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O d i f a l i n e -  3 -pheny l -3 -O-hydroxypheny l -N- (pheny l i sopropy l )p ropy lamine  - is an or ig inal  co rona ry  di-  
la tor ,  s t ruc tu ra l ly  s i m i l a r  to difr i l ,*  which has been  used in the t r e a t m e n t  of angina pec tor i s  and myoca rd i a l  
infarct ion [11]. The p r o p e r t i e s  of difr i l ,  accord ing  to data  in the l i t e ra tu re ,  a re  due to its mobil iz ing act ion on 
ca techolamine  r e s e r v e s  in ad rene rg ic  nerves  [4, 6] and to i ts  abil i ty to inhibit t r a n s m e m b r a n e  t r a n s p o r t  of 
Ca ++ ions [8]. The act ion of odifaline and dif r i l  has been  studied mainly  in t i s sue  homogenates  by the use of 
b iochemica l  methods  [1, 9], and to a l e s s e r  degree ,  radiographiea l ly ;  only isolated studies have been under-  
t aken  by h i s tochemica l  methods  [8, 12, 13]. However ,  despi te  t he i r  g rea t  value,  these  invest igat ions do not 
re f lec t  the dynamics  of act ion of the drugs .  

It was accordingly  decided to study the dynamics  of act ion of di f r i l  and odifaline on the ca techolamine 
content in pe r iphe ra l  ad rene rg ic  nerves  of var ious  organs  with different  types  of sympathe t ic  innervat ion.  

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

E x p e r i m e n t s  were  c a r r i e d  out on 200 male  Wis ta r  albino r a t s  weighing 150-200 g. A suspens ion  of odi- 
faline o r  difr i l ,  made  up in a 0.5% solution of ca rboxymethy lce l lu lose ,  was injected in t raper i tonea l ly  in a dose 
of 50 mg/kg.  The an imals  were  killed 1, 6, 12, 18, 24, and 30 h a f t e r  a single injection of the drug; 6 to 10 
an imals  were  invest igated at each t ime .  Ra ts  r ece iv ing  an in t raper i tonea l  injection of a 0.5% solution of c a r -  

* P r e  nylamine.  
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Fig .  1. Adrene rg ic  nerve plexus detected by A x e l s s o n ' s  h i s tochemica l  method 
in ra t  organs:  opening of chorda  tendinea of a t r i oven t r i cu l a r  valve (total p repa -  
rat ion) under normal  conditions (a) and 6 h a f te r  injection of odifaline (b); vas 
de fe rens  (40-p sect ions)  under no rma l  conditions (c) and 1 h a f t e r  inject ion of 
d i f r i l  (d); m e s e n t e r i c  vein (total prepara t ion)  under normal  conditions (e) and 
1 h a f t e r  injection of odifaline (f). 

boxymethylce l lu lose  only, in a dose of 0.5 ml/100 g body weight, which gives a mild mobi l iz ing effect ,  mos t  
m a r k e d  in veins ,  were  used as the control .  The i r i s ,  m e s e n t e r i c  a r t e r y  and vein, a t r i oven t r i cu l a r  hear t  valve,  
m y o c a r d i u m  of the r ight  aur ic le ,  and the  vas defe rens  were  invest igated by a h i s tochemica l  method [5]. 
F r o z e n  sec t ions  4 0 # t h i c k w e r e  cut f rom the las t  two organs ,  and to ta l  p repara t ions  were  obtained f rom the 
r e s t .  The intensi ty of f luorescence  of ad rene rg ic  nerves  was m e a s u r e d  by the FM~L-1  photomet r ic  a t tachment  
(x 90 object ive) ,  with a sma l l  probe cover ing  an a r e a  of 1.1 m m  2, and e x p r e s s e d  in conventional  units.  

