от самок-матерей с 
хроническим токсическим гепатитом. Данные сроки исследования согласуются с 
общепризнанным подразделением возрастных периодов у крыс: период новорожденности (1-
5 сутки), период (6-21сутки). 

Результаты исследования показали, что токсическое влияние этанола отрицательно 
повлияет на постнатальный рост, развитие и становление и на морфофункциональное 
состояние сосудисто- тканевых структур органов желудочно-кишечного тракта и печени 
потомства, вызывая в их сосудисто-тканевых структурах патоморфологические изменения, 
способствуют отставанию, задержке процессов развития и становления их.  

Выводы: Морфологические изменения желудка крыс подвоздействий этанола 
постнатальном периоде обуславливает необходимость разработки научно-обоснованных 
лечебных и профилактических мероприятий с целью предупреждения патологии у потомства, 
рожденных и вскормленных матерями с данной патологией. 

Ключевые слова: морфология, крысы, желудок, постнатальный онтогенез 
 

KAMALOVA Malika Ilhomovna 
Samarqand Davlat tibbiyot instituti 

SHARIFOVA Shakhnoza Kuchkarovna 
Buxoro Davlat tibbiyot instituti 

 
POSTNATAL DAVRDA ETANOL TA’SIRIDA KALAMUSHLARNING 

OSHQOZONIDAGI MORFOLOGIK O'ZGARISHLAR  
 

ANNOTATSIYA 
Tadqiqot maqsadi: postnatal davrda etanol ta'siri ostida kalamushlarning oshqozonida 

morfologik o'zgarishlarni o'rganish  
Materiallar va usullar:tadqiqotimiz davomida biz morfologik va elektron mikroskopik tekshirish 

usullarini qo'lladik. Eksperimental tadqiqotlar davomida onaning surunkali jigar patologiyasining 
naslning oshqozon-ichak trakti organlarining postnatal morfogeneziga ta'siri aniqlandi. Oxirgi 
inyeksiyadan 10 kun o'tgach, erkaklar ayollarga ekilgan. Eksperimental hayvonlar 3, 7, 14, 21 kunlik 
hayot, tug'ilgan va surunkali toksik gepatit bilan urg'ochi onalardan oziqlangan kalamushlar edi. 
Ushbu tadqiqot shartlari kalamushlarda yosh davrlarining umume'tirof etilgan bo'linmasiga os keladi: 
yangi tug'ilgan davr (1-5 kun), davr (6-21sutki). 

Tadqiqot natijalari etanolning toksik ta'siri oshqozon - ichak trakti organlari va nasl-nasabning 
jigarining qon tomir-to'qima tuzilmalarining morfofunktsional holatiga salbiy ta'sir ko'rsatishi, 
ularning qon tomir-to'qima tuzilmalarida patologik o'zgarishlarni keltirib chiqarishi, kechikish, 
rivojlanish jarayonlarini kechiktirish va ularni shakllantirish.. 

Natijalar: postnatal davrda etanol ta'sirida kalamushlarning oshqozonidagi morfologik 
o'zgarishlar ushbu patologiyaga ega bo'lgan onalar tomonidan tug'ilgan va emizilgan avlodlarda 
patologiyaning oldini olish uchun ilmiy asoslangan terapevtik va profilaktik tadbirlarni ishlab chiqish 
zaruratini keltirib chiqaradi. 

Kalit so'zlar: morfologiya, kalamush, oshqozon, postnatal ontogenez 
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Relevance. The processes of formation and development of internal organs of mammals begin in 
utero and end after birth. However, various pathological factors of internal and external environment 
during pregnancy or lactation can adversely affect the structures of pathomorphological changes, 
contribute to the lag, delay the processes of development and formation of them. The rapid 
development of the chemical industry, improper utilization of chemical and nuclear production waste, 
extensive use of pesticides and other toxic chemicals have not only caused negative shifts in ecology, 
but also became the cause of acute and chronic toxic poisonings and lesions of human and animal 
organs and tissues [1,2,9]. It is known that the birth and rearing of healthy children depends primarily 
on the condition of the mother. Hence the relevance and importance of studying the influence of 
maternal pathology on the offspring. The question of the effect of maternal liver pathology on 
pregnancy and offspring has long attracted the attention of physicians, as it is often one of the causes 
of infant death and often leads to a variety of severe injuries. [3, 4]. The question of the influence of 
chronic maternal toxic hepatitis on the morphological aspects of early postnatal development and 
formation of gastrointestinal organs of the offspring has not been sufficiently studied so far. [5,9].  

