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INFLUENCE OF GRANULES "POLIGERBAGASTRIN" ON THE STATE OF BILIARY TRACT IN ACUTE TOXIC RAT’S HEPATITIS
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In this work the results of studying the effect of "Poligerbagastrin" granules on the functional state of hepatocytes and the biliary tract of rats with acute carbon tetrachloride-induced liver injury are presented. The relevance of the work is stipulated by prevalence and incidence of sustainable growth of various hepatopathies of nonviral etiology caused by metabolic disorders, intake of ethanol, drugs and other toxic substances. This encourages to search for effective and safe drugs with the hepatotropic action. We have studied the original combined phytodrug – "Poligerbagastrin" granules containing plant powders from helichrysum flowers, corn stigmas, horsetail grass, knotweed grass, chestnut seeds, licorice root and wheat bran. According to the study it has been found a strong therapeutic efficiency of "Poligerbagastrin" granules in comparison with the classical drug "Silibor 35". The therapeutic effect of "Poligerbagastrin" granules is 1.1-1.3 times higher than in the reference drug "Silibor 35". The efficiency criteria of the therapeutic activity of the original phytodrug are normalization of the marker indexes of cytolysis (ALT), inflammation (APh activity), recovery of the biliary tract function, improvement of the general animal’s condition. In general, the hepatoprotective effect of "Poligerbagastrin" granules is due to the membrane-stabilizing, anticytolytic, anti-inflammatory, choleretic and antilithogenic action of the complex of biologically active substances of the plant raw material. These results suggest that "Poligerbagastrin" granules are promising for further pharmacological study as an effective and safe hepatoprotective agent for treating acute liver injury.

Liver injury takes one of the leading places in the morbidity pattern in developed countries and, according to WHO, the number of reported cases of hepatic pathology is 100 times higher than the prevalence of AIDS. In the CIS countries alone there are from 500 thousand to 1 million people registered with a particular liver disease annually [1, 3, 4, 5]. Part of them is a liver disease of non-viral etiology, which are caused by metabolic disorders, intake of ethanol, medicines and the influence of other toxic substances on the body, and it remains unspecified [11, 12]. Therefore, effective prevention and treatment of liver diseases is currently considered one of the most urgent problems of modern medicine.
Among the drugs of hepatotropic action hepatoprotective drugs were determined in a separate group, which are aimed at restoring the metabolism of hepatocytes, increasing resistance to the damaging effects of exogenous or endogenous factors, stimulation of reparative and regenerative processes in the body [4, 7, 9, 10]. Today, the arsenal of drugs with hepatoprotective action presented at the pharmaceutical market of Ukraine not quite meets the needs of modern hepatology, prompting a search for new highly effective and safe hepatoprotectors, in particular of plant origin. NUPh scientists created an original combined phytodrug – "Poligerbagastrin" granules – which contains native powders of immortelle flowers, corn columns, horsetail grass, knotweed grass, seeds of horse chestnut, licorice roots and wheat bran. The theoretical basis of the proposed preparation formula was the results of literature search for hepatotropic properties of biologically active substances (BAS) of the selected plant sources.
The purpose of this research work was to determine the effect of "Poligerbagastrin" granules on exocrine (biliary) function of rat liver in acute carbon tetrachloride lesion in comparison with the well-known silymarin-contained hepatoprotector Silibor (tablets, 35 mg) produced by "Pharmaceutical Company «Zdorovie», which is its analogue to the action.

