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membranotrotic effect of these drugs. The ef- 
fects of NAID discovered by us may be of impor- 
tance for understanding the mechanisms of their 
ulcerogenic effect. When the drugs are taken per 
os, the local concentrat ion on the stomach wall 
may be close to or even exceed the membranolytic 
concentration. Surprisingly, there are no data con- 
cernmg the ulcerogenic effect of izamben in the 
literature available. 
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Prophylaxis of ventricular arrhythmias is one of 
the most important problems of modern cardiol- 
ogy [11]. The possibility of preventing arrhythmias 
in experimental coronary occlusion by adaptation 
to brief periodic immobilization, physical loads, 
and high-altitude hypoxia has been shown in re- 
cent publications [5,9]. 

However, the possibility of preventing arrhyth- 
mias by administering _R. rosea extract, which is 
known to exhibit a milder antistressor effect in 
comparison with physical means of adaptation [7], 
has not been discussed in the literature. We have 
earlier shown that  p r eadap t a t i on  of  animals,  
by administering a course of injections of R. rosea 
extract promotes the accumulation of enkepha- 
lms and prostacycline, which possess antiarrhyth- 
mic  activity [4,14,16],  in organs and tissues 
[3,4,8]. 
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Hence, it seemed of interest to investigate the an- 
tiarrhythmic activity of R. rosea preparation, as well 
as to study some possible mechanisms of this effect. 

MATERIALS AND METHODS 

Experiments were carried out on 183 male Wistar 
rats weighing 150-200 g. The animals were adapted 
by administering courses of injections (per os) of 
officinal preparation of R. rosea (8 days, a single 
dose of 1 ml/kg),  which is a known adaptogen 
[10]. One day after the last session of adaptation, 
arrhythmias were simulated in the rats by intrave- 
nous injections of norepinephrine in a dose of 90 
gg/kg [13] or of 10% CaC12 in a volume of 0.15 
ml/100 g body weight [2]. The electrocardiogram 
(ECG) in the standard lead II was recorded dur- 
ing 5 rain postinjection. 

In separate series of experiments, 30 min be- 
fore the simulation of arrhythmias, animals adapted 
as mentioned above received injections (0.5 mg/kg) 
of naloxone, which blocks the g-opioid receptors 
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TABLE 1. Effect or Preadaptation and Subsequent Injection of Indomethacin or Naloxone on Occurrence of Ventricular 
Extrasystoles (VE) and CaC12-Induced Extrasystoles and/or Ventricular Fibrillation (VF) 

Expe r imen ta l  condi t ions  

Cont ro l  
Adap ta t ion  
Indome thac in  + adapta t ion  
N a l o x o n e  + adapta t ion  

Note. n -- number of animals in the ex 

18 
15 
18 
11 

Adrenergic  ar rhythmias  

without VE VE 

1 17 
12" 3" 
11" 7* 
2 9 

CaC12-induced arrhythmias  

n wi thout  VE 

19 1 
18 12" 
14 6 
1t 2 

)eriment; an asterisk indicates reliable differences vs. the control (<0.05). 

VE and/or 
VY 
18 
6* 
8 
9 

(OR) [15], or of 10% alcohol solution of indo- 
methacin (an inhibitor of prostanoid biosynthesis) 
m a dose of 10 mg/kg (1 ml/kg), prepared ex 
tempore using 0.9% NaC1 [12]. The animals not 
exposed to any influences before arrhythmia simu- 
lation served as the control. All the preparations 
except R. rosea were injected intravenously. 

The results were statistically processed using 
Z 2 test [11. 

RESULTS 

The results of our fmdmgs are presented in Table 1. 
The administration of norepinephrine to the 

control animals caused the development of multiple 
ventricular extrasystoles (94% of cases) (Table 1), 
whereas in the adapted animals similar alterations 
of the ECG were observed in only 20% of indi- 
viduals. Similar results were obtained for the model 
of Ca-induced arrhythmias: the development of 
multiple ventricular extrasystoles and/or ventricular 
fibrillation was noted in just 33% of adapted ani- 
mals vs. 95% in the control. 

