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An impor tant  ro le  is nowadays ascr ibed  to noradrenal in  (NA) in the pathogenesis  of myocard ia l  infarct ion 
[8, 11]. Exper imen t s  on animals  have shown that injection of la rge  doses causes  nec ros i s  of the myocard ium 
[7]. In exper iments  in vi tro injury to the r a t  hea r t  has been produced by the use  of physiological  concentra t ions  
of NA [15]. Data have recent ly  been published to show that ca techolamines  a re  connected with prostaglandins 
(PG) in the hear t .  It has been shown that  NA act ivates  PG biosynthesis ,  and that PG regula te  synaptic neuro-  
t r ansmiss ion ,  secre t ion ,  and uptake of  ca techolamines  by the hear t  [1, 3-5]. 

To solve the problem of the ro l e  of PG in the p roces s  of injury to the hea r t  by NA, in the investigation 
desc r ibed  below the effect  of  indomethacin, an inhibitor of PG biosynthesis ,  o n t h e  sensi t ivi ty of the r a t  hea r t  
to NA-induced injury was studied. 

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

Male Wis ta r  ra t s  weighing 350-450 g were  used. A model of the isolated per fused  r a t  hea r t  was used 
for  the investigation.  The model  and the conditions of reproduct ion  of injury to the hea r t  by NA in vi t ro  were  
desc r ibed  fully previous ly  [14, 15]. All the animals were  divided into two groups .  The animals  of one group 
r ece ived  indomethacin in phosphate buffer  in a dose of 5 m g /k g  body weight, whereas  the anhnals  of the 
o ther  group rece ived  the same volume of  phosphate buffer .  The  hear t  was r emoved  1 h a f te r  injection of indo- 
methac in  o r  buffer  f rom the animal and connected to the perfus ion appara tus .  Af ter  the hear t  had worked for  
10 rain, a single injection of NA up to a final concentra t ion of 10-6M and (or) of indomethacin to a final con-  
centra t ion of 2.8 �9 10 -9 M was given into the perfusion fluid. When both these  drugs were  used, indomethacin 
was injected 2 rain before  NA. Per fus ion  continued for  47 rain a f te r  the t ime  of inject ion of NA. The degree  
of  noradrena l in  injury was judged f rom the outflow of c rea t ine  phosphokinase (CPK) f rom the hear t  into the 
rec i rcu la t ing  perfus ion fluid toward the  end of perfus ion.  Activi ty of the enzyme was a s s e s s e d  spec t rophoto-  
me t r i ca l l y  and expressed  in internat ional  units of activity per  unit volume [13]. 

To assess  PG biosynthesis  the hear t  was per fused  by Langendorf ' s  method without r ec i rcu la t ion  of the 
perfus ion fluid. Per fus ion  continued for  25 rain, and during the las t  5 rain the co rona ry  perfusion fluid was 
col lec ted  for  analysis  of the PG concentra t ion.  Indomethacin was injected into the perfusion fluid 10 rain a f te r  
the beginning of perfus ion.  Since PG do not accumulate  in the t i s sues  in the course  of the i r  synthesis ,  the i r  
outflow from the hear t  re f lec t s  the activity of t he i r  de novo biosynthesis .  Af ter  ext ract ion with e thy lace ta te  
and column chromatography on si l icic acid, the content of PG-E (PG-E 1 +PG-E 2) was assayed by a r ad io im-  
munologic method,  using kits f rom Clinical  Assay  Inc.,  U.S.A. [6]. The quantity of  PG-E synthesized in the 
cou r se  of 5 rain was expres sed  in nanograms per  g ram wet weight of hea r t  t i s sue .  

The minute volume of the left  vent r ic le  OVIVLV) and the velocity of the co rona ry  flow (VCF) were  mea -  
su red  by collect ing the perfusion fluid in a measur ing  cyl inder  and expressed  in m l /m in .  The resu l t s  were  
subjected to s ta t i s t ica l  analysis by Student 's  t - t e s t .  
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TABLE 1. Ef fec t  of Indomethacin on MVLV, VCF, and Outflow of C P K  f r o m  Iso la ted  P e r [ u s e d  
H e a r t  during Injury by NA (M =~ m) 

Group of hearts 

MVLV, rnl/min 

Control 34__+ 1 
Indomethacin in vitro 38-+1 
Indomethacin in v[vo 37-+2 
NA 37 -+ I 
Indomethacin in vi t ro+HA 38-+2 
Indomethacin in vivo-~HA 37_+1 

Legend.  
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Fig. i. Effect of indomethacin 
on outflow of PG-E from iso- 
lated rat hearts, a) Control 
group of hearts; b) injection of 
indomethacin in vitro; c) in- 
jection of indomethacin in vivo. 
*P < 0.01 compared with con- 
trol. Control and experimental 
groups each consisted of 9 
hearts. Ordinate, PG-E con- 
centration (in ng/g tissue/5 
min). 

EXPERIMENTAL RESULTS 

The results in Table 1 show that injection of indomcthacin, both in vivo and in vitro, caused no change in 
MVLV or VCF of the isolated perfused heart and did not affect the outflow of CPK from it. This indicates that 
indomethacin has no toxic action on the hea r t  in the concent ra t ions  used.  

Inject ion of NA caused  a d e c r e a s e  in MVLV and a cons ide rab le  i n c r e a s e  in the outflow of CPK into the 
per fus ion  fluid. NA, if given a f te r  p rev ious  injection of indomethacin in vi t ro ,  did not change these  p a r a m e t e r s .  
If NA was injected a f t e r  indomethacin in vivo, this led to a fu r the r  d e c r e a s e  in MVLV (P < 0.0!) and fu r the r  
outflow of CPK (P < 0.005) c o m p a r e d  with the expe r imen t  in which no indomethacin was given. The  outflow of 
CPK f rom the hear t  is an indicator  of the degree  of injury to the hear t  both in expe r imen t s  in vivo and in the  
model  of NA-induced injury to the r a t  hea r t  in vi t ro [9, 15]. Hence it can be concluded that  injection of indo- 
me thac in  into the r a t  i nc reased  the sensi t iv i ty  of its hea r t  to noradrena l in  injury.  

