
3. Yu. S. Borodkin and V. A. Krauz, Pharmacology of S h o r t -Te rm  Memory  [in Russian], Moscow (1978). 
4. u S. Borodkin and Yu. V. Zaitsev,  Neurochemical  and Functional Bases  of Long-Term Memory  [in Rus-  

sian], Leningrad (1982). 
5. Yu. V. Zai tsev and S. S. Losev,  Fiziol .  Chelovelm, No. 1, 175 (1979). 
6. Yu. V. Zaitsev and N. S. Sapronov, in: Neuro t r ansmi t t e r s  and the Mechanism of Action of Neurotropie  and 

Cardiovascular  Drugs [in Russian], Moscow (1979), pp. 24-25. 
7. O .G.  Kulikova, L. M. Belyavtseva,  and N. I. Razumovskaya,  in: Abs t rac t s  of Proceedings  of the 9th All-  

Union Conference on Biochemis t ry  of the Nervous System [in Russian], Erevan  (1983), p. 290. 
8. L . A .  Samoilova and V. S. Sabanov, in: Neuropharmacology (New Prepara t ions  in Neurology) [in Russian], 

Leningrad (1980), p. 152. 
9. A . T .  Selivanova, T. E. Kolosova, N. N. Lazuko, et al.,  in: Neuropharmacology (New Prepara t ions  in 

Neurology) [in Russian],  Leningrad (1980), p. 154. 
10. V . M.  Smirnov and Yu. S. Borodkin, Art i f ic ial  Stable Functional Connections [in Russian]~ Leningrad (1979). 
11. N . V .  Khromov-Bor i sov ,  G. Yu. Borisova,  I. Ya. Aleksandrova,  et al.,  Zh. Vyssh. Nerv.  Deyat. ,  No. 4, 761 

(1978). 
12. P . D .  Shabanov and S. Yu. Kalishevich,  in: Abs t rac ts  of Proceedings  of the 3rd Congress  of Pha rmac i s t s  

of the Lithuanian SSR [in Russian],  Vilnius (1982), p. 112. 

CONTRACTILITY OF ISOLATED AORTIC STRIPS FROM 

RATS WITH STABLE ARTERIAL HYPERTENSION DUE TO 

LONG-TERM ADMINISTRATION OF CEREBROSIDES 

S. A. Mirzoyan, O. P. Sotskii, 
E. S. Sekoyan, A. V. Topehyan, 
and G. M. Sarkisova 

UDC 616.12-008.331.1:547.952 

KEY WORDS: cerebrosides; arterial hypertension; vascular smooth-muscle cells; calcium 
eharmels. 

There is growing factual evidence that neuroehemical mechanisms participate in the regulation of file 
cerebral circulation [i, 2]. Further research in this direction has shown that glyeosphingolipids (GSL), one of 
the neurochemical components of the brain, have a marked action on cerebral vessels [3] and reveal the cell- 
membrane mechanisms of their vasocontrietor effect [4]. These findings, and also data showing a raised blood 
GSL level in cerebrovascular pathology [5, 7] and arterial hypertension [Ii], and the ability of eerebrosides, 
under experimental conditions, to induce stable arterial hypertension [12], determined the aim of the present 
investigation, which was to study contractility of smooth-muscle cells (SMC) of strips of the abdominal aorta of 
rats during long-term administration of cerebrosides to the animala 

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

Experiments were carried out on nonbred male albino rats weighing 140-160 g. 'The total cerebroside frac- 
tion was isolated from bovine brain [13] and then purified on a column with mark L silica-gel (Chemapol, Cze- 
choslovaMa). Cerebrosides in a dose of 5 mg/kg, in the form of a suspension made up in a mixture of ethanol 
and physiological saline (1:20), were injected intraperitoneally (0.5 ml) daily for 4 months. Animals of the con- 
trol group received the same volume of the ethanol-physiological saline mixture. The blood pressure (BP) was 
measured by a noninvasive physiological saline mixture. The blood pressure (BP) was measured hy a noninvasive 

Department of Pharmacology and Department of Bioinorganic and Biophysical Chemistry, Erevan Medical 
Institute. (Presented by Academician of the Academy of Medical Sciences of the USSR V. V. Zakusov.) Trans- 
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article submitted August 17, 1984. 
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Fig. i. Contractile responses of depolarized (50 
mM KCI) spiral strips of abdominal aorta of non- 
inbred albino rats to addition of 2.5 mM CaCl 2 
to medium. Here and in Fig. 2, calibration: 
abscissa, time (2 min); ordinate, magnitude of 
contraction (80 rag); a) normotensive, b) hyper- 

tensive animals. 

