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The close connection between the pathogenesis of stress-induced and ischemic heart le- 
sions [4] has stimulated the active search for measures of reducing the harmful action of the 
stress syndrome on the myocardium. The principle of simulation of the natural antistressor 
systems of the body by the use of metabolites of these systmes or their synthetic analogs, 
suggested by Meerson [4], is very promising in this respect. 
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The aim of this investigation was to study the effect of an enzyme-resistant analog of 
endogenous Leu-enkephalin, with antistressor properties [2, 3]j on the degree of stress- 
induced heart damage in rats. 

EXPERIMENTAL METHODS 

Experiments were carried out on 97 male albino rats weighing 160-180 g. Stress-induced 
heart lesions were produced by an experimental anxiety neurosis as described in [4]~ Before 
the experiment began animals of the experimental group were given an intraperitoneal injec- 
tion of a hexapeptide arginine-containing analog of Leu-enkephalin in a dose of 1.25 nmole/ 
I00 g body weight (obtained in the Laboratory of Peptide Synthesis, All-Union Cardiologic 
Scientific Center, Academy of Medical Sciences of the USSR~ by Dr. Chem. Soco M. I. Titov). 
Animals of the first control group (stress control) received an injection of the equivalent 
volume (200 BI) of physiological saline. The rats were decapitated under superficial ether 
anesthesia 2, 4, 8, and 12 h after a 6 h period of stress. The second control group con- 
sisted of intact rats (intact control). The degree of stress-induced damage was assessed as 
the percentage of uptake of the injected dose of s~mTc pyrophosphate (99mTc-PP) taken up by 
1 gram of myocardial tissue and by the serum creatine phosphokinase (CPK) level. The 99mTc- 
PP was injected 1.5 h before decapitation in a dose of 0~ MBq/100 g body weight. Radio- 
activity was measured, allowing for the half-life, by means of Tracor Analytic Gamma-spec- 
trometer (USA). CPK activity was determined on the SF-26 spectrophotometer (USSR) and by 
means of BIO La-test kits (Czechoslovakia)~ 

The results were subjected to statistical analysis (M • m) using tables [7] and Student's 
t test. 

EXPERIMENTAL RESULTS 

The degree of accumulation of 9~mTc-PP in the rats' heart was significantly greater than 
in intact animals: by 3.4 times after 2 h, by 5.7 times after 4 h, by 7.6 times after 8 h, 
and by 7~ times after 12 h (Table I). These changes could be evidence of increased entry of 
PP into the cardiomyocytes as a result of damage to their membrane apparatus [8]~ This is 
also indicated by elevation of the serum CPK activity~ by 24% after 2 h, by 9% after 4 ha 
by 91.7% after 8 h, and by 54.6% after 12 h~ The results confirm the common pathogenesis of 
ischemic and stress-induced heart lesions, for changes of this kind are classical signs of 
cardiac ischemia [6]. The fact that maximal values of changes in these parameters did not 
occur until 8 h after discontinuation of stress suggests that the lesions which developed are 
connected with progressive disturbances of homeostasis that are characteristic of the stress 
syndrome. 

Preliminary injection of enkephalin was followed by a significant decrease in 99mTc-PP 
uptake by the myocardial cells 4 h after cessation of exposure to stress. The percentage 
accumulation of injected radioactive label by the heart tissue of rats receiving the peptide 
was 1.8 times less after 4 h and 2.2 times less after 8 and 12 h than in the stress control. 
As regards the CPK level, this same pattern was found only 8 and 12 h after stress, when the 
activity of this enzyme was 15.4 and 12.4% less respectively than in the control. The evi- 
dent explanation of this fact is that the injected enkephalin had no direct membrane-stabil- 
izing action on the myocardium~ but inhibited the development of an excessively strong stress 
reaction [3] and, in particular, it contributed to the reduction of secretion of an excess 
of adrenal substances [i], capable of stimulating lipid peroxidation during stress~ and also 
of causing activation of lipases and phospholipases, which damage cardiomyocyte membranes 
~4]. For this reason the effects of the enkephalin were not manifested in the early stages 
of the investigation. 

