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r o t a t i o n  in p y r i d i n ;  ELLIOTT et  al. va lue  ~ for qui l la ic  
acid was used for  t he  aglycon.  

A l t h o u g h  t h e r e  is no  d i rec t  p roof  t h a t  t h e  g lucuronic  
acid is l inked  to  t h e  c a r b o n  3 hyd roxy l ,  i t  c an  be  fa i r ly  
well  accep ted  on  p h y t o c h e m i c a l  g rounds  ~8. 

Rdsumd. L a  p rosapogen ine  o b t e n u e  de  la qu i l la ja  sapo-  
n ine  est  le f l -D-glucopyranuronoside  de l ' ac ide  qui l la ique.  
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T h e  E f f e c t  o f  U n c o u p l e r s  o f  O x i d a t i v e  P h o s p h o r y l a t i o n  o n  S o d i u m  T r a n s p o r t  i n  t h e  P r o x i m a l  R e n a l  
T u b u l e  o f  t h e  R a t  

The  ques t ion  of t he  source  of ene rgy  for t he  p o s t u l a t e d  
ac t ive  t r a n s p o r t  a n d  r e a b s o r p t i o n  of sod ium f rom the  
p r o x i m a l  m a m m a l i a n  t u b u l e  has  n o t  been  e luc ida ted .  I n  
t he  t o a d  b ladder ,  frog sk in  s and  even  in t h e  p r ox imM 
t u b u l e  of Necturus2 ,  on  t h e  o t h e r  hand ,  ox ida t i ve  phos-  
p h o r y l a t i o n  ha s  been  s h o w n  to  p l ay  a s ign i f ican t  role in 
t he  energet ics  of sod ium t r a n s p o r t .  E x p e r i m e n t s  w i t h  in- 
h ib i to r s  of o x i d a t i v e  p h o s p h o r y l a t i o n  2, 4 -d in i t ropheno l  
and  o l igomycin  in dogs ~-5 a n d  ra t s  s led to  t he  conclus ion  
t h a t  in  t h e  dog k i d n e y  t h e  ene rgy  for sod ium t r a n s p o r t  is 
no t  der ived  f rom ATP .  Th i s  conclus ion  is c o n t r a - i n d i c a t e d  
b y  t he  f ind ing  of KATZ a n d  EPSTEIN 7 on  t he  d i rec t  
r e l a t ionsh ip  b e t w e e n  N a - A T P a s e  a c t i v i t y  a n d  sod ium re- 
a b s o r p t i o n  in r a t  k idneys ,  a n d  t h a t  of CHE~TOK et  al. ~ 
who  obse rved  a s l ight  i n h i b i t i o n  of p r o x i m a l  r e a b s o r p t i o n  
a f te r  app ly ing  D N P  in to  t h e  r ena l  tubu le .  

I n  t he  p r e sen t  work,  we used in a d d i t i o n  to  D N P ,  t he  
h igh ly  effect ive  uncoup le r  of ox ida t i ve  p h o s p h o r y l a t i o n  
f rom t h e  group  of c a r b o n y l  cyan ide  p h e n y l  h y d r a z o n e s  
( their  p - t r i f l u o r o m e t h o x y  der iva t ive ,  FCCP) which,  in a 
way  s imilar  to  D N P ,  causes  hydro lys i s  of i n t e r m e d i a t e  
p r o d u c t s  and  ol igornycin w h i c h  in te r fe res  w i t h  t h e  f inal  
phase  of A T P  synthes i s .  

The  in t r ins ic  r e a b s o r p t i v e  capac i t y  was m e a s u r e d  in 
t he  p r o x i m a l  t ubu l e s  of a lb ino  r a t s  us ing  t he  sh r ink ing  
d rop le t  t e c h n i q u e  as descr ibed  b y  G]~RTZ 9 All i nh ib i to r s  
were appl ied  i n to  t he  t u b u l a r  lumen .  

