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THE RESEARCH OF METABOLIC VIOLATIONS IN LIVER OF RATS IN CONDITIONS OF AFFECTION BY TUBERCULOSTATICS AND
THE COMPOUNDS OF HEXAVALENT CHROMIUM 
 
N. I. Burmas, L. S. Fira, P. G. Luhackuy 
I.Ya.  Horbachevchy Ternopil State Medical University
              Summary.  In the experiment on rats of different age groups showed that affection their by tuberculostatics against the intoxication by chromium causes cytolysis of hepatocytes, that manifested increasing  in the serum of blood the activity of alanine aminotransferase and alkaline phosphatase. In the animals observed signs of cholestasis, as indicated by increasing of the content of bilirubin and bile acids in the serum of blood. Most sensitive to the toxic factors were the rats of a sexually immature.
              Key words: isoniazid, rifampicin, intoxication by chromium, free radical oxidation, cholestasis 


Introduction.  The liver plays a leading role in the biotransformation of xenobiotics, that gives reason to aver that practically does not synthetic drugs which by certain conditions, to a greater or a lesser degree would not cause its structural and functional violations [7]. It is especially concerns of against tuberculosis means, pharmacotherapy which requires combined use of drugs for many months and even years. Such conditions pharmacotherapy of tuberculosis strain causing the functioning of enzyme systems, the violation of exchange processes and morpho-functional state of the liver, as a result, and leads to the formation of toxic drug-induced hepatitis [4]. According to the literature it is known that all metabolic processes in the liver are carried out by enzymes that are found in hepatocytes and their synthesis are one of the important functions of the liver. The liver performs three important functions in the metabolism of bilirubin: capture of bilirubin from the blood by cell's liver, binding it with glucuronic acid and excretion of connected bilirubin from the cells of liver into the bile capillaries [3]. In the last decades in conditions of ecological disasters and chemical pressure in the production, transport and at home observed significant increase of the pathology caused by the influence of xenobiotics. Among professional intoxications the poisoning by chromium and its compounds occupy one of the most important places on diversity and severity of affections of the body [8, 9]. The modern complex of sanitary hygienic measures in industries does not eliminate the increased flow of chromium compounds in the air of the working area, food and drinking water. The production of chromium compounds and the using of more than one hundred major sectors of the national household justify the need to study its influence on the body of workers as an actual problem.

The aim of this studying was to investigate the activity of marker enzymes of liver and the state of plasma membranes of hepatocytes of the conditions of simultaneous affection of the rats of different age periods by the isoniazid, rifampicin and hexavalent chromium compounds. 

Material and methods research: The experiments conducted on outbred white rats- males of three age periods: the sexually immature (3-months animals, a weighing of 90 - 110 g) – I-st age group, the sexually mature (6-months animals, a weighing of 150 - 170 g) – II-nd age group and the senile (the animals of 18- months age, a weighing of 280 - 300 g) – III-rd age group were kept on a standard diet of the vivarium of Ternopil State Medical University. One of the groups of each age category served as intact control (C), its rats of during the experiment, received of physiological solution. The experimental affection of animals was carried out at the conditions of combined introduction of isoniazid, rifampicin and hexavalent chromium compounds (a group D). The animals received of isoniazid and rifampicin by intragastric in the form of an aqueous solution at a dose of 0,05 g/kg and 0,25 g/kg respectively for 7th and 14th days. The animals received of the compounds of hexavalent chromium similarly as the solution of potassium dichromate at a dose of 3 mg/kg. 
            The euthanasia was performed with using of thiopental sodium on the 7th and 14th days from the start of introduction of xenobiotics. The blood was taken from the heart of animals. The research was subjected to the homogenate of liver and the blood of serum. 

All experimental animals of each age period were divided into such groups: 1 – control rats (injected of physiological solution), 2 – animals, which simultaneously injected of К2Сr2О7, isoniazid and rifampicin. 

        The pet of animals and experiments were conducted in accordance to the provisions of the "European Convention for the protection of vertebrate animals, which used for experimental and other scientific purposes".