Purpose of the study: study of morphological changes in the stomach of rats under the influence 
of ethanol in the postnatal period 

Material and methods.  Experiments were carried out on sexually mature female white mongrel 
rats weighing 170-190 g. During 2019-2022 years in the scientific laboratory of the Bukhara State 

Medical Institute. A model of heliotrin-induced hepatitis in experimental animals was obtained by 
weekly injection of heliotrin at the rate of 0.5 mg/100g animal weight for 6 weeks. In 10 days after 
the last injection, males were added to females. The experimental animals were the rats at the age of 
3, 7, 14, and 21 days of life born and fed by female mothers with chronic toxic hepatitis. The study 
dates were in agreement with the generally accepted subdivision of developmental periods in rats: 
neonatal period (1-5 days), suckling period (6-21 days). The work was carried out in accordance with 
the "Rules of work with laboratory animals". The animals were decapitated under ether anesthesia. 
The control group consisted of rats born and fed by healthy intact females, which were injected with 
the appropriate amount of isotonic solution instead of heliotrine at the same time. Studies have shown 
that the stomach in rats of the control group on the 3rd day of postnatal life is thin, the mucous 
membrane is light pink in color with a grayish tint. The surface of the mucosa has a small number of 
low folds. In the wall, the submucosal base (loose, unformed connective tissue), serous (mesothelium) 
and muscular (thin, consisting of smooth muscles) membranes. The surface of the mucous membrane 
and gastric fossae are covered with single-layer cylindrical epithelium, gastric fossae are less deep 
than in control (intact) rats. Stroma of interstomach, fundal and pyloric glands contains small amount 
of connective-tissue cells. Fundal glands contain the greatest number of glandular cells containing 
mucous secretory granules. These cells subsequently differentiate into additional cells. The mucous 
membrane reveals edema and swelling, infiltration by mononuclear cells. Electron microscopy in 
parietal cells shows closure of intracellular secretory tubules, delayed secretion (Fig.1) 

. 
Fig. 1. Parietal cells of the gastric mucosa of 3-day-old rats. Closure of intracellular secretory 

tubules, delayed secretion. Ob. 10, ca. 10. 
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The mucosa of the small intestine showed some thinning compared to the control animals. The 
mucosa is represented by many folds and villi. Its cover consists of squamous epithelium with 
moderate mucus content on its surface. Moderately pronounced dystrophic changes in villi were 
detected: their tortuosity, abundant vacuolization of cytoplasm of cells of covering epithelium, 
deformation of its nuclei. Foci of lympho histocytic infiltration often occur in the stroma of villi. The 
length of villi and depth of crypts, the number of mitotically dividing cells were less than in controls. 
There were a large number of secretory granules in the apical part of cell cytoplasm. Vacuolated 
Golgi complex, enlarged profiles of granular endoplasmic network, large number of mitochondria 
and vesicles were detected. Mucosa was loosened in places due to edema and lymphohistiocytic 
infiltration. There are foci of connective tissue micronecrosis. Vessels of this layer are in some places 
blood-filled and with perivascular hemorrhages (Fig.2). 

 
Fig. 2. Blood vessels of the ileum in 14-day-old rats. Vessels of villi dilated, tortuous, blood-

filled. Infusion of vessels in black ink. Ob. 10, ca. 10. 
The muscular layer consists of two layers: the inner one is circular, the outer one is longitudinal. 

It is edematous, swollen and loosened, has uneven thickness. Vacuolated muscle cells are detected in 
some places. Electron microscopy revealed a large number of secretory granules, vacuolated Golgi 
complex and enlarged profiles of granular endoplasmic mucocyte network in the apical part of the 
cytoplasm of surface-membrane cells. Parietal cells had a high content of mitochondria with dense 
and enlarged vesicles; intracellular secretory tubules, in the cytoplasm were closed, delayed secretion 
was noted in the obturator cells. Ultrastructural studies of microvessels also indicate a tendency for 
some lagging, delayed processes of width differentiation. Architectonics of microvessels of all layers 
and departments of stomach without significant changes. In places the wall of vessels was edematous 
and tortuous. There was marked dilation, tortuosity and blood filling of collector venules, walls of 
separate vessels were edematous, with erased contours. 

