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Le  T o l b u t a m i d e  ne  nous  a y a n t  serv i  que  de  t6moin ,  
l ' ana ly se  s t a t i s t i q u e  a 6t~ mo ins  pouss6e,  ma i s  les r~sul- 
t a t s  g l o b a u x  se r e c o u v r e n t  (il ex i s te  u n  ef fe t -dose  h a u t e -  
m e n t  s ign i f ica t i f  m o n t r 6  p a r  ana lyse  de  v a r i a n c e  e t  u n  
e f f e t - r a t  s ign i f ica t i f  p o u r  le s o d i u m  e t  la  diur~se,  h a u t e -  
m e n t  s ign i f ica t i f  p o u r  le po t a s s ium) .  

A n o t r e  conna issance ,  c ' e s t  la  p r e m i e r e  fo is  q u ' u n e  
telM a c t i o n  d i u r 6 t i q u e  e t  n a t r i u r i q u e  es t  signaMe. MAHO- 
NEY e t  GOODMAN ls a v a l e n t  p o u r t a n t  m e n t i o n n 6  u n e  
a c t i o n  n a t r i u r i q u e ,  m a i s  l ' a v a i e n t  a t t r i b u 6 e  ~ u n e  e x p a n -  
s ion d u  v o l u m e  des  l iqu ides  ex t ra -ce l lu la i res ,  c o m m e  cela  
es t  connu .  Cela ne  p e u t  ~tre  le cas  chez  DOS a n i m a u x  
p u i s q u e  l ' i n j e c t i o n  d ' u n  v o l u m e  de 0,05 ~ 0,2 ml  de  soude  

p H  8,5 n ' e n t r a i n e  j a m a i s  ces r~ac t ions .  
Les  v a r i a t i o n s  de  g lyc6mie  n e  p e u v e n t  6 t re  en  cause  

puisque ,  c h a q u e  lois, l ' e f fe t  es t  i m m 6 d i a t  d a n s  la  m i n u t e  
qu i  su i t  l ' i n j e c t i on  (cf. F igu res  1 e t  2). 

D a n s  le p ro toco le  uti l is6 il es t  donc  difficile d ' a s s imi l e r  
s i m p l e m e n t  F a c t i o n  des  2 su l fonylur6es  ~ u n e  a c t i o n  
A D H - l i k e .  C ' e s t  6 g a l e m e n t  ce qu i  r e s so r t  de  l ' e x p 6 r i m e n -  

Tableau I. R6sultats avee le Chlorpropamide 8 animaux; moyenne 
=[= 6cart type de la moyenne 

r a t i o n  r a n t  su r  l ' a n i m a l  que  su r  les m e m b r a n e s  sens ib les  
l ' h o r m o n e  an t i d iu r6 t i que .  D a n s  nos  exp6r iences  on  

a u r a i t  p l u t 6 t  une  ac t ion  de  t y p e  sa l id iur6 t ique ,  ce qu i  
es t  or iginal .  

O n  p o u r r a i t  p roposer ,  d~s lors, u n e  nouve l l e  h y p o t h ~ s e  
p o u r  c o m p r e n d r e  Fac t i on  t h ~ r a p e u t i q u e  d u  Ch lo rp ropa -  
mide  d a n s  le d i ab~ te  ins ip ide :  ce t t e  ac t ion  se ra i t  com- 
p a r a b l e  A celle des  sa l id iu rS t iques  qui  am~l io ren t  ~gale- 
m e n t  ces d iabe tes .  Le  f ac t eu r  c o m m u n  semble  8 t re  la 
p e r t e  sod6e, m a i s  le m o d e  d ' a c t i o n  e x a c t  es t  encore  
h y p o t h 6 t i q u e .  Le  m o d e  d ' a c t i o n  propos6  se ra i t  doric t r~s  
d i f f6 ren t  de ceux  d6cr i t s  11. I1 ne  s ' ag i t  lh, 6 v i d e m m e n t ,  
que  d ' u n e  hypoth~se ,  m a i s  elle es t  renforc6e p a r  le fa i t  
que  ces r6su l t a t s  o n t  6t~ r e t r o u v 6 s  chez  l ' H o m m e  x3 e t  le 
R a t  d a n s  d ' a u t r e s  c o n d i t i o n s  18 

