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Cerebrospinal Fluid pH, pCO 2 and Bicarbonate 
Ambient Temperature 

In  a previous inves t iga t ion  (SIEMON et al. 1) we demon-  
s t ra ted  t h a t  during pant ing  of awake dogs, the  blood 
gases can be al tered in the  direct ion to  alcalosis. Fu r the r -  
more it  was shown (PL~sCI~KA ~) t h a t  in con t ra ry  to 
condit ions at  normal  body tempera ture ,  at  e levated 
body tempera tu res  respi ra tory  alcalosis s t imulates  ra ther  
t han  depresses vent i la t ion.  Consequent ly  i t  was reason- 
able to  look for a l te ra t ion  of cerebrospinal  fluid (CSF) 
which migh t  explain these results. 

Methods. During short  anaesthesia  wi th  Thiogenal |  a 
po ly thene  ca the te r  was placed into  one femoral  ar tery.  
I n  subsequent  surgical procedures  t h e  m e m b r a n a  
at lanto-oecipi ta l is  was exposed by  cu t t ing  the  muscles of 
the  neck in the  midline.  To p reven t  pain, a local anaes- 
the t ic  (Hostacain|  was repea ted ly  in jec ted  into the  
dissected muscles. I h af ter  recovery  f rom anaesthesia  

of the Conscious Dog, Under Exposure to High 

pH.  According to this  pa t t e rn  the  CSF  bicarbonate  is 
higher  t han  t h a t  of ar ter ia l  blood. I t  is also remarkable  
t h a t  C S F  p H  and pCO~ al tera t ions  are paral le l  to the  
blood gas al terat ions.  W e  therefore  have  to t ake  into 
account  t h a t  dur ing pan t ing  no t  only the  blood gases bu t  
also the  acid-base s ta te  of C S F  is a l tered to respi ra tory  
alcalosis. 

Conclusion. F r o m  the  results of present  experiments ,  
the  following conclusions m a y  be  drawn:  (1) There  is no 
change of pH,  pCO~ or b icarbona te  of the  CSF  which 
migh t  expla in  the  ven t i l a to ry  dr ive dur ing pant ing,  in- 
spi te  of the  alcalosis prevai l ing  in t he  ar ter ial  blood. 
(2) Since a l tera t ions  of the  acid-base s ta te  o'f CSF  and 
blood dur ing pan t ing  paral le l  each other,  i t  is possible 
t h a t  bo th  influence the  ef iector  mechanisms  of the  
t empera tu re  regula t ion a. 

(the dogs a t  this  t ime  could run  about  freely) the  following 
procedure  was made. Fi rs t  we took  an anaerobic  sample Zusammenfassung. An 13 wachen  H u n d e n  wurde  bet 
of ar ter ia l  blood at  neut ra l  ambien t  t empera tu re  o f ,  normaler  und bet erh6hter  Umgebungs t empera tu r  der 

Period Control Onset of panting Maximum of panting 

tgU (~ 24 36 36 

S.D. ~ S.D. ~ S.D. 

OR (~ 39.4 ~ 0.7 40.0 ~ 0.7 40.1 ~ 0.6 
f (miu -1) 35 • 186 ~84.7 277 21281.0 

pCO 2 (Torr) blood 35.8 ~ 5.6 35.7 ~ 7.7 31.6 i 9.2 
CSF 41.1 ~ 2.6 39.9 =L 3.6 36.0 i 5.8 

pH blood 7.382 i 0.035 7.397 ztz 0.038 7.432 ~ 0.081 
CSF 7.331 ~ 0.031 7.344 ~ 0.039 7.376 • 0.068 

HCO~(mM/1) blood 20.1 • 2.7 19,8 ~ 2.7 19.6 =~ 3.3 
CSF 22.3 :L 1.3 21.8 i 1.3 20.8 • 1.6 

Rectal temperature (vaR), respiratory rate (f), CO2-pressure (pCO2) , pH and bicarbonate (HCO~) in relation to ambient temperature (vaU), 
g, mean values of 13 experiments; S.D. standard deviation. 

24~ At  the  same t ime  we made  a puncture  into the  
eis terna cerebello-medullaris,  t ak ing  an anaerobic  sample  
of nearly 2 ml  CSF. The  pCO 2 and the  p H  were imme-  
d ia te ly  m e a s u r e d  direct ly  by electrodes (Radiometer  
Copenhagen).  The b icarbonate  of the  blood and of the  
C S F  was de te rmined  by the  manomet r i c  me thod  of VAN 
SLYKE. In  addi t ion  respi ra tory  ra te  and body  tempera -  
ture  were measured.  After  these de te rmina t ions  at  
neut ra l  ambien t  t empera tu re ,  the  dogs were b rought  
into a c l imate  chamber  wi th  a cons tan t  h igh ambien t  
t empera tu re  of 36 ~ and normal  humidi ty .  A t  the  onset  
and a t  the  m a x i m u m  of the rmal ly  induced pant ing,  the  
described measurements  were made  again. 

Results. In  the  Table  the  mean  values  of all measure-  
ments  are shown. Compar ing the  acid-base parameters  
for ar ter ia l  blood and C S F  one can see t h a t  at  neu t ra l  
t empera tu re  as well as a t  h igh  ambien t  t empera tu re  the  
ar ter ial  blood pCO 2 is always lower than  the C S F  pCO~, 
while ar ter ia l  blood p H  is always higher  t han  the  C S F  

Kohlens/ iurepart ia!druck,  die Wassers toff ionenkonzen-  
t r a t ion  und der  Bikarbona tgeha t t  des arteriel ten Blutes  
und des Liquor  cerebrospinalis  gemessen. Danach  ergab 
sich, dass diese Wer te  sowohl im arteriel len BIut  als auch 
im Liquor  cerebrospinalis w~ihrend der W~rmepolypnoe  
Anderungen  im Sinne einer respiratorischen Alkalose 
aufzeigen. 
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