Fig. 2. Contractile response of spiral strips of 
abdominal aorta to noradrenalin - NA (10 -7 M) 
and serotonin - S (10 -7 M). 

method on an instrument from "Ugo Basile" (Italy). The animals were decapitated, the abdominal aorta was 
removed, and spiral strips (2 • 20 ram) were cut from sections of it and placed in a constant-temperature 
chamber containing Krebs-Henseleit solution. The solution was constantly saturated with earbogen (95% 02 + 
5% CO2); the pH and temperature were kept at 7.4 ~ 0.05 and 37 =~ 0.5~ respectively�9 The strips of aorta were 
adapted to the working chamber when stretched by a load of i000 mg until the contractions became stabilized. 
The interval between additions of the test compounds to the medium was 20 rain. Isometric contractions were 
recorded on an "Isotonische Messeinrichtung" instrument (West Germany). The results were subjected to sta- 

ti sti cal analyst s by Student' s test. 

EXPERIMENTAL RESULTS 

Chronic administration of total fraction of brain cerebrosides to the experimental animals led to a stable 
rise of BP. For instance, whereas in rats of the control group BP was 109 �9 3.8 mm Hg, in animals receiving 

eerebrosides it reached 138 �9 3.0 mm Hg (P < 0.01). 

According to existing views [i0], increased vascular tone in various forms of arterial hypertension is based 
on processes such as changes in permeability of the plasma membranes of SMC to monovalent ions, intensifica- 
tion of Ca ++ inflow from the extracellular space, and disturbance of its binding with membranes of subeellular 
structures. Ultimately the accessibility of calcium for contractile proteins and the contractile activity of the 

vascular SMC are increased. 

Accordingly, to study the functional state of the slow potential-dependent calcium channels (SPDCC), which 
play an important role in the maintenance of basal tone of SMC of arteries [14], potassium depolarization of SIVIC 
membranes (50 mM KCI) was induced in calcium-free Krebs-Henseleit solution, and this was followed by the 
addition of 2.5 mM CaCl 2. The fact will be noted that the contractile effect of CaCI 2 on contractile function of the 
arterial strips form rats receiving cerebrosides was much stronger (by 49%; P < 0.05) than in the control ani- 
mals (Fig. la, b). This fact is evidence that activation of SPDCC in SMC of arteries of hypertensive rats, under 
conditions of potassium depolarization, takes place to a greater degree than in the control. The use of a hyper- 
potassium calcium-free Krebs-Henseleit solution containing manganese ions (i0 raM), which block the per- 
meability of calcium channels of plasma membranes and prevent release of intracelhlar Ca ++ [9], showed that 
the potassium contracture developing under these conditions in strips of aorta from hypertensive and normo- 
tensive animals was almost equal in intensity. These results show, on the one hand, that there are no significant 
differences in the size of the intracellular Ca ++ pool of SMC of arteries of control rats and rats receiving cere- 
brosides and, on the other hand, that the inflow of Ca ++ into SMC of arteries of hypertensive animals along elec- 
trogenic channels is increased. This hypothesis is supported by the fact that GSL cmn be incorporated into plas- 
ma membranes, where they modify activity of Na+,K+-ATPase [6], which, in the plasma membranes of SMC, 
regulates the Ca ++ level in the intracellular formation and, consequently, regulates processes of muscular con- 
traction in the vessel wall [15]. 
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To study the functional s ta te  of chemosens i t ive  ( receptor)  ca lc ium channels of a r t e r i a l  SMC the r e sp o n se  
of the aor t ic  s t r i p s  to addition of noradrena l in  (10 -~ M} and sero tonin  (10 -7 M) to ca lc ium-conta in ing K r e b s -  
Hense le i t  solution was studied. The expe r imen t s  showed that  the cont rac t i le  effect  of these  vasocons t r i c to r s  
on the a r t e r i a l  segment  of an imals  with s table  a r t e r i a l  hyper tens ion,  induced by l o n g - t e r m  adminis t ra t ion  of 
c e r e b r o s i d e s ,  was  much g r e a t e r  than in the control  (Fig. 2a, b). When noradrena l in  was used, i t  exceeded the 
control  values  by 44% (P < 0.001), but when serotonin  was used, the i nc rea se  was  29% (P < 0.05). Consider ing 
the r e su l t s  of our prev ious  invest igat ions  concerning the abil i ty of GSL to be inse r ted  with the ce r amide  p a r t  of 
i ts  molecule  into model and biological  m e m b r a n e s ,  and to induce conformat ional  changes in them [8], i t  can be 
tentat ively suggested that  the i nc r ea s e  in sens i t iv i ty  of SMC of the aor t ic  segments  of hyper tens ive  r a t s  to n o r -  
adrenal in  and serotonin was due to s t ruc tu ra l  and functional changes in the cor responding  r e c e p t o r  fo rmat ions  
or  the i r  mic roenv i ronmen t ,  extending a lso  to Na+,K+-ATPase ,  a r i s ing  a f t e r  admin is t ra t ion  of c e r eb ros id e s .  

The invest igat ion thus showed that  a r t e r i a l  SMC of r a t s  with s table  a r t e r i a l  hyper tension,  caused by long- 
t e r m  admin i s t r a t ion  of c e r e b r o s i d e s ,  a r e  c h a r a c t e r i z e d  by inc reased  inflow of ex t race l lu la r  Ca ++ along e l e c t r o -  
genic SPDCC and by hypersens i t iv i ty  to noradrena l in  and serotonin.  
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