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 Resume 

Chronic exposure to tobacco products caused significant morphological changes in the liver of 

white laboratory rats. In the liver parenchyma, inflammatory processes, dystrophic changes, and 

vascular congestion were observed, severely impairing the function and structure of liver cells. 

Hepatocyte size was reduced to 4.3±0.17 mm², while nuclear size decreased to 3.93±0.16 mm². 

Additionally, sinusoidal enlargement was noted, with their width increasing to 14.9±0.26 µm. The 

expansion of sinusoids and disruption of blood circulation led to oxygen and nutrient deficiencies 

in the liver, exacerbating inflammatory processes. This resulted in decreased liver function and 

weakened regenerative capacity.The results of treatment with biologically active supplements (BAS) 

demonstrated high efficacy. In treated rats, hepatocyte volume increased 1.3 times, reaching 

5.7±0.22 mm², while nuclear volume increased 1.4 times to 5.53±0.24 mm². Furthermore, sinusoidal 

width decreased 1.3 times, measuring 11.4±0.21 µm. These findings indicate that the size of liver 

cells approached those observed in healthy rats. 

Keywords: tobacco, dystrophic changes, hepatocytes, microcirculation, sinusoids, BAS. 
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 Резюме 

Сурункали тутунли тамаки маҳсулотлари таъсирида оқ зотсиз каламуш жигарида 

морфологик ўзгаришлар яққол намоён бўлди. Жигар паренхимасида яллиғланиш жараёнлари, 

дистрофик ўзгаришлар ва томирлар ичида тўлақонлик каби патологик ҳолатлар қайд этилди. 

Бу ўзгаришлар жигар ҳужайраларининг фаолиятини жиддий даражада бузиб, уларнинг 

тузилишининг бузилишига олиб келди. Гепатоцитларнинг ҳажми кичрайиб, 4,3±0,17 мм² га 

тушганлиги, ядроларининг ҳажми эса 3,93±0,16 мм² га етганлиги аниқланди. Бундан ташқари, 

синусоидлар кенгайиши кузатилиб, уларнинг ўлчами 14,9±0,26 мкм гача ошганлиги қайд 

этилди. Синусоидларнинг кенгайиши ва қон айланишининг бузилиши жигарда кислород ва 

озуқа моддаларининг етишмаслигига олиб келганлиги, бу эса яллиғланиш жараёнларини 

кучайтирганлиги аниқланди. Бу ҳолат жигар фаолиятини пасайтириб, унинг регенерация 

қобилиятини заифлаштирган. Биологик фаол қўшимчалар (БиоФҚ) билан даволаш 

натижалари юқори самарадорликни кўрсатди. Даволанган оқ зотсиз каламушларда 

гепатоцитларнинг ҳажми 1,3 мартага катталашиб, 5,7±0,22 мм² га етди. Ядроларнинг ҳажми 

1,4 мартага катталашиб, 5,53±0,24 мм² ни ташкил этди. Шунингдек, синусоидлар кенглиги 1,3 

мартага кичрайиб, 11,4±0,21 мкм га тушганлиги қайд этилди. Ушбу кўрсаткичлар соғлом 

каламушлар жигар ҳужайралари ўлчамларига яқинлашганини кўрсатади. 

Калит сўзлар: тамаки, дистрофик ўзгаришлар, гепатоцитлар, микроциркуляция, 

синусоидлар, БиоФҚ. 
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РЕЗУЛЬТАТЫ ИСПОЛЬЗОВАНИЯ БИОЛОГИЧЕСКИ АКТИВНЫХ ДОБАВОК В 
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 Резюме 

Хроническое воздействие табачных продуктов привело к выраженным 

морфологическим изменениям в печени белых беспородных крыс. В паренхиме печени были 

зафиксированы воспалительные процессы, дистрофические изменения и полнокровие 

сосудов, что значительно нарушало функцию и структуру клеток печени. Было выявлено 

уменьшение размеров гепатоцитов до 4,3±0,17 мм² и ядер до 3,93±0,16 мм². Также было 

зафиксировано расширение синусоидов до 14,9±0,26 мкм. Увеличение синусоидов и 

нарушение кровообращения приводили к дефициту кислорода и питательных веществ в 

печени, что усугубляло воспалительные процессы. Это снижало функциональную 

активность печени и ослабляло её регенераторные способности. Результаты лечения с 

использованием биологически активных добавок (БАД) показали высокую эффективность. 

У обработанных крыс объем гепатоцитов увеличился в 1,3 раза, достигнув 5,7±0,22 мм², 

объем ядер увеличился в 1,4 раза, составив 5,53±0,24 мм². Кроме того, ширина синусоидов 

уменьшилась в 1,3 раза, достигнув 11,4±0,21 мкм. Эти показатели свидетельствуют о 

приближении размеров клеток печени к показателям у здоровых крыс. 

