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STUDY OF HEPATOPROTECTIVE ACTION OF THE AQUEOUS EXTRACT FROM CORN LEAVES IN alcohol-induced liver injury
ABSTRACT
Hepatoprotective effect of the aqueous extract from corn leaves in experimental model of subhronic alcoholic hepatitis in rats was established It has been proved that the investigated extract at a dose of 50 mg/kg reveals a pronounced hepatoprotective effect against the toxic liver injury by stabilizing the membranes of hepatocytes, restoring function of the antioxidant system, improving protein synthesis, detoxifying and exocrine function of the liver.
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INTRODUCTION
Alcohol-induced liver injuries rank second place after acute and chronic liver disease of viral etiology by social significance. Toxic alcoholic hepatitis is diffuse inflammation of the liver tissue, resulting from toxic alcohol poisoning of organism and its decay products. Almost 90% of alcohol is metabolized in the liver with the formation of toxic substances for liver – acetaldehyde. The decay products of alcohol adversely affect the liver cells, leading to their hypoxia, and necrosis [1, 6, 7]. One of the mechanisms of the damaging action of alcohol on the liver is increased production of free radicals, which are the result of the intensification of lipid peroxidation, which leads to disruption of the integrity of the cell membrane of hepatocytes [2, 3, 12, 14, 15]. Therefore, for the prevention and treatment of alcoholic hepatitis is an important application of drugs with anti-inflammatory and antioxidant properties [10, 11].

Recently, increasing attention is paid to the use of herbal remedies for the prevention and treatment of diseases of different etiologies. In our previous studies antioxidant and anti-inflammatory properties of aqueous extract from corn leaves (AECL) have proven. The main component of AECL is a polyphenolic compounds that play an important role in the antioxidant protection of various organs. 
Taking the above into account, the aim of our present research is to study the hepatoprotective action of AECL in alcohol intoxication of liver.
MATERIALS AND METHODS
The research of hepatoprotective action of AECL in alcoholic hepatitis was carried out in rats weighing 180-200g. Toxic injury was induced used by administration of 40% ethanol solution, which was injected experimental animals for seven days at a dose 7ml/kg [4]. Experimental animals were divided into 4 groups: 1 – intact animals; 2 – control pathology; 3 – animals treated AECL at a dose 50 mg/kg; 4 – animals treated Silibor at a dose of 25 mg/kg. The tested extract and reference substance were injected daily one hour after administration of ethanol. In 72 hours after the last administration of ethanol animals were taken out of the experiment by decapitation, blood was collected and performed resection of the liver. Balance POL/AOS in alcohol-induced liver imjury was determined by TBA-containing reagents [5, 9], GSH [2] and catalase activity in liver homogenates [100]. In addition, serum ALT activity, alkaline phoaphatase [8], γ-GTP, total protein content, total lipids content, cholesterol and urea [8] were determined using standard test sets firm "Lachema" (Czech Republic).
RESULTS AND DISCUSSION
According to the data of literature, the one of the main mechanisms of damaging action of ethanol on the liver is the activation of free radical processes and the development of oxidative stress.
Prooxidant properties of ethanol were evident in significant increasing of products of lipid peroxidation in the liver tissue of the group of animals with pathology (contents TBA-reagents is increased in 1.99 times), and GSH depletion (GSH level in liver tissue is decreased by 41.89%). Simultaneously, activity of catalase is increased in 2.14 times.

Peroxide degradation of membrane phospholipid has led to the violation of the integrity and permeability of cell membranes, resulting in increased level of ALT. The activity of ALT in serum of animals of the control group was increased in 1.84 times.

Inappropriate secretion of bile by the liver is indicated in increased activity of marker enzymes in the serum of experimental animals – AP (in 1.77 times) and γ-GTP (in 2.07 times) and hypercholesterolemia.

Decreasing of total protein content and urea in the blood serum of experimental animals indicates abuse of protein synthesis and detergent function of the liver (Table 1). 

