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The presence of h i gh l y  s p e c i f i c  i n s u l i n  recep to rs  on i s o l a t e d  
muscle c e l l s  from adu l t  r a t  hear t  has been r e c e n t l y  demonstra- 
ted by us ( I ] .  We have now s tud ied  the k i n e t i c s  of 1251-1abel led 
i n s u l i n  b ind ing  and the degradat ion  of receptor -bound i n s u l i n  
at p h y s i o l o g i c a l  tempera ture .  
Assoc i a t i on  of 1251-1abel led i n s u l i n  (10 -10 m o l / l )  was found 
to be rap id  reaching a maximum by 60 min; f u r t h e r  i ncuba t i on  
r e s u l t e d  in a decrease in s p e c i f i c  b i nd ing .  D i s s o c i a t i o n  of 
bound hormone was moni tored by a 50 fo ld  d i l u t i o n  of the ce l l  
suspension in the absence or presence of na t i ve  i n s u l i n  (10-8 
m o l / l ) .  The hormone d i s s o c i a t e d  in a m u l t i e x p o n e n t i a l  way wi th  
a h a l f - t i m e  of 25 min. The presence of na t i ve  i n s u l i n  markedly 
enhanced the d i s s o c i a t i o n  r a t e ,  suggest ing  the presence of ne- 
ga t i ve  c o o p e r a t i v i t y  among the recep to r  s i t e s .  90 % of ce l l  
bound r a d i o a c t i v i t y  was d i s s o c i a t e d  by a d d i t i o n  of an excess 
of un labe l l ed  i n s u l i n  a f t e r  10 min of a s s o c i a t i o n .  This d i sso -  
c i ab le  f r a c t i o n  decreased to about 70 % a f t e r  60 min of asso- 
c i a t i o n ,  but remained una l te red  a f t e r  180 min of a s s o c i a t i o n .  

In a second se r ies  of exper iments we have s tud ied  the chemical 
nature of ce l l - bound  r a d i o a c t i v i t y  at d i f f e r e n t  t imes of asso- 
c i a t i o n  using gel f i l t r a t i o n  on Sephadex G-50. A f t e r  10 min 
only  i n t a c t  1 2 b I - l a b e l l e d  i n s u l i n  could be detected on the c e l l s .  
Up to 180 min of a s s o c i a t i o n  an i nc reas ing  amount of rad ioac -  
t i v i t y  e lu ted  in the void volume, main ly  r ep resen t i ng  nonspeci -  
f i c  b i nd ing .  A f t e r  60 min 4 % of  bound r a d i o a c t i v i t y  cons is ted  
of low molecu lar  weight  f ragments ;  t h i s  f r a c t i o n  remained un- 
a l t e r e d  even a f t e r  180 min of a s s o c i a t i o n .  In c o n t r a s t ,  a f t e r  
180 min about 20 % of 1251-1abel led i n s u l i n  in the i ncuba t i on  
medium was found to be t r i c h l o r o a c e t i c  acid - s o l u b l e .  

In conc lus ion :  (a) A f t e r  reaching e q u i l i b r i u m  b ind ing (60 min) 
no " c o m p a r t m e n t a l i z a t i o n "  of receptor -bound i n s u l i n  does take 
place in card iac  myocytes. (b) No accumulat ion of i n s u l i n  de- 
g rada t ion  products can be observed a f t e r  60 min. The major par t  
of low molecu la r  weight  fragments is re leased in to  the medium. 
(c) The k i n e t i c  data suggest t ha t  negat ive  c o o p e r a t i v i t y  among 
i n s u l i n  recep to rs  may be of p h y s i o l o g i c a l  s i g n i f i c a n c e  in the 
hear t  muscle. 
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