Materials and methods. 
In our study we selected a model of acute carbon tetrachloride-induced hepatitis in rats, by the reproduction of which a powerful membrane-toxic potential of CCl4 realizes, which leads to the development of cytolysis, edema, inflammation, and disorders of biliary liver function [2, 6, 8].
In the experiment on a model of acute carbon tetrachloride-induced hepatitis we used 32 white sexually mature mongrel male rats weighing 180-220 g, which were divided into 4 groups of 8 animals each: 1 - negative control (NC); 2 - positive control (PC) (control pathology - untreated hepatitis); 3 - rats treated with "Poligerbagastrin" granules in a dose of 900 mg/kg; 4 – rats treated with "Silibor 35" tablets in a dose of 35 mg/kg. Acute carbon tetrachloride-induced hepatitis in rats was provoked by the intragastric administration once a day of 50% oil solution of tetrachloride in a dose of 0.4 ml/100 g body weight within 4 days one hour after drug administration. Animals from the 3rd and 4th groups were intragastrically injected new and reference drugs in above mentioned doses once time per day within one month before and during the administration of hepatotoxins. On the day of the withdrawal from the experiment after determining the body mass animals were anesthetized. We opened abdominal cavity and inserted a cannula in the bile duct and collected bile for 4 hours. After bile collection the animals were decapitated and blood was collected. Bile secretion rate and content of bile acids and cholesterol were used to assess liver biliary function [2]. To assess the functional state of hepatocytes membranes and degree of inflammatory reaction we measured the level of alanine transaminase (ALT), aspartate transaminase (AST) and alkaline phosphatase (ALP) in the serum and calculated the mass ratio of the liver (MRL) [2]. The results were processed statistically according to modern requirements [2] and are given in Tables 1 and 2.
Results and discussion. 
Analysis of the results indicates significant disorder of the functional state of hepatocytes and biliary liver function in rats from the PC group in acute carbon tetrachloride-induced liver injury (Table. 1, 2). Damage of hepatocyte membranes were accompanied by the activation of cytolysis, development of the inflammatory reaction and edema of the liver that was reflected relating to the NC group by a significant growth of the activity of ALT and AST enzymes by 2.3 and 2.2 times, respectively, ALP - by 2.8 times and the mass ratio of the liver - by 1.3 times (Table. 1). On the background of that pattern of changes biliary liver function in rats from the PC group also underwent changes, as evidenced by the significant relating to the NC group decrease of bile secretion rate by 2.1 times, content of bile acids in the bile by 1.6 times and cholesterol by 1.5 times (Table. 2).
The introduction of the original combined phytopreparation "Poligerbagastrin" granules in a dose of 900 mg/kg and reference phytopreparation "Silibor 35" tablets in a dose of 35 mg/kg in the prophylactic and therapeutic regime had a positive effect on the functional status of hepatocytes and biliary function in rats on the background of carbon tetrachloride-induced hepatitis (Table. 1 and 2).
When administering "Poligerbagastrin" granules and "Silibor 35" tablets significant regression relating to the PC group occurred by the hyperenzymemia of ALT (by 2.2 times in both cases) and AST (by 1.8 and 1.9 times, respectively), reaching the level of  the NC group. Recovery of the ALP activity occurred less dynamically but significantly relative to the PC group: under the influence of "Poligerbagastrin" granules - by 1.8 times, and under the influence of "Silibor 35" tablets - by 1.5 times. Determined that the new phytopreparation has a significant advantage over reference drugs by the degree of activity recovery of ALP by 1.3 times and the expressiveness of anti-inflammatory effect (Table 1.). The reduction of exudative manifestations under the influence of the studied drugs and their significant anti-inflammatory effect is showed by the significant relating to the PC group decrease of MRL values by 1.2 times and 1.3 times, respectively (Table. 1.1). Considering the diversity of the chemical composition of the BAS that are part of Poligerbagastrin, and the mentioned set of positive changes we can talk about the presence of the original phytocomposition of the membrane-stabilizing, anticytolytic and anti-inflammatory action.

