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JOURNAL OF IMMUNOASSAY, 10(1), 37-56 (1989) 

PREPAHATION OF L2"I-LABKLBD HUMAN GHOWTH HOHHONE OF 
H i w i  QUALITY B LNDING eKwmriEs ENDOWED WITH L O H G - w w i  

STABILITY 

P a t r i c i a  Lopez B i s c a y a r t ,  A l e j a n d r o  C .  P a l a d i n i ,  
Nataliu V i t a  and Leonor  P .  Roguin 

l n s t i t i i t o  d e  l u i m i c a  y P i s i c o q u i m i c a  B i o l o g i c a s  CUBA- 
CONICET 1 

F a c u l t a d  de  F a r m a c i a  y B i o q u i m i c a  
J u n i n  356 - 1113 Buenos Aires - AKGEN'I ' lNA 

1 2 5 1 - l a b e l e d  human g r o w t h  hormone ( I Z S I -  
l abe led .hGH)  was p r e p a r e d  by  u s i n g  two v a r i a n t s  of  t h e  
c h l o r a m i n e  T l a b e l l i n g  p r o c e d u r e  and p u r i f i e d  by 
p o l y a c r y l a m i d e  g e l  e l e c t r o p h o r e s i s  (PAGE)  o f  t h e  
r e a c t i o n  mixture .  

V a r i a n t  A p r o d u c e d  a t r a c e r  w i t h  h i g h  s p e c i f i c  
a c t i v i t y  (100 k 10 u C i / u g > ,  h i g h  maximal b i n d i n g  
c a p a c i t y  t o  a n t i b o d i e s  (93%) and l o n g - t e r m  s t a b i l i t y  
( a t  l e a s t  150 d a y s  a t  - 2 0 ° C ) .  No d i i o d i n a t e d  t y r o s i l  
r e s i d u e s  c o u l d  b e  d e t e c t e d  i n  t h i s  t r a c e r .  

V a r i a n t  B w a s  d e v i s e d  t o  o b t a i n  h i g h e r  y i e l d s  of  
l a b e l e d  hormone. The e l e c t r o p h o r e s i s  o f  t h e  i o d i n a t i o n  
m i x t u r e  r e v e a l e d  two r a d i o a c t i v e  componen t s  w i t h  R m  
v a l u e s  of 0 . 4 9  and 0 .55 which  r e s u l t  f rom t h e  
i o d i n a t i o n  of  hGH v a r i a n t s  p r e e x i s t i n g  i n  t h e  s t a r t i n g  
mater ia l .  B o t h  t r ace r s  had similar s p e c i f i c  a c t i v i t i e s  
(70  f 10 uCi/clg),  h i g h  maximal b i n d i n g  capaci ty  t o  
a n t i b o d i e s  o r  r e c e p t o r s  (80-100%, a f t e r  80 d a y s  o f  
t h e i r  o b t e n t i o n )  and h i g h  s t a b i l i t y  ( a t  l ea s t  100 d a y s  
a t  -20°C).  

I t  is c o n c l u d e d  t h a t  t h e  i o d o d e r i v a t i v e s  of hGH 
o b t a i n e d  by e i t h e r  method are  a d e q u a t e  t o  p e r f o r m  
rad io immunoassay  and r e c e p t o r  s t u d i e s  and have  l o n g -  
term s t a b i l i t y .  

( K E Y  WORDS: b i o l o g i c a l  and  immuno log ica l  p r o p e r t i e s ;  
i o d i n a t i o n  o f  p r o t e i n s ;  i o d o d e r i v a t i v e s  o f  human g r o w t h  
hormone; r a d i o r e c e p t o r  a s s a y s ;  s t a b i l i t y  s t u d i e s )  
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38 BISCAYART ET AL. 

A l t h o u g h  i t  h a s  b e e n  shown t h a t  e x t e n s i v e l y  

i o d i n a t e d  human g r o w t h  hormone r e t a i n s  mos t  of  i t s  
b i o l o g i c a l  and  i m m u n o l o g i c a l  p r o p e r t i e s  ( 1 ,  Z ) ,  a h i g h  

i n c o r p o r a t i o n  o f  r a d i o a c t i v e  i o d i n e  t o  t h i s  p r o t e i n  

r a p i d l y  a f f e c t s  i t s  b i o l o g i c a l  a c t i v i t i e s  p r o b a b l y  clue 

t o  t h e  o c c u r r e n c e  of  a n  i n t e n s e  r a d i a t i o n  damage  ( 3 ) .  

