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E f f e c t  o f  K a n d  M g  A s p a r t a t e  o n  C e l l u l a r  
M e t a b o l i s m  

The  benef ic ia l  effects  of t he  K a n d  Mg sa l t s  of D, L- 
a spa r t i c  acid in  some c i r cu l a to ry  d i s t u r b a n c e s  h a v e  been  
a t t r i b u t e d  to  t h e i r  c a t i on -ca r r i e r  f u n c t i o n s  x-~. On  t he  
o t h e r  h a n d ,  t h e r e  is a poss ib i l i ty  of a m e t a b o l i c  s t imu lus  
exe r t ed  b y  t h e  a s p a r t a t e  ( the m o n o a m i n o d i c a r b o x y l i c  
acid sal t)  as well, wh ich  could e n h a n c e  some m e t a b o l i c  
ce l lu lar  processes  s. Thus ,  for  i n s t ance ,  a spa r t i c  acid m a y  
ac t  as a n  a n a e r o b i c  f u r n i s h e r  of COs b y  d e c a r b o x y l a t i o n ,  
or  m a y  s t imu la t e ,  a f t e r  a p r ev ious  d e a m i n a t i o n ,  t he  t r i -  
ca rboxy l i c  cycle. 

W e  wished  to  s t u d y  t he  effect  of t h e  K a n d  Mg a s p a r t a t e  
on  the  oxygen  c o n s u m p t i o n  a n d  r e s p i r a t o r y  CO~ p r oduc -  
t ion  in a t i ssue  p r e p a r a t i o n  cons i s t ing  of i so la ted  neph rons ,  
in  v i t ro .  

Materials and methods. E x p e r i m e n t s  were ca r r i ed  ou t  
in  a p r e p a r a t i o n  of i so la t ed  r a t  n e p h r o n s ,  b y  t r ips in iza -  
t ion .  The  h o m o g e n a t e  of n e p h r o n s  (cy tocr i t  2 - 3 % )  in 
i so tonic  sal ine,  c o n t a i n i n g  5% calf  s e r u m  6, w i t h  5 # M  
glucose pe r  ml  a n d  2/zM l a c t a t e  pe r  ml,  was  sub j ec t ed  to  
m a n o m e t r i c a l  m e a s u r e m e n t s  of gas e x c h a n g e s  b y  a 
p rocedu re  based  on  t h e  DICKENS-SIMMER I I  m e t h o d L  
O2 c o n s u m p t i o n ,  r e s p i r a t o r y  a n d  g lyco ly t ic  CO s p roduc -  
t ion  and  t he  r e s p i r a t o r y  q u o t i e n t  were  d e t e r m i n e d .  Two 
series of e x p e r i m e n t s  were  car r ied  o u t :  one con t r o l  series 
a n d  the  o t h e r  in  t he  p resence  of a s p a r t a t e  (5 ~ M  pe r  ml).  
The  r a t e  of K a n d  Mg a s p a r t a t e  was 1:1.  Resu l t s  were 
w o r k e d  o u t  s ta t i s t i ca l ly .  

Results and discussion. The  resu l t s  are  p r e s e n t e d  in t he  
T a b l e  (mean  values) .  A s p a r t a t e  a d d i t i o n  leads  to  in t ens i -  
f i ca t ion  of gas  e x c h a n g e s  w i t h  no  mod i f i ca t i on  of t h e  
r e s p i r a t o r y  quo t i en t .  T he  increase  of O 2 c o n s u m p t i o n  
a n d  CO 2 p r o d u c t i o n  are s t a t i s t i ca l ly  s ign i f i can t  (p < 0.01). 

I t  is k n o w n  t h a t  t he  r ena l  t i ssue  t akes  up  and  ut i l izes  
p re fe ren t i a l l y  free f a t t y  acids  s-l° a n d  lactateS,  n ;  u n d e r  
c e r t a i n  condi t ions ,  i t  can  oxidize glucoseX2,x3; i t  seems  
t h a t  t h e r e  is no  r ena l  u p t a k e  of aminoac ids  s. O u r  f ind ings  
agree  w i t h  these  da t a .  I n  t h e  p re sence  of a s p a r t a t e ,  t h e  
oxid ized  s u b s , r a t e  r ema i ns  the  same  ( lacta te ,  poss ib ly  
glucose),  t h e  r e s p i r a t o r y  q u o t i e n t  b e i n g  unmod i f i ed .  So 