Analysis of the indicators listed in Table 2 showed a greater intensity of normalizing influence of "Poligerbagastrin" granules on the state of biligenic and biliary liver function in rats in comparison with Silibor. This is evidenced by a significant relating to the PC group rate increase of bile secretion by 2 times (under the influence of the "Silibor 35" tablets - by 1.6 times), the content of bile acids in the bile – by 1.5 and 1.4 times, respectively, and cholesterol - by 1.4 and 1.2 times, respectively. Certain improvement of the excretory capacity of the liver is achieved by a complex influence of BAS of the original phytocomposition: membrane-stabilizing, anticytolytic, anti-edema and anti-inflammatory action normalizes the structural and functional state of hepatocytes, and therefore improves the intensity of biligenic and biliary liver functions. Certain contribution to the choleretic effect of "Poligerbagastrin" granules is made by the BAR of immortelle flowers and corn columns, for which choleretic activity is defined and well-known. Along with a general stimulating effect on the process of bile secretion in acute experimental hepatitis "Poligerbagastrin" granules are deprived of lithogenic action, as evidenced by the balanced growth of cholate and cholesterol excretion in the bile.

CONCLUSIONS
1. In the context of acute carbon tetrachloride-induced hepatitis therapeutic efficiency of the original combined phytodrug in the form of granules was defined. Its criteria are presented with the normalization of marker indicators of cytolysis (ALT), inflammation (ALP) and recovery of biliary liver function. By the majority of studied indicators under the conditions of similar experiments administration of "Poligerbagastrin" granules proved to be more effective than the reference drug "Silibor 35" tablets by 1.1-1.3 times.
2. Hepatoprotective action of "Poligerbagastrin" granules is realized by the membranestabilizing, anticytolytic, antiedema, antiinflammatory, choleretic and antilithogenic actions of the BAS that are part of the herbal raw materials.
3. Original phytocomposition in the form of "Poligerbagastrin" granules is promising for further preclinical and clinical study and implementation in medical practice for use in the treatment of acute toxic liver injuries.
Table 1
Influence of "Poligerbagastrin" granules and reference drug "Silibor 35" on enzymological indicators in acute carbon tetrachloride-induced hepatitis, 
n = 8
	Indicator
	Experimental conditions

	
	Negative control
	Acute carbon tetrachloride-induced hepatitis

	
	
	Positive control
	"Poligerbagastrin" granules 900 mg/kg
	"Silibor 35" tablets

35 mg/kg

	MRL, %
	3,33
(2,63÷3,61)
	4,48

(4÷5,12)*
	3,68

(3,34÷4,08) **
	3,30

(2,62÷3,9)**

	ALT,

mmol/h. l
	0,56±0,03
	1,27±0,07*
	0,58±0,02**
	0,56±0,03**

	AST, mmol/h. l
	0,23±0,01
	0,50±0,05*
	0,28±0,02**
	0,27±0,006**

	ALP, mcmol/sec. l
	1,05±0,07
	2,90±0,32*
	1,59±0,13**
	1,99±0,14*/**/***


Note.
1. * - probable indicator deviation against the negative control group, p(0,05;
2 ** - probable indicator deviation against the positive control group, p(0,05;
3 *** - probable indicator deviation against the " Poligerbagastrin " granules p(0,05;
4. n - number of animals in the group.
Table 2
Influence of "Poligerbagastrin" granules and the reference drug "Silibor 35" on biliary liver function in acute carbon tetrachloride-induced hepatitis, n = 8

	Indicator
	Experimental conditions

	
	Negative control
	Acute carbon tetrachloride-induced hepatitis

	
	
	Positive control
	"Poligerbagastrin" granules 900 mg/kg
	"Silibor 35" tablets

35 mg/kg

	Bile secretion rate, mg/min/100 g
	6,07±0,27
	2,91±0,27*
	5,88±0,24**
	4,66±0,24**/***

	Bile acid in the bile, mg %
	803,27±38,61
	509,58±11,11*
	782,18±10,57**
	722,05±50,40**

	Cholesterol
of the bile, mg %
	31,35±0,77
	21,19±0,92*
	29,11±1,81**
	26,52±1,47**


Note.
1. * - probable indicator deviation against the negative control group, p(0,05;
2 ** - probable indicator deviation against the positive control group, p(0,05;
3. n - number of animals in the group.
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