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Blood Gases and Acid—Base Status in Awake Do^s 
O 

J O S L : P H O . S O D I P O A N D D O C I I I L L E E 

Department of Anaesthesia, College of Medicine, University of Lagos, Nigeria 

(Received 7 February 1972; accepted 6 April 1972) 

Summary , hor ly-eight b lood samples f rom twelve animals were obtained through 
a ca the te r in the femoral artery. Analysis yielded the following mean values; pH 
7-37, P a C O , 35-9 m m H g , P a 0 2 84 m m H g and base excess (BE) - 3 - 5 mEq/ l , 
haemoglob in 13 g/'100 ml, heart rate 84/min, and arterial blood pressure 150/78 
m m H g . These findings revealed a low blood bicarbonate with carbon dioxide 
content and a low pH relative to man. It is suggested that these observat ions 
should be taken into considerat ion in dogs being used for experimental research 
related to man . 

Resume. Qua ran t e huit echanti l lons de sang sont ohtenus par un catheter introduit 
dans 1'artere femorab le de douze chiens eveilles; les analyses ont donnes les valeurs 
moyennes suivantes ; p H 7,37, T a C 0 2 35,9 m m H g , T a 0 2 84 m m H g exces de bases 
3,5 mEq/ l , hemoglonine 13 g/100 ml, bat tements cardiaques 84/mm, tension 
arteril le 150/70 m m H g . Ccs parametres montrent des valeurs moyennes de bicar-
bona te sanguin , de C O , ct de pi I qui sont plus bases quechez Pheme. Ces donnes 
deivent etre prises en considerat ion chez les chicns soumis a une ventilation 
artificielle d a u s le d o m a i n e de la recherche. 

Repor ts in the world l i terature on the arterial pH , P C 0 2 and P 0 2 in unanaesthetized 
experimental an ima l s are very few (Dill et a I., 1932; Van Stewart et a I., 1966). 

Previous study by Dill et at. (1932) demons t ra ted that the pH varied f rom 7-33 to 7-39 
and averaged 7-38 and the arter ial ca rbon dioxide ( P C 0 2 ) tension was 40 m m H g measured 

TAIILI: I. Acid-basc status in conscious dogs from two investigators 

Temp. pH PaCo> Pa02 Base cxccss 
Investigators (/.°C) units (mniHg) (mmHg) (BE) (mEq/l) 

Dill et al. 
(1932) 38-9 

Sodipo el al. 
(Present series) 37 

» D ' 1 ° S O d i P ° ' l i c P i l r " " C n l 0 f A n a c s , h e s ' a . College of Medicine, University of Lagos, 

1 301 

7-38 40 — _3.fi 

7-37 35-9 84 - V 5 
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o O Q Q O O CO -T o — M O r-~ r- Q O O rl rf ON © r-. ON ON oo ON o o co co 00 n •— o o o \0 S5 3 r - x o r ^ - o © © 0 «o 

"ov-iv-jv-j «<p «<p «o v» 
r*1 C"i r+\ t~, f+i t+i r*i r**j r*"> ro c"> f l — — — — c-i r*% r»"i 

rp p p v p q \ v n n ia as r~ in ia o ^ 
M M n ri © T v-> rJ rr c«-> •/-» «r> O in f j f^| — «/•> rn tT 
I I I I I I I I I I I I I I I I I | I I I I I 

up 
O r» 

O O "rf Gs f» © 00 r» r- r- 00 r» 

«o oc «o p © o\ 'O C *0 9s *0 °P 
IA v-i — r-~- co cb c\ 00 r» x cb o r> 00 © r4 r* n r , t m r«-, m ro n M n n ci n rt n n n t 

v~> O © ON © CTv ^ <n 
© **• r«"i 00 o r*> ir> h> o\ 00 r- r> o r- \b ^ m n m m r*i m r i n n r j m n m n 