E X P E R I M E N T A L  R E S U L T S  

The inves t igat ion showed a d e c r e a s e  in ca techolamine  r e s e r v e s  in adrenerg ic  s t r u c t u r e s  under the influ- 
ence of di f r i l  and odifaline.  The d e c r e a s e  f i r s t  began to appea r  in the p r e t e r m i n a l  par t  of ad rene rg ic  f ibers ,  
whe reas  the t e r m i n a l  port ions,  va r i co se  expansions ,  and bodies  of chromaff in  cel ls  (in the hear t  valves)  were  
m o r e  r e s i s t a n t  to the act ion of the drugs ,  The d e c r e a s e  in ca techolamine  r e s e r v e s ,  s ta r t ing  during the f i r s t  
hours  a f t e r  admin i s t r a t ion  of the drugs ,  did not affect  the ad rene rg ic  f ibers  uniformly,  but only in some par t s  
(Fig. 1); a f t e r  a longer  per iod,  however ,  the d e c r e a s e  in f luorescence ,  amounting s o m e t i m e s  to to ta l  d i s a p p e a r -  
ance,  was obse rved  over  the whole of the ad rene rg ic  plexus.  

The r e su l t s  showed that  ad rene rg ic  nerves  of di f ferent  o rgans  reac t  d i f ferent ly  to admin i s t r a t ion  of these  
two drugs .  F o r  ins tance,  va scu l a r  nerves  of the i r i s ,  in which comple te  d i sppea rance  of f luorescence  occu r r ed  
l a t e r  than in nerves  to the r ad ia l  musc le ,  were  the mos t  r e s i s t an t  to the mobil iz ing act ion of di f r i l  and odifaline. 
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Fig.  2. Changes in intensity of f luorescence 
in adrenergic  nerve f ibers of different organs  
of ra ts  under the influence of difri l  (a), odi- 
faline (b), and in the control  (c). Abscissa ,  
t ime (in h) af ter  injection of drug; ordinate,  
intensity of f luorescence (in conventional 
units, pA) (mean initial catecholamine level 
indicated by arrows) .  I) Ar tery ,  II) vein, III) 
a t r iovent r icu lar  heart  valve, IV) myocardium,  
V) vas deferens,  VI) i r is .  

In the a t r iovent r ieu lar  heart  valve the bodies of the ehromaffin cells were not completely denuded of catechol-  
amines in general  (Fig. la ,  b), and the i r  original  catecholamine level was res tored ,  just as in the vascular  
nerves of the ir is ,  sooner  than in nerves in the cusps of the valve. As will be c lea r  f rom Fig.  2, the m y o c a r -  
dium of the right a t r ium and the vas deferens,  organs  receiving a di rect  sympathetic innervation [3], reacted 
s imi la r ly  to adminis t ra t ion of difri l  and odifaline. The original  level of catecholamine f luorescence was the 
same in both organs,  the mobilizing effect of the drugs increased gradually to reach a maximum after  18 h, 
af ter  which complete or  almost  complete res to ra t ion  of the eatecholamine r e s e r v e s  took place within a re la -  
t ively short  period (6 h). 

In the i r is  and the cusps of the hear t  valves,  organs with mixed adrenergic  innervation, a considerable 
difference was found both in the original  eatecholamine content and in the action of difr i l  and odifaline: the 
action of difr i l  developed after  18-24 h, whereas  odifaline gave r i se  to maximal  mobil ization of the r e s e r v e s  
during the f i rs t  6 h after its injection. 

Blood vesse ls  occupied a special  place with respec t  to the i r  react ion to odifaline and difri l .  The initial 
intensity of f luorescence in the adrenergic  nerves of the mesen te r ic  a r t e ry  was ra ther  lower than in the paral-  
lel veins. The vein was the most  sensit ive organ to the effect of the drugs.  Difri l  and odifaline acted sooner 
on the vein, more  strongly,  and for longer than on the paral lel  a r t e ry  (Fig. 2). In most  abdominal veins in 
mammals  the noradrenal in content per unit of smooth-musc le  component is g rea te r  than in a r t e r i e s  [3], and 
the react iv i ty  of the smooth muscles  of the capacitive vesse ls  in response  to sympathetic effects is h igher than  
that of res is t ive  vesse ls  [10]. 