The writer previously obtained data to show that enkephalins can prevent adrenal-induced 
heart lesions in rabbits [5]. However, in a separate series of experiments, the enkephlin 
which was studied had no significant effect on myocardial 99mTc-PP uptake or serum CPK ac- 
tivity in rats with isoproterenol-induced cardiac necrosis. This latter effect can be ex- 
plained by differences in the type and functions of the myocardial opiate receptors in rats 
and rabbits. 

The results thus suggest that it may be possible~ in principle, to prevent stress-induced 
heart lesions by the use of stable synthetic enkephalin analogs. 

1177 



lJ 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

LITERATURE CITED 

L. A. Alekminskaya, Yu. B~ Lishmanov, V. D. Slepushkin, and M. Io Titov, Byull. Eksp. 
Biol. Medo, No. 5, 535 (1985). 
Yu. B. Lishmanov, E. N. Amosova~ V. D. Slepushkin, and K. V. Yaremenko, Byull. Eksp. 
Biol. Med., No. 8, 199 (1984)~ 
Yu. B. Lishmanov, T. V. Lasukova, and L. A. Alekminskaya, Byull. Eksp. Biol. Med., Noo 
3, 269 (1985). 
F. Z. Meerson, Pathogenesis and Prevention of Stress-Induced and Ischemic Heart Lesions 
[in Russian], Moscow (1984). 
V. S. Pavlenko, V. D. Slepushkin, Yu. B. Lishmanov~ et al., Vopr. Med. Khimii, No. 6, 
64 (1984). 
E. I. Chazov (ed.), Textbook of a Cardiology. Vol. 2. Methods of Investigation of the 
Cardiovascular System [in Russian], Moscow (1982). 
R. B. Strelkov, A Method of Calculating Standard Error and Confidence Intervals of 
Arithmetic Mean Values by means of a Table [in Russian], Sukh~mi (1966)o 
I. I. Shepeleva, D. B. Saprygin, V. A. Saks, et al., Med. Radiol., No. 3, 16 (1979). 

EXPERIMENTAL AMYOTROPHIC LEUKOSPONGIOSIS IN GUINEA PIGS 

WITH RETROBULBAE INFECTION 

V. I. Votyakov, N. D. Kolomiets, 
A. G. Kolomiets, and V. P. Luchko 

UDC 616.832.522-022:578.894/- 
092.9-022.1-032:611.8 

KEY WORDS: slow infection of the central nervous system, amyotrophic leuko- 
spongiosis, retina, neurons, spongiosis. 

Among human neuroinfections a group of slow infection of the CNS caused by nonclassical 
viruses is distinguished. This group includes kuru, Jakob-~greutzfeldt disease (JCD)~ amyo- 
trophic leukospongiosis (ALSP), and the Gerstmann-Streissler syndrome [3, 9, II]. All these 
diseases are characterized by a long incubation period, measured in months or years, absence 
of inflammatory reactions in the CNS, and they are inevitably fatal. The agents of slow in- 
fections of the CNS are nonclassical viruses, which constitute a new class of subviral patho- 
gens which, as Prusiner has suggested [ii], may be called prions. 

ALSP, found in the territory of the Belorussian SSR, like the Gerstmann-Streissler syn- 
drome, has been included in the group of slow infections of the human CNS as a result of 
proof of its infectious nature and of isolation of the causative agent which, in its bio- 
logical and physicochemical properties, has the features of a nonclassical virus. However, 
the particular features of the pathogenesis of the disease have so far been inadequately 
studied, and this is holding up the development of methods of intravital diagnosis, specific 
chemotherapy, and prevention of this fatal infectious disease in man. The undertaking of 
such investigations has been retarded by the absence of a convenient laboratory model with 
a short incubation period. The study of the spectrum of sensitivity of laboratory animals 
(squirrel, monkeys, rabbits, guinea pigs, hamsters, and rats) to the agent of ALSP has shown 
that the animal most susceptible to infection is the guinea pig. Nevertheless, the incuba- 
tion period of the disease after intracerebral or intramuscular infection of the animal, has 
been found to be 3.5-8.2 and 5.3-11.1 months respectively [2, 4]. 

For the reasons given above, it was decided to attempt to develop a method of modeling 
ALSP in guinea pigs with a short incubation period and to study some aspects of the patho- 
genesis of the disease. 
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