
inside the terminal, probably activates presynaptic dopamine autoreceptors, reducing stimu- 
lus-induced DA release. 
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FORMATION OF ADDICTION TO NICOTINE IN NONINBRED ALBINO RATS 

T. Khodzhagel'diev UDC 615.918:547.944.3].015.6.076.9 
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Tobacco smoking is currently the most widespread type of toxicomania, which is based on 
the pharmacologic effects of nicotine [3-6]~ 

The search for drugs for the treatment of tobacco smoking, which has not yet proved very 
effective, is made more difficult by the absence of a pathogenetically based experimental mod- 
el of this toxicomania. The aim of the present investigation was accordingly to study the 
possibility of formation of addiction to nicotine in laboratory rats and to create an experi- 
mental model of nicotine toxicomania on this basis. 

EXPERIMENTAL METHOD 

The formation of addiction to nicotine was studied on 56 male rats weighing 190 to 210 g. 
The rats were kept in individual cages measuring 40 x 12 x 15 cm, equipped with a feeding bowl 
(food was provided ad lib.) and with two graduated vessels containing water and 0.005% nico- 
tine solution for a period which ranged from 2 months (26 rats) to 4 months (30 rats). The 
quantity of water and of nicotine solution drunk per day by each rat was recorded and prefer- 
ence of each animal for a particular liquid was calculated. The results were subjected to 
statistical analysis with calculation of the significance of differences between fractions 
[i]. 

EXPERIMENTAL RESULTS 

Rats kept in individual cages with choice allowed between water and 0.005% nicotine solu- 
tion could be divided after the first day into three groups on the basis of preference for one 
or other fluid (Table i). 
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TABLE i. Distribution of Rats by Prefer- 
ence for Water and 0.005% Nicotine Solution 

Duration of ex-  
per iment  

I day 
1 week 
2 weeks 
3 " 
4 " 
5 " 
6 " ,/ ,, 

8 " 

. Nu___mber o f  rats___z, _per 

[ preferring preferring 
/ water nicot ine 

solution 

64 
35,5 

52 
47 
65 
70 
69 
68 
68 

32 
46 
44 
35 
35 
26 
27 
28 
28 

cent  
with no pref- 
erence for" 
ei ther fluid 

4 
18,5 

4 
18 

4 
4 
4 
4 

TABLE 2. Quantity of Nicotine Consumed by Rats Per Day (in mg/kg) 

Quanti ty of nicotine 
consumed 

Smal l  
Large 

1,8 
1,447 

Duration of exper iment ,  weeks 
I 

2 1 3 4 5 6 
! 

1,42 [ 1,2728 1,27 0,92 0,9827 
1,266 I 1,7578 1,522857 1,99 2,169 

0,92 
1,987 

1,47 
2,169 

, Daily aver-  
age 
(~__m) 

1,226~0,1 
1,788• 

TABLE 3. 
Rats (in ml/kg) 

Quantity of 0.02% Cocaine Solution Consumed Daily by 

Group of animals  

Time of experiment ,  weeks 

1 - St 

7,3 

54,1 

9 weeks --I 
2-nd S-rd 

6,5 

57,6 

5;6 

76,7 

1 - S t  

34,6 

16 weeks 

2~nd ~ . - rd  

45.6 46 
Rats consuming smal l  quant i -  

ty of nicotin~ 
Rats consuming large quantity 

of nicotine 

After one day 32% of the animals preferred nicotine solution, 64% preferred water, and 
4% had no preference for either fluid. 

The number of rats preferring nicotine solution remained unchanged until the 5th week, 
when it fell to 26% (P < 0.05) and it remained at that level until the end of the experiment. 
The number of rats preferring water did not change significantly and remained basically stable 
throughout the eight weeks of contact with nicotine solution. The group of animals with no 
preference for either fluid was most variable: During the first 4 weeks marked fluctuations 
were observed in this parameter, basically with an increase in the number of rats preferring 
water. Starting from the 4th week of the experiment the number of animals in this group sta- 

bilized. 

The results are evidence that among a population of laboratory albino rats there are in- 

dividuals inclined ab 6nitio to consume nicotine. 

Further experiments were carried out in order to determine whether animals consuming 
nicotine may develop physical dependence, having regard to clinical and experimental data [2] 
showing that persons with established toxicomania, during a period of withdrawal of the primary 
substance, attempt to replace it by other pharmacologic agents which induced toxicomania. For 
this purpose the nicotine solution in the graduated vessels was replaced by a 0.02% solution 
of cocaine. The substitution was carried out in the 9th week for a period of 3 days. It was 
observed that rats which consumed larger quantities of nicotine solution switched immediately 
when it was withheld to consuming cocaine solution. 
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In rats which consumed small quantities of nicotine no switching to consumption of co- 
caine solution took place during this period. Switching of the animals of group 2 of this 
kind took place only after 4 months of consumption of nicotine solution (Tables 2 and 3). 

Switching of the rats to drinking cocaine solution on withdrawal of the nicotine solution 
from them is evidence mainly that prolonged consumption of nicotine leads to the development 
of physical dependence, as takes place during consumption of other substances inducing toxi- 
comania: The times of development of dependence were connected with the quantity of nicotine 
consumed daily. In the present experiments, in rats consuming a mean dose of 1.788 mg/kg 
nicotine daily, dependence developed after 8 weeks, whereas in rats with a daily consumption 
of nicotine of 1.226 mg/kg it developed after 16 weeks. 

These data thus indicate that animals may in principle develop nicotine toxicomania by 
voluntary consumption of nicotine. Animals consuming nicotine can be used as an experimental 
model for the study of the pathogenetic mechanisms of development of nicotine toxicomania and 
preclinical evaluation of the effectiveness of new chemical compounds for use in the treat- 
ment of addiction to tobacco smoking. 
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A series of model experiments on rats has shown that animals predisposed to the develop- 
ment of ethanol dependence possess a number of particular behavioral, neurochemical, and bi- 
ochemical features [1-3]. However, it is not yet clear which of these characteristics are of 
predominant importance in the formation of alcoholsm. Since studies on animals have revealed 
the possible role of endogenous ethanol (EE) and of some neuropeptides in the development of 
experimental alcoholism [3, 5], it is of considerable interest to study these parameters in 
patients with chronic alcoholism. 

The aim of this investigation was to study EE and B-endorphin (n-E) levels and their pos- 
sible pathogenetic role in patients with chronic alcoholism. 

EXPERIMENTAL METHOD 

Altogether 58 men aged 25-42 years with stage II of chronic alcoholism were studied; 
their alcohol tolerance was high, and had remained constant during the last 3-6 years before 
the investigation. By depth and structure of the borderline psychopathological disorders 
which were observed in the patients outside the period of abstinence, the patients were divid- 
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