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Experimental procedures. 1. Normal dogs. ]3icarbonate 
reabsorp t ion  ra te  (Bt lCOaR) was measured  a) a t  normal  
l~c! va lues  (29 exper iments  on 17 dogs, 134 clearance 
periods), b) a t  h igh ]?Cl values  (8 exper iments  on 7 dogs, 
43 c learance periods) and c) a t  low Pcl values (I3 ex- 
pe r imen ts  on 10 dogs, 84 c learance  periods). 

2. Respiratory acidotic dogs. While  blood pCO~ values 
were ma in ta ined  be tween  132 and 164 m m  Hg by the  
inha la t ion  of CO, 20% in O~, B H C O a R  was measured  
a) a t  normal  P a  values  (11 exper iments  on 9 dogs, 43 
c learance  periods) and b) a t  h igh  Pet va lues  (10 experi-  
men t s  on 9 dogs, 45 c learance periods).  

3. Acetazolamide-treated dogs: Dur ing  cont inuous  in- 
fusion of ace tazo lamide  (30-55 mg/kg /h ,  preceded by  a 
p r iming  dose of 10 mg/kg) ,  B H C O a R  was measured  a) a t  
no rmal  Pc~ va lues  (8 expe r imen t s  on 7 dogs, 65 clearance 
periods) and b) a t  h igh Pcl va lues  (5 exper iments  on 
5 dogs, 46 c learance  periods). 

Results. 1. Normal dogs (Fig. B). The respect ive values 
of the  slope of the  regression lines calculated for the  
re la t ion  be tween  ]3HCO3R and Pc1 in the  3 groups of 
normal  animals  are :  0.295 in hypochloremia ,  0,167 in 
normoch lo remia  and 0.130 in hyperchloremia .  Thus, the 
effect  of C1 on B H C O a R  is progress ively  diminishing as 
Pc~ va lues  are increasing so t h a t  the  relat ion between 
B H C O a R  and PCl is t ru ly  a curvi l inear  one. 
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Bicarbonate reabsorption rate values plotted with plasma chloride 
concentration values in respiratory acidosis A, in normal dogs B, and 

during aeetazolamide treatment C. 
The horizontal lines drawn at BHCOaR values of 25 mM/LGF re- 
present the mean value of BHCOnR during NaHCOa infllsion in 
normal dogs. The hatched zone in B represents the 4 a range of the 

mean value of BHCOsR. 

2. Respiratory acidotic dogs (Fig. A). As for the  normal  
animals ,  the  depression induced by  Ct on BHCO3R is of 
g rea te r  magn i tude  a t  normal  t h a n  a t  h igh  ])cl levels:  the  
values  of the  slope of the regression lines calcula ted for the  
re la t ion be tween 1¢HCO31( and Pc1 are 0.276 for the  
normochloremic ,  and 0.169 for the hyperch loremic  respi- 
r a to ry  acidot ic  auimals.  

3. Acetazolamide-treated dogs (Fig. C). Despi te  the  pro- 
found inhibi t ion  of BHCOaR produced  by ace tazolamide ,  
this t ubu l a r  t r anspor t  is f l , r ther  depressed (to the  ex- 
t r eme ly  low level  of 7.0 mM/LGv) by NaCI adminis t ra t ion .  
As was noted for normal  and  for resp i ra tory  acidot ic  
animals,  the  inf luence of C1 on BHCOaR is d iminishing as 
Pci is progress ively  r is ing:  the  regression line has a slope 
of 0.114 a t  normal ,  instead of 0.055 a t  high PCl levels. 
Bo th  values  differ  s ignif icant ly  from zero (P < 0.001). 

