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The  c o r o n a r y  b lood flow in a n e s t h e t i z e d  and u n a n e s t h e t i z e d  dogs  was  m e a s u r e d  by m e a n s  of an 
u l t r a s o n i c  D o p p l e r  r a d i o t e l e m e t r i c  a p p a r a t u s .  The  u l t r a s o n i c  t r a n s d u c e r  was  p l a c e d  on the 
u p p e r  t h i rd  of the d e s c e n d i n g  b r a n c h  of the l e f t  c o r o n a r y  a r t e r y .  N ona c h l a z ine  was  shown to 
i n c r e a s e  the c o r o n a r y  blood flow c o n s i d e r a b l y  in both a n e s t h e t i z e d  and u n a n e s t h e t i z e d  dogs .  
H o w e v e r ,  the ac t ion  of the s u b s t a n c e  l a s t e d  only  2 - 3  rain and depended  on c h a n g e s  in  c a r d i a c  
ac t i v i t y .  O x y f e d r i n e  i n c r e a s e d  the c o r o n a r y  blood flow by a l e s s e r  d e g r e e  than n o n a c h l a z i n e  
but  fo r  a l o n g e r  t i m e  (mean  20 min).  C o n s i d e r i n g  the high e f f e c t i v e n e s s  of the two s u b s t a n c e s  
in c l i n i c a l  p r a c t i c e  the a u t h o r s  conc lude  tha t  the i n c r e a s e  in the c o r o n a r y  b lood flow i s  not  the 
ma in  c o u r s e  of ac t ion  when a t t e m p t i n g  to ob ta in  an a n t i a n g i n a l  e f f ec t  in p a t i e n t s  wi th  i s c h e m i c  
h e a r t  d i s e a s e .  
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In e x p e r i m e n t s  on a n e s t h e t i z e d  c a t s  in which  the outf low of b lood f r o m  the c o r o n a r y  s i n u s  was  r e c o r d e d  
it was shown that nonachlazine and oxyfedrine increase the volume velocity of the coronary blood flow [2]. 

Since different species of animals may differ in their reactivity to the same pharmacological agents, it is in- 

teresting to study the effect of these drugs on the coronary blood flow in dogs. 

Since the coronary blood flow can be recorded by the ultrasonic method in tmanesthetized animals, one 

object of the investigation was to study the effect of nonachlazine and oxyfedrine on the coronary blood flow in 

dogs under free behavior conditions. 

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

The c o r o n a r y  blood flow was  m e a s u r e d  by m e a n s  of a D o p p l e r  r a d i o t e l e m e t r i c  a p p a r a t u s  [4,  6] .  U l t r a -  
son ic  t r a n s d u c e r s  of the c o r o n a r y  blood flow w e r e  made  in the  f o r m  of a r e m o v a b l e  ba nda ge  of s m a l l  s i z e  and 
not e x c e e d i n g  1 .5-2  g in weight .  By m e a n s  of a thin e l a s t i c  guide  0.7 m m  in d i a m e t e r  the t r a n s d u c e r  could be 
p l aced  in any p o s i t i o n  on the s u r f a c e  of the h e a r t  wi thout  d e f o r m i n g  the blood v e s s e l .  The  u l t r a s o n i c  i n s t r u -  
men t  m e a s u r e s  the l i n e a r  and v o l u m e  v e l o c i t i e s  of the blood flow and e m i t s  two s i g n a l s :  the  p h a s i c  b lood flow 
and i t s  mean  va lue  with a t i m e  c o n s t a n t  of i n t e g r a t i o n  of 2.5 sec .  T h e s e  s i g n a l s  w e r e  l ed  to a r e c o r d e r  and 
a l so  to a m o n i t o r  fo r  v i sua l  o b s e r v a t i o n .  A M i n g o g r a p h - 8 1  a p p a r a t u s  was  used  as  the r e c o r d e r .  The  v e l o c i t y  
of the blood flow was  r e c o r d e d  on m a g n e t i c  t ape  th roughou t  the e x p e r i m e n t .  The u l t r a s o n i c  t r a n s d u c e r s  w e r e  
c a l i b r a t e d  on a h y d r a u l i c  t e s t  bench  and in e x p e r i m e n t s  on a n i m a l s .  On the t e s t  bench  the o p e r a t i o n  of the 
t r a n s d u c e r s  was  s tud ied  in p u l s a t i n g  f lows by m e a n s  of a P i t o t ' s  tube [5 ] .  In the e x p e r i m e n t s  on dogs the 
t r a n s d u c e r s  of  the  t e l e m e t r i c  a p p a r a t u s  w e r e  i m p l a n t e d  on the c a r o t i d  a r t e r y ,  the d e s c e n d i n g  p a r t  of the a r c h  
of the a o r t a ,  and the a b d o m i n a l  a o r t a .  To c o m p a r e  the r e s u l t s  of the m e a s u r e m e n t s ,  t r a n s d u c e r s  of a p u l s e d  
u l t r a s o n i c  f l o w m e t e r  w e r e  p l aced  a l o n g s i d e  on the v e s s e l  [ 1, 3]. P a r t i c u l a r  a t t e n t i o n  was  pa id  to a c c u r a c y  of 
m e a s u r e m e n t  of the p h a s i c  blood flow (Fig .  1). 
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Fig. 1. Measurement  of blood flow in dog by the ul trasonic method. 
Above: phasic blood flow in ascending arch of aorta; below: phasic 
blood flow in descending branch of left coronary  ar tery .  Curve of c o r -  
onary blood flow charac te r ized  by a sharp r i se  of flow at beginning of 
diastole and considerable  fall during systole.  