A c o n c e n t r a t i o n  of 10 4 M  D N P  caused  i n h i b i t i o n  of 
r e a b s o r p t i v e  c a p a c i t y  of t h e  p r o x i m a l  t u b u l e  cor respond-  
ing to  t he  f ind ing  of CHERTOK et  al. s b o t h  in acid and  
n e u t r a l  solut ions .  The  s ame  inh ib i t i on  was  a t t a i n e d  b y  
a d m i n i s t e r i n g  10-7M F C C P  while  a c o n c e n t r a t i o n  of 

10-4]Pf FCCP induced  60% inh ib i t ion .  The  effect  of oligo- 
m y c i n  (2 y/ml) was  cons ide rab ly  inc reased  a f t e r  4 appl i -  
ca t ions  to  t he  same  s i te  in  t h e  t u b u l e  (so-called c u m m u -  
l a t ive  dosis). Th i s  m i g h t  be  r e l a t ed  to  i t s  a f f in i ty  for t h e  
p ro t e in  s t r u c t u r e s  of m e m b r a n e s  10. 

These  f ind ings  s u p p o r t  t he  op in ion  t h a t  A T P  m i g h t  be  
t h e  d i rec t  source  of ene rgy  for sod ium r e a b s o r p t i o n  in t he  
p r o x i m a l  t u b u l e  of t he  k i d n e y  also in  m a m m a l s .  T h e  
n e g a t i v e  resu l t s  m e n t i o n e d  ~-6 o b t a i n e d  in e x p e r i m e n t s  
w i t h  t he  whole  an imal ,  m i g h t  be  r e l a t ed  to  t he  fac t  t h a t  
i nh ib i t o r s  were appl ied  v ia  t h e  blood.  I t  was  obse rved  in 
e x p e r i m e n t s  w i t h  i so la ted  m i t o c h o n d r i a  t h a t  a l b u m i n  
a d d e d  to t he  m e d i u m  decreases  t h e  effect  of D N P .  Oligo- 
m y c i n  is b o u n d  to t he  p r o t e i n  s t r u c t u r e s  of m e m b r a n e s ,  
a n d  th i s  m a y  p l ay  a role w h e n  i t  passes  t h r o u g h  t he  
s y s t e m  of m e m b r a n e s  f rom the  capi l lar ies  to  t h e  si te  of 
ac t ion  inside t he  t u b u l a r  cell w h e n  app l ied  in to  t he  blood.  
A def in i te  answer  as to  the  role of AT1 ~ in p r o x i m a l  f luid 
a b s o r p t i o n  m u s t  wa i t  for  f u r t h e r  e x p e r i m e n t s  in  w h i c h  
uncoup le r s  of ox ida t i ve  p h o s p h o r y l a t i o n  m i g h t  also ac t  
f rom the  i n t e r s t i t i a l  side. 

Zusammen/assung. D u t c h  d i r ek t e  i n t r a t u b u l / i r e  Appl i -  
k a t i o n  yon  E n t k o p p l e r n  u n d  A n t a g o n i s t e n  der  A T P  wird  
wahr sche in l i ch  gemaeh t ,  dass  A T P  bei  der  a k t i v e n  Riick-  
r e so rp t ion  yon  N a  im p r o x i m a l e n  K o n v o l u t  der  R a t t e  
eine e n t s c h e i d e n d e  Rol le  spielt .  
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Control 2,4-Dinitrophenol (10-4M) Oligomycin (2y/ml) 

pH 5.8 pH 7.3 Singte a Cumu- 
dosis tative a 

dosis 

tl/2 
9.1J=1.37 11.9~2.05 11.4:J 2.13 11.3jzl.74 14.1~1.92 

Control FCCP 

10 -3 M 10 .4 M 10 -5 M 10 -s M 

tl/2 
8.7• 23.2 i 2.61 17.3 ~ 2.04 15.2 ~2 2.31 13.1 j- 1.95 

tl/2, Half-time of oil shrinkage; values presented as mean =[_ residual 
standard error, a See text. 
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