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Abstract: The presented article describes the work carried out on white rats in an 

experiment on the occurrence of severe liver pathologies, as in humans. When assessing 

the pathological process in the liver, in-depth laboratory studies were mainly carried out in 

combination with traditional examination methods. Thus, in the conducted studies, a 

substance with hepatotoxic properties of heliotrin, when administered according to a 

subtoxic dose scheme, caused severe functional and morphological changes in the liver. It 

was found that the change in normal and deep laboratory blood parameters characterizing 

inflammatory processes in the liver corresponds to morphological data. 
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1. INTRODUCTION 

 

The problem of treating hepatitis of various etiologies is an extremely urgent task of modern 

medicine. Currently, despite the large arsenal of hepatoprotectors, clinicians do not always 

manage to stabilize the course of hepatitis, increase regenerative activity and prevent the 

development of fibrosis and cirrhosis of the liver. Because the effect of many drugs 

positioned as hepatoprotectors in acute and chronic liver pathology is in many cases 

insufficient and is not confirmed by independent comparative studies [1, 2, 3]. In this regard, 

the search continues for new medicinal agents, including those of plant origin, with a wide 

range of pharmacological activity and economic availability. In addition, on the model of 

different etiological toxic hepatitis, it was shown that the introduction of different biological 

substances to animals contributes to the normalization of blood biochemical parameters [4, 5, 

6]. Thus, studies of the hepatoprotective effect of drugs based on antioxidant properties 

remain an urgent direction in toxicology. Therefore, in order to further expand the 
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pharmacological spectrum of action of this agent, studies of its effect on the processes of 

fibrogenesis and the formation of liver cirrhosis in a long-term experiment were conducted. 

To compare the hepatoprotective effect of drugs on structural changes in the liver, the carbon 

tetrachloride model, isoniazid and heliotrin are often chosen. In studies of hepatoprotective 

properties, functional changes are often considered together with structural changes, although 

some researchers have found discrepancies in the levels of enzymemia with morphological 

manifestations in chronic heliotrin intoxication of rats. Heliotrin, as carbon tetrachloride, 

damages the liver, initiating the formation of various radicals and reactive oxygen species, 

leading to inflammation and depletion of antioxidant protection for the second time [7-12]. 

Thus, the increasing medical and social significance of chronic liver diseases requires new 

efforts in the development of issues of etiology, pathogenesis, immunology, diagnosis, 

treatment and prevention of these diseases. Currently, the radical surgical method of treating 

cirrhosis of the liver is orthotopic liver allotransplantation. However, its technical complexity, 

the shortage of donor organs, and the high cost of treatment limit the widespread introduction 

of this operation into clinical practice and stimulate the search for new available methods of 

treatment [13]. Therefore, reproduction in animal experiments of models of hepatitis and 

cirrhosis of the liver, close to clinical conditions, is still necessary [14]. Experimental models 

make it possible to give a comprehensive assessment and develop methods for adequate 

correction of liver failure, which is not always possible in clinical trials. For this reason, we 

used a method that is widely used in the context of the study of chronic toxic hepatitis. 

 

The purpose of the work: Investigation of the effect of a toxic substance on the parameters 

of tumor necrosis Alpha factor-FNOAA, CD68, CD34 and CD95 in the blood of laboratory 

white rats under conditions of chronic heliotrine hepatitis. 

 

2. MATERIAL AND METHODS OF RESEARCH 

 

The experiment was performed on white female laboratory rats weighing 100 ± 10 g, 

obtained from a vivarium of used animals kept under standard conditions on a normal food 

and water diet. Manipulations with animals were carried out according to the manual [15]. 

Toxic liver damage was modeled by intragastric administration of heliotrin in low doses 

according to the scheme: 10 mg/100 g per kg of body weight, 7 mg/ 100 g per kg of body 

weight, 5 mg/ 100 g per kg of body weight, 3 mg/100 g per kg of body weight. All animals 

were divided into 6 groups of 10 individuals each. From the experiment, rats were removed 

by decapitation after 1, 3 and 5 weeks. The activity of ALT, AST, alkaline phosphatase, 

LDH, the level of total protein, direct bilirubin and glucose were determined in the blood 

serum. Chronic toxic liver damage or chronic intoxication was confirmed hematologically, 

biochemically and morphologically on the 35th day of the experiment [7, 16]. Alpha - factor 

of tumor necrosis in the blood-testing for FNOa and cd68+, CD34+ and CD95+. In diseases 

accompanied by inflammation, in particular, among the mechanisms leading to the 

pathogenesis of hepatitis, tissue damage is noted due to energy imbalance, excessive 

peroxidation and the development of secondary immunodeficiency. The following indicators 

were determined in the blood serum by the IFT method: the level of the main factors causing 

inflammation (Alpha - factor of tumor necrosis-fnoa), CD68+, CD34+[17,18,19]. Based on 

http://journal.hmjournals.com/index.php/JHTD
http://journal.hmjournals.com/index.php/JHTD
https://doi.org/10.55529/jhtd.35.1.6
http://creativecommons.org/licenses/by/4.0/


Journal Healthcare Treatment Development  

ISSN: 2799-1148   

Vol : 03 , No. 05 , Aug-Sept 2023   
http://journal.hmjournals.com/index.php/JHTD 

DOI: https://doi.org/10.55529/jhtd.35.1.6    
 
  

  
 

Copyright The Author(s) 2023.This is an Open Access Article distributed under the CC BY 

license. (http://creativecommons.org/licenses/by/4.0/)                                                           3 

the conducted studies, the obtained results were compared with the control group of 

mukhakamasi, and statistical processing of the results was carried out using the methods of 

R.B. Strelkov presented in [20]. 

