
crea t ine  phosphate (CP), and inorganic phosphate,  and prevented changes in the e l e c t r o c a r d i o g r a m  of the myo-  
card ium in this pathological  s tate  [8]. Propylnorant iphein  also had a s i m i l a r  prophylact ic  effect .  As Table 1 
shows, propylnorant iphein prevented the increase  in SDH act ivi ty and the d e c r e a s e  in CO act ivi ty  in the hear t ,  
observed  immedia te ly  af ter  e l ec t r i ca l  s t imulat ion of the aor t ic  arch,  to the same  degree  as e thimizole .  

In neurogenic injury to the myocard ium significant changes thus a r i se  in var ious  components  of the 
r e s p i r a t o r y  chain, leading to a d is turbance of the fo rmat ion  of h igh-energy  compounds.  It was shown p r e -  
viously that during t rophic  d is turbances  of neurogenic c h a r a c t e r  in hea r t  musc le  t i ssue,  at di f ferent  t imes  of 
observa t ion  (3, 24, and 48 h) uncoupling of oxidative phosphorylat ion and a dec r ea se  in the concentra t ions  of 
A T P  and CP a re  obse rved  [3, 5]. The re  is no doubt that the changes descr ibed  a re  a molecular  mechan i sm of 
d is turbance of myoca rd i a l  function of the u tmost  impor tance  during neurogenic injury to the organ.  

Adminis t ra t ion  of e thimizole  and p ropy lno ran t i phe in -  p repara t ions  s t imulat ing energy me tabo l i sm of the 
CNS - has a benef ic ia l  effect  on neurogenic injury to the myoca rd ium accompanied by energy deficiency.  
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EFFECT OF ISOPROTERENOL ON ADENYLATE CYCLASE 

ACTIVITY IN ADIPOCYTES OF SPONTANEOUSLY 

HYPERTENSIVE RATS 

M. B. Reznikova and Yu. V. Postnov UDC 616.12-008.331.1-055.5/  
.7:616-018.26-008.931 -02:615.217.22 

KEY WORDS: hypertension;  adrenalec tomy;  fat  cells;  i sopro terenol .  

It was shown previous ly  that the ce l lu lar  r e sponse  to the action of hormones  (insulin, adrenal in,  ACTH) 
in the adipose t i ssue of spontaneously hyper tens ive  r a t s  (SHR) dif fers  f rom the r e sponse  of the same cel ls  in 
normotens ive  an imals  [3]; this d i f ference in the case  of adrenal in  and insulin, however ,  appeared  only af ter  
adrena lec tomy.  The change in ~sensi t ivi ty" of fat  ce l ls  of hyper tens ive  an imals  to the act ion of the a b o v e - m e n -  
tioned hormones  is evidently connected with a change in the content of cyclic  nucleotides,  which is control led 
mainly  by adenylate  cyc lase  (AC), the enzyme control l ing synthes is  of cyclic  AMP, and by phosphodies te rase ,  
which controls  the r a t e  of breakdown of cyclic AMP and cyclic  GMP. 
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sented by Academic ian  of the Academy of Medical  Sciences of the USSR E. I. Chazov.) T rans la t ed  f rom Byul-  
leten'  ~kspe r imen ta l ' no i  Biologii i Medits iny,  Vol. 90, No. 8, pp. 182-184, August, 1980, Or ig inal  a r t i c l e  sub-  
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Fig. 1. Effect of i soproterenol  on AC activity 
in ghosts of fat cells.  Abscissa .  isoproterenol  
concentrat ion (in M); ordinate: AC activity (in 
picomoles cyclic AMP/rag protein/rain). 1) Con- 
trol,  2) SHR, 3) basal  activity, 4) NaF-s t imu-  
lated activity. 

To determine whether differences exist in the regulation of the cyclic nueleotide level in cells of hyper-  
tensive and normotensive animals with respec t  to the AC system, the investigation was undertaken to study the 
activity of this enzyme in ghosts of fat ceils of intact and adrenalectomized SHR, compared with the eo r r e -  
spohding normotensive control .  

EXPERIMENTAL METHOD 

Inbred male SHR (Kyoto-Wistar) age 12 weeks and weighing 180-200g, with a blood pressure  of 190-195 
mm Hg were used. Inbred Wistar  male ra ts  of the same age, kept under identical conditions from the time of 
weaning (blood pressure  80-100 mm Hg) served as the control.  Half of the experimental  animals underwent 
bi la teral  adrenalectomy 1 week before the investigation, and these animals received 1% NaC1 solution instead 
of water  to drink. 

Fat  cells were obtained by Rodbell ' s  method [12] f rom the epididymal adipose tissue of the ra ts  by 
t rea tment  with collagenase (3 mgJml, 432 units, f rom "Worthington," USA) in K r e b s - R i n g e r  solution, pH 7.4 
[5], with the addition of 2% albumin (fraction V, f rom Miles Labora tor ies ,  USA). Ghosts of fat cells were 
obtained by the method in [13]. Usually the preparat ion contained 3.5-4 mg protein/ml and was used at once 
for a period of 1 h. The protein content was determined by Lowry ' s  method [10], using bovine albumin as the 
standard.  