Ключевые слова: табак, дистрофические изменения, гепатоциты, микроциркуляция, 

синусоиды, БАД. 

 

Relevance 

   obacco    smoke   damages   lung  and  respiratory  tract  tissues,  leading  to  the  development  of  

   emphysema, bronchitis, and chronic obstructive pulmonary diseases (COPD). Globally, tobacco 

consumption causes economic losses of $600 billion annually due to health damage and decreased 

productivity. Tobacco products also negatively affect the liver and pancreas.According to WHO and 

other research, nicotine, manganese, carbon dioxide, acetone, benzene, toluene, and numerous harmful 

chemicals in tobacco smoke impact not only the lungs but also the liver and pancreas. Tobacco smoke 

interferes with the liver's detoxification functions, increasing the activity of liver microsomal enzymes. 

This results in prolonged retention of toxins and damages metabolic processes.Studies indicate that the 

risk of developing hepatosis in tobacco users is 1.5 times higher than in non-smokers. This leads to 

greater accumulation of fats in the liver and the onset of inflammatory processes. Tobacco 

consumption is considered a factor that can contribute to liver cirrhosis and liver cancer. The risk of 

liver cancer in smokers is 20% higher than in non-smokers. 

Research objective: to study the morphological and morphometric effects of tobacco products on 

the liver of albino rats. 

 

Research methods and materials 

Taking into account various principles of modern scientific knowledge, we developed a 

methodology tailored to the specific objectives of our study. The research was designed and conducted 

based on general scientific and specialized methods aimed at solving the stated tasks. 

For the experimental scientific study, 60 albino rats of both sexes, aged one month and weighing 

between 236 g and 480 g, were selected. The laboratory animals were housed in the vivarium of 

Bukhara State Medical Institute under standard conditions. The rats were cared for in specialized 

rooms meeting the requirements for housing experimental animals (room temperature of 20–24°C, 

humidity of 60%, and 12-hour light cycles). 

The animals were provided with adequate water and a balanced diet. Special attention was paid to 

proper care and feeding during the preparation and conduct of the experimental studies. The handling 

of laboratory animals adhered to the "Rules and Methods for Working with Laboratory Animals in 

Т
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Microbiological and Immunological Research," approved by the Republic of Uzbekistan on May 25, 

2016. Additionally, all ethical principles of laboratory animal handling, as outlined in the 

methodological manual developed by Nuraliev N.A. and co-authors, were strictly followed. 

In the laboratory setting, the rats (n=42) were placed in a box measuring 120×70×40 cm. One side 

of the box was equipped with an air circulation system, and the opposite side had an exhaust fan. Each 

rat was exposed to 0.6 g of tobacco (totaling 36 g) burned daily for 15 minutes over three months. 

For therapeutic purposes, Bioactive activesupplements (BAS) were administered. One capsule of 

the supplement, dissolved in physiological saline, was given to the laboratory animals orally via a 

feeding tube at a dose of 5 mg/kg of body weight for 30 days. The controlgroupconsistedof 30 

albinorats. 

 

Result and discussions 

Research result the rat albina morphometric indicators of the health professional (n=42) in the 

study group are presented in tab 1 handle. 

 

Table 1  Morphometric Indicators of healthy rats, (M±m) 

Indicators of the average value of 

the length of the body without the tail(cm) 24,5±1,5 and4 

of the length of the tail (cm) 21,6±2.18 

weight (g) 460,0±34,9 

Body massindex (BMI) (g/sm2) 5,45±0.15 

White t kalmushlarning breedthose length (without tail) 27,5±1,74 cm will determine that. The 

average length of the tail 22,5±2,11 cm if this indicator in rats indicates the level of normal 

development.450,0 weight±38,9 g and tanamassasiindex(bmi)5,95±0,19 g/sm2 stressed that it was. 

Microscopic image of the liver of healthy rats without white seed 1-in the picture are listed.  

 

Figure 1. 3 s monthlyog'lom white seed of rats without microscopic appearance of the liver. 

Van-painted upon on your business. OK 20 x 4 weather. 1 - gepatosit; 2- gate veins 

Van-bo'yyalgan upon microscopic preparatda on your business 5,33±2,13mm2 in size gepatosit 

cells and 198,73±8,4 mkm in size, portal vein diameter was removed to afford. Gepatositlar gate of the 

veins in the liver and suggest that work on normal mode. 

