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In 63 expe r imen t s  on intact and anes thet ized dogs, blocking musca r in i c  chol inergie  s t ruc tu re s  
p reven ted  the mani fes ta t ion  of the cons t r i c to r  r e sponse  to ca techolamines  in the pulmonary  
circulat ion;  in the s y s t e m  of the supe r io r  vena cava  slowing of the blood flow was obse rved  
only a f te r  injection of noradrenal in ;  in the s y s t e m  of the infer ior  vena cava  slowing was ob- 
s e rved  a f te r  inject ion of adrenal in  in intact dogs and of phenylephrine in anes thet ized dogs. 
The veloci ty  of the sys t emic  c i rcu la t ion  in intact  animals  was slowed af ter  inject ionof  adren-  
alin and phenylephr ine ,  while in anesthet ized dogs it was slowed only a f te r  phenylephrine.  

P rev ious  invest igat ions [1] showed that  injection of adrenal in ,  noradrenal in ,  and phenylephrine gives 
r i s e  to r e s p o n s e s  which differ  in different  pa r t s  of the c i r cu la to ry  sys tem.  

At the p re sen t  t ime ,  p reope ra t ive  p r epa ra t i on  of the pat ient  includes admin is t ra t ion  of atropine [3-5, 
8]. Blocking musca r in i c  chol inergic  s t r uc tu r e s  by atropine makes  its own i m p r e s s i o n  on the hemodynamic  
r e sponses  of the body [6, 7, 9]. 

It was t he re fo re  decided to study the effect  of ca techolamines  on the veloci ty  of the blood flow in dif- 
ferent  pa r t s  of the c i r cu l a to ry  s y s t e m  af te r  musca r in i c  chol inergic  block. 

EXPERIMENTAL METHOD 

To determine the velocity of the blood flow in different parts of the vascular system simultaneously a 
method based on changes in the potential of platinum under the influence of hydrogen ions [2] was used, The 
hydrogen source was a 5% solution of ascorbic acid injected through a catheter into the right atrium. Indi- 
cator dilution curves were recorded on a 4-channel type 42B (Elema) instrument with platinum detector 

electrodes inserted under x-ray control into the left ventricle and into the superior and inferior venae cavae. 

The velocity of the blood flow was determined in 63 experiments from intact and anesthetized dogs 
before and after injection of adrenalin in a dose of 0.025 mg/kg (22 experiments), noradrenalin in a dose of 
0.025 mg/kg (21 experiments), and phenylephrine in a dose of 0.25 mg/kg (20 experiments). In all the ex- 
periments morphine (i0 mg/kg) was used for premedieation. After intravenous injection of listhenon (0.05 
ml/kg) the animal was intubated and artificial respiration applied with a mixture of ether and oxygen, ad- 
ministered under semiopen conditions. The depth of anesthesia was monitored by the electroencephalogram 
(EEG) and the degree of oxygen saturation of the blood oxyhemographically. 

A preliminary block of the muscarinic cholinergic structures was produced by intravenous injection 
of 0.1% atropine solution (0.i mg/kg). Catecholamines were injected 20 rain later. Parallel with determi- 
nation of the blood flow velocity, the arterial and venous pressures in the femoral vessels, the electrocar- 
diogram (ECG), and respiration were recorded. At the height of the hemodynamic effect of the catechol- 
amines, 12-14 mg/kg ascorbic acid was injected into the heart and the dilution curves of the acid were re- 
corded. 
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The n u m e r i c a l  r e s u l t s  were  sub jec ted  to s t a t i s t i c a l  ana lys i s  by the method of d i r ec t  and ind i rec t  dif-  
f e r e n c e s ,  using Moldenhauer ' s  constant  formula .  

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

In the intact  dogs with m u s c a r i n i c  cho l ine rg ic  block the t ime  taken for  the blood to flow through the 
pu lmonary  v e s s e l s  was 6.2 ~- 0.8 sec .  After  in ject ion of ad rena l in ,  no rad rena l in ,  and phenylephr ine  the c o r -  
r e spond ing  t imes  for  the pu lmonary  c i r cu l a t i on  were  5.1 4- 1.17, 5.7~: 1.65, and 19 + 0.97 sec  ( P >  0.1). Un- 
de r  endo t rachea l  e t h e r - o x y g e n  a n e s t h e s i a  the t ime  taken for  blood to pass  through the pu lmonary  c i r c u l a -  
t ion dur ing  block was reduced  to 3 . 7 -  0.78 sec .  Admin i s t r a t i on  of ea t echo lamines  caused no s ignif icant  
changes in the c i r cu la t ion  t ime ,  which was 3.3 + 0.43 sec af te r  in jec t ion  of adrena l in ,  4.2 • 1.88 see  af ter  
no rad rena l in ,  and 3.3 • 0.69 sec  a f te r  phenylephr ine .  Whereas  in intact  dogs without m us c a r i n i c  cho l ine r -  
gic b lock the g r e a t e s t  c o n s t r i c t o r  effect  of the ca techo lamines  is  e xe r t e d  on the pulmonary  c i r cu l a t i on  [1], 
in the p r e s e n c e  of such a block this  effect  is absent  in the pu lmonary  c i r cu la t ion  whether  the a n i m a l i s  a n e s -  
the t ized  o r  not. 

