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Exper imen t s  on dogs showed that  in ol igemic shock if the re infusion of blood is accompan-  
ied by p r o c e d u r e s  with the opposite action on va scu l a r  tone, by adminis t ra t ion  of ganglio- 
lyr ics  (azamethonium bromide)  and e thi rone,  the v a s c u l a r  r e s i s t a n c e  is  reduced,  the minute 
blood volume is increased ,  and the ca rd iovascu l a r  s y s t e m  is m o r e  eas i ly  brought  out of i ts  
hypodynamic state,  thereby  ensur ing a m o r e  comple te  e l iminat ion of the sequelae  of shock. 

In seve re  o l igemic  shock t rans fus ion  therapy does not a lways r e s t o r e  the normal  sys t emic  blood 
flow, and i ts  combinat ion with both v a s c o c o n s t r i c t o r  and vasodi la to r  agents  is  ineffective [8-11]. 

It was  decided to supplement  blood t rans fus ion  in the t r e a t m e n t  of shock by s imul taneous  and opposite 
pha rmaco log ica l  action on v a s c u l a r  tone in o rde r  to inc rease  the venous r e tu rn  to the hea r t ,  as  r e f l ec ted  
in the minute volume of the c i rcu la t ion  [6]. Tes t s  we re  made of the vasod i la to r  action of gangliolyt ics  [2] 
and the v a s o c o n s t r i c t o r  effect  of i sothiuronium compounds (ethirone),  which r a i s e  the a r t e r i a l  p r e s s u r e  
a f te r  ganglionic block and do not excite  the adrenerg ic  s y s t e m s  [1]. 

EXPERIMENTAL METHOD 

Expe r imen t s  we re  c a r r i e d  out on 28 dogs weighing f r o m  12 to 23 kg. In 9 e x p e r i m e n t s  the s imul ta -  
neous effect  of gangliolyt ics (hexamethonium or  azamethonium bromide) and ethirone on the hemodynamics  
of the intact  o rg an i s m  was  studied. In 19 other  dogs, which were  in a state of uncompensa ted  ol igemic 
shock through loss  of about 40% of the or iginal  blood volume,  the ef fec t iveness  of r e susc i t a t ion  m e a s u r e s  
was  invest igated.  In 10 an imals  with a mean  body weight of 13.4• kg (body sur face  a r e a  0.62• m~ 
and a blood loss  of 36.5• m l / k g  (780*33.6 ml /m~ shock t r e a t m e n t  cons is ted  of re infus ion of the blood. 
In 9 dogs with a mean  body weight of 16-~2 kg (body sur face  a r e a  0.7• m~ and a blood loss  of 39.2• 
ml /kg  (890• ml/m2), bes ides  re infus ion  of the blood, r e susc i t a t ion  a lso  included the s imul taneous  ad- 
min i s t r a t ion  of azamethonium b romide  and ethirone (1 mg/kg).  The pr inc ipa l  p a r a m e t e r s  of the c i r cu l a -  
t ion were  de te rmined  by the dye dilution (T-1824) method [6, 7] and by ca the te r iza t ion  of the g rea t  v e s s e l s  
and h e a r t  [5]. The dilution curve  of the dye, which was  injected into the r ight  a t r i um or pu lmonary  a r t e r y ,  
was  r eco rded  by  means  of a type 0-36 oxyhemograph and a t r a n s p a r e n t  cell  joining the f e m o r a l  v e s s e l s .  
In some expe r imen t s  the pr inc ipa l  p a r a m e t e r s  of wa te r  and m i n e r a l  me tabo l i sm [3] and ac id -base  balance  
[4] we re  studied. 