The  m e c h a n i s m  of act ion of indomethacin  is by inhibiting PG biosynthes is ;  it was t h e r e f o r e  n e c e s s a r y  
to study the effect  of  indomethacin in the doses  used,  on PG biosynthes is .  

The r e s u l t s  of invest igat ion of PG biosynthes is  in the r a t  hea r t  showed that  injection of indomethacin 
both in vivo and in v i t ro  caused  a d e c r e a s e  in the basa l  outflow of P G - E  f r o m  the hea r t  (Fig. 1). It  should be 
pointed out that  of the broad  s pec t rum  of PG synthes ized  in the hear t ,  only P G - E  were  invest igated.  This  was 
suff icient  to answer  the question of whether  the  whole PG spect r t tm w a s  inhibited, on the bas i s  of the wel l -  
known fact  that  indomethaein inhibits the key enzyme of the mul t i enzyme  complex  pros tag landin  sya the tase ,  
name ly  cyclooxygenase ,  at the s tage of fo rma t ion  of cyc l ic  endoperoxides ,  which a r e  t he  s u b s t r a t e  fo r  the  
whole s p e c t r u m  of P G  [2]. The fac t  that  indomethacin does not change VCF m a y  also indicate that  PG under  
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normal conditions are not involved in the regulation of coronary vascular tone. Other investigators have 
reached the same conclusion [10, 12]. However, it is possible that conditions in vitro are not sufficiently ade- 
quate for the study of the effect of PG on coronary vascular tone. 

The results of this investigation showed that only if indomethacin is injected in vivo is an intensification 
of noradrenalin-induced injury observed, although PG biosynthesis is inhibited by administration of indomethacin 
both in vivo and in vitro. Inhibition of PG biosynthesis evidently affects certain processes of regulation of 
cardiac metabolism at the whole body level. Indications have recently appeared that PG regulate synaptic 
neurotransmission and may affect processes of secretion and uptake of catecholarnines by the heart [1, 3, 4]. 
Disturbance of one of these processes probably leads in this case to an increase in the sensitivity of the heart 
to noradrenalin injury in vitro. 

L I T E R A T U R E  C I T E D  

1. R.G.  Boroyan, Zh. Eksp. Kiln. Med., No. 6, 10 (1976). 
2. R . J .  Flower, Pharmacol. Rev., 26, 33 (1974). 
3. P. Hedqvist, Acta Physiol. Seand., 34__~5, 1 (1970). 
4. M. Junstad and A. Wenumahn, Acta Physiol. Scand., 87, 573 (1973). 
5. K.U.  Malik, P. Ryan, and J. C. McGift, Circ. Res., 49, 145 (1976). 
6. J. Salmon and S. M. M. Karim, in: Advances in Prostaglandin Research. Prostaglandins: Chemical and 

Biochemical Aspects, Baltimore (1976), p. 26. 
7. P . D .  Vliet, H. B. Burdull, and J. L. Titus, N. Engl. J. Med., 274, 1102 (1966). 
8. L. Shahab, A. Wollenberger, M. Hoase, et al., Acta Biol. Med., Get., ~ 135 (1969). 
9. W.E .  Shell, J .  Lavelle, J. W. Covell, et al., J.  Clin. Invest., 5_~2, 2579 (1973). 

10. H. Stam and W. C. Hulsmann, Basic Res. Cardiol., ~ 365 (1977). 
11. J. Staszewska-Barczak and L. C eremuzynski, Clin. Set., 3_~4, 531 (1968). 
12. F . A .  Sunahara and Jo Talesnik, Br. J .  Pharmacol.,  65, 71 (1979). 
13. G. Szasz, W. Gruber, and E. Berut, Clin. Chem., 22, 650 (1976). 
14. A . P .  WaldenstrSm and A. C. Hjalmarson, Recent Adv. Stud. Card., Struct. Metab., 1~0, 307 (1975). 
15. A . P .  Waldens~'~m, A. C. Hjalmarson and L. Thornell, Am. Heart J., 9_~5, 43 (1978). 

EFFECT OF LITHIUM PREPARATIONS ON CARDIAC 

ARRHYTHMIAS DUE TO STROPHANTHIN* 

Eo V. Lukoshkova, E. G. Kryzhanovskaya, UDC 616.12-008.318-092.9-085.31:546. 
and  M. N. K a r p o v a  34]-036.8 

KEY WORDS: strophanthin; ventricular arrhythmias; sympathetic activity; lithium preparations. 

The efficacy of lithium preparations in psychiatric practice is linked with the ability of lithium to inhibit 
activity of the central adrenergic apparatus [2, 3, 6, 13, 14]. Autonomic imbalance, in the genesis of which 
an important role is played by activation of the sympathetic nervous system, can lead as we know to distur- 
bances of cardiac rhythm [5]. One example of disturbances of this sort is the arrhythmias induced by adminis- 
tration of large doses of cardiac glycosides. According to observations made by various workers, the genesis 

*The base for this research was the Laboratory of General Pathology of the Nervous System (Director Corre-  
sponding Member of the Academy of Medical Sciences of the USSR Professor  G. N. Kryzhanovskii), Institute of 
General Pathology and Pathological Physiology, Academy of Medical Sciences of the USSR. 
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