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R f  va lues  a n d  U V - s p e c t r a  of  t h e  e x t r a c t e d  spo t s  f o u n d  
w i t h  t h e  second  s y s t e m  employed ,  t h a t  of  HOTCHKISS z", 
were  also iden t i ca l  to  those  of  t he  or iginal ,  c o m m e r c i a l l y  
a v a i l a b l e  aden ine ,  guan ine ,  cy tos ine  a n d  t h y m i n e ,  re-  
spec t ive ly .  R a d i o a c t i v i t y  cou ld  be  f o u n d  on ly  in aden ine ,  
g u a n i n e  a n d  t h y m i n e  in cells t r e a t e d  w i t h  Ct*-MBH a n d  
Ct4-formate,  respec t ive ly .  F u r t h e r m o r e ,  t h e  spo ts  of t h e s e  
bases  were  t he  on ly  ones  ove r  t h e  whole  l e n g t h  of t h e  
p a p e r  c h r o m a t o g r a m  where  a d i s t i n c t  r a d i o a c t i v i t y  a b o v e  
b a c k g r o u n d  was  found .  A l t h o u g h  t h e  d i s t r i b u t i o n  of 
c o u n t s  p e r  m i n  (cpm) p e r  s p o t  in  t h e  M B H  e x p e r i m e n t  
d id  n o t  pa ra l l e l  t hose  in  t h e  f o r m a t e  e x p e r i m e n t ,  t h e  p a t -  
t e r n s  of d i s t r i b u t i o n  of r a d i o a c t i v i t y  were  s imi la r  in  bo t t l  
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Fig. 2. Uptake of radioactivity into 5 fractions of P 815 leukenfic 
ceils after i.p. injection of x*C-Na formate. 

e x p e r i m e n t s .  These  r e su l t s  i n d i c a t e  t h a t  in  v i v o  t h e  m e t h y l  
g roup  of M B H  is m e t a b o l i e M t y  labile,  s ince i t  was  ox id ized  
a n d  i n c o r p o r a t e d  i n t o  aden ine ,  g u a n i n e  a n d  t h e  m e t h y l  
g roup  of t h y m i n e .  S tud ies  a re  u n d e r  w a y  to  i n v e s t i g a t e  
w h e t h e r  m e t h y l a t i o n  of t h e  p u r i n e  or  p y r i m i d i n e  bases  
also occur red  ~s. 

Comparison of deoxyribonucleic acids extracted from ascites of 
P815 leukemic eelIs treated with CI~-MBI-I and C14-formate 

Base Treated with Treated with 
C~*-MBH O*-formate 

cpm~ Molar cpm ~ Molar 
ratio b ratio b 

Guanine 72 19.6 796 19.8 
Adenine 108 29.5 776 28.9 
Cytosine 0 21.0 10 21.0 
Thymine 46 29.9 536 30.8 

cpmIspot (mean value of 3 to 4 determinations), b Mean value of 
4 to 8 determinations. 

Zusammenfassung. Die ends t i ind ige  N - M e t h y l - G r u p p e  
y o n  1 -Methy l -CZ4-2-p- ( i sopropy lca rbamoyl}benzy lhydra  - 
z i n - H y d r o c h l o r i d  (MBH) (Ro 4-6467) erwies  s ich  in  
I n - v i v o - E x p e r i m e n t e n  m e t a b o l i s c h  labil ,  w i rd  te ihveise  
o x y d i e r t  u n d  B e s t a n d t e i l  des  F o r m i a t p o o l s .  
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Effect  of  N a  +, Ca ++ a n d  Mg++ on  the  0 2 C o n s u m p -  
t i o n  of  the  E x t e r n a l  M e d u l l a  of  D o g  K i d n e y  

The  effec t  of t he  e x t e r n a l  N a  + c o n c e n t r a t i o n  o n  t h e  O2 
c o n s u m p t i o n  of t h e  e x t e r n a l  m edu l l a  of dog k i d n e y  slices 
was  i n v e s t i g a t e d  b y  ULLRIC~ a n d  PEHLING 1 T h e y  d e m o n -  
s t r a t ed ,  b y  m e a n s  of a p a r t i c u l a r  t e chn ique ,  t h a t  a cor-  
r e l a t i on  ex is t s  b e t w e e n  the se  two var iab les .  No i n f o r m a -  
t i o n  is a p p a r e n t l y  ava i l ab le ,  howeve r ,  on  t h e  in f luence  
exe r t ed  b y  t h e  e x t e r n a l  dep le t ion  of Ca ++ a n d  Mg++ o n  
t h e  O3 c o n s u m p t i o n  assoc ia ted  w i t h  t h e  N a  + t r a n s p o r t .  
Th i s  w o r k  was  des igned  w i t h  t h e  p u r p o s e  of f ind ing  o u t  

t h i s  in f luence  a n d  i n c i d e n t a l l y  e s t ab l i sh ing  t h e  f u n c t i o n a l  
r e l a t i o n s h i p  b e t w e e n  Na+  c o n c e n t r a t i o n  a n d  02  c o n s u m p -  
t ion .  

