
(15. X. 1960] Kurze Mitteilungen - Brief Reports 457  

ZusammenJassung 

Das  s y n t h e t i s c h e  B r a d y k i n i n  H - L - A r g - L - P r o - L - P r o -  
G l y - L - P h e - L - S e r - L - P r o - L - P h e - L - A r g - O H  h a t  ( i n n e r h a l b  
d e r  d u r c h  U n t e r s c h i e d e  in de r  M e t h o d i k  b e d i n g t e n  F e h -  
l e rbre i te )  die gleiche biologische W i r k s a m k e i t  wie na t f i r -  
l iches,  d u r c h  E i n w i r k u n g  y o n  T r y p s i n  ode r  Bothrops 
jararaca-Gift aus  R i n d e r p l a s m a  g e w o n n e n e s  B r a d y k i n i n .  

T h e  E f f e c t  o f  U n c o u p l i n g  A g e n t s  

o n  M e t a b o l i s m  o f  I n s e c t  M u s c l e  

I t  was  s t a t e d  b y  SACKTOR a n d  CHANCE 1 t h a t  uncou-  
p l ing  a g e n t s  are  w i t h o u t  effect  on  o x y g e n  c o n s u m p t i o n  of 
i so la ted  m i t o c h o n d r i a  of insec t  muscle ,  W e  found,  how- 
ever ,  t h a t  10 -a M 2 , 4 - d i n i t r o p h e n o l  h a s  a p r o n o u n c e d  
ef fec t  on  m e t a b o l i s m  of t he  i n t a c t  musc le  of t he  A m e r i c a n  
cockroaqh  *. I n  d e n e r v a t e d  fibres,  t h e  effect  was  m u c h  
smal ler ,  w h i c h  could  n o t  be  a c c o u n t e d  for b y  a n y  changes  
in  t h e  ac t iv i t i e s  of e n z y m e s  of d i f f e ren t  types .  W e  will 
n o w  p r e s e n t  f u r t h e r  d a t a  a b o u t  t h e  ac t ion  of 2, 4-d in i t ro-  
p h e n o l  a n d  a n o t h e r  u n c o u p l i n g  a g e n t  d i c u m a r o l  on  muscles  
of  Periplaneta americana L. a n d  Locusta migratoria L. 

The  e x p e r i m e n t s  were  ca r r ied  o u t  on  t h e  i n t a c t  musc le  
p r e p a r a t i o n s  desc r ibed  by~GILMOUR S a n d  KUBI~TA 4. T he  
o x y g e n  c o n s u m p t i o n  was  m e a s u r e d  in  W a r b u r g  resp i re -  
m e t e r  a n d  g lycogen  d e t e r m i n e d  b y  a n t h r o n  m e t h o d .  B o t h  
a g e n t s  were  p r e p a r e d  in phys io log ica l  so lu t ion .  T h e  pre-  
p a r a t i o n s  were  pe r fused  w i t h  some d rops  of t he se  so lu t ions  
w h i c h  were  in~ected i n to  t h e  d i s t a l  p a r t s  b y  m e a n s  of a 
syr inge .  T h e  o x y g e n  c o n s u m p t i o n  was  m e a s u r e d  for  ha l f  
a n  h o u r  i m m e d i a t e l y  on  in jec t ion .  I n  t h e  case  w i t h  h i g h  
c o n c e n t r a t i o n s  of  2, 4 -d in i t ropheno l ,  t h e  o x y g e n  c o n s u m  p-  
t i o n  was  h i g h e s t  a t  t h e  b e g i n n i n g  of t he  e x p e r i m e n t  a n d  
b e g a n  to  decrease  a f t e r  10 rain.  

I n  a n a e r o b i c  e x p e r i m e n t s ,  t h e  u n c o u p l i n g  agen t s  were 
i n j ec t ed  5 ra in  a f t e r  t he  b e g i n n i n g  of t he  anae rob ios i s ;  in  
t h i s  per iod,  al l  o x y g e n  is supposed  to  be  r emoved .  