Ceci p e r m e t t r a i t  p e u t - ~ t r e  d ' e x p l i q u e r  ce r t a ine s  hypo-  
n a t r ~ m i e s  observ6es  au  cours  de t r a i t e m e n t  p a r  le Chlor-  
p r o p a m i d e  17. 

I1 p a r a t t  assez 6 t o n n a n t  que  d a n s  t o u t e s  les exp6r imen-  
t a t i o n s  pr6sent6es  jusqu 'A  m a i n t e n a n t  on  ne  se sof t  
a t t a c h 6  qu 'A c o n n a t t r e  les v a r i a t i o n s  de  la  *clearance* 
de  l ' eau  l ibre  e t  non  les v a r i a t i o n s  s i m u l t a n 6 e s  de  l '61imi- 
n a t i o n  sod6e. I1 ne  s ' ag i t  peu t -~ t r e  que  d ' u n  ef fe t  a n n e x e  
n ' a y a n t  a u c u n  r a p p o r t  avec  l ' am61iora t ion  d u  d i ab~ te  
ins ipide ,  ma i s  l ' h y p o t h ~ s e  m 6 r i t e  d 'S t r e  6 tudi6e  is. 

Doses Diur~se Sodium Potassium 
ml/15 rain ~tEq 15/min ~tEq/15 min 

Chlor- T6moins 2,07-1-0,16 4,98=[= 0,65 12,9 ~3 ,06  
propamide 5 mg 2,32 q- 0,19 5,99 :ix 1,35 16,4 -b 2,5 
(8 animaux) 10 mg 2,82 + 0,30 22,53 :::k 9,98 27,85 + 4,05 

20 mg 3,92 + 0,35 95,03 ~ 21,72 44,66-[- 4,22 

Zusammen/assung. S u l f o n y l h a r n s t o f f d e r i v a t e  w i r k e n  
bei  de r  m i t  Wasse r  b e l a s t e t e n  R a t t e  wie e in  Sa l id iu re t i -  
cum.  Dieser  ~Vi rkungsmodus  is t  d e r  G r u n d  w e s h a l b  diese  
P h a r m a k a  wie Sa l id iu re t i ca  bei  D i a b e t e s  ins ip idus  gi in-  
s t ig  wirken.  

CL. GHARIB, A. M. BURGUBURU, 
O. RIVET e t  J. SASSARD 

Tableau II. R6sultats avee le Tolbutamide 7 animaux; moyenne 
± 6cart type de la moyenne 

Laboratoire de Physiologie A de la Facultd de Mddecine et 
de Pharmacie, 8, Avenue Rocke/eller, F-69 Lyon 8 (France), 
15 juillet 7970. 

Doses Diur~se Sodium Potassium 
ml]15 mid l.tEq 15]min [xEq/15 min 

Tolbutamide T6moins 1,87 :j: 0,11 52,6 :t: 29,3 54,6 q- 12,3 
(7 animaux) 5 mg 2,2 :t: 0,24 74,7 :t: 37,4 63,8 :t: 13,45 

10 mg 3,0 4- 0,29 168,5 :[: 60,8 85,7 :t: 12,9 
20 mg 4,07 :i: 0,46 339,2 4- 99,3 104,6 4- 20,8 

is j .  H. MAHONEY et A. D. GOODMAN, New Engl. J. Med. 279, 1191 
(1968). 

16 B. DELBARRE et CL. GHARIB, C. r. Soc. Biol., Paris 163, 2431 
(1970). 

17 D. FINE et H. SHEDROVlLZKY, AnD. int. Med. 72, 83 (1970). 
is Remereiements: Nous remereions les Laboratoires Pfizer-Clin et 

Hoechst qui nods ont gracieusement fourni le Chlorpropamide et 
le Tolbutamide. 