Acute experiments  were car r ied  out on mongrel  dogs weighing 13-20 kg anesthetized with urethane 
(600 mg/kg) and chloralose (40 mg/kg).  Under art if icial  ventilation the thorax was opened in the fourth left 
in tercosta l  space and the per icard ium was divided. The ul trasonic t ransducer  was placed on the upper third 
of the descending branch of the left co ronary  ar tery .  The p res su re  in the aorta,  the ECG in standard lead II, 
and the hear t  ra te  also were recorded.  The volume velocity of the coronary  blood flow also was recorded in 
the dog while behaving freely.  For  this purpose the ul t rasonic  t ransducer  was implanted on the descending 
branch of the left co ronary  a r t e ry  of the animal under pentobarbital anesthesia  (40 mg/kg).  A polyethylene 
catheter  was introduced into the jugular vein for injection of the substances.  The blood flow was recorded 
radio te lemetr ica l ly  on the 7th day after  the operation. The substances were injected intravenously:  nonachla- 
zine in doses of 1, 3, 5, and 6 mg /kg  and oxyfedrine in doses of 0.3, 0.5, and 1 mg/kg.  

EXPERIMENTAL RESULTS AND DISCUSSION 

In doses of 1 and 3 mg/kg nonachlazine had no significant effect on the volume velocity of the coronary 
blood flow in anesthetized dogs. In a dose of 5-6 mg/kg it increased the coronary blood flow (in nine experi- 
ments by an average of 63 • 5.8%). This effect was observed during injection of the drug and it continued for 
only 2-3 rain. Meanwhile the aortic pressure fell very slightly (on average by 6 �9 0.7%) with no significant 
change in the heart rate. Later the aortic pressure increased by 15-20 mm Hg compared with initially, the 
bradycardia increased, but the coronary blood flow decreased (on average by 22.5 :e 2.8%). For 25-30 min the 
aortic pressure, pulse rate, and coronary blood flow gradually returned to their initial levels (Fig. 2A). 

To ascertain the cause of the bradycardia and the decrease in the coronary blood flow a special series 
of experiments was carried out {on five animals) with bilateral division of the vagus nerve trunks. Under these 
conditions nonachlazine, while increas ing  the aort ic  p res su re ,  did not slow the heart  ra te  and did not induce a 
phase of decrease  in the volume velocity of the coronary  blood flow. After a brief  increase  (3 min) the co ro -  
nary  blood flow returned to its initial level or  only a little above it (Fig. 2B). In anesthetized dogs nonachla- 
zine thus causes  only a t ransient  increase  in the coronary  blood flow. Similar  resul ts  were obtained in three 
experiments  on an unanesthetized dog under f ree behavior conditions (Fig. 2C). 

