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p-CMB; 3 : 4 - D H T  fo rmat ion  is s lower in absence  of p-CMB a t t e s t i ng  to the  presence of the  
induc t ion  period. 

A sepa ra te  pape r  descr ibing in more  detai l  t h e  work  repor ted here  is now in prepara t ion .  
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Regulation of the uptake of 91ucose by the isolated rat diaphragm 

The  rate  of  ut i l isat ion of glucose by the  isolated ra t  d i a p h r a g m  is t h o u g h t  to be l imited by  the  
ra te  a t  which glucose is t ransfer red  f rom extracel lular  to in t racel lular  wa te r  1. The  up take  of 
glucose by the  isolated ra t  d i a p h r a g m  incuba ted  in vitro in a ba lanced sa l t  solut ion buffered 
with b icarbonate  has  been shown  to be grea ter  unde r  anaerobic  t h a n  aerobic condi t ions  t. These  
observa t ions  sugges t  t h a t  the  access of glucose to those  enzymes  in musc le  which  metabol i se  
i t  is restr ic ted by a process dependen t  upon  oxidat ion.  F u r t h e r  evidence in suppo r t  of  th i s  view 
has  been obta ined  by s t u d y i n g  the  up take  of glucose and  release of po t a s s ium by  isolated ra t  
h e m i d i a p h r a g m s  in vitro i ncuba t ed  in succession under  aerobic and  unde r  anaerobic  condi t ions ,  
and  also under  aerobic condi t ions  in the  presence of 2 :4-d in i t rophenol ,  sod ium arseni te  and  
sod ium cyanide .  

H e m i d i a p h r a g m s  were obta ined  from male  albino wis ta r  ra ts  of IOO-15o g weight  which  
had  been fas ted for 18-24 h. The  condi t ions  of incuba t ion  were as described previouslyL The  
incuba t ion  m e d i u m  was a balanced sal t  solut ion buffered with b icarbona te  s, and  gassed  e i ther  
with 95 % Os, 5 % COs (aerobic conditions) or with 95 % Ns, 5 % COs (anaerobic condit ions) .  
The  up take  of glucose and  release of po tas s ium by the  t i ssue du r ing  incuba t ion  were measu red  
by the  changes  in the  glucose and  po t a s s ium con ten t s  of the  med ium,  glucose being e s t ima t ed  
by So.~oGvi's modif icat ion 4 of Nelson 's  me thod ,  and  p o t a s s i u m  by  flame p h o t o m e t r y .  Glucose 
up t ake  was calcula ted as mg  glucose d isappear ing  from the  m e d i u m / g  of wet  d i a p h r a g m / h  of 
incubat ion  and  po tas s ium release as ?~equiv. po t a s s ium appear ing  in the  m e d i u m / g  of wet  dia- 
p h r a g m / h  of incuba t ion .  

\Vhen d i a p h r a g m s  were incuba ted  anaerobical ly  under  these  condit ions,  bo th  glucose u p t a k e  
and  release of p o t a s s m m  were greater  t h a n  unde r  aerobic condi t ions  (Table I). This  confirms 
earlier observa t ions  for both glucose s and  po tas s ium 5. If d i a p h r a g m s  were incuba ted  anaerobical ly  
for 2o min and  then  aerobical ly  for a fu r ther  4 ° min,  or incuba ted  aerobical ly for 20 rain and  
then  anaerobical ly  for a fur ther  4 ° min,  the  overall  up t ake  of glucose and  release of po tas s ium 
in ei ther  ins tance  were both s ignif icant ly  less t h a n  the  va lues  for d i a p h r a g m s  incuba ted  an-  
aerobical ly  for 6o min  and  s ignif icant ly  grea ter  t h a n  those  for d i a p h r a g m s  incuba ted  aerobical ly 
for 60 rain (Table I). In fu r ther  expe r imen t s  it was found t h a t  the  enhanced  up take  of glucose 
and  release of po tas s ium under  anaerobic  condi t ions  could be readi ly discerned af ter  only 5 rain 
of incubat ion .  Fu r the rmore ,  when  the  condi t ions  of incuba t ion  were changed  af ter  2o min  of 
incubat ion  from anaerobic  to aerobic  or from aerobic to anaerobic  the  ra tes  of up take  of glucose 
and  release of po t a s s ium decreased in the  former  ins tance  and  increased in the  la t te r  wi th in  
IO min of chang ing  the  gas  phase .  T h u s  the  changes  which occur  in the  d i a p h r a g m  under  anaerobic  
condi t ions  and  which lead to increased ra tes  of glucose up take  and  po t a s s ium release can be 
reversed by res tora t ion  of aerobic condi t ions .  

W h e n  d i a p h r a g m s  were incuba ted  aerobical ly  bu t  in the  presence of 2 :4 -d in i t ropheno l  
(5" 1 o -5 3I  or 2.5" i o -4 M), sod ium arseni te  (1 o "-a M) or sod ium cyanide  (i o -s M) the  ra tes  of up t ake  
of glucose and  release of po t a s s ium were very  great ly  increased (Table I). 
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TA BI . I"  1 

I.'PTAKE OF GI.UCONE AND RF.LEANE OF POTANSlI;M BY THE ISOLATED RAT I)IAPHRAGM INCUBATE1) 
in vitro IN A BALANCED SALT SOLUTION BUFFERED V¢ITII BICARBONA'I'I.; 

Experimemal conditions Period o/incubation 
(rain) 

i .  A n a e r o b i c  o - 6 o  
2. A n a e r o b i c  o - 2 o  I 

Ae rob i c  2o -6o  / 
3- A e r o b i c  o.-2o | 

A n a e r o b i c  - o - 6 o  i 
-l. A e r o b i c  o - 6 o  

Ae rob i c  in t he  p r e s e n c e  of :  

