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High-fat diets combined with the introduction of lincomycin causes the development 

of steatohepatitis. Introduction antidysbiotic drugs (pro- and prebiotics) has a therapeutic 

effect. 

Key words: steatohepatitis, dysbiosis, antidisbiotic agents, probiotics, prebiotics. 

 

 

Non-alcoholic steatohepatitis (NASH) occurs in 2-4% of the population [14], which in 

Ukraine is 1-2 million people. NASH develops as a result of liver obesity, currently defined 

as non-alcoholic fatty liver disease (NGBP), which occurs in 10-40% of the population [14]. 

NAFS develops in 4 stages: steatosis, steatohepatitis, fibrosis and cirrhosis. The causes of 

NAFW are increased fat intake [21] and the presence of dysbiosis [20], which cause the 

development of insulin resistance. The latter syndrome underlies the pathogenesis of diabetes 

mellitus type 2, metabolic syndrome, obesity and atherosclerosis [4]. Based on the data on the 

important role of dysbiosis in the pathogenesis of NAFB, we proposed to use antidisbiotic 
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agents (ADS) for the prevention of steatohepatitis, in particular, such drugs as pro-and 

prebiotics [9].  

Recently, it was proposed to use the complex preparation Kvertutulin containing 

bioflavonoid quercetin, the prebiotic inulin and calcium citrate as ADS [11]. To enhance the 

immunostimulatory properties of Quertulin, we added Imudon [16] and called this drug 

“Quertulidone” [12]. The purpose of this study was to determine the therapeutic efficacy in 

experimental steatohepatitis combined use of oral applications of Quertulidon and 

multiprobiotics “Simbiter”. 

Material and research methods. The experiments were carried out on 24 8-month-old 

male Wistar white rats weighing 200 ± 15 g divided into 3 groups: 1 — control, 2 and 3 — 

experimental model of stetohepatitis (ESG), group 3 received oral applications of gels 

“Quertulidon ”And“ Simbiter ”0.3 ml per rat daily for 21 days. 

Experimental steatohepatitis was caused by keeping rats on a high-fat diet (+25% to 

the standard feed of a mixture of palm oil and heat-treated soy flour in a 1: 1 ratio) and 

reproducing intestinal dysbiosis (lincomycin with drinking water at the rate of 70 mg / kg 

body weight during the first 5 days) [17]. Phytogel “Quertulidon” (quertulin - 3%, 

“Immudon” - 8 mg, mint extract - 10%, sodium benzoate - 2%, menthol - 0.1%, 

carboxymethylcellulose sodium salt - 4%, distilled water - up to 100%) . RC U 20.4-

13903778-032/8: 2015 and TU U 20.4-13903778-032: 2012, produced by LLC Biokhimtekh 

(Odessa). Probiotic phytogel “Simbiter” (acidophilic, concentrated) produced by O. D. 

Prolisok ”with. V. Vilshanka Vasilkovsky district of Kiev region.) - 10%, mint extract - 10%, 

sodium benzoate - 2%, carboxymethylcellulose sodium salt - 4%, distilled water - up to 

100%). RC U 20.4-13903778-032/2: 2012 and TU U 20.4-13903778-032: 2012. produced by 

LLC “Biokhimtekh”, Odessa. Symbiotic symbiotics also includes lactobacilli and lactococci 

6-1010 CFU / g, bifidobacteria 1-1010 CFU / g, and acetic acid bacteria 1-106 CFU / g [1]. 

The killing of animals was carried out on the 22nd day of the experiment under 

thiopental anesthesia (20 mg / kg) by total bleeding from the heart. Blood serum and liver 

tissue were stored until –30 ° C. In the liver homogenate (50 mg / ml 0.05 M Tris-HCl buffer 

pH 7.5), the level of inflammation markers was determined [7]: the content of 

malondialdehyde (MDA) by reaction with thiobarbituric acid [15] and elastase activity by 

hydrolysis of the synthetic substrate [13].  

Alkaline phosphatase (alkaline phosphatase) activity [10], urease activity (microbial 

contamination marker) [2], lysozyme activity by the bacteriolytic method [6] were 

determined, and the degree of dysbiosis according to A. P. Levitsky [8 ]. In addition, total 
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cholesterol (TC) [19] and triglycerides (TG) [5] were determined in the liver. The level of 

liver markers was determined in blood serum: alanine aminotransferase activity (ALT) [3] 

and alkaline phosphatase activity (AP) [10], OX and TG levels. Statistical processing of the 

obtained data was carried out in accordance with the recommendations [18]. To calculate the 

significance of differences used the t-student criterion. 

Results and its discussion. In rats with ESH in the liver, an increase in cholesterol 

level was noted (by 25.6%), and in serum - a significant increase in its level (by 32.6%). The 

use of ADS somewhat reduces the level of cholesterol in the liver and in the serum, however, 

in both cases P> 0.05 (Fig. 1).  

  
 

Fig. 1. Effect of BPA on cholesterol and triglycerides in liver tissue and serum in rats 

with ESH. * - P <0.05 compared with the control, # - P <0.05 compared with ESG. 

 

At the same time, the level of TG in the liver significantly increased by 16.3% and in 

serum by 83.0% (see Fig. 1). Oral applications of anti-disbiotic drugs (Quertulidon and 

Simbiter gels) significantly reduce their level in the liver and in blood serum. Fig. 1. Effect of 

BPA on cholesterol and triglycerides in liver tissue and serum in rats with ESH. * - P <0.05 

compared with the control, # - P <0.05 compared with ESG. In rats with ESH, inflammation 

markers significantly increased - the level of MDA in the liver (by 55.3%), in serum (by 

15.2%) and the activity of elastase in the liver (by 56.0%), in blood serum (by 53 , 1%) (Fig. 

2). The use of ADS significantly reduces the level of MDA in the liver (by 59.2%) and in 

serum (by 9.4%). However, after oral administration of ADS, there was only a tendency to a 

decrease in the elastase activity both in the liver and in serum (see Fig. 2).  
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Fig. 2. Effect of ADF on the level of malondialdehyde and elastase activity in liver 

tissue and serum in rats with ESG. * - P <0.05 compared with control. 

 

In the serum of rats with ESH, the activity of hepatic markers of ALT and alkaline 

phosphatase increased statistically significantly by 41.5% and 73.7%, respectively. Oral 

applications of ADS only slightly reduce their level (Fig. 3).  

 

 
 

Fig. 3. Effect of BPA on serum ALT and alkaline phosphatase activity in rats with 

ESG. * - P <0.05 compared with control. 

 

In rats with ESG, urease activity increases by 50%, which indicates an increase in 

microbial contamination (Fig. 4). 

Lysozyme activity, in contrast, is reduced by 60.4%, indicating a significant decrease 

in the level of nonspecific immunity. After oral administration of ADS, there was only a 

tendency to a decrease in the activity of urease and to an increase in the activity of lysozyme. 

The degree of dysbiosis calculated by these indicators in the liver of rats with ESH increases 
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by 3.8 times. Oral applications of ADS significantly reduce the degree of dysbiosis, but do not 

return it to normal. 

 

 
 

Fig. 4. Effect of ADS on urease activity, serum lysozyme level and degree of dysbiosis 

in ESH rats. * - P <0.05 compared with the control, # - P <0.05 compared with ESG. 

 

Conclusions 1. High-fat diet and antibiotic administration cause the development of 

non-alcoholic steatohepatitis (NASH). 

2. NASH is accompanied by the development of dysbiosis in the liver. 

3. Anti-disbiotic agents (pro-and prebiotics, immunostimulants) have a therapeutic and 

prophylactic effect in NASH. 
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