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The problem of treatment of chronic liver disease is one of the most urgent in

modern medicine. Therefore, the purpose of the work was to study the effect of

methadoxine on the biochemical parameters of blood serum in acute alcohol

intoxication and steatohepatitis of non-alcoholic etiology, on biochemical parameters

in ethanol and tetrachloromethane defeat of liver cells in the background of chronic

alcohol intoxication.

The use of metadoxine in animals with alcohol, non-alcoholic liver damage,
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liver and tetrachloromethane defeat of the liver on the background of chronic ethanol
intoxication led to an improvement in biochemical parameters compared with
animals that had pathology.

Keywords: metadoxine, acute alcohol intoxication, nonalcoholic
steatohepatitis etiology, ALD- alcoholic liver disease, AST - aspartate

aminotransferase.

Actuality of theme. Chronic progressive liver disease, which affects about 1/3
of the total population, is one of the global problems of mankind. Their prevalence is
growing from year to year, and these diseases are one of the reasons not only for the
deterioration of quality of life, reduced efficiency, but also increasing mortality.
Among the toxic factors that damage the liver, alcohol plays an important role [3,
c.120].

The aim of the work is to study the biological activity of metadoxine in acute
alcohol intoxication.

The metabolic processes that form the molecular basis of alcoholic liver
disease (ALD) have been studied for more than four decades. It is known that the
action of alcohol disrupts many different biochemical processes in the liver.
Alcoholic liver disease (ALD) is a variety of morphological forms of liver damage
that occur with the use of hepatotoxic doses of alcohol and the resulting clinical
manifestations [5, c.40].

There are three main forms of ALD - fatty degeneration (steatosis), alcoholic
steatohepatitis (ASG) and liver cirrhosis. The mechanism of progression of alcoholic
liver disease (including ASG) and NASG is described by the model of "double
stroke".

The first blow - the formation of steatosis as a result of toxic effects of ethanol,
as well as obesity leads to a violation of lipid metabolism in the liver, accompanied
by increased free fatty acids, decrecased rate of [-oxidation of the latter in
mitochondria, increased production of triglycerides, cholesterol.

As fat accumulates, the liver cell becomes more vulnerable and sensitive to
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toxic effects [1, c.4].

Alcohol and other toxins, including intestinal endotoxemia, in oxidation
reactions induce excess production and accumulation in the hepatocyte of free
radicals and other toxic metabolites. In the process of oxidative stress - the “second
blow" - there is excessive mobilization of free iron ions from ferritin, which increases
the content of hydroxyl radicals [8, ¢.56].

Influence on the pathogenetic mechanisms of liver damage is possible through
the use of drugs that have a hepatotropic effect - hepatoprotector [7, ¢.156]. Drugs of
this group increase the resistance of the liver to pathological influences, enhance its
neutralizing function by activating various enzyme systems, as well as help restore its
function in various lesions, thereby helping to slow the progression of the disease [4,
c.18].

Metadoxine (pyridoxine-L-2-pyrrolidone-5-carboxylate) is an equimolar
combination of pyrrolidone carboxylate and pyridoxine (Fig. 1), which are related by
salification, in this form their pharmacological properties are synergistic, as
evidenced by their high activity at joint introduction in comparison with separate

introduction of components [10, ¢.55].

o{?,mw pyrrolidone carboxylate

pyridoxine

Fig. 1 Structural formula of metadoxin
Pyrrolidonecarboxylic acid is usually present in the food consumed and is
produced endogenously by enzymatic conversion

v-glutamyl amino acids in pyrrolidone carboxylate and free amino acids in
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some mammalian tissues, including the central nervous system, where it performs its
functions as part of neuroactive molecules. Pyrrolidonecarboxylic acid is an
intermediate in the y-glutamyl ring, in which it is converted to glutathione by the
following two reactions, which are catalyzed by y-glutamylcysteine synthetase and
glutathione synthetase, respectively.

Pyridoxine, a derivative of 3-oxypyridine that has vitamin activity (one of three
forms of vitamin B6), is a precursor to a coenzyme such as pyridoxal phosphate,
which accelerates ethanol catabolism and prevents inactivation of ATP by
acetaldehyde, the major metabolite of ethanol. Pyridoxine has an antioxidant effect,
limiting gender [2, ¢.52].

Numerous studies have shown that the combined action of pyrrolidone
carboxylate and pyridoxine in the composition of metadoxine has a membrane-
stabilizing effect, preventing the processes of LPO in the lipid bilayer of membranes.
This ability of metadoxine is due to both its direct antioxidant activity and its ability
to maintain a high level of reserves of reduced glutathione - the most important
antioxidant of the cell [6, ¢.200].

Table 1

Projected screening of biological activity using the PASS Internet service

Formula Pa Pi Activity

0,936 0,001 | Aspartate-phenylpyruvate

transaminase inhibitor

0,734 0,004 | Cytoprotectant

H,C

0,445 0,046 | Peroxidase inhibitor

Pyridoxine 0,391 | 0,024 | Hepatic disorders treatment

0,271 0,012 | Antihematotoxic

The potentially bioactive pyridoxine (tab.1 ) molecule was selected by virtual
screening and its biological activity was determined. The test substances proved to be
low-toxic biologically active compounds. It has been established that pyridoxine has
pronounced cytoprotective, antioxidant effects and regulates the processes of nitrogen

metabolism: transamination, deamination and decarboxylation of amino acids.
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Table 2

The effect of metadoxine (90 mg / kg, orally) on the biochemical

parameters of the serum of rats on the background of alcoholic hepatitis (M % o;

n = 6)
Experimental groups
. : Alcoholic
Indicator Intact AhICOh(?I.'C hepatitis +
epatitis )
metadoxine
1 2 3 4
Activity
AST, unit/l 227,2316 245,46+12,80* | 238,13+£2,77**
ALT, unit/l 55,83+3,68 |59,17+4,01* 73,0+£3,89**
GGT, unit/l 0,99+0,21 2,74+0,53* 1,01+0,14**
CT, mmol/min-mg protein 2,07+0,08 1,51+0,10* 1,83+0,18**
Contents
Total protein, g/l 63,17+0,70 | 68,33+1,41* 66,67+1,04**
Total cholesterol, mmol/I 1,61+0,06 0,92+0,12* 2,2+0,19**
Triglycerides, mmol/I 1,23+0,41 3,94+0,66* 3,0+0,49**

Note: * - p <0.05 in relation to intact; ** - p <0.05 in relation to the group of
animals with alcoholic hepatitis

In the group of animals to which metadoxine was introduction on the
background of alcoholic hepatitis, the activity of AST decreased in relation to the
group of animals with hypertension (tab.2), but did not reach the control values. ALT
activity has a longer half-life and is normalized by the latter compared to other
enzymes. Prophylactic introduction of metadoxine led to a decrease in GGT activity
by 2.7 times compared with animals with alcoholic hepatitis. The results show that
metadoxine increases the enzymatic activity of CT in animals with alcoholic hepatitis
by 1.2 times. Cholesterol decreased 1.75 times and triglycerides increased 3.2 times.

Conclusions:

1. Computer prediction of the biological activity of pyridoxine was performed
using the PASS program. The predictions of the probable activity (0.4-0.6) are high,
which indicates that the compound has a similar effect to the experimental one.
Therefore, it is advisable to confirm the presence of biological activity in vivo.

2. The following results were obtained in in vivo experiments, prophylactic
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administration of metadoxine to animals with alcoholic hepatitis led to stabilization
of levels of total protein, triglycerides, in comparison with animals of control

pathology, which were not administered metadoxine.
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