Qo, (#1 oxygen/mg dry weight tissue/h), Qco, (/~1 coz/mg dry weight 
tissue]h) and QR(respiratory quotient) of the isolated rat  nephrons 

preparation 

Experiment  Qo, Qco, QR No. of 
series experiments 

Control 32.7 ± 1.4 33.1 i 1.0 1.01 15 
Aspartate 40.3 ~ 1.9 41.1 -I- 1.5 1.02 20 

we can  also a s sume  t h a t  a s p a r t a t e  does  n o t  ac t  as a n  
a n a e r o b i c  g e n e r a t o r  of CO v as t h i s  wou ld  lead to  a n  
increase  of t he  r e s p i r a t o r y  coeff icient .  On  t h e  o t h e r  h a n d ,  
t he  s ign i f i can t  increase  of O 8 c o n s u m p t i o n  s u p p o r t s  t h e  
h y p o t h e s i s  of t h e  i n t e r v e n t i o n  of a s p a r t a t e  in  t h e  s t imu la -  
t i on  of t h e  KREBS cycle. T h i s  effect  f inds  i ts  e x p l a n a t i o n  
in  t he  s imp le s t  w a y  b y  t he  o x a l a c e t a t e - p r o d u c i n g  role  of 
u s p a r t a t e ,  t he  more  so as t h e  o x a l a c e t a t e  m a y  be  one  of 
t h e  l im i t i ng  fac to rs  of the  t r i c a r b o x y l i c  ac id  cycle x4 

T h u s  t h e  t h e r a p e u t i c  effects  of t he  a s p a r t a t e  are  more  
complex  t h a n  those  e x p l a i n e d  on ly  b y  t h e i r  ca t ion -  
ca r r i e r  (K a n d  Mg) ac t ion ,  a n d  m u s t  also be  cons ide red  
as a ce l lu lar  m e t a b o l i c  effect,  as t h e  r e su l t  of o x a l a c e t a t e  
p roduc t ion ,  w h i c h  could s t i m u l a t e  t he  KREBS cycle. W e  
m e n t i o n  t h a t  r e cen t l y  a v a s o d i l a t i n g  effect,  of o x a l a c e t a t e  
espec ia l ly  u p o n  smal l  vessels,  ha s  been  d e m o n s t r a t e d  ~5, 
so we can  cons ider  a v a s c u l a r  ac t ion  too.  

Zusammen/assung.  G a s s t o f f w e c h s e l b e s t i m m u n g e n  v o n  
u n t e r  K-  u n d  M g - A s p a r a g i n a t  s t e h e n d e n  Ze l l enp r l t pa ra t en  
i so l ie r te r  N e p h r o n e n  zeigen v e r m e h r t e n  Saue r s to f fve r -  
b r auch .  Der  dabe i  unver~tnder te  A t m u n g s k o e f f i z i e n t  be-  
weist ,  dass  das  oxyd ie r t e  S u b s t r a t  o f f enba r  dasse lbe  
b le ib t .  
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C o n s t i t u a n t s  a m e r s  de  B r u c e a  a m a r i s s i r n a  1, 

s t r u c t u r e s  d e s  b r u c 6 i n e s  A ,  B e t  C 

U n  ce r t a i n  n o m b r e  de composds  cristal l isds isolds de 
p lus ieurs  esp~ces du  genre  Brucea (S imarubac6es)  on t  dtd 
ddcr i ts  duns  la  l i t t d r a t u r e  3& C e p e n d a n t ,  leur  fo rmule  
b r u t e  e t  les rdsu l t a t s  p rd l imina i res  r appor tds  r e s t e n t  
su je t s  5  ̀cau t ion .  

Nous  a v o n s  d tudi6  les f ru i t s  de Brucea amarissima d o n t  
nous  avons  isold jusqu'5` p rd sen t  q u a t r e  composds  cr is ta l -  
lisds que  nous  p roposons  d ' a p p e l e r  b rucd ines  A, B, C e t  D. 

Nous  ddsirons  exposer  les p r i n c i p a u x  a r g u m e n t s  qu i  
c o n d u i s e n t  5  ̀ a t t r i b u e r  les s t r u c t u r e s  ( I I  as), ( I I  b) e t  
( I I c ) ,  r e s p e c t i v e m e n t  5  ̀ la b rucd ine  A, Cs6Ha4Ox~, [~]D e 
- -86 ,3  °, 5  ̀ la b rucd ine  B, C23H2sOn, [~]D - -77 ,  20 e t  5. la 
bruc6~ne C, C,~HaeOl,, [e]D - -34 ,  2 °. 