As m a y  be  seen f rom t h e  F igu re  2, 4 - d i n i t r opheno l  ha s  
a p r o n o u n c e d  effect  on  t he  o x y g e n  c o n s u m p t i o n  of i n t a c t  
in sec t  muscle  p r e p a r a t i o n s .  T he  o x y g e n  c o n s u m p t i o n  is 
e n h a n c e d  in b o t h  t y p e s  of musc le  fibres,  i, e. in  red  
musc les  of t he  cockroach  a n d  also in w h i t e  musc les  of t he  
locus t  w h i c h  a p p e a r  to  h a v e  smal le r  r e s t i ng  va lues  t h a n  
c o c k r o a c h  muscles.  The  c o n c e n t r a t i o n s  i nd i ca t ed  in t he  
F igu re  conce rn  t he  i n j ec t ed  so lu t ions ;  t he  ef fec t ive  con-  
c e n t r a t i o n  w i t h i n  t he  musc le  f ibres  was  a p p r o x i m a t e l y  
c a l c u l a t e d  f rom the  a m o u n t  of 2 , 4 - d i n i t r o p h e n o l  de te r -  
m i n e d  a n a l y t i c a l l y  in  t he  p r e p a r a t i o n  a n d  was f o u n d  to  
b e  5 0 - 6 0 %  of t h e  c o n c e n t r a t i o n  of t h e  i n j ec t ed  so lu t ion ,  
p r o v i d e d  t h a t  t h e  d i n i t r o p h e n o l  is equa l ly  d i s t r i b u t e d  in 
t h e  t issue.  

24 d a y s  a f t e r  n e r v e  sect ion,  however ,  t h e  ef fec t  of 2, 4- 
d i n i t r o p h e n o l  in  t h e  c o c k r o a c h  musc les  is decreased .  T h e  
d i f fe rences  of r e s t i n g  va lues  b e t w e e n  n o r m a l  a n d  d e n e r v -  
a t e d  musc les  a re  p r o b a b l y  caused  b y  t h e  s p o n t a n e o u s  ac t i -  
v i t y  o b s e r v e d  in  t h e s e  musc les  b y  BE RA.NEK a n d  NOVOTN'25. 

D icumaro l ,  a n o t h e r  u n c o u p l i n g  agen t ,  also caused  a n  
increase  in  o x y g e n  c o n u s m p t i o n ,  b u t  i t s  e f fec t  was  sma l l e r  
(Fig.) a n d  no  d i f fe rences  were  obse rved  b e t w e e n  n o r m a l  
a n d  d e n e r v a t e d  musc les  as in  t h e  case of 2, 4 -d in i t ropheno l .  

Th i s  effect  of t h e  u n c o u p l i n g  agen t s  does  n o t  seem to  
be  due  solely to  t h e i r  a c t i o n  in t he  m e c h a n i s m  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 ,  s ince b o t h  agen t s  b r o u g h t  a b o u t  a n  en-  
h a n c e m e n t  of m e t a b o l i s m  in  a n a e r o b i c  c o n d i t i o n  (Table).  
T h e  g lycogen b r e a k d o w n  was  inc reased  p a r t i c u l a r l y  w i t h  
2 ,4 -d in i t ropheno l .  Th i s  co r re sponds  to  t he  f ind ings  of 
RONZONI a n d  EHRENFEST 6 in  frog muscle .  

I t  appea r s ,  the re fore ,  t h a t  t h e  cond i t ions  for  t he  ac t ion  
of u n c o u p l i n g  agen t s  are  more  f a v o r a b l e  in  i n t a c t  musc le  
f ibres  t h a n  in i so la ted  m i t o c h o n d r i a ,  Chron ic  d e n e r v a t i o n  
causes  some u n k n o w n  c h a n g e  in b iochemica l  e q u i p m e n t  
of  musc le  w h i c h  re su l t s  in  dec reased  sens i t i veness  to  2, 4- 
d i n i t r o p h e n o l .  
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The effect of uncoupling agents on oxygen consumption. '2, 4-Dinitro- 
phenot: o = normal cockroach muscles; * = denervated cockroach 
muscles; • = locust muscles; dicumarol: ~ = cockroach muscles. 

Oxygen consumption expressed in 100 mmm3]g]h 

The effect of uncoupling agents on anaerobic breakdown of glycogen 
in muscles of the cockroach. Temperature `2~2°C. Duration of anaer- 

obiosis `20 rain. Glycogen expressed in rag% 

Uncoupling agent 

None 
10 -4 M 2,4-Dinitrophenol 
10 .3 M 2,4-Dinitrophenol 
10 -S M Dicumarol 

Decrease of glycogen 

172 + 55 
276 -t- 45 
346 -4- 85 
246 -4- 39 
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