Comment. Al though  the  depression of B H C O a R  pro- 
duced by C1 was previous ly  noted in normal  ~ and in 
respi ra tory  acidot ic  ~ dogs, our  d a t a  fur ther  show t h a t  the  
magn i tude  of the  influence of hyperch lo remia  is p r imar i ly  
affected by the init ial  level of B H C O a R  itself. This  
phenomenon  is demons t r a t ed  by  the  fact  tha t ,  for any  
given value  of Pcl increment ,  the  in tens i ty  of C1 influence 
on BHCOaR is d iminishing in t he  fol lowing order :  
resp i ra tory  acidotic,  normal  and ace tazo lamide- t r ea ted  
animals .  The  values  of the  slope of the  regression lines 
ca lcula ted  for the  relat ion be tween  B H C O a R  and  Pcl in 
the  three  condi t ions  invest igated,  differ  s igni f icant ly  in 
the  sole case of respi ra tory  acidot ic  versus ace tazo lamide :  
t rea ted animals  (0.02 *~. 1' < 0.05 in normoch lo remia  and 
0.001 < 1 ~ < 0.0l in hyperchloremia) .  

I;inally, our  da t a  on respi ra tory  acidot ic  dogs loaded 
with  NaHCO3 alone demons t ra t e  that ,  cont rar i ly  to a 
recent ly  held view s, the increase in BHCOaR observed a t  
high p lasma b icarbona te  concent ra t ion  values  is readi ly  
expla ined by the  spontaneous  reduct ion  in Pcl which 
follows acute  NaHCOa loading. 

Rds,,md. l . ' in tens i t6  (le la d6pression qu ' en t r a lne  l 'hyper -  
chlor6mie sur  ta r6absorpt ion tubula i re  du b icarbona te  
chez le chien para i t  ¢,tre essent ie l lement  d6termin~e par  te 
niveau init ial  de la rdabsorpt ion du bicarbonate .  
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dogs submi t t ed  to two exper imenta l  procedures  affect ing 
p r imar i ly  BHCO~R:  acute  resp i ra tory  acidosis and acet-  
azolamide  t r ea tmen t .  

Experimental procedures. I n  each  exper iment ,  hyper -  
tonic  NaC1 was infused to  raise PCl and PNa to  170 and 
210 mM/1, respect ively.  

1. Respiratory acidosis (17 exper iments  per formed on 
16 dogs, 94 clearance periods) : resp i ra tory  acidosis (blood 
pCO 2 134-174 m m  Hg) was ma in ta ined  t h r o u g h o u t  each  
expe r imen t  by  the  inha la t ion  of CO~ 20% in O v In  7 ex-  
per iments ,  PBHCO, ranged f rom 19.5 to 24.7 raM/1 so t h a t  
BHCO~ excre t ion  ra te  was negligible. I n  10 exper iments ,  
PnHCO= was ma in t a ined  be tween  27.5 and 45.0 raM/1 by  
add ing  NaHCO~ to the  saline infusion, so t h a t  BHCOa 
excre t ion  ra te  exceeded 5.0 mM/1 glomerular  f i l t ra te  in 
26 c learance periods. 

2. A cetazolamide treatment (6 exper iments  pe r fo rmed  on 
6 dogs, 49 c learance periods) : ace tazo tamide  ~ was infused 
th roughou t  each expe r imen t  a t  a ra te  of 30-45 mg/kg/h ,  
a f te r  a p r iming  dose of 10 mg/kg.  PBHCO~ ranged  f rom 10.6 
to  22.3 mM/t  and BHCO~ excre t ion  ra te  exceeded 5.0raM/1 
g lomeru la r  f i l t ra te  in 38 c learance periods. 

be noted  tha t ,  in the  dog ~ as well as in the  ra t  s,9 submi t t ed  
to prolonged CO, exposure,  w i thou t  NaCI loading, C1 ex- 
cre t ion ra te  has  been regular ly  found to  b e  increased 
dur ing  the  first  two  days  of CO~ exposure.  Our  nega t ive  
findings in acute  resp i ra tory  NaCl- loaded dogs would 
suppress one of the  object ions  raised agains t  PITTS'S 
t heo ry  TM which  assumes a p r ima ry  role to ac t ive  N a  
t r anspor t  in t he  genesis of  an  e lec t rochemical  po ten t i a l  
responsible for the  passive reabsorp t ion  of BHCO~ and C1. 