 

3. RESULTS AND THEIR DISCUSSION 

 

1. Hematological and biochemical analysis of rat blood during the development of chronic 

heliotrine hepatitis. Toxic damage to the liver in rats as a result of the introduction of 

heliotrin led to a violation of the functional state of liver cells. As a result of these functional 

disorders, the activity of transaminases (AST and ALT) in the blood serum of rats with 

chronic gh was 238.6% and 281%, respectively, compared with the levels of these indicators 

in the control group. It was found that the total amount of protein decreased to 46% compared 

to the control group, while the total amount of bilirubin increased to 138.1%. There was also 

an increase in the amount of alkaline phosphatase and HHD to 10.3 and 145%, respectively, 

compared with the control group. 

 

Table 1. Changes in the functional state of liver enzymes in chronic heliotrine hepatitis. 

Experimental groups Intackt group Control group 

Doses mg/kg Dist. water Heliotrin 

ALT u /l 95,6±2,4 268,9±9,6 

AST u /l 156,6±4,8 373,6±11,21 

Total protein (g/l) 85,6±4,8 58,7±2,9 

Albumin g/l 48,5±2,9 33,3±3,6 

Total Bilirubin mkmol/l 2,15±0,96 5,12±0,96 

Koeffitsient of de Rits 

(AST/ALT) 
1,63±0,22 1,35±0,11 

ALPh, u /l 394±4,48 434,4±6,52 

LDH, u /l 625,5±11,6 1532,5±22,4 

HHD u /l 1,15±0,11 1,46±0,11 

Amilase (u /l) 495,7±11,22 442,6±6,48 

Note: * - differences compared to the data of the control group-P<0.005 

 

Thus, as the degree of liver damage worsened, as can be seen from the table, significant 

changes in biochemical parameters were also observed. in subsequent studies, the amount of 

cytokines was mainly tracked dynamically, and it was analyzed whether these changes were 

proportional to biochemical changes in the blood. 

 

2. Investigation of the effect of a toxic substance that damages the liver on CD68, CD34 

indicators in conditions of chronic heliotrine hepatitis. In animals with chronic heliotrine 

intoxication, the relative number of CD68-positive lymphocytes increased inside liver 

fragments during 5 weeks of the experiment. The number of intrahepatic CD34-positive 

lymphocytes in experimental rats also increased significantly compared to the control group 

(Table 2). 
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Table 2. Changes in CD68, CD34, in conditions of chronic heliotrin hepatitis. 

Experimental groups Doses in mg/kg 
CD68, % on the 

square 

CD34, % on the 

square 

Intackt group Dist. water 3,89±0,21 4,75±0,48 

Control group Dist. water 5,49±0,9* 27,681,15 

Note: * - differences compared to the data of the control group-P<0.005 

 

Thus, in conditions of chronic heliotrine hepatitis, the hepatotoxic substance negatively 

affected the relative number of CD68 and CD34-positive lymphocytes in liver tissue. 

 

3. Investigation of the effect of a toxic substance that damages the liver on CD68, CD95, as 

well as anti-inflammatory cytokine - fno - na in conditions of chronic heliotrine hepatitis. In 

chronic experimental hepatitis, there was a significant increase in proinflammatory cytokine - 

FHO - α in blood serum to 96.64 ±10.2 pg/ml compared with the norm (P<0.001). This is 

also relative to the control value (p<0.025), confirmed by a direct correlation between the 

value of fno-O and the severity of fibrosis.  (Table 3). 

 

Table 3. Dynamics of changes in immunity indicators in blood serum. blood in the process of 

developing chronic heliotrine hepatitis. 

Experimental groups CD68, % on the square 
CD95,  % 

on the square 
ФНО-α (pкg/ml) 

Control group 3,89±0,21 4,75±0,48 38,72 2,54 

Group 1 4,97±0,39 12,54±0,9 68,22±5,07 

Group 2 5,08±0,45 16,44±1,25 75,9±6,22 

Group 3 5,46±0,41 20,21±1,62 84,24±6,55 

Group 4 5,81±0,61 22,65±1,49 86,61±5,62 

Group 5 6,24±0,48 27,540,97 91,72±6,45 

Group 6 5,49±5,9* 27,681,15 96,64 ±10,2 

Note: * - differences compared to the data of the control group-P<0.001 

 

As shown in the table above, chronic administration of a hepatotoxic substance led to an 

aggravation of the degree of liver damage and even to the appearance of fibrosis-specific 

assays. 

 

4. CONCLUSIONS 

 

Thus, in the conducted studies, a substance with hepatotoxic properties of heliotrin, when 

administered according to a subtoxic dose scheme, caused severe functional and 

morphological changes in the liver. It was found that the change in blood parameters 

characterizing inflammatory processes in the liver corresponds to morphological data. 
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