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Previously we demonstrated a decreased lung in- 
activation of norep inephr ine  (LIN) at a certain 
stage of the posthemorrhagic  react ion in narco- 
tized rats [3]. We also found that  infusion of 
angiotensin II reduces LIN in a dose-dependent  
manner  [2]. Hemorrhage is known to be accom- 
panied by a substantial  activation of the renin-  
angiotensin  system [7], which,  in turn, initiates 
ca t echo lamme release f rom the adrenal  glands 
[5]. On this basis, we hypo thes ized  that  the 
decreased LIN may be mediated through angio- 
tensin II. To verify this assumpt ion  an investi- 
gation was under taken in which LIN was moni-  
tored during hemorrhage against the background 
of captopril,  an inhibitor of angiotensin-convert-  
ing enzyme.  

MATERIALS AND METHODS 

The experiments were carried out on rats weigh- 
ing 200-300 g, maintained under  standard condi- 
tions. The animals were narcotized with nembutal 
(40 m g / k g ,  i .p.),  the  left ca ro t id  artery was 
cannulated, and the right ventricle was catetherized 
through the right jugular vein. Heparin (500 IU/  
mg) was injected intravenously into all animals 
prior to the study. Arterial pressure (AP) in the 
carotid artery and the right ventricle was monitored 
with tensometric transducers over the entire experi- 

L a b o r a t o r y  of H o r m o n a l  R e s e a r c h ,  K i r g h i z  R e s e a r c h  
Ins t i tu te  of P rophy lax i s  and Medica l  Ecology,  Bishkek.  
( P r e s e n t e d  by Yu. A. Pankov,  M e m b e r  of the Russ ian  
Academy  of Medical  Sciences)  

mental period. The first blood sampling for cat- 
echolamme determination, which also served as a 
hemorrhage stimulus, was performed 10 m m  after 
intravenous injection of either 1 mg/kg captopril  
(experimental group, n=10) or the same volume of 
physiological saline (control group, n=9). Blood 
was drawn simultaneously from the rigaht ventricle 
and the carotid artery so that blood loss in each 
case was 1.5% of the body weight. Twenty-five 
minutes later, other samples of both arterial and 
mixed venous blood (1 ml each) were drawn. Ad- 
ditionally, a rheogram for determinat ion of the 
stroke volume (SV) as described previously [4] and 
electrocardiogram for determination of the heart  
rate (HR) were recorded at the following stages: 
before injections of the drugs, before hemorrhage 
stimulus, 2 and 15 m m  after hemorrhage; before 
the second blood sampling. The data were used for 
calculation of the minute heart volume (MHV). 
The content of catecholamines in the blood samp- 
les was assessed by HPLC using an electrochemi- 
cal detector [1]. LIN was calculated according to 
the formula: LIN=[(NEv-NEa)/NE v] x 100%. The 
data were processed using the method of variational 
statistics. 

RESULTS 

The obtained results are presented in Fig. 1. In-  
jection of captopril resulted in an AP drop in all 
rats, the maximum drop being observed 2-5 m m  
postinjection. No marked alterations of blood pres- 
sure in the right ventricle or HR were noted. In- 
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Pig. 1. Dynamics of studied parameters during hemorrhage in 
control (solid lines, open bars), and captopril -- treated rats 
(broken lines, shaded bars), a) Abscissa: 1) before injection 
(physiological saline or captopril); 2) before first blood 
sampling; 3, 4) 2 and 15 rain posthemorrhage; 5) before second 
blood sampling, b) Abscissa: /] first blood sampling; I/) second 
blood sampling; ordinate: concentrations of norepinephrine (HE) 
and epinephrine (E} in arterial blood. *: p<0.05, intragroup 
comparison; +: p<0.05, intergroup comparison. 

jection of physiological saline to control rats pro- 
duced no reliable changes of AP. The coinciding 
LIN values in the control and captopril-treated rats 
suggest the absence of a tonic influence of angio- 
tensin II on LIN. Hemorrhage caused considerable 
changes in hemodynamics  in both groups, the 
drop of AP and pressure in the right ventricle, SV, 
and MHV being more pronounced in the experi- 

mental group, especially AP after 2 min  and SV 
after 2 and 15 rain of hemorrhage (p<0.05). Un- 
like AP, which started to recover as soon as the 
first few minutes,  HR and MHV decreased pro- 
gressively till 15 min posthemorrhage. 

At the 25th min posthemorrhage AP stabi- 
lized, al though it did not reach the initial level. 
MHV before the second blood sampling also re- 
mained lower than the initial MHV, no differences 
in MHV between the control  and experimental 
groups being observed. LIN calculated after the 
second blood sampling was somewhat lower then 
the initial value in the control, while it surpassed 
this value 1.5 times in the experimental  group 
(p<0.05). 

Previously [3] we discovered two stages of LIN 
dynamics in the acute phase of the posthemor- 
rhagic reaction (up to MHV restoration): 1) an 
increase with a maximum at the 2nd min; 2) a 
decrease, starting from the 10th rain of hemor- 
rhage. The initial LIN enhancement  is evidently 
related to the MHV decrease and results from a 
more prolonged contact between the blood and the 
lung endothelium, whereas the subsequent inhibi- 
tion of LIN is MHV-independent and thus caused 
by a different mechanism. In the present study the 
second blood sampling was performed during the 
drop of LIN. As expected, LIN in the control 
animals at this stage was lower than in the first 
sampling, whereas in the experimental group it was 
increased at the 25th min pos themorrhage and 
corresponded to that observed in intact animals 
during the first few minutes posthemorrhage. 