Ace tazo lamide  t r e a t m e n t  marked ly  reduces N a R  and 
C1R. Similar  results  were ob ta ined  by  SCHWARTZ and 
RELMAN 11 and by  WESSON x~, a l though  smal ler  doses of 
ace tazo lamide  are  devoided  of a n y  s ignif icant  effect  ~.  
This  lack of ac t ion  of  s m a l l  doses on C1R, despi te  thei r  
effect  on BHCO~R, affords evidence,  b u t  no proof, t h a t  
the  chlorure t ic  effect  of large doses is i ndependen t  of the  
ac t ion  of t he  d rug  on hydrogen  secretion.  Such an in ter -  
p re ta t ion  would  s tand  agains t  the  second objec t ion  
opposed to PITTS'S t heo ry  ~o, for, according to this  con- 
ception,  if the  act ion of ace tazo lamide  on C1R was 
dependen t  on B H C O s R  inhibi t ion,  C1R would  be in-  
creased ra the r  t h a n  decreased by  the  drug.  
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Fig. 1. Relation between El (black circles) and Na (open circles) 
reabsorption rate and plasma concentration values during respiratory 
acidosis. The thick line represents regression during acidosis and the 

thin line regression previously calculated for normal dogs. 
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Fig. 2. Relation between C1 (black circles) and Na (open circles) re- 
absorptiou rate and plasma concentration values during aeetazolamide 
infusion. The thick line represents regressiou during acetazolamide 
treatment, and the thin line regression previously calculated for 

normal dogs. 

Results, I. Respiratory acidosis. In  F igure  1, the values  
of Na  and C1 reabsorpt ion  ra te  have  been p lo t t ed  wi th  the  
corresponding values  of PNa and Per  I t  is obvious  t h a t  
N a R  and CIR rise l inear ly  wi th  PNa and Pcv The  slopes of 
t he  regression lines calcula ted for the  re la t ion  be tween  
reabsorpt ion  ra te  and p lasma concen t ra t ion  values  are 
0.655 for Na  and 0.674 for C1. B o t h  values  are  s ignif icant ly  
di f ferent  f rom zero, b u t  t h e y  do no t  differ f rom the  slopes 
ca lcula ted  in no rma l  dogs ~. Increase  in PBHCO~ dur ing  
resp i ra tory  acidosis did no t  affect  the  re la t ion be tween  
N a R  and PNa or be tween  C1R arid PCl. 

2. A cetazolamide treatment. Figure  2 presents  in a s imilar  
m a n n e r  t he  d a t a  ob ta ined  in ace tazo lamide- t rea ted  dogs. 
The  va lues  of the  slope of the  regression lines ca lcula ted  
for the  re la t ion be tween  reabsorpt ion  ra te  and p lasma 
concen t ra t ion  values  are  -- 0.030 for Na  and 0.089 for C1. 
These  va lues  are  no t  s ignif icant ly  di f ferent  f rom zero, b u t  
t h e y  differ  f rom the  slopes ob ta incd  in normal  dogs 5. 

Comment. The lack of s t imula t ion  of resp i ra tory  acidosis 
on C1R in our  exper iments  is in marked  opposi t ion wi th  
the  findings of WESSON 6 in s imilar  exper iments .  I t  should 

Rdsumd. L'ac idose  respira toire  aigu~ n 'a f fec te  pas  
s ign i f ica t ivement  la rdabsorpt ion tubula i re  du Na  e t  du 
CI, alors que  celle-ci es t  d~prim*e pa r  l ' admin i s t r a t ion  
d 'ac6tazolamide .  
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