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Under  chronic  expe r imen ta l  conditions inhalat ion of  90-96% oxygen by  tmanesthet ized an imals  caused 
no r egu l a r  changes in  the a r t e r i a l  p r e s s u r e  and ve loc i ty  of the blood flow in the caro t id  a r t e r y .  Inhalation 
of oxygen by dogs anes the t ized  with Nembutal  in e v e r y  case  Caused a fall  in a r t e r i a l  p r e s s u r e  and a c0ns i -  
de rab le  d e c r e a s e  in the ve loc i ty  of the blood flow. 

The  data concerning changes in the c i rcu la t ion  in m a n  and a n i m a l s  fo!lo~'ing inhalation of hyperoxic  
m i x t u r e s  under  a t m o s p h e r i c  p r e s s u r e  conditions a r e  confl ict ing.  Some :i~-r [8] in expe r imen t s  on 
an ima l s  obse rved  a d e c r e a s e  in the s y s t e m i c  a r t e r i a l  p r e s s u r e  under  these  Conditions, while o thers  found 
no s ignif icant  changes [2, 4, 11-13]. The regional  blood flow of an ima l s  under  hyperox ic  conditions has  been 
studied only in acute expe rhnen t s  [ 5 ,6 ,  9]. 

We have invest igated the hemodynamics  in dogs when inhaling ox3%en under  chronic  expe r imen ta l  
condit ions.  

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

Expe r imen t s  were  c a r r i e d  out on dogs having p r e v i o u s l y  undergone opex~ations and accus tomed  to the 
expe r imen ta l  conditions. Polyethylene c a t h e t e r s  w e r e  implanted into the cen t ra l  and pe r iphe ra l  ends of the 
divided common caro t id  a r t e r y  of the a n e s ~ e t i z e d  an ima l s .  The c a t h e t e r s  we re  brought  out f rom the dorsa l  
su r f ace  of the neck a t  the level  of v e r t e b r a e  C5-6 .  Betwee~ the e x p e r i m e n t s  the ca the te r s  were  filled with 
p h y s i o l o ~ c a l  sal ine containing hepar in .  The a r t e r i a l  p r e s s u r e  ( m e r c u r y  manome te r ) ,  r e sp i ra t ion i (pneumo-  
graphic  method) and the volume ve loc i ty  of the blood flow (our ovm method [3]) Were r eco rded  graphica l ly  
on a kymograph .  A i r  and gas mix tu re s  con~gining 90-96% oxygen in n i t rogen were  admin i s t e r ed  through a 
m a s k  with va lves .  The expe r imen t s  were  c a r r i e d  out on the s ame  an ima l s  when unanesthet ized and anes~ 
thet ized with Nembutal  (30-35 m g / k g  in t raper i tonea l !y) .  

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

Inhalation of hyperoxic  mLxtures fo r  3-5 man in the e x p e r i m e n t s  without anes thes i a  produced changes 
in the dogs '  s y s t e m i c  a r t e r i a l  p r e s s u r e  in di f ferent  d i r ec t ions .  In 33 of the 55 cases  the mean  a r t e r i a l  p r e s -  
su re  was inc reased  by 2-19 ram.  In 19 c a s e s  it was reduced  by 2-12 m m  below the initial  level  and An 3 
c a s e s  it r ema ined  unchanged. The volume veloc i ty  of the blood flow in the c~.rotid a r t e r y  fell  by 2-30 m l /  
rain in 30 of 36 cases  and in the r e s t  it r o s e  by 7-15 rot. On the a v e r a g e  fo r  the group these changes ~,ere 
not s t a t i s t i ca l ly  s ignif icant .  

In all  expe r imen t s  the pLdmonary vent i la t ion was reduced  in the f i r s t  few minutes  of inha~_ation, while 
l a t e r  in mos t  cases  it r e tu rned  to its initial  level  and s o m e t i m e s  exceeded  it .  

C o m p a r i s o n  of the changes in r e sp i r a t ion ,  in the s y s t e m i c  a r ter iz2  p r e s s u r e ,  and in the blood flow in 
t h e  caro t id  a r t e r y  shelved that  when ventila~ioa i :~c re~ed  to i ts  i n i t~ l  level  o r  h igher  during prolonged 
hyperox ia ,  an i~cre~se in a r ~ r ~ l  p r e s s u r e  and in ~he blood flow was c e p ~ n t l y  observed .  

I n  the ' - " exper~.,~n~s under  anes the t ia ,  ini~ala~ion of ~he s ame  h ~ e r o x i e  m i x t u r e s  caused  a significant 
d e c r e a s e  in arteriFd p r e s s u r  e (on the averag~ f rom I~25.8 +. 2.1 to 113.5 ram; P < 0.01). In all  the e x p e r l -  
mea t s  a dec r ea se  (by 10-70 ml)  in the blood flow ia the caro t id  a r t e r y  '~us obse rved  (oh the a v e r a g e  f rom 
130 ~:3.98 to 110 :e4.5 ml o v e r a  per iod  of 4 rain; P <  0.0t ) .  

T r a n s l a t e d  f rom BFal te ten '  E k s p e r i m e a ~ i ' n o i  Biologii i 5!edi~siny, Vol. 66, No, 7~ p;p, 27-28, ~uly, I�~g, 
Or ig inal  a r t i c l e  submit ted March  15, 1967. 
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The d e c r e a s e  in pu lmonary  venti lat ion las ted  throughout the pe r iod  of oxygen inhalation.  

During inhalation of hyperoxic  m i x t u r e s  by both anes the t ized  and unanesthet ized an imals  no reg~alar 
changes were  obse rved  in the hea r t  r a te .  This  is in a g r e e m e n t  ~ i th  p rev ious  findings [7, 10, i4].  

The r e su l t s  of this invest igat ion show that  during inhalat ion of h)]~eroxic mix tu re s  the s y s t e m i c  p r e s -  
sure  of unanesthet ized an ima l s  does not d iminish ,  while in anes the t ized  an ima l s  as  a rule it  fa l ls .  This  m a y  
pe rhaps  be dependent on influences of the h igher  levels  of the cen t ra l  nervous  s y s t e m  of the r e f l ex  ac t iv i ty  
of the v a s o m o t o r  cen te r ,  as  has  been demons t r a t ed  in the case  of the r e s p i r a t o r y  cen te r  in unanesthet ized 
dogs [1]. 

The r e su l t s  obtained show that anes thes i a  sig-nificantly modi f ies  the r e sponse  of the c i rcu la t ion  to 
hyperoxia .  
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