Insensit ivi ty  to External Hydroxyl  Ions of Na Efflux from the Toad Oocyte into K-free Ringer 

Elsewhere  i t  was  s h o w n  t h a t  N a  ef f lux f rom t h e  oocy te  
of t h e  t o a d  Bu[o bu[o is s t i m u l a t e d  b y  a l ka l i n i za t i on  of 
t h e  b a t h i n g  m e d i u m  x or  b y  K r e m o v a l  ~. T h e  q u e s t i o n  
n o w  a r i z ing  is w h e t h e r  or  n o t  t h e  N a  ef f lux i n t o  a K-f ree  
m e d i u m  is s imi l a r ly  a f fec ted  b y  a more  a lka l ine  pH .  
T h e  fo l lowing c o m m u n i c a t i o n  r epo r t s  resu l t s  w h i c h  show 
t h a t  t h e  N a  e x c h a n g e  m e c h a n i s m  in  t h e  absence  of 
e x t e r n a l  K is r e l a t i ve ly  i n sens i t i ve  to  t h e  a d d i t i o n  of 
O H -  ions t o  t h e  e x t e r n a l  m e d i u m .  

Oocy tes  of 600-1200  Izm in d i a m e t e r  were  i so la ted  b y  
d i ssec t ion  u n d e r  R i n g e r ' s  so lu t ion  f rom t h e  ovar ies  ot 
spec imens  of Bu/o bu]o. T h e  c o m p o s i t i o n  of t h e  R i n g e r  
was  t h a t  g i v e n  b y  BITTAR, DICK a n d  FRYL K-free  
R i n g e r ' s  so lu t ion  was  p r e p a r e d  b y  s u b s t i t u t i n g  NaCI for  
KC1 in  e q u i m o l a r  a m o u n t .  T h e  oocy tes  were l oaded  w i t h  

24NaC1 as descr ibed  b y  DICK and  LEA 8 a n d  t h e  a c t i v i t y  
of t h e  24Na in t he  e f f luen t  was  m e a s u r e d  b y  t h e  m e t h o d  
of DICK a n d  LEA 8 as  modi f ied  b y  BITTAR, DICK a n d  
FRY 1 a n d  BITTAR ~ based  on  t h e  use  of p l a s t i c  p h o s p h o r  
sc in t i l l a to r  (Nuclear  E n t e r p r i s e s  102A) as  t h e  de t ec to r .  

Shown  in F igure  1 is a t yp i ca l  e x p e r i m e n t  in  w h i c h  K 
remova l ,  as d e m o n s t r a t e d  b y  BITTAR 4, causes  a rise in  

1 E. E. BITTAR, D. A. T. DICK and D. J. FRY, J. Physiol., Lond. 
196, 693 (1968). 

2 E. E. BITTAR, Life Sci., 9, 113 (1970}. 
s D.A. 2". DICK and E. J. A. LEA, J. Physiol., Lond. 174, 55 (1964). 
4 E. E. BITrAR, Life Sci., 9, 1049 (1970). 
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N a  efflux.  Also s h o w n  in t h i s  f igure  is t h a t  a n  e x t e r n a l  
p H  charfge f rom 7.4 to  8 is w i t h o u t  effect  on  t he  efflux.  
The  s imp les t  way  to  exp la in  t h i s  r e su l t  is to  suppose  
t h a t  K r e m o v a l  i n a c t i v a t e s  t h e  Na+-K+-ATPase ,  l ead ing  
to  s t i m u l a t i o n  of a n  N a - N a  or  Na-Ca  e x c h a n g e  d i f fus ion  
m e c h a n i s m ,  t h e  p H  o p t i m u m  of w h i c h  is less t h a n  8. 