Difri l  and odifaline, during the f i rs t  few hours after  injection, did not reduce,  but increased the intensity 
of f luorescence in the vas deferens  and ir is  - organs  with the r iches t  adrenergic  innervation. This effect was 
observed in the i r is  i h after injection of difril ,  and in the vas deferens 1 h af ter  injection of odifaline. This 
may depend to some extent on increased l iberation of monoamines into the blood f rom the adrenals  under the 
influence of difri l  [8] and, in consequence of this, an increase  in the uptake of cateeholamines by the numerous 
adrenerg ic  nerves of these organs .  
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These  expe r imen t s  thus revea led  d i f fe rences  in the r e sponse  of ad rene rg ic  nerves  of different  organs  to 
the act ion of d i f r i l  and odifaline. Denudation of the ca teeholamine  depots  in the ad rene rg ic  f ibe r s  and organs  
with d i rec t ,  indirect ,  and mixed innervat ion,  and also in blood v e s s e l s ,  followed a different  course .  These  
r e su l t s  suggest  that  ad rene rg ic  nerves  in o rgans  and t i s s u e s  a r e  he te rogeneous .  F u r t h e r m o r e ,  s ince the mos t  
intensive and prolonged denudation of the endogenous ca techolamine  r e s e r v e s  was obse rved  in the ad rene rg ic  
nerves  of the veins ,  by con t ra s t  with a r t e r i e s ,  it can be concluded that a definite role  in the changes a r i s ing  in 
the c i r cu l a to ry  s y s t e m  under  the influence of d i f r i l  and odifaline and in the therapeut ic  co rona ry  d i la tor  and 
hypotensive  effect  of these  drugs ,  is played by t h e i r  effect  on veins .  
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E F F E C T  O F  E T H I M I Z O L E  ON P E R M E A B I L I T Y  O F  T H E  

B A R R I E R  IN C A R B O N  T E T R A C H L O R I D E - P O I S O N I N G -  

I N D U C E D  H E P A T I T I S  

BLOOD--CELL 

V. E. Neiko UDC 6i6.36- 002-099- 02: 547.412.133-085.214.31-07: 
616-008.6-07 

KEY WORDS: hepati t is ;  b lood-ce l l  b a r r i e r ;  p ro tec t ive  action of e thimizo!e .  

Acute and chronic  hepat i t i s  a re  among the m o r e  important  f o r m s  of l ive r  d i s ease  in medica l  p rac t ice  [2, 
8, 9]. In expe r imen ta l  hepat i t i s  changes a r i s ing  in the pa r enchyma  and blood ves se l s  of the l ive r  c lose ly  
r e s e m b l e  those  obse rved  in man  in the act ive phase of chronic  hepat i t is  [4]. 

Stabi l izat ion of l y s o s o m a l  m e m b r a n e s  is d is turbed in the hepatocytes  and Kupffer cel ls  of r a t s  with 
e x p e r i m e n t a l  hepat i t is ,  and this is a s soc ia ted  with changes in the act ivi ty  of l y sosoma l  enzymes  [5]. 

The object  of the p resen t  invest igat ion was to study the effect  of e th imizole*  on pe rmeab i l i ty  of the b l o o d -  
cel l  b a r r i e r  of the in terna l  o rgans  in expe r imen ta l  hepat i t is  due to CC14 poisoning. 

EXPERIMENTAL METHOD 

Ethimizole was injected intramuscularly into the experimental animals twice a day as a 0.3% solution in 
a dose of 0.3 mg/kg body weight for 7 days [i, 3, 6]. 

* l - E t h y l i m i d a z o l e -  4 ,5-d iearboxyl ic  a e i d - b i s - m e t h y l a m i d e .  
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