<v~l l/~» 00 f i 00 IA 0 o-» i> «/-» 00 v-i co u~> ir> r4 ri 00 0 «/•> 0 sO 0 Ov T r» w> O »/•> 0 00 
"T r«"> r*~. ' t rp T4 T rp T* T> T4 rr rp rr Tf rp rp rp rp rr rp rp 
r- r- r~ r« r~ r- r~ r~ r- r* r*» r*» r- r- r- r-» r-~ r- r- f~~ t*» r*- h- r~~ 

rr CO r*"» "A rp CO rp O rr GO r»"» 0 •«r CO rp 
r- r- r- r- r- r- r-

"O co co p vr> 0 °o 
CO f , 00 r»% CO ro do c> r» n r» r*"> M m 00 C~i 
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304 Joseph O. Sodipo and Do Chi I Lee 
at 38-9°, but the a r t e r i a l o x y g e n t e n s i o n w a s no t s t a t ed . T h e present s tudy was under taken 
to provide basic d a t a o n b l o o d g a s e s a n d a c i d - b a s e s t a tus in a w a k e dogs , awai t ing experi-
ments in t he A n a e s t h e s i a R e s e a r c h L a b o r a t o r y of the Facu l ty of Medic ine , University of 
T o r o n t o , C a n a d a ( T a b l e 1). 

M A T E R I A L S A N D M E T H O D S 

Twelve hea l thy m o n g r e l d o g s w e i g h i n g 12-7-17-2 kg obse rved fo r 10 days before experi-
ments , were used f o r t he s t u d y . T h e a n i m a l s we re t r a ined to lie quie t ly on a padded table and 
made a c c u s t o m e d t o t he l a b o r a t o r y s u r r o u n d i n g s a n d pe r sonne l b e f o r e a n y exper iment was 
a t t empted . 

Blood was o b t a i n e d f r o m the f e m o r a l a r t e r y u n d e r a n a e r o b i c c o n d i t i o n s by pe rcu taneous 
puncture o r by in lying p o l y e t h y l e n e c a t h e t e r . A f t e r a pe r iod of ha l f a n h o u r , b lood samples 
were taken every 30 min f r o m the f e m o r a l a r t e r y a n d ana ly sed immed ia t e ly at 37°C for pH, 
P a C 0 2 and P a 0 2 u s ing a R a d i o m e t e r ( C o p e n h a g e n ) A s t r u p mic ro -e l ec t rode opera t ing 
through a mode l 22 p H m e t e r . T h e a r t e r i a l c a r b o n d iox ide ( P a C 0 2 ) a n d oxygen ( P a 0 2 ) 
tensions were m e a s u r e d us ing t he o r ig ina l S a v e r i n g h a u s d o u b l e e l ec t rodes connec ted to a 
Radiometer p H e l ec t rode . T h e o x y g e n a n d c a r b o n d iox ide e l ec t rodes were ca l ib ra ted using 
gas mixtures of k n o w n oxygen a n d c a r b o n d i o x i d e t ens ions . 

In addi t ion , a r te r ia l p H was m e a s u r e d u s i n g t h e m i c r o - A s t r u p t e c h n i q u e (1960) an d the 
base excess (BE) was o b t a i n e d f r o m the S i g g a r d - A n d e r s o n n o m o g r a m (S igga rd -Ander son 
& Engel, 1960; S i g g a r d - A n d e r s o n , 1962). 

Femora l ar ter ia l p re s su re w a s m e a s u r e d wi th a S t a t h a m t r a n s d u c e r ( P 2 3 A A ) connected 
to the polyethylene c a t h e t e r a n d the hea r t r a t e w a s m o n i t o r e d by needle e lec t rodes f r o m 
limb leads connec ted to a n e l e c t r o - c a r d i o g r a m . Bo th we re r e c o r d e d ha l f -hou r ly on a six 
channel Beckman d y n o g r a p h . H a e m o g l o b i n c o n c e n t r a t i o n o f a r t e r i a l b l o o d was es t imated 
by means of a Spencer h a e m o g l o b i n o m e t e r . 

R E S U L T S 

The results of for ty-e ight m e a s u r e m e n t s t a k e n a t h a l f - h o u r l y in t e rva l s in twelve consc ious 

TABLE 3. The range and mean values of acid-base balance, haemoglobin, heart rate, and blood 
pressure in twelve awake dogs 

Temp. 
L°C 

pHa 
(units) 

PaCo2 
(mmHg) 

P a 0 2 
(mmHg) 

Base 
excess 

(mEq/l) 
Haemoglobin 

(g/100 ml) 
Heart 
rate 

Blood 
pressure 
(mmHg) 

Range 37-39 7-325-
7-415 

25-
43-3 

68-
108 

0 to - 7 * 11-15 60-120 09/55-
190/105 

Mean 37-8 7-37 35-9 84 - 3 - 5 13 84 150/38 
SD± — ± 0 03 ±5-1 ±8-4 ± 1-72 — 

* An old dog. 
SD = Standard deviation. 
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Blood gases and acid-base status in dogs 305 
dogs a re shown in T a b l e 2. T a b l e 3 lists the ranges and m e a n values of t empe ra tu r e , p H , 
P a C 0 2 , P a 0 2 , base excess, h a e m o g l o b i n concen t r a t i on , hear t ra te a n d b lood pressure . 

