action of pyracetam and of 3-HP on PS of the EEG and on electrical activity of the animals'
brain under conditions of alcoholic intoxication may lie at the basis of the improvement of
working capacity and memory functions observed in alcoholic patients under the influence of
pyracetam [4, 8, 9].
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PREVENTION OF ALCOHOL-DIRECTED MOTIVATION IN RATS BY ZINC
SULFATE
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An important role in the mechanisms of formation of various mental diseases such as
schizophrenia and manic-depressive psychosis is ascribed to disturbances of zinc metabolism
in the CNS, which is connected with the part played by this trace element in neurochemical
processes in the brain [9, 10]., In patients with chronic alcoholism the zinc concentration
in various parts of the brain also has been shown to be depressed by 15-~30% [8], and this is
accompanied by characteristic symptoms of zinc deficiency [5, 11]. Other evidence of the
important pathogenetic role of zinc in the formation of alcohol~directed motivation is given
by experimental data on a significant increase in ethanol consumption by animals kept on a
diet deficient in zinc [7].

The aim of this investigation was to study the zinc concentration in the brain of rats
variously predisposed to the development of experimental alcoholism, and to study the pos-
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TABLE 1. Effect of Zinc Sulfate'in a Dose of 50 ug/kg on Formation of Alcohol-
Directed Motivation in HA and LA Rats (M * m)

Group Experimental aggaQSQaiiihgﬁgiugggiggogf :?7§; Coefficient of ethanol preference
of rats conditions 1st-10th Days . l 11th-20th Days 1st~10th Days 11th-20th Days
HA Control —gg—‘f—“—;‘% i;;%j}%"— 0,51:0,04 0,59:0,03
I“gﬁ‘;;;ﬁg o e %%%% —(23%5% 0,310,087~ 0,27-£0,03%%*
LA Control 2‘7’—23% %ﬁi—%{ 0,49::0,02 0,37:0,03
Ingiiggg of #ine %35{—3— %;i‘ 0,43+-0,03 0,460,04

Legend. Consumption of water above the line, consumption of ethanol below the line.
#p<0.05, **%p<0,01, ***p<0,001 compared with control.

sibility of preventing an alcohol-directed motivation from developing with the aid of biotic
doses of zinc sulfate.

EXPERIMENTAL METHOD

Experiments were carried out on 64 noninbred male rats weighing 200-300 g. At the begin-
ning of the experiment the animals' tendency to develop experimental alcoholism was estimated
by studying their behavior under forced swimming conditions, as described previously [4]. For
this purpose the rats were kept for 600 sec in a plastic basin 32 cm in diameter and 50 cm high,
with a water level of 20 cm (water temperature 20°C). The total time of immobilization (TTI)
was recorded, when the rats swam passively in a vertical position, slightly inclined forward,
with the head only just projecting above the water surface. Highly active rats (HA), with TTI
of under 130 sec, evidence of a low level of alcohol-directed motivation initially, and rats
with low activity (LA), with TTI of over 300 sec, classed as animals inclined to develop ex-
perimental alcoholism, were distinguished. After testing, the rats were placed in a heated
(30°C) cage for 30 min and then returned to the animal house. After 24 h the procedure was
repeated. On the 2nd day some of the HA and LA rats were decapitated and organs (liver, kicd-
neys, brain, heart, testes, femur, muscle tissue) were taken for analysis for their zinc cor~
tent by atom—absorption spectrophotometry [6]. The samples were subjected to dry incinera-
tion by the method in [1]. The remaining 47 animals were kept in isolation cages, equipped
with feeding bowl and graduated vessels with water and 15% ethanol solution. The rats were
divided into two groups: experimental, consisting of 11 HA and 11 LA rats, and control, con-
sisting of 10 HA and 15 LA rats. Rats of the experimental group were given an aqueous solu-
tion of zinc sulfate (ZnSO,°7H2.0) in a dose of 50 ng/kg (calculated as metal) intraperitoneally
once daily for 10 days. Control rats received injections of distilled water by the same
schedule. The quantity of ethanol solution and water drunk by each rat was recorded daily
both during administration of zinec sulfate and for the 10 days after its discontinuation, The
coefficient of ethanol preference (K) was calculated by the formula:

E

K=uFe

where E denotes the average daily consumption of ethanol solution and W the consumption of
water (in ml/kg).
The results were subjected to statistical analysis by the Fisher—Student parametric test.
Differences were considered statistically significant at the p<0.05 level.
EXPERIMENTAL RESULTS

Chemical amalysis showed that the zinc concentration in the brain of HA rats was lower
(1.70 * 0.10 mg % wet weight of tissue) than in LA rats (2.32 + 0.19 mg %, p<0.02), whereas in
the other organs studied no difference in the zinc concentration was found.

Intraperitoneal injection of zinc sulfate in a dose of 50 ug/kg into HA rats kept under
conditions of free choice between water and 15% ethanol solution led to a lasting reduction
of their alcohol consumption, both during and after administration of the compound. The water
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consumption of these animals had a tendency to increase during zinc sulfate administrationm,
and this became statistically significant when administration of the compound was discontinued
(Table 1).

As Table 1 shows, HA of the experimental and control groups differed especially in their
coefficient of ethanol preference.

No differences in ethanol consumption between the experimental and control groups of the
LA rats could be found throughout the period of the experiment.

These results indicate that biotic doses of zinc sulfate can prevent the onset of alcohol-
directed motivation in HA rats under conditions of isolation stress. The absence of effect
of this compound in LA rats, in which the appearance of a tendency to drink ethanol under these
conditions can be prevented only by administration of psychotropic drugs [2, 3], may be evi-
dence of differences in the mechanisms lying at the basis of addiection of LA and HA rats to
alcohol.

The effectiveness of zinc in small, biotic doses, thus revealed, in our opinion may in-
dicate fresh prospects for the prevention of alcoholism.
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