Thus, the investigations performed provide evi- 
dence of a pronounced arrhythmia-preventing ef- 
fect of the natural adaptogen (R. rosea) in the mo- 
del of adrenergic and calcium-induced arrhythmias. 

According to Meerson's  concept, so-called 
stress-limiting systems (to which he refers, in par- 
titular, the opioidergic and prostanoid systems) play 
the leading role in the mechanisms of the antiar- 
rhythmic effect of adaptation [9]. 

A logical  assumption was that during the 
course of injections of R. rosea, activation of the 
above -m e n t io n ed  systems, which  enables the 
adaptogen to produce an antiarrhythmic effect, oc- 
curs. In fact, we showed in previous studies that a 
course of injections of the extract of R. rosea 
causes an increase in the blood plasma and tissues 
of the levels of opioid peptides and prostacycline 
[4,6,8], these substances possessing antiarrhythmic 
activity [4, 14,16]. 

Therefore, in order to elucidate the possible 
contribution of opioid peptides and prostanoids to 

the mechanisms of the antiarrhythmic effect of the 
test adaptogen preparation, a series of experiments 
was performed where the inhibitor of cyclooxy- 
genase indomethac in  or the nonselect ive OR 
blocker naloxone was injected directly before 
arrhythmia simulation. 

It was established that the injection of indo- 
methacin did not affect the occurrence of adre- 
nergic and Ca-induced arrhythmias either in the 
controls or in the adapted animals (Table 1)as com- 
pared to the corresponding rat groups not given the 
blocker of prostaglandin synthesis. This fact obvi- 
ously indicates that prostanoids are not the mes- 
sengers of the antiarrhythmic effect of R. rosea. 
On the contrary, the administration of naloxone comp- 
letely leveled the antiarrhythmic effect of R. rosea, 
this suggesting an opioidergic nature of the latter. 

We showed earlier that naloxone is capable of 
inhibiting the antiarrhythmic effect of enkephalins 
[4]. On the other hand,  as we have a l ready 
pointed out, a course of injections of R. rosea is 
able to raise the level of opioid peptides in organs 
and tissues [3,8]. One may assume that it is the 
effect of precisely these peptides which is inhib- 
ited by naloxone in the animals given R. rosea. 

Thus, our fmdings provide reliable evidence of 
the possibility of preventing arrhythmias by a 
course of injections of adaptogen (R. rosea). The 
mechanisms of this effect are still to be studied. 
However, t h e  participation of the endogenous 
opioid system in the realization of the antiarrhyth- 
mic effect of R. rosea is an indisputable fact. 
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There are  several hypotheses connecting the devel- 
opment of ethanol dependence with the activity 
level of  the endogenous opiate system. According 
to some of these hypotheses, a deficiency in this 
system provokes ethanol consumption and the for- 
mation of alcohol dependence [2,3]. In particular, 
such a deficiency may include disorders of the 
synthesis or processing of opioid peptides and ac- 
celeration of their hydrolysis. An alternative as- 
sumption is that the development of ethanol de- 
pendence is due to activation of the opiatergic sys- 
tem [10,11]. In the present study we determined 
the concentration of some opiates in the brain of 
three strains of mice, one of  which, C57Bl10/D1, 
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exhibits a high level of  ethanol consumpt ion in a 
free choice situation, whereas the other two, A/Sn 
and A.CA, practically do not  consume ethanol  
under the same regime. Earlier, we used the same 
approach to measure the content  of Met-  and 
Leu-enkephalins and ~-endorphin in rats with dif- 
ferent levels of  ethanol consumption [1,5]. Taking 
into account the fact that Met-enkephalin may be 
accumulated in the brain as a resuk of the pro-  
cessing of both  proopimelanocor t in  and proen-  
kephalin, while Leu-enkephalin may be a product  
of either proenkephalin or prodynorphin,  we fo- 
cused on measuring the levels of  dynorphin and 
Met-enkephalin-Arg6-Phe 7, which are formed only 
in the processing of prodynorph  in and proen-  
kephalin, respectively. In addition, we measured 
the concentrat ion of substance P (1-11), the se- 
cretion and synthesis of which are controlled by 
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