In the s y s t e m  of the s u p e r i o r  vena cava the c i r cu la t ion  t ime  in intact  dogs was 4.04 + 0.57 sec.  In jec-  
t ion of ad rena l in  and phenylephr ine  led to no s ignif icant  changes in the c i r cu l a t i on  t ime  in this  s y s t e m ,  
which was 2 .9 •  1.31 sec  (P > 0.1) and 2 .5•  0.7 sec  (P> 0.05) r e s p e c t i v e l y .  Inject ion of no rad rena l in  led to 
an i n c r e a s e  in the c i r cu l a t i on  t ime  to 12.0 • 0.58 sec  (P < 0.01). In the anes the t i zed  dogs the c i r cu la t ion  
t ime  in the s y s t e m  of the s u p e r i o r  vena cava was 3.7 • 1.16 sec.  Inject ion of no rad rena l in  i n c r e a s e d  the 
c i r cu l a t i on  t ime  to 9.6 • 0.66 sec  (P < 0.01), phenylephr ine  i n c r e a s e d  it to 9.4 • 2.52 sec  (P> 0.05), and 
ad rena l in  to 6.1 �9 0.98 sec  (P> 0.1). 

The c i r cu l a t i on  t ime  in the s y s t e m  of the i n f e r i o r  vena cava in in tac t  dogs was 5.1 =~ 1.81 sec.  After  
in jec t ion  of ad rena l in  it was i n c r e a s e d  to 11.8•  1.37 sec  (P< 0.05), while the changes in the c i r cu la t ion  
t ime  produced  by n o r a d r e n a l i n  and phenylephr ine  (to 16 + 4.35 and 11.1 • 2.4 sec  r e spec t ive ly )  were  not 
s t a t i s t i c a l l y  s ignif icant .  Under endo t r achea l  e t h e r - o x y g e n  anes thes ia ,  the c i r cu la t ion  t ime  in the s y s t e m  
of the i n f e r i o r  vena cava  was 11.3 • 0.81 sec.  Inject ion of ad rena l in  and no r a d r e na l i n  caused no s igni f icant  
change (c i rcu la t ion  t ime  15.8 • 1.9 sec  a f te r  in jec t ion  of ad rena l in  and 13.1 :~ 2.06 sec  af te r  in jec t ion  of 
noradrena l in ) .  The s lowing of the blood flow af te r  in ject ion of phenylephr ine  was s ignif icant :  the c i r c u l a -  
t ion  t ime  ro se  to 18.1 4- 0.84 sec  (P< 0.05). 

The s y s t e m i c  c i r cu l a t i on  t ime  dur ing m u s c a r i n i c  cho l inerg ic  b lock  in unanes the t ized  dogs was 11.3 • 
0.96 sec.  Inject ion of ca t echo lamines  i n c r e a s e d  this  value to 16.9 �9 1.35 sec  in the case  of ad rena l in  
(P < 0.02) and 18.0 ~= 1.61 sec  (P < 0.02) a f te r  in jec t ion  of phenylephr ine .  Under anes thes i a  only phenylephr ine  
caused  a s igni f icant  d e c r e a s e  in the ve loc i ty  of the s y s t e m i c  c i r cu l a t i on  (the c i r cu l a t i on  t ime was 21.4 �9 0.61 
sec  c o m p a r e d  with an in i t i a l  value of 15.0 ~- 1.28 sec;  P < 0.01). 

The expe r imen t s  thus showed that  m u s c a r i n i c  cho l inerg ic  block in intact  and anes the t ized  dogs p r e -  
vents the man i fes t a t ion  of a c o n s t r i c t o r  r e s p o n s e  of the pu lmonary  c i r cu l a t i on  to the ca techo lamines  of the 
blood v e s s e l s .  In the s y s t e m  of the s u p e r i o r  vena cava s lowing of the blood flow was obse rved  only a f te r  
in jec t ion  of no rad rena l in ,  in the s y s t e m  of the i n f e r io r  vena cava af te r  in jec t ion  of ad rena l in  in intact  dogs 
and of phenylephr ine  in anes the t i zed  dogs; the ve loc i ty  of the s y s t e m i c  c i r cu l a t i on  was slowed a f te r  i n j ec -  
t ion of ad rena l in  and phenylephr ine  into intact  an ima l s ,  but only a f te r  admin i s t r a t i on  of phenylephr ine  in 
anes the t i zed  an imals .  
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