5. Hu l l e r  a l o n e  0 - 6 0  
~. _, : 4 - D i n i t r o p h e n o l  

a. (5" xo - ~ M )  o--6o 
b. (2. 5 • J o  4M)  0 - 6 o  

7. S o d i u m  a r s e n i t e  ( t o - a 3 1 )  o - 6 o  
8. S o d i u m  c y a n i d e  ( t o  -a  M)  o - 6 o  

Glucose uptake. Potassium release. 
Mean :- S.E. o/Mean.  Mean _-- S.E. ot Mean. 

mg glucose.g o/ Itequiv. potassium:g o] 
wa diaphragmtk o/incubation wet diaphragm;h o! incubation 

5.2 ! 0.24 (18) 37 1.6 (re)  

.1.2 ":" 0. I( '  ( I8 )  21 0. 7 (12) 

3.9 :! o. t l (18) IS 1.8 (I2) 
2. 3 : 0.10 (ITS) {) .-: 1. 3 (r2) 

2.0 ! o.I  5 (12) 14 !: I. 3 (12) 

3.1 !- o . l  5 (6) 44 ~ t .8  (6) 
5 .o  :- 0 .32 (6) 47 i: 1.5 (6) 
6.8 i: 0.33 (re)  37 !: 2-7 (12) 
8. 4 ~ 0 .36  (r2) 33 :: 2.1 (12) 

For  e x p e r i m e n t s  i--4, P is n o t  g r e a t e r  t h a n  o.oz for d i f fe rences  b e t w e e n  a l l  m e a n s  e x c e p t  
for 3- 2 w h e r e  P > o.o 5 . 

Fo r  e x p e r i m e n t s  5-8 ,  1 ~ is n o t  g r e a t e r  t h a n  o .o i  e x c e p t  for (8 -  7, 6 b - 6 a ,  7 - 6 a  p o t a s s i u m )  
w h e r e  t '  ~ 0.o 5 . 

| ; i g u r e s  in p a r e n t h e s e s  - n u m b e r  of o b s e r v a t i o n s .  

A c c o M i n g  to  c u r r e n t  v i e w s  6, p o t a s s i u m  is r e t a i n e d  in t he  m u s c l e  cell  as  a c o n s e q u e n c e  of 
t h e  s e l e c t i v e  e x t r u s i o n  oI  s o d i u m  b y  an  a c t i v e  p roces s :  t he  p r e s e n t  o b s e r v a t i o n s  w o u l d  no t  be  
a t  v a r i a n c e  w i t h  t h i s  idea.  T h e  e n t r y  of g lucose  in to  t he  m u s c l e  cell  ha s  been  e n v i s a g e d  as  o c c u r r i n g  
t i t h e r  by  an  a c t i v e  p roces s  or  by  d i f fus ionL  O u r  r e su l t s  s u g g e s t  t h a t  t h e  e n t r y  of g lucose  i n t o  
t he  m u s c l e  cel l  is r e s t r a i n e d  d i r e c t l y  or  i n d i r e c t l y  b y  an  a c t i v e  p roce s s  d e p e n d e n t  u p o n  o x i d a t i v e  
phosphc w y l a t i o n .  

The  a c c e l e r a t e d  u p t a k e  of g lucose  by  t he  i s o l a t e d  ra t  d i a p h r a g m  w h i c h  is b r o u g h t  a b o u t  
by  in su l in  u n d e r  ae rob ic  c o n d i t i o n s  w o u l d  a p p e a r  to  be d i s t i n c t  f rom t h a t  b r o u g h t  a b o u t  b y  
o x y g e n  lack ,  2 : 4 - d i n i t r o p h e n o l ,  a r s e n i t e  or  c y a n i d e  in t h a t  i t  is no t  a s s o c i a t e d  w i t h  an  i n c r e a s e d  
re lease  of p o t a s s i u n l L  N e v e r t h e l e s s ,  t he  p o s s i b i l i t y  now has  to  be c o n s i d e r e d  t h a t  i n su l i n  f a c i l i t a t e s  
t he  u p t a k e  of g lucose  by  t he  i s o l a t e d  r a t  d i a p h r a g m  by  i n h i b i t i n g  a p roces s  w h i c h  r e s t r i c t s  t he  
e n t r y  . f  g lucose  i n t o  t he  cell.  If  i n su l i n  ac t s ,  for e x a m p l e ,  b y  d i s s o c i a t i n g  p h o s p h o r y l a t i o n  ( w h e t h e r  
o x i d a t i v e  or  g l y c o l y t i c )  f rom a p roces s  w h i c h  o t h e r w i s e  r e s t r i c t s  t he  e n t r y  of g lucose  in to  t h e  cell,  
t h e n  such  an  a c t i o n  c o u l d  m a k e  m o r e  .VfP  a v a i l a b l e  for g l y c o g e n  a n d  p e p t i d e  bond  s y n t h e s i s ,  
r e a c t i o n s  w h i c h  a re  k n o w n  to  be p r o m o t e d  by  insu l in .  ,quch an  a c t i o n  of i n su l in  w o u l d  h a v e  a n  
i m p o r t a n t  e l e m e n t  in c o m m o n  w i t h  t h a t  of t im thv r ,  mt h o r m o n e ,  wh ich  is be l i eved  to u n c o u p l e  
o x i d a t i v e  p h o s p h o r y l a t i ~ m  in a speci t ic  m a n n e r  (I,ARDV .~.XD FI';LDOTTS). 
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