 
The activity of marker enzymes of liver was determined by changes in the activity of aminotransferases (ALT and AST) [6] and an alkaline phosphatase (ALP) [6], the functional state of the liver was assessed by the content of bilirubin [2] and bile acids in the serum of blood [2]. 
The received results were subjected to statistical processing in the program of Excel with using of Student's t-test. The results were considered reliable at p≤ 0,05. 

Results and discussion. We have previously were showing, that affection of rats by tuberculostatics and hexavalent chromium compounds leads to the activation of lipid peroxidation and oxidative modification of proteins [1]. Whereas we used hepatotropnist toxicants, we noticed the change of the permeability of membranes of hepatocytes, as indicated by increased the activity of aminotransferases in the serum of blood of affected rats (table 1).
Table 1. The activity of alanine aminotransferase in the serum of blood
(mkmol/L·h) of rats, affected by tuberculostatics and hexavalent chromium compounds (M±m; n=6) 

 
	 
Groups of animals 
	The terms of research, days              

	
	 
C
	7th 
	14th 

	
	
	D 
	D 

	Sexually immature
	0,83 ± 0,05 
	2,21 ± 0,12 * 
	2,38 ± 0,14 * 

	Sexually mature 
	2,96 ± 0,18 
	4,69 ± 0,19 * 
	7,46 ± 0,42 * 

	Senile 
	2,34 ± 0,15 
	5,87 ± 0,30 * 
	7,57 ± 0,26 * 


Note: here and in the following tables – * – probable changes between animals of intact controls and affected toxicants 

In sexually immature rats the ALT activity increased by 2,7 times on the seventh of research and by 2,9 times - on the 14th day, in the sexually mature its indicator exceeded the level of an intact control by 1,6 times on the seventh day and by 2,5 times to the end of the experiment. More sensitive turned of senile animals – the activity of ALT in the serum of blood increased by 3,2 times on the after 14th days after an affection. 

In the liver of rats after the application of toxicants we have seen the decrease of the activity of given enzyme (table 2), that indicating on the cytolysis of hepatocytes and the violation of protein synthesis function of liver at the conditions of its affection by tuberculostatics and hexavalent chromium compounds. 

Table 2. The activity of alanine aminotransferase in the serum of blood

(mkmol/kg·h) of rats, affected by tuberculostatics and hexavalent chromium compounds (M±m; n=6) 

 
	 
Groups of animals 
	The terms of research, days

	
	 
C 
	7th 
	14th 

	
	
	D 
	D 

	Sexually immature
	5,40 ± 0,12 
	3,18 ± 0,22 * 
	2,42 ± 0,12 * 

	Sexually mature 
	8,30 ± 0,21 
	5,78 ± 0,31 * 
	4,54 ± 0,21 * 

	Senile 
	6,08 ± 0,33 
	3,17 ± 0,23 * 
	2,57 ± 0,14 * 


 
The greatest changes were seen in the liver of senile animals –the activity of ALT in their decreased to the end of the experiment by 2,4 times (p≤ 0,05), then as in the sexually immature – by 2,2 times, in the sexually mature – by 1,8 times. 
We studied the activity of alkaline phosphatase in the serum of blood and liver of rats after affection. It is known, that its enzyme is a marker for liver and shows on the development of inflammatory process in its [5]. 
The increase of the activity of given enzyme was marked in the serum of blood of rats of all ages categories after admission to their organism of investigated toxicants (table 3), due to the release of alkaline phosphatase from damaged hepatocytes, and also its inductive synthesis in bile canaliculus.

The greatest increase of ALP experienced in the serum of blood of sexually immature animals. Its activity increased by 2 times after 7th days of affection and by 2,3 times after 14th days. The changes were significantly (p≤ 0,05). 

In the liver of affected animals the activity of ALP decreased throughout of the experiment in all research groups (table 4). Its indicator of the last term research was practically at the same level in all animals and exceeded the level of control groups by 1,5 – 1,7 times. 