The mucosa of the small intestine showed some thinning compared to the control group of animals. 
The mucosa is represented by many folds and villi. Its cover consists of squamous epithelium with 
moderate mucus content on its surface. In places they are convoluted, happily there are foci of 
lymphohistocytic infiltration. The length of villi and depth of crypts, number of mitotically dividing 
cells were decreased from control.  Intraorgan vessels in some places revealed dilated, tortuous, full-
blooded venous vessels with the phenomena of microstasis. The study of postnatal development and 
formation of the small intestine of the offspring born and nursed by mothers with CGT showed that 
maternal liver damage disturbs the morphofunctional state of the gastrointestinal tract and causes 
destructive changes in them: the growth rate of the "crypt-villus" system components lagged, the 
number of mitotically dividing cells decreased, the proliferation and differentiation of cells were 
slowed. These changes subsequently led to a delayed and delayed growth and formation of the 
vascular-tissue structures of the stomach and intestine. Although these abnormalities are gradually 
compensated in the postnatal period of development, in most animals they were persistent and were 
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observed until the end of the study period. Similar pathomorphological changes were observed in the 
large intestine: in the early period of development (3-7 days after birth) of rats the wall of the large 
intestine was morphologically well expressed. The mucosa in the proximal sections is represented by 
pronounced villin-like folds of various shapes and sizes. The covering epithelium in all sections 
consists of squamous cells, whose nuclei are located in the basal part of the cells. The boundaries 
between cells are indistinct, cell cytoplasm is broad and light. Crypts were shallow, their stroma was 
edematous, infiltrated with mononuclear cells.  

After 7 days, crypt depth values in the proximal, middle and distal parts of the intestine were 
slightly less than the control figures. In the upper parts of the crypts, the caemic cells were swollen 
in places, their borders were erased. Deformation of nuclei and vacuolization of cytoplasm were 
observed in some cells. Crypt lumens are dilated. Crypt stroma was loosened, infiltrated by 
mononuclear cells. The number of mitotically dividing cells was lower than in control animals. 
Electron microscopy cytoplasm of cells is light, contains a complex of organelles. Swollen 
mitochondria with light matrix are found. Vacuolated Golgi complex and lymphocytes between 
epithelial cells are detected. The basal membrane is of moderate loyalty, somewhat thinned. The 
number of bokalovid cells exceeds the control figures. They are at different stages of secretion 
formation. The indexes of microvessel density distribution in 3-7-day-old rats are slightly less than 
in control animals. The venous wall is varicose and tortuous in places. The diameter of the lumen of 
venous vessels is larger, control. Short elastic fibers and single smooth muscle cells are detected in 
their wall among poorly differentiated cells. Mucopolysaccharides and mast cells are concentrated 
around the vessels. Due to the close morphofunctional and neurohumoral interconnection of the 
digestive organs with each other, pathological changes in one organ cause disorders in the other. After 
14 days of postnatal development in rats, the thickness of the mucous and serous-muscular shells of 
the large intestine, the depth of crypts and the number of cells in crypts were less than in control 
animals. The covering epithelium was flattened, in some places with pycnotically altered nuclei. 
Detachment of epithelial layer was observed. The cells were polymorphic, swollen in some places, 
with light cytoplasm. Some crypts in middle and lower thirds were dilated, their stroma was 
infiltrated, intercellular edema, vacuolization of cytoplasm, with reduced microvilli. Cytoplasmic 
organelles were hyperplasia. There are loosened and infiltrated by mononuclear cells in submucosa 
and muscularis. Lymphoid tissue appears in submucosa and stroma of crypts. The serous membrane 
is a layer of mesothelial cells. They are located close to each other, their cytoplasm is fine-grained 
and relatively light. All mentioned pathomorphological changes in canine structures in all parts of the 
colon were often focal in nature. Studies after 21-day postnatal life of animals showed that in some; 
animals the identified pathomorphological changes gradually leveled, due to which the microstructure 
of the organ gradually approached the control groups, but morphometric parameters finally did not 
reach the control figures. However, in most animals pathomorphological changes persisted and 
sometimes progressed. Morphometric indices of the wall of all examined sections were smaller than 
in control animals. Crypt epithelium was represented by prismatic cells with and without fringes, as 
well as a large number of bocalovid cells. In some places the lumen of some crypts in the middle and 
lower thirds was dilated. Stroma of some crypts was infiltrated by lymphohistiocytic cells. Studies 
after 30 days postnatal life of the animals showed that in some animals the revealed 
pathomorphological changes were gradually leveled, due to which the organ microstructure gradually 
approached the control groups, but the morphometric parameters finally did not reach the control 
figures. However, in most animals pathomorphological changes persisted and sometimes progressed. 
Morphometric indices of the wall of all examined sections were smaller than in control animals. Crypt 
epithelium was represented by prismatic cells with and without fringes, as well as a large number of 
bocalovid cells. In some places the lumen of some crypts in the middle and lower thirds was dilated. 
The stroma of some crypts was infiltrated by lymphohistiocytic cells. Formation of the muscular plate 
of the mucosa lags behind that of the control animals. The number of mitotically dividing cells in the 
proximal, middle and distal parts of the intestine is 1.5; 1.2 and 1.1 times lower than in controls. In 
the capillary network of the mucosa of the large intestine, tortuosity and some diameter enlargement 
are observed. Diverting postcapillaries are dilated and have sinusoidal character. Several 
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postcapillaries, merging, form venules, which are varicose in some areas of mucosa, submucosa and 
serosal-muscular membranes. Morphometric indices of venule lumen diameter are larger than in 
control animals. It should be noted that all the above morphological changes in the vascular-tissue 
structures of the small and large intestine were focal in nature. Significant abnormalities were found 
in the liver microstructure in newborn rats (3-7 days). Hepatocytes were loosely and randomly 
arranged, separated by wide and polonuclear sinusoidal hemocapillaries. In many hepatocytes the 
phenomena of hydrolytic dystrophy were observed. In some cells there were observed pycnosis and 
lysis of nuclei. Our studies once again prove that due to the close relationship of "mother-fetus" 
functional system, the fetus in the mother's body is an additional, new organ. Because of this, any 
pathology of the mother before and during pregnancy leads to pathology of the offspring organs not 
only in the prenatal, but also in the postnatal period of development. Thus, our research data showed 
that maternal liver pathology will adversely affect postnatal growth, development and formation and 
morphofunctional state of gastrointestinal tract organs and liver of offspring. Analyzing these 
processes, we believe that impaired maternal liver detoxification function is of great importance here. 
The fetal liver is not yet ready for sufficient detoxification of metabolic products. It is clear that in 
this case there may be accumulation of substances (pyruvic acid, lactic acid) in tissues, including the 
liver. Products of free-radical oxidation and metabolites, etc.) having cytotoxic effect. Damaging 
effects on the internal organs of the developing fetus may also have such products, which in violation 
of placental permeability penetrate to the fetus, and normally subjected to detoxification in the 
mother's liver and not go to the fetus. [4].  