AC activity was determined by the method descr ibed in [4]. The incubation sample (50/~1, 37~ con- 
tained 50 mM Tris-HC1 buffer,  pH 7.4, 5 mM MgC12, 1 mM cyclic AMP, 20 mM creat ine phosphate; 60 units/ml 
creat ine kinase, and 0.5 mM ATPM4C (500,000-1,000,000 cpm, from tRadiochemical  Centre," Amersham,  
England). I soproterenol  was added in a concentrat ion of between 10 -7 and 5 x 10 -s M, and NaF in a concent ra -  
tion of 10 raM. Cyclic AMP formation was l inear for 20 rain and proport ional  to the protein concentrat ion up 
to 50 #g per sample.  

EXPERIMENTAL R E S U L T S  

In all var iants  of the experiment,  both basal  and NaF-s t imulated AC activity of the fat cells was equal, 
namely 50 ~: 3.5 and 488 ~: 8 pieomoles cyclic AMP/rag protein/rain. However, a study of the activity of isopro-  
terenol-s t imula ted  AC revealed differences between the normotensive and hypertensive animals.  F i r s t ,  given 
the same maximal  velocity of cyclic AMP format ion in the experiment  and control, the isoproterenol  concen- 
t ra t ion required to achieve half the maximal  effect was three t imes higher in SHR than in the corresponding 
experiment  with normotensive animals (Fig. 1; Table 1). Second, af ter  adrenalectomy on normotensive ra t s  
the maximal  velocity (Vmax) of the react ion of cyelic AMP synthesis in the fat cells was reduced by 27~ and 
its value in fat cells of SHR was identical with that of Vma x in intact animals (Table 1). These observat ions 
suggest that the number of combining sites for cateeholamines on the membrane  of the fat cells was the same 
in both SHR and the eontrol ra ts ,  but that affinity for them was considerably grea te r  in normotensive animals.  
After  adrenalectorny the number of f i -adrenoreceptors  decreased  in the control  but was unchanged in the ani- 
mals with hypertension. 
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TABLE 1. Kinetic P a r a m e t e r s  of I sopro tere-  
nol-Stimulated AC in Ghosts of Rat Adipo- 
cytes (M • m) 

- -  Ka" 10=~M 
(for isopro- Variant of experiment Vmax terenol) 

1. Intact control rats 

2.Control ra~s after adrenal, 
ectomy 

3. Spontaneously hyperten- 
sive rats 

4, Spontaneously hyperten- 
sive rats after adrenal- 
ectomy 

P1-3 
P3-~ 

410__+30 (n=30) 

300~30 (n--lO) 

370• (n=ll) 

460• (n=ll) 

<0,03 
<0,5 
<0,5 

1 , 8 ~ 0 , 2  

I,  5 •  

5,7• 

4,4~0.4 

<0,5 
<0,00! 
<0,5 

Legend. ATP concentration 0.5 raM. Vma x 
given in picomoles cyclic AMP/rag protein/rain. 
Ka) Activation constant. 

Data on AC activity in the different t issues of hypertensive animals are contradictory [7, 9, 14]. AC 
activity in the p lasmalemma of the fat cells  has not been investigated f rom this standpoint, although adipose 
t issue is one of the best objects in which to study the mechanisms of interaction of hormones with the cell 
membrane and regulation of the cyclic nucleotide level in the cell  in this pathology. The decrease  in affinity 
of AC for  isoproterenol  discovered in SHR and the decrease  in AC activity in the fat cells of normotens ivera t s  
af ter  adrenalectomy were evidently due to a change in the intracel lular  distribution of Ca ++, which has been 
demonstrated in fat cells both of SKR [2] and of adrenalectomized normotensive ra ts  [11. The Ca ++ concentra-  
tion is known to be the main factor  which determined equilibrium between active and inactive forms of AC. 
Meanwhile, the reduction in the activity of hormone-s t imula ted  AC in the adipocytes after  adrenaleetomy was 
perhaps due to the action of adenosine, the metabol ism of which is disturbed after  adrenalectomy [8]. Adeno- 
sine can regulate the t ransmiss ion  of the signal f rom hormone to cell, ei ther  by direct ly affecting AC activity 
in the membrane  [15] or  by acting as antagonist of prostaglandins and thus participating in the redis tr ibut ion 
of intracel lular  Ca ++ [61. The absence of change in AC activity in the fat cells after adrenalectomy is difficult 
to explain, for the mul t i receptor  AC sys tem of fat cells is charac ter ized  by a complex process  of regulation at 
the level of both regulatory and catalytic units. All that can be said is that steroid hormones may be involved 
in these p rocesses  through their  action on the system for synthesis either of the regulatory unit of AC or of 
membrane  proteins, including proteins forming permeabil i ty channels for monovalent and bivalent ions [11]. 
Preserva t ion  of the magnitude of the lipolytic response of the adipose t issue in SHR after  adrenalectomy,  
demonstrated previously,  is thus connected with absence of a decrease  in AC activity, such as is normally 
observed after adrenalectomy.  This is probably not the only mechanism, for  according to observat ions made 
in the wr i t e r s '  laboratory,  preserva t ion  of the level of lipolysis in fat cells of SHR after adrenalectomy is also 
connected with a decrease  in activity of membrane-bound cyclic AMP phosphodiesterase,  the Michaelis con- 
stant of which has a low value. 
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