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Effect of -Arter ia l  O x y g e n  T e n s i o n  on Cerebra l  B l o o d  F l o w  at Dif ferent  Leve l s  of Arter ia l  PCO 2 

Cerebral  blood flow is closely corre la ted  to  ca rbon  
dioxide tens ion of ar ter ia l  blood over  a wide range of 
PaCO~ 1. Oxygen  exer t s  a vase -cons t r i c t ing  effect  a t  h igh  
tensions,  while a reduc t ion  of ar ter ia l  PO2 produces  no 
effect  unt i l  a cri t ical  level of 30-50 m m  Hg  is a t t a i n ed  z. 
The effects of combined  a l te ra t ions  in ar ter ial  oxygen  and  
carbon  dioxide tens ions  on cerebral  blood flow, however ,  
are largely u n k n o w n  a l though of considerable  clinical and  
theore t ica l  interest .  In  the  p resen t  s tudy  the  inf luence of 
d i f fe rent  ar ter ia l  PCO= tens ions  on the  cerebrovascular  
responsiveness  to  a l te ra t ions  of ar ter ial  PO2 be tween  50-  
140 m m  Hg  was inves t iga ted .  

Methods. The expe r imen t s  were pe r fo rmed  in 31 cats,  
anaes the t i zed  wi th  n e m b u t a l  (30 mg/kg  b o d y  weight ,  
i.p.). After  t r a c h e o t o m y  the  an imals  were curar ized and  
ven t i l a ted  wi th  a Star l ing pump.  15 animals  (group I) 
were ven t i l a ted  a t  a normal  ra te  and normal  t ida l  
volume wi th  N J O  2 mix tures  of d i f ferent  oxygen  conten t .  
PaO 2 in th is  group was in the  range of 55-140 m m  Hg;  
P a C e  2 was 28.2 + 1.83 S.D. In  16 exper imen t s  (group 
II) 3 -5% CO2 was added  to  the  above gas mix tures .  
PaCO~ varied be tween  35.5 and 72.5 m m  Hg  (mean 
47.33 • 12.6 S.D.). PaO., was in the  range be tween  50-  
140 m m  Hg. 

Arter ia l  blood pressure  ( S t a t h a m  pressure  gauge t rans-  
ducers) and end-exp i ra to ry  CO 2 (IR analyser) were con- 
t inuous ly  recorded.  Arter ia l  PO=, PCO2 and p H  were 
de t e rmined  according to the  mic ro -me thod  of ASTRUP. 
Cardiac ou tpu t  was measured  by  the rmodi lu t ion  tech-  
nique. Blood flow th rough  forebrain,  cerebel lum and  
bra in  s tem was de te rmined  under  s t eady-s t a t e  condi t ions  

no corre la t ion be tween  PaO2 (varying be tween  5 5-140 m m  
Hg) and  blood flow is seen;  in hypercapnia ,  however ,  a 
s ignif icant  nega t ive  corre la t ion be tween  PaO= and blood 
flow t h r o u g h  torebrain,  cerebel lum and  bra in  s t em is 
observed.  

I t  is concluded f rom these  d a t a  t h a t  t he  response  to  
combined  a l te ra t ions  of PaO~ and  PaCO~ is no t  s imply  
addi t ive .  Similar  resul ts  were ob ta ined  b y  SHAI, IRO e t  al. 4 
in man.  AGtgOLI et  al. 5 obse rved  t h a t  h y p o x i a  p reven t s  
the  adap t ion  of CBF and  C S F p H  to chronic hype r -  
eapnia.  These au thors  propose  t h a t  h y p o x i a  m i g h t  in ter-  
fere w i th  act ive  t r a n s p o r t  mechan i sms  involved in t he  
regula t ion of the  extracel lu lar  p H  of t he  cent ra l  nervous  
sys tem.  Our f indings seem to cons t i tu te  an o t h e r  aspec t  of 
the  same phenomenon ,  n a m e l y  an increased sens i t iv i ty  to  
h y p o x i a  unde r  hypercarb ia .  

Zusammen/assung .  Die W i rk u n g  des ar ter iel len O=- 
Par t i a ld ruckes  anf  die D u r c h b l u t u n g  des Grosshirns,  
Kle inhi rns  und H i r n s t a m m e s  bet no rma len  und  e rh6h ten  
CO~-Part ia ldrucken im ar ter iel len Blur  wird  an der  
anaes thes ie r t en  K a t z e  un te r such t .  Die ~Virkung des PaO~ 
ist  yon  der  t I6he  des PaCOa abh/tngig. 
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Partial correlation coefficients between PaO2, PaCe 2 mean arterial blood pressure (BP) and blood flow through forebrain (CBFP), cerebellum 
(CBFc) and brain stem (CBFs) 

Group PaCO 2 B P CB Fp CBFe CBFs 

PaO 2 I 0.0702 0.0092 0.4242 --0.2515 --0.1330 
iI --0.3878 0.1080 --0.7161 ~ 0.6186 ~ --0.5612~ 

PaCe 2 1 --0.0969 0.8151 ~ 0.8178, 0.9006~ 
II 0.0892 0.3661 0.5881 ~ 0.1133 

BP I - --0.1860 --0.3273 --0.3105 
II . . . .  0.0614 0.1301 0.0183 

Significant correlations : ~ 0.05 > p > 0.0l. b 0.01 > p > 0.001. " p < 0.001. 

of PaO 2, P a C e  2, mean  ar ter ia l  blood pressure,  and  
cardiac ou tpu t  by  means  of the  part icle  d i s t r ibu t ion  
technique  a. In  group II  the  de t e rmina t ion  of CBF was 
carried out  af ter  a period of 35-40 min  of 3 -5% CO 2 in- 
hala t ion.  

Results.  The results  of mul t ip le  regression analysis  of 
the  da t a  are summar ized  in the  Table.  Cerebrovascular  
responsiveness  to changes  in PaO 2 in hype rcapn i a  differs 
f rom t h a t  observed under  normocapnia .  In  no rmocapn ia  
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Chronic  Effects  of N i c o t i n e  on Rat Gastr ic  Secre t ion  

Tobacco smoking has been  impl ica ted  as a con t r i bu to ry  
factor  in the  aetiology, and  reduced healing, of pep t ic  
ulcers 1,2. Fu r the rmore ,  nicot ine has been shown to  in- 
crease t he  ulcerogenic po ten t i a l  of h i s t amine  in dogs a and 
the  h i s tamine- fo rming  capac i ty  of the  ra t  s t omach  4. These 
facts  suggest  t h a t  nicot ine and smoking  m a y  increase 

gastr ic  acid and peps in  product ion ,  however ,  secre tory  
da t a  in the  l i t e ra ture  are con t r ad i c to ry  (5 review). We  
have  recent ly  shown t h a t  acute  doses of nicot ine depress  
gastr ic  secret ion 6,7, b u t  this  m a y  not  be d i rec t ly  appl i -  
cable to the  condi t ion  resul t ing f rom chronic alkaloid ex- 
posure.  Rep o r t ed  here  are the  effects of chronic nicot ine 