Oxyfedrine, in doses of 0.3 and 0.5 mg/kg,  led to an increase  in the volume velocity of the corondary 
blood flow (on average by 61.2 ~ 3.8%) in the anesthetized dogs (six experiments).  This effect was accompanied 
by a very  small  decrease  in the aort ic  p ressu re  (on average by 7.2 • 1.8%) {Fig. 3A). With an increase  in the 
dose of the drug to 1 m g / k g  the hypotension was more  marked (on average by 23 • 3.2%) and the increase  in 
the volume velocity of the co ronary  blood flow amounted to 36 • 4.1%. In a dose of 0.5 mg/kg,  besides inc reas -  
ing the coronary  blood flow oxyfedrine also caused a marked increase  in the hear t  ra te  (on average by 
14 + 2.8%}. This effect of the drug was evidently due to stimulation of the fl adrenoreceptors  of the myoca rd -  
ium, for it was completely abolished after  p re l iminary  injection of practolol ,  a selective fl blocker (Fig. 3B). 
Unlike nonachlazine, oxyfedrine gave a prolonged increase  of the coronary  blood flow. On average the action 
of the drug lasted 20 min. It is important  to note that the effect of oxyfedrine on the volume velocity of the 
co ronary  blood flow in the dog behaving f ree ly  was indistinguishable f rom its action on anesthetized animals 
(Fig. 3C). 
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Fig .  2. E f fec t  of n o n a c h l a z i n e  on c o r o n a r y  blood flow and i n d i c e s  of  h e m o d y n a m i c s .  A) Change  
in c o r o n a r y  blood flow and h e a r t  r a t e  of  a n e s t h e t i z e d  dog p r o d u c e d  by nona c h l a z ine .  F r o m  top to 
bo t t om:  t i m e  m a r k e r ,  h e a r t  r a t e ,  a v e r a g e d  blood f low in c o r o n a r y  a r t e r y ,  p h a s i c  blood flow in 
c o r o n a r y  a r t e r y ,  m a r k e r  of i n j e c t i o n  of d rug .  F r o m  le f t  to r i gh t :  b a c k g r o u n d  and i n j ec t i on  of 
n o n a c h l a z i n e  (NON), end of i n j e c t i o n  (EI),  and 2, 3, 7, and 20 rain a f t e r  i n j ec t ion .  B) Change in 
c o r o n a r y  blood flow and h e m o d y n a m i c s  p r o d u c e d  by n o n a c h l a z i n e  in a n e s t h e t i z e d  dog a f t e r  p r e -  
l i m i n a r y  vago tomy.  F r o m  top to bo t tom:  t i m e  m a r k e r ,  ECG in s t a n d a r d  l ead  II, a o r t i c  p r e s -  
s u r e ,  a v e r a g e d  blood flow in c o r o n a r y  a r t e r y ,  p h a s i c  blood flow in c o r o n a r y  a r t e r y ,  m a r k e r  of 
i n j e c t i o n  of d rug .  C) Change in c o r o n a r y  blood flow and h e a r t  r a t e  p r o d u c e d  by n o n a c h l a z i n e  
in f r e e l y  b e h a v i n g  dog. F r o m  top to bo t t om:  t ime  m a r k e r ,  h e a r t  r a t e ,  a v e r a g e d  blood flow in 
c o r o n a r y  a r t e r y ,  p h a s i c  b lood flow in c o r o n a r y  a r t e r y ,  m a r k e r  of i n j e c t i o n  of drug .  

In experiments on anesthetized cats the writers showed previously that oxyfedrine increases the blood 

flow in the vessels of the heart by 43.6 :e 2.8%. The action of the drug continues for 15-20 rain. Nonachlazine 

differed from oxyfedrine in increasing the coronary blood flow for 3-5 rain on average by 69.7 e 5.4%, and for 

the next 15-20 rain the mean increase in the coronary blood flow was only 25.2 ~: 3.3%. It is important to note 

that in the experiments on cats the changes in the coronary blood flow under the influence of nonachlazine fluc- 

tuated significantly from one experiment to the next (from a maximal increase of 120% compared with the ini- 
tial value to a minimal increase of 31%). When the results are examined it will be noted that there was a dif- 

ference in the intensity of the effect of nonaehlazine on the coronary blood flow in the experiments on cats and 

dogs and also that there was no parallel between the action of the two drugs on the coronary blood flow and 

their clinical effectiveness. 

The differences in the responses of cats and dogs to nonaehlazine is evidently connected with predomin- 
ance of sympathetic tone in cats compared with dogs. This view is confirmed by experiments on vagotomized 
dogs. 