Tile dogs were  k i l led  b y  a s h o t  in  t he  head ,  t he  k idneys  
were  r e m o v e d  i m m e d i a t e l y ,  p laced  on  iced glass a n d  t h e  
e x t e r n a l  m e d u l l a  was  cu t  w i t h  a r azor  b lade .  T h e  slices 
were i n c u b a t e d  in t ( r e b s - R i n g e r  buf fe red  w i t h  Tris  con-  
t a i n i n g  also glucose a n d  e -ke tog lu t a r a t e .  

z K. j'. ULLR]e~ and G. PEHLING, Pfliigers Archiv. ges. Physiol. 267, 
207 (1958). 
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I n  o rde r  to  f ind  o u t  a N a  + c o n c e n t r a t i o n  su i tab le  to  t e s t  
t he  in f luence  of Ca ++ a n d  Mg++, expe r i m en t s  were per-  
f o r m e d  w i t h  Na+ c o n c e n t r a t i o n s  v a r y i n g  f rom 0 to 330 
~ e q / m l ;  chol ine  ch lor ide  was added  to a t t a i n  300 t (osm/ml  
in t h e  so lu t ions  r a n g i n g  f rom 0 to  150 /~eq/ml Na  +. I n  
h i g h e r  N a  + c o n c e n t r a t i o n s  no  chol ine chlor ide was  added  
because  i t  was  p rev ious ly  found  t h a t  in  th i s  case the  dif- 
Ierences  in  o s m o t a l i t y  did  n o t  affect  t he  O~ consumpt ion .  

T h e  O~ c o n s u m p t i o n  was  measu red  in a W a r b u r g  
r e s p i r o m e t e r  a n d  expressed  in #1 of Oz consumed  pe r  
mg  d r y  t i s sue /h  a n d  t r a n s f o r m e d  as f rac t ions  of basa l  
c o n s u m p t i o n  ( c o n s u m p t i o n  in a m e d i u m  w i t h o u t  IN'a+). 
These  va lues  m i n u s  one  are  the  sup rabasa l  O 2 consump-  
t ion .  A n  increase  in O~ c o n s u m p t i o n  was ob ta ined  w i t h  
t he  increase  in N a  + concen t r a t i on .  P lo t t i ng  the  sup rabasa l  
O2 c o n s u m p t i o n  a g a i n s t  N a  + concen t r a t ion  (in doses 
r a n g i n g  f rom 0 to  330 /~eq/m]) a curve  was o b t a i n e d  
w h i c h  could  be t r a n s f o r m e d  in to  a s t r a igh t  line us ing the  
log of s u p r a b a s a l  O 2 c o n s u m p t i o n  and  the  reciprocal  of 
N a  + c o n c e n t r a t i o n .  T h i s  func t ion  is s imilar  to  t h a t  ob-  
t a i n e d  for  co r t ex  O 2 c o n s u m p t i o n  in r a t  k idney  slices 2. 

C o n v e r t i n g  t h e  s t r a i g h t  l ine in to  the  original  un i t s  a 
good a d j u s t m e n t  (p < 0.001) to  the  following exponen t ia l  
cu rve  was  o b t a i n e d :  

y ~ 1.21 × 10-17.348/x 

where  y = s u p r a b a s a l  O~ c o n s u m p t i o n  and  x = N a  + con-  
c e n t r a t i o n  ( n -  62). 

T h e  d a t a  of  t he  O 2 c o n s u m p t i o n  unde r  the  effect of 
v a r y i n g  doses  of Na+  f i t  also a Michael i s -Menten  funct ion.  
e x c e p t  for  t h e  f i r s t  dose (18.8 /~eq/mt Na+) in which  t he  
d e p a r t u r e  is due  t o  a g r ea t  var iance .  This  could ac tua l ly  
be  p r ed i c t ed  because  of t h e  n a t u r e  of t he  da ta ,  t h a t  is, t h e  
rec iproca l  of va lues  less t h a n  1. 

Severa l  t r i a l s  r evea led  t h a t  300 # e q j m l  of Na+ was a n  
a d e q u a t e  p r o p o r t i o n  of th i s  ion to t e s t  t he  influence of the  
e x t e r n a l  dep l e t i on  of e i t h e r  Ca++ or  Mg ++ and  of b o t h  
Ca ++ a n d  Mg++ on t h e  O2 c o n s u m p t i o n  of the  dog k idney  
e x t e r n a l  medul la .  F o r  th i s  purpose ,  slices of th is  zone 
were i n c u b a t e d  in K r e b s - R i n g e r  w i t h  300/~eq/ml  of Na+ 
and  c o n t a i n i n g :  (1) Ca ++ a n d  Mg++, (2) Mg++ bu t  no Ca ++, 
(3) Ca++ b u t  no  Mg++, (4) n e i t h e r  Ca ++ no t  Mg ++, (5) 
n e i t h e r  Ca ++ no r  Mg ++ b u t  con ta in ing  also 2 m M  of 
E D T A  ( E D T A  was  a d d e d  in  o rder  to  chela te  the  Mg++ 
and  Ca++ e v e n t u a l l y  re leased f rom t he  tissue). 