However ,  on  occas ion  a p H  sh i f t  oI t h e  K-f ree  R i n g e r  
f rom 7.4 to  8 causes  a s l igh t  rise in  N a  eff lux,  as i l l u s t r a t ed  
b y  F i g u r e  2. T h i s  ra ises  t h e  poss ib i l i t y  t h a t  K r e m o v a l  
m a y  n o t  a lways  c o m p l e t e l y  i n a c t i v a t e  t h e  t r a n s p o r t  
e n z y m e  or  t h a t  t h e  sma l l  a m o u n t  of K ions lef t  o n  t h e  
sur face  of t h e  oocy te  is su f f i c ien t  to  keep  t h e  e n z y m e  
p a r t i a l l y  ac t ive .  A n o t h e r  e x p l a n a t i o n  would  be  t h a t  a 
r ise  in  e x t e r n a l  p H  is fol lowed b y  a r ise  in  t h e  i n t e r n a l  

pH,  r e su l t i ng  in  more  N a  + t r a n s p o r t .  Th i s  would  be  in 
keep ing  w i t h  USSING'S t h e o r y  5 

The  conc lus ion  t h a t  t h e  e x t e r n a l  p H  o p t i m u m  of t he  
N a  e x c h a n g e  d i f fus ion  m e c h a n i s m  is less t h a n  8 is sup-  
p o r t e d  b y  e x p e r i m e n t s  showing  t h a t  unless  K r e m o v a l  
s t i m u l a t e s  N a  toss, t h e  e i f tux  m e c h a n i s m  is r e l a t i ve ly  
in sens i t i ve  to  t h e  a d d i t i o n  of O H -  ions to  t he  b a t h i n g  
m e d i u m .  Th i s  is i l l u s t r a t ed  b y  F igu re  3. 

H a v i n g  found  t h a t  e x t e r n a l  p H  inf luences  t h e  size of 
N a  ef f lux  i n to  n o r m a l  R i n g e r  ~, i t  s eemed  of i n t e r e s t  to  
m e a s u r e  t h e  p H  of p e r i t o n e a l  f luid in  t h e  f emale  toad .  
Th i s  was  done  in s i tu  w i t h  a p H  mic ro -e lec t rode  u n i t  
(E.I .L. ,  mode l  C-33-B) d u r i n g  t h e  m o n t h  of May.  T h e  
p H  of pe r i t oneM f luid  in  4 t o a d s  was  f o u n d  t o  v a r y  f r o m  
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Fig. 1. Semi-log plot showing the lack of effect on Na efflux of a 
pH shift from 7.4 to 8 of the K-free medium. Showu beforehand 
is the stimulatory action of K removal (month: April). 
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Fig. 3. The lack of effect of both K removal and alkatinization of 
the bathing medium (month: April). 
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Fig. 2. Slight stimulation of Na efflux into a K-free medium caused 
by an external pH shift from 7.4 to 8 (month: April). 

7.6 to  7.9. Th i s  p t I  r a n g e  does n o t  differ  f rom t h a t  
o b t a i n e d  b y  us ing  p e r i t o n e a l  f lu id  f rom D o m i n i c a n  
female  spec imens  of Bu]o marinus (M. WOOSTER, pe r sona l  
c o m m u n i c a t i o n ) .  These  o b s e r v a t i o n s  serve to  con f i rm  
w h a t  h a d  been  deduced  f rom ear l ier  e x p e r i m e n t s ,  n a m e l y  
t h a t  t h e  e x t e r n a l  p H  o p t i m u m  of t he  t r a n s p o r t  e n z y m e  
in  s i tu  lies in  t he  reg ion  of 8, a n d  n o t  7.4 °. 

Zusammen]assung. A n  e inze lnen  O o z y t e n  yon  Bu[o bu/o 
wird  gezeigt ,  dass  de r  N a t r i u m t r a n s p o r t  in  ka l i umf re i e r  
R i n g e r l 6 s u n g  gegeni iber  e iner  Z u n a h m e  des  ~usse ren  pI~ 
r e l a t i v  i n t e n s i v  ist.  

E .  E .  BEr:rAR 7 
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