The data in Table 1 indicate that the administration of AECL at a dose 50 mg/kg and Silibor at a dose of 25 mg/kg prevented excessive activation of lipid peroxidation, as indicated by a significant decrease in TBA-reagents in the liver tissue of experimental animals in 45.80% and 35.43%, respectively.

The administration of the investigated extract and reference substance decreased endogenous antioxidants and lead to stimulation of its own antioxidant system: the level of GSH is increased to values higher than in intact animals. At the same time increasing of catalase activity in treated animals was less pronounced than in the group of animals with control pathology. In animals treated with the corn extract, catalase activity was in 1.86 times higher than in untreated, while the administration of Silibor it is decreased in 1.29 times.

Administration of AECL and Silibor leaded to decreasing of cytolytic syndrome load, as evidenced by decreased activity of ALT in serum of experimental animals to 26.17% and 29.91%, respectively. 

Administration of AECL and Silibor helped to restore protein synthesis and liver function of the detoxification, as indicated by normalization of total protein and urea content in serum.

Decreasing of activity of alkaline phosphatase (in 1.53 and 1.57 times, respectively) and γ-GTP (in 1.58 and 1.27 times, respectively) indicates about the reduction of cholestasis syndrome. But the content of cholesterol in the blood serum of rats did not significantly decreased.

Thus, it was found that the AECL at a dose 50 mg/kg reveals a pronounced hepatoprotective effect in subhronic alcohol-induced liver injury that is equal to the same effect of reference Silibor at a dose of 25 mg / kg. The tested extract stabilizes the membranes of hepatocytes, restores function of the antioxidant system, and improves protein synthesis, function of the detoxification and exocrine function of the liver.

CONCLUSIONS
1. The administration of aqueous extract from corn leaves in subhronic alcoholic liver injury has a clear hepatoprotective effect by stabilizing the membranes of hepatocytes and inhibition of lipid peroxidation processes.
2. Expression of hepatoprotective action of investigated extract and reference Silibor in alcoholic hepatitis is at the same level.
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Таble 1

Effect of aqueous extract from corn leaves on biochemical indicators of liver and serum of rats in subhronic alcohol-induced hepatitis (n=8).

	Indicator/

Group
	Intact control
	Control pathology
	AECL,

50mg/kg
	Sylibor,

25 mg/kg

	Liver homogenate

	ТBA-reactants, мkмоl/l
	48,01±1,98
	95,67±5,40*
	51,85±3,07**
	61,77±5,93 */**

	GSH, st. unites.
	36,24±2,30
	21,06±1,36*
	48,41±4,34*/**
	43,62±2,98 */**

	Catalase, мkаt/l
	1,65±0,09
	3,53±0,15*
	1,90±0,06*/**/***
	2,73±0,21*/**

	Blood serum

	АlАТ, ммоl/g×l
	0,58±0,02
	1,07±0,05*
	0,79±0,02*/**
	0,75±0,04*/**

	Alkaline phosphatase, мkkаt/l
	1,57±0,19
	2,78±0,10*
	1,82±0,13**
	1,77±0,07**

	γ-GТP, мkkаt/l
	3,64±0,25
	7,53±0,42*
	4,77±0,34*/**/***
	5,92±0,38*/**

	Total protein, g/l
	68,31±5,12
	56,82±2,09*
	69,81±1,36**/***
	59,83±1,75

	Urea, ммоl/l
	5,74±0,73
	3,82±0,64*
	5,50±0,35**/***
	6,38±0,32**

	Total lipids, g/l
	3,50±0,47
	4,50±0,52
	3,76±0,56
	3,98±0,50

	Cholesterol, ммоl/l
	1,58±0,19
	2,56±0,49*
	2,41±0,36*
	2,05±0,26


Notes:

1. * - Significantly relative to intact controls (P ≤ 0,05);

2. ** - Significantly relative to control pathology (P ≤ 0,05);

3. *** - Significantly in relation to drug comparisons (P ≤ 0,05);

4. n – number of animals in each group.