The average weight of the liver of laboratory animals 5,8±0,54 g will determine that. The average 

length of the liver of rats without white seed 20,6±2.1 mm, width 12.5±1.3 indicator mm thickness 

6,4±of 0.59 mm was noted. The pieces right medialthe average length of 9,7±0,88 mm, width 4,4±0,57 

mm, thickness 2,8±0,17 mm, o'ng the lateral pieces ofthe average length of 7,1±0,65 mm, width 

3,9±0.25 mm, thickness 2,3±0,15 mm is determined (r=up to 0.05)(Table 2). 

2 
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Table 2 Healthy white seed of rats without (n=30) of the liver makromorfometrik indicators, mm 

(M±m) 

The size of the liver Length Width Thickness 

Liver 20,6±2.1 
12.5±1.3 

Indicator* 
6,4±Of 0.59** 

right medial lobe 9,7±0,88 4,4±0,57* 2,8±0,17** 

right lateral piece 7,1±0,65 3,9±0.25* 2,3±0,15** 

pieces left medial 6,9±0,62 4.2±0,33* 2,9±0,22** 

pieces left lateral 6.5±0,52 3,8±0,37* 1,9±0,11** 

a rectangular piece of 4,9±0,36 2,5±0,18* 1,6±0,17** 

The pieces left medial the average length of 6,9±0,62 mm, width 4.2±0,33 mm, thickness 2,9±0,22 

mm, chAP lateral piecesof the average length of 6.5±0,52 mm, width 3,8±0,37 mm, thickness 

1,9±0,11 mm the fact that was noted(r=up to 0.05). T the liverpieces o'rtburchakthe average length of 

4,9±0,36 mm, width 2,5±0,18 mm, thickness 1,6±0,17 mm will determine that.  

The average length of smoky tobacco products after the issuance of the liver 21,1±1,37 mm, a 

width of 11.6±1.2 mmthickness 6,13±as 0, 77 mm and weight 4,92±g by 0.41ha was. After treatment 

with its fresheners average weight of 6.5±0,45 g, length 22,0±1,04mm, width 12,0±0,97mm, thickness 

6,97±1,0mmis equal to. While the white seed in rats given without BAS is a better indicator of the 

liver weighted average 5,94±0,45 g, the average length of 21,5±0,99mm, width 11,7±of 1.25mm 

thickness 7,45±1,03 mm was noted. 

Smoky tobacco products on the effects of white seed of rats without(n=30) of the liver during 

treatment mikromorfometrik changes the size of the 3-are listed in the table.  

 

Table3 

Smoky white on the effects of chronic tobacco products without the change in the dynamics of 

indicators of the liver of rats mikromorfometrik seed, (M±m) 

The group of 

Cells 

Gepatosit 

(mm2) 
Core (mm2) 

Sinusoidalwidth 

s (mkm) 

and the control group 5,33±0,21 5,13±0,24 by 10.2±0,22 

research group (after the issuance of 

tobacco size) 
4,3±0,17* 3,93±0,16* 14,9±0,26*** 

BAS 5,3±0,31* 4,23±0,19* 13,8±0,35* 

In the liver of rats given tobacco seed in laboratory conditions without gepatositlar smoky white 

size 1,24 times reduced compared to the control group (5,33±0,21 mmdan 4,3±0,17 mm)(p=up 0.05). 

For the purpose of treatment in rats of the control group without BASberilgan white seed size to the 

size approached to gepatosit (5.7±0,22 mm), but not in rats given the balm, this figure is slightly lower 

and 4,56±0,21 mm, respectively. Average after issuance of the size of the core tobacco 3,93±0,16mm2 

(p=0.05 up to), if after the issuance of balm 4,33±0,21mm2 (p=up 0.05), while healthy cells of rats 

after the issuance of the core BAS gepatosit approached to size (5,53±0,24mm2). After issuance of the 

width of the tobacco products Sinusoidlar 14,9±0,26 mkm (p=0,001) than if it was slightly narrowing 

the size of the balm after issuance of this 12,1±0,27(p=0.05 up to) has to mkm. Given BAS of rats 

(n=30)at this size 11,4±0,21(p=0.05 up to) mkm will determine that.  

Smoke tobacco products in the morphological changes observed in the cells of the liver the effects 

of 2-is shown in the picture. 
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Figure 2. Smoky tobacco products without microscopic appearance of the liver of white rats on 

the effects of seed. Gemotoksilin-painted with eozin. 4 OK weather 20x zoom. 1 - distrofik seems 

to be inflammation and superficial changes; 2 - vessels inside the full-blown 

This microscopic preparatda jleykositlar infiltrasiyasi of parenximasi in igi (accumulation), 

gepatositlarda degenerative changes, that is, a breach of the structure and function of cells and in blood 

and central venous sinusoidlar to'ldid you can see that. Inflammation, such as changes in liver function 

and blood circulation of the chamber distrofiya the violation of stability means that out. 