T h e obse rved va r i a t ions , co r rec ted to 37°C, were in the ar ter ia l c a rbon dioxide tension 
(Table 2). 

D I S C U S S I O N 

T a b l e 3 s h o w s tha t the a c i d - b a s e s t a tus in n o r m a l conscious dogs corre la tes well wi th that 
of m a n a p a r t f r o m the lower ar ter ia l c a r b o n dioxide tension in this series. Dill et al. (1932) 
r epo r t ed ave rage values of P a C 0 2 40 m m H g and pH 7-38 measured at a t e m p e r a t u r e of 
3 8 - 9 X , a n d c o n c l u d e d tha t the P a C 0 2 has the s a m e value in dogs as in m a n , but the b lood 
is sl ightly m o r e acid . 

T h e resul ts f r o m the present invest igat ion (Table 1) indicate that a relatively low P a C 0 2 of 
35-9 m m H g a n d p H 7-37 a r e n o r m a l in o u r l abo ra to ry dogs. P robab ly the low ar ter ia l 
P a C 0 2 reflects a smal le r bu f fe r ing capac i ty of the blood in thesespecies . Th is fact h a r m o n i z e s 
with the obse rva t i on tha t the c a r b o n i c acid capac i ty in dogs is less than in m a n . 

Dill et al. (1932) did not s ta te the ar te r ia l P a C 0 2 . T h e result f r o m our s tudy suggests tha t 
unanaes the t i z ed dogs have a m e a n P a 0 2 of 84 m m H g which is within the n o r m a l l imits 
o b t a i n e d fo r m a n , a l t h o u g h a little bit low. T h e relatively low value m a y be a t t r ibu ted to 
large n u m b e r of a r t e r i ovenous shun t s in the dogs (E. A. Elebute, personal c o m m u n i c a t i o n ) . 
T h e base excess (BE) f r o m the da t a of Dill et al. (1932) was —3-6 mEq/ l , der ived f r o m c a r b o n 
d iox ide c o n t e n t o f 21-4 mm/I (Tab le 3). 

T h e base excess (BE) o b t a i n e d f r o m the present s tudy was —3*5 mEq/ l , which is s imilar 
to the da t a of Dill et al. (1932) (Table 3). Th is value suggests the occur rence of a n o n -
resp i ra to ry acidosis , but the mechan i sms under ly ing this 'me tabo l i c ' f ac to r a re not clear . T h e 
t endency for a lactic ac idosis to deve lop in dogs in associat ion with sympa the t i c s t imula t ion 
and c a t e c h o l a m i n e release, a s d u r i n g e ther anaes thes ia (Brewster , Bunker & Beecher , 
1952), suggests a s imilar mechan i sm d u r i n g fear , fr ight a n d apprehens ion in consc ious , 
unp rcmed ica t ed dogs . Th is is s u p p o r t e d in the present exper iments by the persis tence of low 
value for ' s t a n d a r d b i ca rbona te ' . It should be noted tha t the only significant va r ia t ion tha t 
occurs is in ar ter ia l P C O , and this is p robab ly d u e to pan t ing which is a n o r m a l physiological 
response in dogs. H a e m o g l o b i n value of 13 g/100 ml b lood ob ta ined in this invest igat ion is 
s imilar to tha t in m a n . 

T h e ar ter ia l b lood pressure of 150/78 m m H g ob ta ined in this s tudy suggests a h igher 
value for m a n of s imilar age , sex, height and weight. T h e heart ra te of 84/min is a lso within 
no rma l limits for m a n . 

Differences between the a c i d - b a s e ba lance of the d o g and m a n should be t aken in to 
accoun t when in terpre t ing results in this a n i m a l subjected to exper imenta l research in 
relat ion to h u m a n s . 

Ideally, the a c i d - b a s e ba lance of the ar ter ia l b lood shou ld be s t andard ized in all experi-
mental studies in an ima l exper iments . 
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