If the action of nonachlazine and oxyfedrine on the volume velocity of the coronary blood flow is compared 
with the ana logous  e f fec t  of such  c o m m o n l y  used  a n t i a n g i n a l  d r u g s  a s  c o r d a r o n  and i n t e n s a i n ,  the  f o r m e r  can  
be s e e n  to g ive  e f f ec t s  of much l o w e r  i n t e n s i t y  and s h o r t e r  d u r a t i o n  than the l a t t e r .  N e v e r t h e l e s s ,  c l i n i c a l  i n -  
v e s t i g a t i o n s ' h a v e  shown tha t  n o n a c h l a z i n e  and o x y f e d r i n e  a r e  h igh ly  e f f ec t ive  in the t r e a t m e n t  of p a t i e n t s  with 
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Fig. 3. Effect of oxyfedrine on coronary  blood flow and hemodynamic indices. A) Change 
in coronary  blood flow and hear t  rate produced by oxyfedrine in anesthetized dog. F r o m  
top to bottom: time marker ,  hear t  rate,  averaged blood flow in co ronary  ar te ry ,  phasic 
blood flow in coronary  ar te ry ,  m a r k e r  of injection of drug. F r o m  left to right:  back- 
ground and injection of oxyfedrine (OXY}, end of injection (EI), and 3, 7, 15, and 25 min 
after injection of drug. B) Change in coronary  blood flow produced by oxyfedrine in 
anesthetized dog after  pre l iminary  injection of  practolol  (PR), F r o m  top to bottom: 
time marker ,  ECG in standard lead II, aort ic  p ressure ,  averaged blood flow in coronary  
a r te ry ,  phasic blood flow in coronary  ar te ry ,  m a r k e r  of injection of drug. C) Change 
in coronary  blood flow and heart  rate produced by oxyfedrine in freely moving dog. 
F r o m  top to bottom: time marker ,  hear t  rate,  averaged blood flow in coronary  ar tery ,  
phasic blood flow in coronary  ar tery ,  m a r k e r  of injection of oxyfedrine. 

i schemic  hear t  disease.  Consequently, the high effectiveness of these two drugs in clinical pract ice  cannot be 
attributed ent i re ly  to their  effect on the volume velocity of the coronary  blood flow. An important  role  in the 
development of the antianginal effect of the drugs is evidently played by their  ability to act on the metabolism 
and contract i le  function of the myocard ium [ 7, 8]. 

The question of the re-evaluat ing role of  the increase  in the coronary  blood flow as a basic test  in the 
p rog ram of screening antianginal drugs accordingly ar ises .  
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A G G R A V A T I O N  OF I N J U R Y  TO L I V E R  L Y S O S O M E S  

OF R A T S  W I T H  C C [  4 H E P A T I T I S  BY P R E L I M I N A R Y  

P R O L O N G E D  A D M I N I S T R A T I O N  OF C H L O R P R O M A Z I N E  

T .  A. K o r o l e n k o ,  E~ I.  T s i l l i ,  
T .  V. R u s o v a ,  T.  N. T s y t s o r i n a ,  
a n d  G. S. Y a k o b s o n  

UDC 616.36-002-099-092.9-07: 
616.36-091.8-02:615.214.22 

Pre l iminary  prolonged administrat ion of chlorpromazine  (5 mg/kg  for three weeks) aggravated 
the injury to l iver lysosomes  of ra ts  with acute CC14 hepatitis. Similar marked changes were 
observed in lysosomes  sedimented with "heavy  ~ and " l i gh t "  mitochondrial  fractions.  

KEY WORDS: heterogeneity of l iver lysosomes;  toxic hepatitis; chlorpromazine.  

The developmental dis turbances of l iver function during chlorpromazine therapy suggests  that this drug 
is a hepatotropic substance, with an effect at the cellular  and u l t ras t ruc tura l  levels [ 8, 10, 12]. During r e -  
peated administrat ion of chlorpromazine,  the drug remains  for a long time in the l iver and brain [ 121 and it 
probably accumulates  in the lysosomes,  subcellular  s t ruc tures  capable of accumulating various cationic sub- 
s tances [ 11]. The changes in the proper t ies  of the lysosomes taking place under these c i rcumstances ,  it can 
tentatively be suggested, may aggravate the injury to the l iver caused by other factors.  

In this investigation the degree of changes in the liver lysosomes  was assessed  in rats  with CC14 hepatitis 
developing after  pre l iminary  administrat ion of chlorpromazine.  Considering that the formation of acute toxic 
hepat i t is  is accompanied by an increase  in the specific acid hydrolase activity of the " h e a v y "  mitoehondria 
[1] ,  a separate  study was made of the integri ty and vulnerability of the lysosomes  sedimented with the " l i g h t "  
and " h e a v y "  mitochondrial  fractions.  

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

Experiments  were car r ied  out on 60 male Wistar  ra ts  weighing 150-180 g. Acute toxic hepatitis was in- 
duced by in t raventr icular  injection of CC14 in a dose of 0.15 ml/100 g body weight. The animals were killed 
24 h later. Chlorpromazine was injected subcutaneously in a dose of 5 mg/kg  daily for three weeks and the 
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