Tutunli the effects of tobacco products in order to make the correction in the pathological process 

BASwithout morphological changes in liver of rats used white seed 3-monthly 3-in the picture are 

listed. Shows that the decrease in the number of neutrophils decrease the inflammatory process. This 

biologically active additive anti-inflammatory effect realize that I had toadi. 

 

Figure 3. The experience in the context of chronic pathological process in order to make the 

correction in the effects of tobacco smoky BAS used white seed 3-monthly rats without liver 

morphological changes. Gemotoksilin-painted with eozin. 20x OK weather. 4 enlarged. 1 - 

leykositlar reduced the number of neutrophils; 2-sinusoidlar inside the full-blown lost 

Used white seed inside sinusoidlar from rat liver microscopic preparatda BAS without a full-blown 

mikrosirkulyasiyaning and this seems to be the loss after recovery, and tissue had gipoksiya suggest 

that the elimination of the subscriber. The decrease in the number of neutrophils the inflammatory 

reaction that reduced shows. 
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Conclusions 

1. Smoky white seed in the liver of rats without chronic tobacco products showed a significantly 

negative impact. Distrofik inflammation and changes in the liver are observed, this parenxima 

structures of disorders, circulatory disorders and result in a decrease of the function came to 

appointing detoksikasiya. Size Gepatositlarning 4,3±0,17 mm2 to the size of the core while 3,93±0,16 

mm2 reduced. Sinusoidlarning expansion 14,9±0,26 increased up to mkm has been recorded since this 

indicates the severity of violations and mikrosirkulyasiyaning gipoksiya. These changes of the liver 

metabolic and regenerative ability significantly at the level were weakened, stained, will determine. 

2. BAS with treatment by liver cells positive changes noted were. Treatment then gepatositlarning 

size increase of 1.3 times the size increases to 5.7±0,22 mm2, the core volume of about 1.4 times the 

size increases 5,53±0,24 mm2 than it has. Also, sinusoidlarning the width of 1.3 times increase 

narrowing 11,4±0,21 to mkm fell. This indicator BAS liver cells restore and inflammation in reducing 

effective that it shows. In animals, this indicator of healthy rats morfometrik indicator approached. 
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	Рис.№1. Распределение больных по группам
	Таблица №1. Частота встречаемости неврологических синдромов у больных с СД-1.
	Рис. №2. Показатели когнитивного статуса
	СПИСОК ЛИТЕРАТУРЫ:
	т создания благоприятной  воздушной  среды  в  коровнике  в  значительной  мере  зависит
	реализация молочной продуктивности животных. Одной из вредных газовых составляющих атмосферы животноводческого помещения является аммиак NH3, бесцветный газ с едким запахом. В атмосферном воздухе находится в небольших концентрациях. Аммиак, раствор...
	Выводы
	ДолзарблигиС
	D-138 (синдекан-1) бу синдеканлар оиласига мансуб  протеогликанларнинг  вакили  бўлиб
	ҳисобланади. В лимфоцитларнинг табақаланишининг охирги босқичларида плазматик ҳужайраларнинг мембранасида экспрессияланади. Синдекан-1 коллаген, фибронектин ва тромбоспондин рецептори каби вазифани бажариб, фибробластларнинг асосий ўсиш факторига б...
	Плазмтик ҳужайралар юмалоқ ва овал шаклда бўлиб, диаметри ўртача 15-20 мкм ни ташкил қилади. Ёруғлик микроскопида кўрганда ядроси яхши ажралиб туради ва унда бўлакчаларга ажралган гетерохромотинни кўриш мумкин ва ядрочаси нисбатан йирикроқ бўлиб тиниқ...
	CD-138 – маркёр бундан ташқари бачадоннинг эндометрий қаватида жойлашган плазматик ҳужайраларда ҳам аниқланади ва сурункали эндометритнинг махсус кўрсаткичи бўлиб хизмат қилади.
	Сурункали эндометрит - бу бачадоннинг ички қаватининг яллиғланиши ҳисобланади. Сурункали эндометрит - бу срункали узоқ вақт яллиғланиш натижасида эндометрий қаватида структур морфологик ўзгаришларга олиб келади [6]. Сурункали эндометрит махсус (специ...
	Олинган натижаларда бачадоннинг строма қаватида маркернинг экспрессияси нисбатан кўпроқ кузатилди. Олинган материалнинг деярли барчасида турли даражада экспрессия аниқланди ва уларни экспрессияланиш даражасига қараб 2% гача экспрессияланганлар сони 7...
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