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The rate of elimination of ethanol from the body is determined by activity of ethanol-oxidizing enzyme
systems. However, the study of the rate of elimination of ethanol from the blood must include an examination
of factors responsible for the induction of these systems. One such factor may be stress. It has been shown
that short-term immobilization does not affect alcohol dehydrogenase activity, whereas immobilization for 14
days leads to an increase in the activity of this system [4].

Considering the facts described above, as well as the conditions of the model of experimental alcoholism
used, namely keeping animals in individual cages [1], in the investigation described below the effect of isolation
stress was studied on the pharmacokinetics of the blood ethanol in rats.

EXPERIMENTAL METHOD

Experiments were carried out on noninbred male albino rats. Inthe experiments of series I 12 rats weigh-
ing 180-200 g, divided into two groups with six animals in each group, were used. The rats of group 1 were
kept in a common cage for 10 days, whereas the rats of group 2 were kept in individual cages for the same period.

In the experiments of series IT animals of the same groups were used; after 10 days had elapsed they were
given diazepam for 3 days in a dose of 1 mg/kg twice a day intraperitoneally. The pharmacokinetics of the blood
ethanol level in the rats was studied after intraperitoneal injection of alcohol in a dose of 1 g/kg in the form of
a 25% solution. The ethanol concentration was determined by vapor-phase gas-chromatographic analysis [3].
The pharmacokinetic parameters were calculated by computer, using a first-order kinetics equation, allowing
for absorption {2].

EXPERIMENTAL RESULTS

The study of the kinetic curves of ethanol in animals kept in individual cages showed marked differences
in its resorption and elimination (Table 1). The maximal ethanol concentration (Cpax) in animals in communal
cages (18.1 ymole/ml) was observed by the 15th minute, whereas in rats kept in individual cages Cy 5% was al-
most 60% lower (6.40 pumole/ ml), and did not appear until after 30 min. Differences in the concentration and the
time of reaching its maximum (Ty,ax) are evidence of differences in ethanol absorption, reflected in values of
the absorption constant (Kz). In the animals of group 1 the value of this parameter was almost three times higher
than in the rats of group 2. The decrease in ethanol concentration in animals kept in individual cages was com-
bined with an increase in the apparent distribution volume (Vg) of ethanol and its clearance. For instance, Vg
in the animals of this group was 888 mg/ml, whereas in the rats of group 1 it was 197 mg/ml. The increase in
clearance, determining the volume of test tissue freed from ethanol per unit time, in animals kept in isolation
was 2460 ml/kg/h compared with that in rats kept in the communal cage (1083 ml/kg/h), evidence of a marked
increase in the rate of elimination of ethanol from the body. This conclusion is confirmed also by differences
in the elimination constants (Kg). The value of this constant in rats kept in communal cages was 0.18, i.e., only
half that observed in animals kept in individual cages (0.35).

Laboratory for the Search for and Study of Substances for the Prevention and Treatment of Drug Addiction,
and Laboratory of Mediator Chemistry, Institute of Pharmacology, Academy of Medical Sciences of the USSR,
Moscow. (Presented by Academician of the Academy of Medical Sciences of the USSR V. V. Zakusov,) Trans-
lated from Byulleten' Fksperimental'noi Biologii i Meditsiny, Vol. 98, No. 9, pp. 320-321, September, 1984.
Original article submitted March 23, 1984.

1226 0007-4888/ 84/9809-1226$08.50© 1985 Plenum Publishing Corporation



TABLE 1. Pharmacokinetic Parameters of
Blood Ethanol of Rats under Different Ex-
perimental Conditions

Clear~ \Y
Group of T max|  max’ ance, d
animals Ke | Ka |p “mr{l()les/ {ml/kg /b mg /ml
1 0,18 | 7,20 | 0,52 18,10 1083 197
2 0,36 | 2,60 | 0,80 6,40 2488 888
1 0,17 | 5,20 | 0,60 17,50 1100 202
2 0,23 | 4,6 0,76 7,60 2600 623

It can be postulated on the basis of the results of these experiments that the high rate of elimination of
ethanol in animals kept in individual cages is caused by isolation stress.

To confirm this hypothesis, experiments of series Il were carried out, in which the classical tranquilizer
diazepam was given to animals of both groups. The results of the investigation showed that injection of diazepam
into the animals considerably reduced the rate of ethanol elimination in rats kept in individual cages (by half),
whereas in rats kept in a communal cage diazepam did not change the rate of ethanol elimination (Table 1).

The following conclusion can be drawn from these results: Isolation stress is one of the factors respon-
sible for induction of ethanol-oxidizing enzyme systems. Activity of these systems, induced by isolation, evi-
dently leads to a marked increase in the animals' ethanol consumption. Removal of stress by administration
of diazepam normalizes activity of the ethanol-metabolizing systems and reduces ethanol consumption. This
fact is evidence of central regulation of activity of ethanol-oxidizing enzyme systems.

LITERATURE CITED

Yu. V. Burov, Vestn. Akad. Med. Nauk SSSR, No. 5, 72 (1982).

N. V. Vlasov, in: The Pharmacology of Experimental Alcoholism {in Russian], Moscow (1982), pp. 119-123.
F. Eriksson et al., Anal. Biochem., 80, 35 (1977).

E. Mezey et al., Biochem. Pharmcol., 23, 657 (1979).

N N A
o

1227