The consequences of such exposure are noted already in the early postnatal period of development 
in the form of a gradual dystrophic process in the vascular and tissue structures of the organs under 
study. Another cause of pathomorphological changes in the offspring seems to be caused by certain 
immunopathological shifts in the body, because protein products of decaying hepatocytes cause 
autoallergic reaction, the destructive changes in the internal organs of the offspring testify to the 
possibility of such a mechanism. In addition, the structural abnormalities of the organs of the digestive 
system and their microcirculatory system in rats born to mothers with CTH may be a consequence of 
deficiency of plastic and a number of biologically active substances for the fetus in the embryonic 
period of development that we established. This deficiency occurs with maternal liver dysfunction, 
placental insufficiency, the action of products of impaired metabolism. In the mother's blood, as a 
result of inhibition of antitoxic liver function, perverted metabolic products accumulate, which affect 
the fetus in the intrauterine period of development. On the other hand, the developing liver-cell 
deficiency [7,8], leads to changes in the mother's body - it is reflected in changes in the quantitative 
and qualitative composition of the mother's breast milk, and subsequently these factors affect the 
processes of postnatal growth, development and formation of organs of the offspring. The 
combination of the above factors, in our opinion, causes the violation of histogenesis and 
morphogenesis in the fetal body, in the postnatal ontogenesis gradually developing dystrophic 
processes, slowing down and delaying the processes of growth, development and formation of organs 
and systems. 

Conclusions 
1. Chronic toxic damage of the mother's liver adversely affects the processes of postnatal 

development and the formation of tissue structures of the gastrointestinal organs of the offspring. 
2. Hepatotoxins introduced into the mother's body before pregnancy and formed in it during 

hepatitis, getting into the blood and then into the mother's milk, contribute to the development of 
inflammatory reactive changes in the vascular and tissue structures of gastrointestinal organs in the 
offspring during early periods of postnatal development. 

3. Pathomorphological changes in the vascular and tissue structures of the gastrointestinal tract of 
the offspring subsequently lead to a delay in the processes of postnatal formation and development 
of organs and systems in general. 
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