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If a hypertonie solution of sodium chloride is injected in t raar ter ia l ly ,  vasoconstr ic t ion takes place 
in the perfused regions,  and this is exp~'essed by an increase  of the a r te r ia l  p r e s su re  [2, 9, 11, 13]. 

The object of the present  investigation was to study sys temic  vasomotor  responses  to in t raa r t e r i a l  
injection of hypertonie sodium chloride solution in animals with complete hemodynamie isolation of the 
sys temic  circulat ion f rom the hear t .  

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

Exper iments  were ca r r i ed  out on cats  anesthetized intravenously with urethane (1 g/kg); all the ani-  
mals received heparin in a dose of 3 mg/kg.  The ar t i f ic ial  circulat ion was maintained in the ent ire  s y s -  
temic circulat ion by means of a constant de l ivery  pump [6]. To oxygenate the venous blood the lungs of a 
donor cat ventilated with an oxygen-a i r  mixture by means of a type DP-1 apparatus were used. The venous 
blood of the experimental  animal (recipient) passed through a catheter  inser ted into the auricle of the right 
a t r ium into the donor ' s  right a t r ium.  The venous blood was returned pass ively  f rom the recipient  as the 
resul t  of the p res su re  difference in the recipient  and donor, amounting to 50 cm water .  After i t s  passage 
through the donor ' s  lungs, the oxygenated blood was directed through a catheter  inser ted into the an imal ' s  
aor ta  into a r e s e r v o i r  where it was warmed to 37.56, and then by means of the constant del ivery pump it 
was injected into the rec ip ien t ' s  iliac a r t e ry .  The minute volume was 70-75 ml/kg,  cor responding  approxi-  
mately to the minute volume of a cat in res t ing  conditions [8]. The record ing  sys tem compr i sed  an a s s e m -  
bly of tensometr ie  e l ec t romanomete r s  [5]. Recordings  were made of the perfusion p res su re  at the outlet 
of the pump, which in conditions of a constant s t roke volume of blood is a function of the total vascular  r e -  
s is tance,  the p ressu re  in the carot id  a r t e ry ,  and the volume of blood returned to the a r te r ia l i zed  blood 
r e se rvo i r .  The venous re turn  was checked by means of a tensometr ic  pick-up, t r ans fo rming  the weight of 
the column of liquid in the a r te r ia l  r e s e r v o i r  into an e lec t r ic  signal. The sensi t ivi ty of the pick-up was 
about 15 mA/ml .  A 20% solution of sodium chloride was injected into the rec ip ient ' s  iliac a r t e r y  in a dose 
of 2 m l / s ec .  Altogether 32 exper iments  with a complete art if icial  c i rculat ion were c a r r i e d  out. 

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

In t raa r te r ia l  injection of hypertonic sodium chloride solution (7 experiments) was always followed by 
a p r e s s o r - d e p r e s s o r  response.  At the moment of maximal  increase  of p ressu re  it had r i sen  by 11 • 2.1% 
f rom the initial level, which is below the magnitude of the p r e s so r  react ion (32 • 6%) observed  after  in jec-  
tion of the same volume of 20% NaC1 solution into the femoral  a r t e r y  in natural c i rculat ion conditions (4 
experiments) .  The magnitude of the dep re s so r  phase was 9 • 5.3% of the original level. A marked in- 
c r ease  in the venous re turn  into the a r te r ia l  r e s e r v o i r  of the art i f icial  sys temic  circulat ion sys tem was 
observed in all exper iments .  The mean excess  of blood flowing into the a r te r ia l  r e s e r v o i r  throughout the 
response  to injection of 20% NaCI solution into the a r te r ia l  sys tem was 17.3 • 6.3 ml. 

When the rate  of blood flow was 30-40 ml /kg /min ,  the magnitude of the maximal p re s so r  phase of the 
react ion was 31 • 6.7%, and of the dep res so r  p h a s e - 1 4  =~ 2.1% of the original  level. If the blood flow was 
110-120 ml /kg /min ,  the maximal p r e s s o r  phase of the reaction amounted to 7 • 3.6%, and of the dep re s so r  
p h a s e - 4  • 0.5%. A s imi la r  relat ionship between the response to injection of 20% sodium chloride solution 
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and the rate of blood flow was observed  by G. P. Konradi [2]. The maximal decrease  of perfusion p res su re  
after  the f i r s t  injection of hexamethonium in a dose of 1 mg/kg  was 10-4% of the original  level. The second 
injection of the same dose of this drug caused no fur ther  decrease  of perfusion p ressu re  (0.2 * 5%), indicat-  
ing the presence  of a complete block to the conduction of impulses through the autonomic ganglia. The 
mean value of the maximal  p r e s s o r  phase of the response  to sodium chloride solution before injection of 
hexamethonium was 12.5 • 1.8% of the initial level, and of the depressor  p h a s e - 7  • 2.6%. The change in 
the response  to sodium chloride 1-3 min af ter  injection of hexamethonium was not s tat is t ical ly significant 
(8.8 * 1.7 and 5.3 �9 1.1% of the initial value respect ively) .  

The perfusion p res su re  fell sharply  by 31.3 • 6% (5 experiments) 20 sec after injection of papaverine 
10 mg/kg  into the main a r te r ia l  trunk. In these c i rcumstances  the p re s so r  phase of the responses  to in t ra-  
a r t e r ia l  injection of hypertonic sodium chloride solution was reduced to 1.5 • 2%, and the dep res so r  phase 
to 3.3 • 2%. 

Compar ison of the responses  of the sys temic  p ressu re  in experiments  in which a normal  c i rculat ion 
was p rese rved  and in exper iments  with isolation of the sys temic  circulat ion f rom the hear t  revealed a 
more marked p r e s so r  response in the f i rs t  case .  This fact could be explained by the increase  in venous 
re turn detected in response to injection of sodium chloride.  These resul ts  agree in principle with the r e -  
sults of severa l  previous investigations [1, 3, 4, 7]. Probably  the increase  in the venous re turn  was a s s o -  
ciated not only with the express ion  of blood f rom res is tant  vessels ,  but also with constr ic t ion of the capa-  
cious venous vesse ls .  
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