EXPERIMENTAL RESULTS AND DISCUSSION 

Invest igat ion of the combined effect  of gangliolyt ics  and iso th iuronium compounds in intact  dogs 
showed that  min ima l  changes in a r t e r i a l  and cent ra l  venous p r e s s u r e s  took place a f te r  admin is t ra t ion  of 
va r ious  doses  of azamethonium and ethirone s ta r t ing  f r o m  1 to 5 mg/kg.  When hexamethionium was  used, 
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the a r t e r i a l  and venous p r e s s u r e s  we re  v i r tua l ly  unchanged, provided that ethirone was  given in doses  ex- 
ceeding the dose of hexamethonium by 1.5-2 t i m e s .  If the dose of hexamethonium was r a i s e d  above 5 mg/kg,  
3 or  4 t imes  m o r e  e thi rone had to be injected in o rde r  to mainta in  the a r t e r i a l  and venous p r e s s u r e s  at the 
previous  level .  These expe r imen t s  showed that e thirone induces tachyphylaxis .  I ts  hyper tens ive  effect  
was  reduced  a f t e r  each success ive  injection. The state of the hemodynamic  sy s t em in the intact dogs a f t e r  
admin is t ra t ion  of azamethonium in a dose of 1 mg/kg body weight (a dose capable  of inducing total  ganglio-  
plegia  and a r t e r i a l  hypotension),  and of the same dose of ethirone was studied in 5 expe r imen t s .  No s ig-  
nificant changes w e r e  found in the pr incipal  indices of the hemodynamics .  Only the c i rcula t ing  blood vol-  
ume was inc reased  by a s ta t i s t i ca l ly  significant degree  (on the ave rage  by 25.3%) a f t e r  30 rain, mainly on 
account  of p l a sma .  

The p a r a m e t e r s  of the hemodynamics  studied during the t r e a t m e n t  of o l igemic shock are  given 
in Table 1. 

The blood volume of the exper imen ta l  an ima l s  1 h a f te r  the beginning of the r e susc i t a t ion  m e a s u r e s  
was  higher  than in the controls ,  mainly  on account  of p l a sma .  The intensi ty of the sys temic  blood flow ex- 
ceeded that  found a f te r  t r e a t m e n t  by ord inary  blood t ransfus ion .  The minute volume of the hea r t  was  in- 
c r e a s e d  on the ave rage  by 60%, and the card iac  index by 38% (P < 0.05). An inc rease  in the s t roke  volume 
of the h e a r t  (on the ave rage  by 60%) and in the s t roke index (by 38%; P < 0.05) was  observed .  The work  
of the hea r t  i nc reased  mainly  on account of the left  ven t r ic le .  Favorab le  changes in the hemodynamics  
took place as  the resu l t  of the regu la to ry  effect  of azamethonium bromide  and ethirone on v a s c u l a r  tone.  
They were  e x p r e s s e d  u l t imate ly  as a dec r ea se  in the pe r iphe ra l  va scu l a r  r e s i s t ance ,  on the ave rage  by 21% 
(P < 0.001) and of the pulmonary  r e s i s t a n c e  by 34~0 (P < 0.001) compared  with the control  group. The ab- 
sence of s ta t i s t ica l ly  significant d i f fe rences  in a r t e r i a l  p r e s s u r e  and the s imul taneous i nc rea se  in the mi -  
nute volume of the c i rcu la t ion  can be explained by an inc rease  in the venous r e tu rn  of the blood as  the r e -  
sult of a dec rea se  in the tone of the r e s i s t a n c e  v e s s e l s  and an inc rease  in the r e s i s t ance  of the capaci tance  
v e s s e l s  [6]. The inc rease  in cell  volume indicated that the phenomenon of aggregat ion  and seques t ra t ion  
of the blood cel ls  had been ove rcome .  The improvemen t  in the mac roc i r cu l a t i on  and mic roc i r cu la t ion  was 
accompanied  by a tendency toward co r rec t ion  of the seve re  metabol ic  ac idos is  through an i nc rea se  in the 
concentra t ion  of buffer  bases ,  mainly  b icarbona te ,  and through co r rec t ion  of the base  deficit ,  in the ex-  
pe r imen ta l  an imals  this index was  30% s m a l l e r  than in the control  group (P < 0.01). All the dogs r e s u s -  
c i ta ted with the aid of gangliolytic drugs  and ethirone survived.  In the control  group only 2 dogs survived 
longer  than 24 h. 

Adminis t ra t ion  of gangliolyt ics  and ethirone during blood t rans fus ion  therapy  in exper imen ta l  oli-  
gemic  shock thus provides  a re l iab le  method of br inging the ca rd iovascu la r  sys t em out of i ts  hypodynamic 
state,  evidently by reducing  the va s cu l a r  r e s i s t ance  and intensifying the venous r e tu rn  of blood to t h e h e a r t .  
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