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Norma l  values  of the a c i d - b a s e  ba lance  (pH, tension and total  content of carbon dioxide, s tandard  and 
actual  b icarbonate ,  base  deficit,  and buffer  bases)  a r e  given for  whole venous and a r t e r i a l  blood and for  
e ry th rocy t e s  of intact  dogs. 

T h e r e  a r e  r e p o r t s  i n  the l i t e r a tu r e  of de te rmina t ion  of pH [7], total  content and tension of ca rbon  
dioxide [2, 6], and the alkal ine r e s e r v e  of the blood [5] in intact  dogs. However ,  the study of s e p a r a t e  in- 
dices cannot give a comple te  p ic ture  of the s ta te  of the a c i d - b a s e  balance.  

Expe r imen t s  we re  t he re fo re  c a r r i e d  out to de te rmine  the normal  values  of indices of the a c i d - b a s e  
balance  in e ry th rocy te s  and in whole venous and a r t e r i a l  blood of intact  animals .  The assumpt ion  was 
made  that, despi te  a constant  in terchange of ions between p l a sma  and e ry th rocy te s  in accordance  with the 
laws of Donnan equi l ibr ium, the ac id -base  balance  in the e ry th rocy te s  may  differ  f rom that  in whole blood 
[I]. 

Invest igat ions  of the ac id -base  balance  in e ry th roey te s  have been under taken only in man  [3]. In- 
comple te  informat ion  of indices of the a c i d - b a s e  balance  a r e  given in the published r e p o r t s  of these  inves t i -  
gations [3, 4], because  only e ry th rocy te s  in a r t e r i a l  blood were  studied. Des t ruc t ion  of the e r y t h r o c y t e s  
to obtain a hemolysa te  was c a r r i e d  out under aerobic  conditions, thus prevent ing the w o r k e r s  f r o m  d e t e r -  
mining pH d i rec t ly  in the e ry th rocy tes .  The analys is  i tself  also was ve ry  t ime  consuming,  leading to tech-  
nical e r r o r s .  

EXPERIMENTAL METHOD AND RESULTS 

Parallel investigations were made of the acid-base balance in the erythrocytes and in whole venous 
and arterial blood of 40 intact, unanesthetized dogs. Blood samples were taken from the femoral vein and 
artery into syringes containing heparin under mineral oil. The stste of the acid-base balance was deter- 
mined immediately after removal of the blood samples by means of an Astrup apparatus (Radiometer). 

To investigate the erythrocytes, the blood sample under oil was centrifuged for 20 min at 3000 rpm, 
the plasma and the upper layer of cells were removed, and the erythrocytes remaining under oil in the cen- 
trifuge tube were frozen in liquid nitrogen (-197~ They were then thawed by placing the tube under a 
stream of hot water. Rapid freezing and thawing led to complete hemolysis of the erythrocytes. The hemo- 
lysate was investigated in the Astrup apparatus. Comparison of the results of tests (Table i) of whole 
venous and arterial blood showed that whole venous blood is more acid than arterial, and the tension and 
total concentration of carbon dioxide in arterial blood are slightly lower than in venous blood. 
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T A B L E  1. I n d i c e s  of A c i d - B a s e  B a l a n c e  of Whole  Venous  and 
A r t e r i a l  B lood  and E r y t h r o c y t e s  (M �9 t) 

Whole blood Index of acid-, 
base balance ,venous arterial 

blood blood 

Actual pH 7,3-+0,01 
Carbon dioxide 
tension (in turn I 
Hg) I 49,9+1,6 

Standard bica;bon =[ 
ate (in meq/ 
liter) [ 21,46+0,86 

Totafcarbon diox- 
ide concentrationl 

(in meq/liter) I o~ ~ a  n, 
Actual bicarbon= I . . . . . . . . .  

ate (in meq/liter)] 22,43+0,91 
Base excess (in ] -- 

meq/liter) I-6,19+o,71 
Buffer bases (in 

meqAiter) 44,4+2,6 

7,347+0,01 

38,4+1,7 

19,15+0,5 

19,4+0,73 

18,4 0,96 

--4,72_0,91 

45,8+1,8 

I 
P 

<0,005 

<0,05 

>0,05 

<0,05 

<0,05 

> 0,05 

>0,05 

Erythrocytes 

venous t arterial 
blood i blood 

7~ 144+0,02 c 7,025+0,01C 

49,9+2,7 37,0+1,53 

14,5• 15,1+1,18 

18,3+I,4 15,4-4-1,2 

17,1+1,3( t4,6:4=.t,2 

-- 16,9+3,9 --16,0+I,7 

45,8+0,9 46,8+2,4 

<0,05 

<0,05 

>0,05 

0,05 

>0,05 

>0,05 

>0.05 

C o m p a r i s o n  of  the  i n d i c e s  of a c i d - b a s e  b a l a n c e  in e r y t h r o c y t e s  and whole  b lood  showed tha t  the  pH 
is  l o w e r  in  e r y t h r o c y t e s  of bo th  venous  and a r t e r i a l  b lood  than  in the  c o r r e s p o n d i n g  whole  b lood  ( T a b l e  1). 

The  c a r b o n  d iox ide  t e n s i o n  in e r y t h r o c y t e s  i s  the  s a m e  a s  in  who le  b lood ,  wh i l e  the  c a r b o n  d iox ide  
c o n c e n t r a t i o n  in e r y t h r o c y t e s  i s  l o w e r  than  in  whole  b lood .  C o m p a r a t i v e  a n a l y s i s  of the  i n d i c e s  of  a c i d -  
b a s e  b a l a n c e  in e r y t h r o c y t e s  of a r t e r i a l  and  venous  b lood  r e v e a l e d  tha t  the  pH of e r y t h r o c y t e s  of  venous  
b lood  i s  s l i g h t l y  l o w e r  than  tha t  of e r y t h r o c y t e s  of a r t e r i a l  b lood.  T h i s  a c i d i f i c a t i o n  of  the  m e d i u m  in e r y -  
t h r o c y t e s  of venous  b lood  i s  e v i d e n t l y  due to t h e i r  high c a r b o n  d iox ide  t e n s i o n ,  fo r  t h e r e  a r e  no s i g n i f i c a n t  

d i f f e r e n c e s  in the  r e m a i n i n g  i n d i c e s .  
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