CONTENTS OF MICRO- AND MACROELEMENTS IN LIVER IN THE CONDITIONS OF DEVELOPING CHRONIC ALCOHOL INTOXICATION
Stepanets Inna Alexandrovna
postgraduate, Educational and scientific center “Institute of Biology”
of T. Shevchenko Kiev National University, Kiev
Maximovich Yaroslava Sergeevna
Candidate of Biological Sciences, junior research associate,
Educational and scientific center “Institute of Biology”
of T. Shevchenko Kiev National University, Kiev
Kudryavtseva Alla Grigoryevna
Candidate of Biological Sciences, scientific researcher, the Agroindustrial Complex, Kiev 
Ostapchenko Lyudmila Ivanovna
Doctor of Biological Science,professor,
T. Shevchenko Kiev National University, Kiev

E-mail: stepanetsinna@bigmir.net 
 
Introduction
Alcoholism is one of the main issues of the modern society. Alcohol consumption has a toxic effect on a number of organs, has a negative influence on the activity of all systems of the body, metabolic processes, water-electrolytic balance, decreases the contents of Sodium, Calcium, Potassium and Chlorine in a body [1, 7]. The essential microelements, such as Zinc and Copper, as well as macroelement Magensium play an important roles in metabolic processes [17]. Zinc was detected in over 300 enzymes [12]. It actively participated in the anti-oxidizing protection, stabilizes the cytoskeleton and membranes, and is a structural component of superoxide dismutase. Besides, such a microelement has been detected to probably be an antiapoptotic agent, secondary messenger and neuromediator, being an important co-factor in DNA synthesis and plays a substantial role in the immune system. Moreover, the main enzymes of ethanol metabolism contain zinc atoms which makes stydying of the zinc role in ethanol action current and prospective [12, 18, 19].
Copper is a microelement required for an organism growth, normal functioning of the immune system and antioxidant protection, maturation, blood cells, glucose and cholesterol metabolism, development and functioning of the brain tissues and myocardium contractions [14, 16].
Magnesium is one of the most important macroelements, because it takes part in many physiological processes, stabilizes the cell membranes, transmembrane transfer of Calcium and Sodium ions, as well as metabolic reactions of formation, accumulation and utilization of energy, free radicals and products of their oxidation products. Magnesium ions comprise 13 metalloproteins and over 300 enzymes. Magnesium takes part in DNA synthesis processes, transfer of genetic information, proteins-, fat- and carbohydrate exchange, oxidizing phospholyration etc. [3, 9].
That is why the object of our work was to study the contents of Zinc, Magnesium and Copper in the rats liver tissue in the conditions of chronic alcohol intoxication.
Materials and methods of investigation
The investigations were conducted on outbred rats (males) with a body weight of 180—200 g, fed with the standard food ration of the vivarium with a free access to water. The animals were divided in 2 groups: 1 group – intact animals (control); 2 group – rats with the chronic alcohol intoxication (caused by daily intragastral administration of ethanol (46 %) for 28 days by 2 ml per 100 g of the animal body weight per day) [13]. The liver tissues were obtained according to the recommendations of the standard method on the 14, 28 days [15]. The investigations are compliant with the main requirements in relation to management and work with laboratory animals according to the Regulations of the European Convention for the Protection of Animals, used in experimental investigations and other scientific purposes (Strasburg, 1986). Contents of the investigated microelements was detected using the atomic emission spectrometer “IRIS Intepid II XDL” (ICP AES). The statistical processing of results was performed using Student`s t-criterion in Р<0.05.
 
Discussion of the investigation results
We have found out that in the long-term ethanol influence, the contents of Zinc, Magnesium and Copper in liver change (Fig. 1.).
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Fig. 1. Zinc contents in the rats liver in administration of ethanol in the conditions of the chronic alcohol intoxication development on the 14 and 28 days after ethanol administration.
 
Our investigations show that administration of ethanol led to decrease of zinc contents in liver by 94 %, 97 % in 14 and 28 days, respectively. From the literature data, the alcohol intoxication development is known to be accompanied by zinc deficit in many organs, which may be a reason of many enzymes malfunction, including those responsible for ethanol metabolism, because it stabilizes its structure due to binding with the SH-groups [2, 10]. The zinc level decrease leads to decrease of T-lymphocytes production, thymalinum synthesis (zinc-dependent thymus hormone), inhibition of interleukin production, γ-interferon, tumor necrosis factor. Insufficient contents of such a microelement blocks transfer from one phase of the cell cycle to the other. Zinc metabolism change leads to malfunction of the antioxidant system of hepatocytes, that increases the damaged liver development risk [21, 22, 4].
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Fig. 2. Contents of Copper in the rats liver in administration of ethanol in the conditions of the chronic alcohol intoxication development on the 14 and 28 days after ethanol administration.

An expressed decrease of Copper contents in liver by 83% in 28 days in the long-term administration of alcohol has been detected. The obtained results may be explained by the fact that chronic ethanol influence leads to inflammation, constant hepatocyte damage [5, 14], leading to discharge of substances, containing Copper, to blood [11]. Copper deficit leads to serious disorders of an organism vital activity: inhibits protein synthesis processes, causes disorders of the blood-forming organs functions and reproduction, phagocytic activity of the blood and immunological values. The microelement is known to take part in nitrogen exchange, comprises the nitrate-reductase complex, participate in the processes, supplying tissues with oxygen, accordingly its deficit leads to disorders of such processes [6]. Besides, functions of the copper-containing enzymes may be affected, involved in the oxidizing and reducing reactions, neurotransmitter synthesis, peptide hormone activation [14].
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Fig. 3. Magnesium content in the rats liver in the conditions of the chronic alcohol intoxication development on the 14, 28 days after ethanol administration.
 
We have shown an increase of Magnesium contents in liver on the 14-th day by 109% in comparison with the control. It may evidence of activation of the adaptation mechanisms of an organism, developing in response to ethanol action. The decrease of the studied parameter on the 28 day by 95% in comparison with the control values may be related to the fact that substantial disorders of Magnesium cation contents may cause serious changes inside the cell mechanisms.
In the conditions of Magnesium deficit there is destabilization of the transport-non-coding RNA (a number of RNA dysfunctional molecules is increased), accompanied by a decrease and inhibition of the cell protein structure synthesis rate with a relative prevalence of apoptosis processes, sensitivity to the oxidative stress is increased (increase of the tissues sensitivity to oxidation). All the above mentioned facts may be reasons for the liver damage development in the alcohol intoxication [14, 20, 8].
Conclusion
Disorder of Zinc, Magnesium and Copper contents in the rats liver tissue in the conditions of chronic alcohol intoxication has been detected. The changes we detected may induce metabolic deviations related to changes of functional activity of the intramolecular system components, which realization depends on the contents of the studies cations.
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