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v" 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 mm? while nuclear size decreased to 3.93+0.16 mm?,
Additionally, sinusoidal enlargement was noted, with their width increasing to 14.9+0.26 um. 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 mm?, while nuclear volume increased 1.4 times to 5.53+0.24 mm?> Furthermovre, sinusoidal
width decreased 1.3 times, measuring 11.4+0.21 um. These findings indicate that the size of liver
cells approached those observed in healthy rats.

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

TAMAKH TYTYHU TABCUPUJIA JKUT'APJIA F03 BEPAJTUT'AH MOP®OJIOI'HK
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v’ Pestome

CypynKanu mymyHau mamaku Maxcyiomiapu mavcupuoa OK 30MCU3 KanamMyul HCuzapuoa
Mopponozuk y3zapuwminap AKKO1 HAMOEH Oynou. JKuzap napenxumacuoa AnIAUIAHUWL HCapaénaapu,
oucmpouk yzeapuwinap 6a momMupaap uduoa myjiaKkoHIuK Kadu namonozuK xoaamiaap Kamuo I3muiou.
By yzeapuwinap ycuzap XyxycaupanapurHune (aoausmuHu Hcudouii oaparcada 0y3ud, ynapHuHz
my3unumwiunune oyzunuuiuza oauo keaou. I'enamouumnapuune xaxcmu kuupaiiuo, 4,3+0,17 mm? za
mywezanauzu, A0poaapuHunz xaxcmu ica 3,93+0,16 mum? za emeannueu anukianou. bynoan mawkapu,
cunycouonap Keuzaiiuwiu Kysamunuo, ynapuune ynuamu 14,9+0,26 mxm 2aua owzannuzu Kaiio
amunou. CunycouonapHunz Kenzauuwii 6a KOH QUIGHUWUHUNHZ OY3UIUWU JHCU2apoa KUciopoo ea
03VKa MOOOANAPUHUHZ eMUWMACIAUSU2A O0AUD Kenzanaucu, 0y 3ca ANIUNAHUW IHCAPAEHAAPUHU
Kyuaiimupeaunuzu anukianou. By xonam xcuzap paonusmunu nacaiimupud, ynumnz pezenepauus
Koounuamunu 3augnawmupzan. buonozuxk ¢aon rKywumuanap (buo®K) ounan oOasonaw
HamudKcanapu WKOpU camapadopaukHu  Kypcamou. /Jlagonanzanw 0K 30mcu3  Kaaamywiapoa
cenamoyumaaprunz xaxcmu 1,3 mapmaca kammanawud, 5,7+0,22 mm? 2a emou. fAoponapnunz xaxcmu
1,4 mapmaza kammanawuo, 5,53+0,24 mm? nu mawxun amou. Illynunzoex, cunycouonap kenznucu 1,3
mapmaza kuupanuu6, 11,4+0,21 mxm 2a myweannueu Kaio 3muiiou. Yuwidy Kypcamikuunap coinom
Kanamywnap sHcuap Xyicaupanapu yiudamiapua AKUHIAWAHUHU Kypcamaou.

Kanum cyznap: mamaxku, Oucmpouk y3eapuwinap, 2enamouyumaap, MUKpOUUPKYIAUUS,
cunycouonap, buo®K.
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PE3YJIbTATBI UCIIOJIb30BAHUA BUOJTOT'MTYECKA AKTUBHBIX TOBABOK B
JIEYEHUU MOP®OJIOI'MYECKUX U3BMEHEHHWU B IIEYEHU 110l BO3JIEUCTBUEM
TABAYHOI'O IBIMA
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v’ Pestome

Xponuueckoe  go3deiicmeue  madauHLIX  NPOOYKMOE  NPUBENO K  GbIPANCEHHBIM
MopghonozuuecKuM uUsMeHeHUAM 6 neueHu denvlx 6ecnopoonbix Kpvic. B napenxume neuenu oviiu
3aguKcuposansvl OCnanumesnbHvle NPOUECcvl, OUCMPOPUUECKUE UBMEHEHUA U NOJIHOKPOsUe
€OCy006, YUMo 3HAUUMENbHO HAPYUIAN0 (QYHKYUIO U CMPYKmypy Kiemok neuenu. bvino eviagneno
yMeHbuienue pazmepos zenamouumos 00 4,3£0,17 mm? u sadep 0o 3,93+0,16 mm> Taxoce ovin0
3agpukcuposeano pacuwiupenue cunycoudoos 0o 14,9+0,26 mkm. Yeenuuenue cunycouoos u
HapyuwieHue KpoeooopauieHus npueoounu K oepuuumy Kuciopooa u RUMAMETbHbIX 8eU{ece 6
neuenu, umo ycyzyénano eocnaaumenvHvie RPoOYUeccvl. IMO CHUNHCANO (YYHKUUOHATLHYIO
AKMUGHOCHb NEeYeHU U 0CNabaAN0 eé pezenepamophvie cnocodnocmu. Pesynomamul neuenus c
ucnob3oeanuem ouonozuiecku akmuenwvix 00o6asox (bA/U) nokazanu evicokyio rppexmusnocme.
Y obpabomannvix kpeic 06vem cenamoyumos ysenuuunca ¢ 1,3 paza, oocmuznye 5,7+0,22 mm?,
o0vem aoep yseauuunca ¢ 1,4 paza, cocmaeue 5,53+0,24 mm>. Kpome mozo, wmuupuna cunycouooe
ymenvwuaace ¢ 1,3 paza, oocmuznye 11,4+0,21 mxkm. Imu noxazamenu ceudemenbcmeyiom o
RpuUOIUICEHUU PA3MEPOB KIIEMOK NeYeHU K ROKA3ameam Y 300P08bIX KPbiC.

Kniouesvie cnosa: mabak, oucmpoguueckue usMeHeHUA, 2eNAMOUUMbl, MUKPOUUPKYIAYUA,
cunycouowt, bAJI.

Relevance
T 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
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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 120x70x40 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, (Mzm)

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)5,9540,19 g/sm2 stressed that it was.

Microscopic image of the liver of healthy rats without white seed 1-in the picture are listed.
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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 5,3342,13mm?2 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+0f 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).

N
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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 20,642.1 |r11(21iijtldr3* 6,4-0F 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* 2,34+0,15%*

pieces left medial 6,9+0,62 4.2+0,33%* 2,94+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)

Cells
The group of Gepatosit Core (mm2) Sinusoidalwidth
(mm2) 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 3,934+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+0,16mm?2
(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+0,24mm?2). 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 | 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 4,34+0,17 mm?2 to the size of the core while 3,93+0,16
mm?2 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 mm?2, the core volume of about 1.4 times the
size increases 5,53+0,24 mm?2 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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