The  resu l t s  were  expressed  as f rac t ions  of the  basa l  O. 
c o n s u m p t i o n  o b t a i n e d  b y  m e a s u r i n g  the  O 2 consumpt ion  
of a so lu t ion  w i t h  Ca ++ a n d  Mg ++ b u t  w i t h o u t  Na+ and  
a d d i n g  cho l ine  ch lor ide  in t h e  c o n c e n t r a t i o n  necessary  to 
a t t a i n  600 posm/ml .  
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Regression of log 100 suprabasal 02 consumption against l/Na + con- 
centration. Each point represents the mean of a variable number of 

determinations for each dose {n = 62), 

The  resu l t s  can  be seen in the  Table .  (1) C o m p a r i n g  t he  
O 2 c o n s u m p t i o n  of the  slices suspended  in K r e b s - R i n g e r  
w i th  Mg++ and  300/¢eq/ml  of Na + wi th  and  w i t h o u t  Ca ++, 
a s ign i f ican t  lowering in O~ c o n s u m p t i o n  was  o b t a i n e d  
w h e n  the  t i ssue  was i n c u b a t e d  in a R i n g e r  w i t h o u t  Ca ++. 
(2) T h e  absence  of Mg++ in t he  p resence  of Ca++ d id  n o t  
induce  a n y  modi f i ca t ion  in O~ c o n s u m p t i o n .  (3) T h e  ab -  
sence of b o t h  Ca ++ and  Mg ++ a p p a r e n t l y  lowered  t h e  O 2 
c o n s u m p t i o n  when  c o m p a r e d  w i t h  a m e d i u m  w i t h  Mg++. 
(4) T h e  presence  of E D T A  in a m e d i u m  w i t h o u t  Ca ++ a n d  
Mg++ did  no t  induce  a n y  f u r t h e r  decrease  in O 2 c o n s u m p -  
t ion .  

I n  muscle  i t  h a s  been  found  t h a t  t he  e x t e r n a l  d e p l e t i o n  
of Ca ++ accelera tes  t he  Na  + cff lux a n d  increases  t h e  O 2 
c o n s u m p t i o n  3. F r o m  these  e x p e r i m e n t s  i t  c an  be  con-  
c luded t h a t  the  k i d n e y  e x t e r n a l  m e d u l l a  a p p a r e n t l y  
reac ts  di f ferent ly ,  since the  dep le t ion  of Ca ++ or  of b o t h  
Ca ++ and  Mg ++ lowers the  O 2 c o n s u m p t i o n .  On  the  o t h e r  
hand ,  the  deple t ion  of on ly  Mg++ does no t  in f luence  t he  
O, consumpt ion .  Besides, t he  Ca ++ and  Mg++ w h i c h  m a y  
leak f rom the  t issue do no t  change  t he  O~ c o n s u m p t i o n .  

A Ca++ (and Mg++ ?) d e p e n d e n t  e n z y m a t i c  complex  
located in the  cel lular  m e m b r a n e  m i g h t  p e r h a p s  exp la in  
the  lowering of O, c o n s u m p t i o n  induced  b y  the  ex t r a -  
cel lular  Ca++ deple t ion  4. 

O a consumption of dog lddney slices (fractious of basal consumption) 
as affected by Ca ++, 31g ~+ and I".DTA, in the presence of 300Beq/ml 

of Na + 

EDTA Ca ++ Mg ÷÷ O 2 u p 

- -  + 4 -  2 . 1 4  1 2  < 0 . 0 0 1  

- -  - -  + 1 . 5 4  

- -  + + 1.97 10 > 0 . 1 0  

-- + -- 2.05 

- -  -- + 1.53 12 < 0.02 
- - -  - -  1 , 3 2  

- -  - -  - -  1,45 l0 > 0 . 1 0  

+ -- -- 1,295 

Rdsumd. Dans  la moelle ex t e rne  du  rein  du  chien,  la 
consommat ion  d 'oxyg6ne  (y) a u g m e n t e  avec  la concen-  
t r a t i on  du Na  + (x), d ' apr6s  la fonc t ion  

y =  1.21 x 10-17348I x 

L ' absence  du  Ca++ e t  Mg ++ d iminue  le QO v L ' e x i s t e n c e  
d ' u n  complexe  e n z y m a t i q u e  d 6 p e n d a n t  du  Ca++ e t  Mg++ 
p o u r r a i t  expl iquer  ces r6sul ta ts .  
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