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C1,H~00 ~, das  m i t  a u t h e n t i s c h e m  P y r e n o p h o r i n  ( I I I )  4, 
e inem M e t a b o l i t e n  v o n  Pyrenophora avenae 5 u n d  Stem- 
phy lum radicinum 6 iden t i f i z ie r t  werden  k o n n t e L  Diese 
D a t e n  u n d  R e a k t i o n e n  lassen fiir S u b s t a n z  B, die wi r  
P y r e n o p h o r o l  n e n n e n  wollen, die S t r u k t u r f o r m e l  I I  
ab le i ten .  
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P y r e n o p h o r o l  (II) zeigte i m  Gegensa t z  zum P y r e n o -  
p h o r i n  (III)  im  Agard i f fus ions -Tes t  ke ine  an t i fung i schen  
A k t i v i t / i t e n  1. 

Summary .  The  i so la t ion  of p a t u l i n  I a n d  p y r e n o p h o r o l  
I I  f r om submerse  cu l tu res  of Byssochlamys nivea W e s t l i n g  
is descr ibed.  
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The Structure of Prosapogenin from Quillaja Saponin 

The  b a r k  of Quilla]a saponaria Mol. con t a in s  a s apon in  
which  has  been  s tud ied  for a long t i m e L  

W h e n  s u b m i t t e d  to  hydro lys i s  w i t h  1 . 5 N  sulfuric  acid 
a t  110 ~ t h e  s apon i n  y ie lded a p r o d u c t  2,3 wh ich  was 
f u r t h e r  s tud ied  b y  WINDAUS et  al. 4 I t  was  n a m e d  prosa-  
pogenin ,  and  was found  to  be  a d ibas ic  acid wh ich  con-  
t a i n e d  t he  or ig ina l  ag lycon  condensed  w i t h  a n  h e x u r o n i c  
acid, a n d  ass igned  t h e  f o r m u l a  C35H5601,. U n d e r  o t h e r  
h y d r o l y t i c  condi t ions ,  WINDAUS could isola te  t he  free 
ag lycon  wh ich  was a f t e rwards  n a m e d  quil laic acid b y  
ELLIOTT e t  a l ) ,  who  d e t e r m i n e d  the  cor rec t  f o rmu la  
C~0H,BO ~. I n  t h e  ear ly  work  2, D-ga lac tose  was  t h e  on ly  
o t h e r  p r o d u c t  iden t i f i ed  b y  hydro lys i s .  

I n  t he  course of a s t u d y  of t h e  s apon in  f rom Q. sapo- 
naria, t h e  p r o s a p o g e n i n  was  p r e p a r e d  aga in  b y  t h e  
m e t h o d  of WlNDAUS. Af te r  severa l  r ec rys ta l l i za t ions  
f rom e t h a n o l  85%,  i t  was  o b t a i n e d  as f ine needles,  m.p .  
219-221 ~ dec.;  [e]~ + 1 6  ~ (CH3OH);  [e]~ + 1 5 . 3  ~ (pyr) ;  
[e]~s + 1 8 . 1  ~ (0 .05N N a O H )  (no m u t a r o t a t i o n )  (Lit.  
m.p.  206-207 ~ wh ich  gave  a n a l y t i c a l  va lues  expec t ed  
for  a g lucuronos ide  of quil laic acid. F o u n d :  C, 65.31; 
H,  8.61. C36H54Oll requi res :  C, 65.23; H,  8.21~o. 

Hydro lys i s  of t h e  p r o s a p o g e n i n  w i t h  90% formic  acid 
(5 h,  100 ~ sealed tube)  gave  a c rude  p r o d u c t  wh ich  a f t e r  
e v a p o r a t i o n  of t he  formic  acid was s epa ra t ed  in to  a 
wa te r - so lub le  a n d  a wa te r - inso lub le  f ract ion.  T he  w a t e r  
so lu t ion  showed on p a p e r  a n d  t h i n  layer  c h r o m a t o g r a p h y  6 
t h a t  i t  c o n t a i n e d  g lucuronolac tone .  I t  was  pur i f ied  
t h r o u g h  a c o l u m n  of cellulose a n d  the  solid res idue ob- 
t a ined  on  evapora t i on ,  condensed  w i t h  p -n i t roan i l i ne  
to  give c rys ta l l ine  1 -p -n i t ropheny lamino- l -deoxy-D-g lu -  
co fu ranu rono-y : l ac tone  m.p.  133-135 ~ (e thano l  96%) ;  
[e]~ + 261 ~ (pyr) ;  Vma x 1 7 7 0 c m  -1 (y-lactone) iden t i ca l  
(mixed  m . p . ;  I .R . ;  t.l.c.), to  a sample  p r e p a r e d  f rom 
a u t h e n t i c  D-g lucuronolac tone  ~. 

The  i so la t ion  of quil laic acid as m e t h y l  ester,  f rom 
the  p rosapogen in ,  was  car r ied  o u t  b y  hydro lys i s  w i t h  

0 . 6 N  sulfuric  ac id  a t  140-145 ~ (sealed tube) .  The  dr ied 
c rude  insoluble  ag iycon  w h e n  t r e a t e d  w i t h  d i a z o m e t h a n e  
yie lded t he  m e t h y l  es ter  of quil laic acid wh ich  was 
pur i f ied  b y  c h r o m a t o g r a p h y  on  a l u m i n a  a n d  recrys ta l -  
l ized f rom m e t h a n o l  9 0 % ;  m.p.  216-220~ [a]~0 + 3 8 . 5  ~ 
(pyr) iden t ica l  (mixed  m.p.  ; I .R.  ; t . l .c.)  w i t h  a n  a u t h e n t i c  
sample .  

The  g lucuronic  acid is p r e sen t  in  t he  p y r a n o i d  form, 
because  o n  s o d i u m  pe r ioda te  ox ida t ion ,  5 moles  of t h e  
r e agen t  were c o n s u m e d  s,9. T h a t  t he  p ro sapogen in  is a 
fl-glycoside was shown  b y  i ts  hydro lys i s  b y  t he  ac t ion  of 
f i -glucuronidasel~ t he  D-glucur0nic ac id  p r o d u c e d  was  
ident i f ied  b y  p a p e r  c h r o m a t o g r a p h y .  The  /~-glycosidic 
conf igu ra t ion  was conf i rmed  b y  app l i ca t i on  of KLYNE'S 
rule  u.  T h e  ca lcu la ted  va lue  [M]D prosap" --[M]Daglyc. 
for t h e  p ro sapogen in  is - -171  ~ m u c h  nea re r  to  [M]D 
- -115  ~ t he  va lue  of methyl - /~-D-glucopyranuronic  acid 
t h a n  to  t h e  va lue  ~/~]D + 2680 of t he  e -anomer lK  'The  
[MID v a l u e  fo r  t h e  p rosapogen in  was ca lcu la ted  f rom our  
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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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