Thus, the inhibition of the renin-angiotensin 
system with captopril prevented the decrease of 
LIN, thus suggesting its angio tens in-dependent  
mechanism. Taking into account  the presence of 
angiotensin II receptors in endothelial cells of the 
lung vessels [9] and the angiotensin II-mediated 
inhibition of norepinephrine neuronal  uptake [8], 
which is similar to its lung uptake [6], it may be 
surmised that the angiotensin-dependent modulation 
of LIN is due to the direct action of angiotensin 
II on the lung endotheliocytes. 

The data imply one more level of the angio- 
tensin II activating effect on the sympathetic-adre- 
nal system - a metabolic effect: the inhibition of 
LIN by angiotensin II, which in turn increases the 
concentration of norepinephrine in the blood. It is 
significant that  this mechanism manifests itself 
during the substantial activation of the sympathetic- 
gdrenal system which takes place in hemorrhage, 
when the blood norepinephrine concentrat ion is 
high enough for its metabolic and vascular effects 
[10], i.e., its hormonal  activity, to kick in. 



Bulletin of Experimental Biology and Medicine, Vol. 116, N- o 10, October, 1993 1207 

REFERENCES 
1. A. A. Bonetskii and V. I. Fedorov, Lab. Delo, No 4, 21- 

25 (1989). 
2. A. A. Bonetskii and V. I. Fedorov, Fiziol. Zh. SSSR, 76, 

No 4, 486-491 (1990). 
3. A. A. Bonetskii and V. I. Fedorov, Pat. Fiziot., No. 3, 

10-12 (1992). 
4. V. V. Karpitskii, S. V. Slovesnov, and R. A. Rerikh, Ibid., 

N o . 1, 74-77 (1986). 
5. G. Feuerstein, P. Boonyaviroj, and Y. Gutman, Eur. Z 

Pharmacol., 44, 131-142 (1977). 
6. A. F. Junod, Amer. Rev. Resp. Dis., 115, N_~ 6, 51-57 (1977). 
7. N. Katon, D. D. Sheriff, C. Siu, and K. S~awa, Amer. 

J. Physiol., 256, No 1, Pt. 2, H291-H296 (1989). 
8. D. Palaic and P. A. KhairaUah, J J)harm. PharmacoL, 19, 

396-397 (1967). 
9. J. M. Patel, F. R. Yarid, E. R. Block, and M. K. 

Raizada, Amer. J. Physiol., 256, No 5, Pt. 1, C987-C993 
(1989). 

10. A. B. Silverberg, S. D. Shan, M. W. Haymond, and P. 
E. Oryer, Ibid., 234, No 3, E252-E256 (1978). 

Effects of Glutapyrone, a New Amino Acid-Containing 
1,4-Dihydropyridine, on Focal Penicillin-Induced Epileptic 
Activity and on Bicuculline- or Thiosemicarbazide-Induced 
Convulsions 
M. N. Karpova, O. K. Germane, O. Yu. Pankov, 
V. E. Khsha, and G. Ya. Dubur 

UDC 615.853-02:615.213]-07 

Translated from Byulleten'Eksperimental'noi Biologii i Meditsiny, Vol. 116, N_o 10, pp. 357-360, October, 1993 
Original article submitted June 23, 1993 

Key Words: J,4-dihydropyridine; glutapyrone; epileptic activity; penicillin; 
corazole; bicuculline; thiosemicarbazide 

Antiepileptic effects of 1,4-dihydropyridines (DHP) 
have been demonstrated on various animal models 
of epileptic activity (EpA) and in humans [1] but, 
being calcium antagonists, these compounds also 
affect the hemodynamics,  which limits their use- 
fulness. Although ghitapyrone - a compound syn- 
thesized at the Latvian Institute of Organic Syn- 
thesis -conta ins  a DHP ring, the sodium salt of 
Nutamic acid attached at position 4 to its molecule 
makes it a new type of compound (both quantita- 
tively and qualitatively), referred to as an amino 
acid-containing DHP. Compounds of this type are 
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readily soluble in water,  have a low toxici ty  
(LDs0>8000 mg/kg intraperitoneally and orally), do 
not lower arterial pressure [7], and have been 
shown to exhibit peptide-like regulatory mecha-  
nisms of action [8,11]. In addition, glutapyrone 
has been found to have antiarrhythmic and anti- 
ischemic [5,7] as well as antioxidant properties [3]. 

In this work, we studied glutapyrone for its 
effects on focal penicillin-induced EpA in the ce- 
rebral cortex of rats and on the convulsions in- 
duced in mice by bicucullme or thiosemicarbaz/de. 

MATERIALS AND METHODS 

For the study, 211 male Wistar rats weighing 210- 
260 g and 190 male Icr:Icl mice weighing 19-23 
g were used. All animals were maintained in the 
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