Table 3. The activity of alkaline phosphatase in the serum of blood

(mmol/L·h) of rats, affected by tuberculostatics and hexavalent chromium compounds (M±m; n=6)
 
	 
Groups of animals 
	The terms of research, days              

	
	 
C 
	7th 
	14th 

	
	
	D 
	D 

	Sexually immature
	6,93 ± 0,41 
	13,85 ± 0,57 * 
	15,69 ± 0,65 * 

	Sexually mature 
	8,66 ± 0,57 
	16,88 ± 0,37 * 
	17,10 ± 0,52 * 

	Senile 
	10,82 ± 0,87 
	17,86 ± 0,49 * 
	19,27 ± 0,57 * 


 

Table 4. The activity of alkaline phosphatase in the liver 

(mmol/kg·h) of rats, affected by tuberculostatics and hexavalent chromium compounds (M±m; n=6)
 
	 
Groups of animals 
	The terms of research, days               

	
	 
C
	7th 
	14th 

	
	
	D 
	D 

	Sexually immature
	2,66 ± 0,11 
	1,85 ± 0,08 * 
	1,64 ± 0,05 * 

	Sexually mature 
	4,81 ± 0,19 
	3,16 ± 0,07 * 
	2,78 ± 0,11 * 

	Senile 
	6,13 ± 0,27 
	4,34 ± 0,09 * 
	3,98 ± 0,08 * 


 

The obtained our results indicated about the cytolysis of hepatocytes and exit of intracellular enzymes in the blood, and also about the development of the inflammatory process in the liver that can to cause its failure to perform some functions. 

The syndrome of hepatocellular insufficiency is characterized by hyperbilirubinemia by account its unconjugated fraction [7], that why advisable to study the content of bilirubin in the serum of blood of animals after their affection by toxicants. We noted the probable increase (p ≤0,05) of the content of total bilirubin in the serum of blood of the animals of research groups compared with control rats (table 5). 

Table 5. Bilirubin (mkmol/L) and bile acids (g/L) in the serum of blood of rats, affected by tuberculostatics and hexavalent chromium compounds (M±m; n=6)
 
	 
Groups of animals 
	Bilirubin               
	Bile acids 

	
	The terms of research, days

	
	 
C 
	7th 
	14th 
	 
C 
	7th 
	14th 

	
	
	D 
	D 
	
	D 
	D 

	Sexually immature
	12,19±0,55
	16,97±

1,62*
	23,53±

1,61*
	6,95±0,43
	14,26±

0,55*
	16,61±

0,43*

	Sexually mature 
	12,49±0,47
	23,10±

1,55*
	25,67±

1,28*
	9,48±0,58
	18,23±

0,75*
	21,37±

0,87*

	Senile 
	15,09±0,78
	23,82±

1,09*
	28,08±

1,44*
	12,02±0,64
	22,42±

0,81*
	24,16±

0,95*


 
To the end of the experiment the content of bilirubin exceed the degree of control animals by 93% in sexually immature animals, by 105% in sexually mature and by 86% in senile rats. 
As you known, in case of drug-induced hepatitis an intestine and a liver exposed the affection, its causes disorders of biosynthesis and enterohepatic circulation of bile acids. Except the violation forms of bile, which occurs at the toxic hepatitis, an important factor is the delay its outflow, as the result is developing in the syndrome of cholestasis. It is cause the development of cholemia, that is the toxicity of bile's components, which penetrate into the blood, especially bile acids and bilirubin [3].

At the research of bile acids in the serum of blood, we was noted the increase its content in sexually immature animals by 2 and 2,4 times on 7th and 14th days of the research respectively. In sexually mature and senile animals the content of bile acids on the 7th day increased by 1,9 times, on the 14th day after an affection in sexually mature exceeded the degree of control animals by 2,25 times in senile – by 2 times. The results of research showed that the most sensitive to the change of processes of bile formation and biliary excretion was the animals of younger age – sexually immature. 

Conclusions. The obtained experimental results had confirmed the toxic effect of tuberculostatics at the chromium intoxication of animals, which accompanied by the cytolysis of hepatocytes and the development of an inflammatory process in the liver with manifestations of cholestasis, that was indicated by increased the activity of alanine aminotransferase and alkaline phosphatase in the serum of blood and increased the content of bilirubin and bile acids. The most sensitive to the doing of toxicants appeared the animals of sexually immature age.  
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