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The rate  of elimination of ethanol f rom the body is determined by activity of ethanol-oxidizing enzyme 
sys tems .  However, the study of the ra te  of elimination of ethanol f rom the blood must include an examination 
of factors  responsible for  the induction of these sys tems .  One such factor  may be s t r e s s .  It has been shown 
that s h o r t - t e r m  immobilization does not affect alcohol dehydrogenase activity, whereas immobilization for  14 
days leads to an increase in the activity of this sys t em [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 descr ibed below the effect of isolation 
s t r ess  was studied on the pharmacokinet ics  of the blood ethanol in ra t s .  

E X P E R I M E N T A L  M E T H O D  

Experiments  were car r ied  out on noninbred male albino ra t s .  In the experiments  of ser ies  I 12 ra ts  weigh- 
ing 180-200 g, divided into two groups with six animals in each group, were used. The ra ts  of group 1 were 
kept in a common cage for 10 days, whereas the ra ts  of group 2 were kept in individual cages for the same period.  

In the experiments  of ser ies  II animals of the same groups were used; after 10 days had elapsed they were 
given diazepam for 3 days in a dose of 1 m g / k g  twice a day intraperi toneally.  The pharmacokinet ics  of the blood 
ethanol level in the rats  was studied after  intraperi toneal  injection of alcohol in a dose of 1 g / k g  in the fo rm of 
a 25% solution. The ethanol concentrat ion  was determined by vapor-phase gas -chromatograph ic  analysis [3]. 
The pharmacokinet ic  pa ramete r s  were calculated by computer ,  using a f i r s t - o r d e r  kinetics equation, allowing 
for absorption [2]. 

E X P E R I M E N T A L  R E S U L T S  

The study of the kinetic curves of ethanol in animals kept in individual cages showed marked differences 
in its resorp t ion  and elimination (Table 1). The maximal  ethanol concentrat ion (Cmax) in animals in communal 
cages (18.1 pmole /ml)  was observed by the 15th minute, whereas in ra ts  kept in individual cages Cmax was a l -  
most  60% lower (6.40 #mole /ml ) ,  and did not appear until after  30 rain. Differences in the concentration and the 
t ime of reaching its maximum (Tma x) are evidence of differences in ethanol absorption, ref lected in values of 
the absorption constant (Ka). In the animals of group 1 the value of this pa rame te r  was a lmost  three  t imes  higher 
than in the ra t s  of group 2. The decrease  in ethanol concentration in animals kept in individual cages was com-  
bined with an increase  in the apparent distr ibution volume (V d) of ethanol and its c learance.  For  instance, V d 
in the animals of this group was 888 m g / m l ,  whereas  in the rats  of group 1 it was 197 m g / m l .  The increase  in 
clearance,  determining the volume of tes t  t issue f reed f rom ethanol per  unit t ime,  in animals kept in isolation 
was 2460 m l / k g / h  compared with that in ra ts  kept in the communal cage (1083 m l / k g / h ) ,  evidence of a marked 
increase  in the rate of elimination of ethanol f rom the body. This conclusion is confirmed also by differences 
in the elimination constants (Ke). The value of this constant in ra ts  kept in communal cages was 0.18, i .e. ,  only 
half that observed in animals kept in individual cages (0.35). 
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TABLE 1, Pharmacokinet ic  P a r a m e t e r s  of 
Blood Ethanol of Rats under Different Ex-  
per imenta l  Conditions 

Group of 
animals V,e 

~ma ,I Cmax, Clear- 
K a I~ X l#moles/ ance, 

]" ]ml . ml/kg/h 

0,18 7,20 0,52 
0,36 2,60 0,80 

0,17 5,20 0,60 
0,23 4,6 0,76 

18,10 
6,40 

17,50 
7,50 

1083 
2488 

ll00 
2600 

v d , 
mg/ml 

197 
888 

202 
623 

It can be postulated on the basis of the resul ts  of these experiments  that the high rate of elimination of 
ethanol in animals kept in individual cages is caused by isolation s t r e s s .  

To confirm this hypothesis ,  experiments  of se r ies  II were ca r r i ed  out, in which the c lass ical  t ranqui l izer  
diazepam was given to animals of both groups.  The resul ts  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 ra ts  kept in a communal cage diazepam did not change the rate of ethanol elimination (Table 1). 

The following conclusion can be drawn f rom these resul ts :  Isolation s t r e s s  is one of the fac tors  r e spon-  
sible for induction of ethanol-oxidizing enzyme sys t ems .  Activity of these sys tems ,  induced by isolation, evi-  
dently leads to a marked increase  in the animals '  ethanol consumption. Removal  of s t ress  by administrat ion 
of diazepam normal izes  activity of the ethanol-metabolizing sys tems  and reduces  ethanol consumption. This 
fact is evidence of central  regulation of activity of ethanol-oxidizing enzyme sys tems .  
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