The p r e s e n t  p r a c t i c e  f o r  r a d i o i o d i n a t i o n  o f  hGH is  

a compromise  d i r e c t e d  t o  g e n e r a t e  d e r i v a t i v e s  

c o n t a i n i n g  an average of no  more t h a n  o n e  a tom of  l25X 

per m o l e c u l e  o f  p r o t e i n .  S i n c e  t h e  p u r i f i c a . t i o n  o f  

t h e s e  t r ace r s  is  u s u a l l y  a c h i e v e d  by g e l  f i l t r a t i o n  

t h r o u g h  a co lumn of  S e p h a d e x  G - l . I I U ,  t h e y  a r e  

h e t e r o g e n e o u s  m i x t u r e s  w i t h  d i f f e r i n g  p r o p o r t i o n s  o f  

mono i o d o  and  po Zy i o d  o d e r  i v a t  ives p l u s  m:in - i ocl i n a t e d  

m o l e c u l e s .  T h e  r a d i o l i g a n d s  t h u s  o b t a i n e d  h a v e  l i m i t e d  

s t a b i l i t y  m o s t l y  d u e  t.o t h e  d e c a y  o f  t h e  p o l y i o d i n a t e d  

s p e c i e s  w h i c h  o r i g i n a t e  p r o d u c t s  w i t h  a l t e r e d  

b i o l . o g i c a 1  p r o p e r t i e s  ( 4 ) .  T h e s e  t r a c e r s  must h e  u s e d ,  

i n  g e n e r a l ,  w i t h i n  o n e  o r  two weeks  of t h e i r  c j b t e n t i o n  

or r e p u r i f i e d  by a new g e l  f i l t r a t i o n .  

The  p u r p o s e  o f  t h e  p r e s e n t  w o r k  was t o  u h t a i r i  and  

c h a r a c t e r i z e  a mono 1 2 5 I - l a b e l e d  hGH w i t h  e n o u g h  p u r i t y  

t o  d i s p l a y  a n  s p e c i f i c  a c t i v i t y  c l o s e  t .o  i t s  

t h e o r e t i c a l  v a l u e ,  s u i t a b l e  f o r  i m m u n o l o g i c a l  assays 

and r e c e p t o r  s t u d i e s  and  endowed w i t h  l o n g - t e r m  

s t a b i l i t y  ( a t  l ea s t  3 m o n t h s ) .  

M a t e r u :  hGH was prepared b y  t h e  method of Mills e t  
a l .  ( 5 ) .  Carr ier-free N a l z s I  w a s  ob ta ined  f r o m  N e w  
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PREPARATION OF 1251-LABELED HUMAN GROWTH HORMONE 39 

E n g l a n d  N u c l e a r ,  B o s t o n ,  M A ,  USA. 
R a b b i t  a n t i s e r u m  a g a i n s t  hGH was o b t a i n e d  a s  i n d i c a t e d  
by P o s k u s  e t  a.1. ( 6 ) .  The  mouse m o n o c l o n a l  a n t i b o d i e s  
tQA68 a n d  NA39) were k i n d l y  p r o v i d e d  b y  D r .  J .  I v a n y i .  
Kat l i v e r  m i c r o s o m e s  were p r e p a r e d  as  d e s c r i b e d  by  
B o n i f a c i n o  e t  a l .  ( 7 ) .  

~ ~ ~ t ~ n . _ _ _ . p - ~ - ~ ~ ~ r . n s . :  Two v a r i a n t s  o f  t h e  
N a * 2 5 1 - c h l o r a m i n e  T p r o c e d u r e  o f  Greenwood e t  a l .  ( 8 ) ,  
3s m o d i f i e d  hy  Ro th  ( 9 ) ,  w e r e  e m p l o y e d :  i n  v a r i a n t  A 
t h e  m o l a r  r 3 t . i o s  of  Lhe b e f o r e  m e n t i o n e d  r e a g e n t s  and  
hormone were 2 : l : l . ;  i n  v a r i a n t  B t h e y  were changed  t o  
1 : 5 : 2 .  

I n  v a r i a n t  A t h e  i o d i n a t i o n  w a s  d o n e  as  f o l l o w s :  
L mCi nf NaA'"l w a s  added  t o  5 vg o f  hGH d i s s o l v e d  i n  
2 13  u 1 of  0 . 3  M p o t a s s i u m  p h o s p h a t e  b u f f e r  pH 7 . 4 .  
~ o l l c ~ w e r l  b y  :I 2 2  ctg ,:~f c h l o r a m i n e  T d i s s o l v e d  i n  3 P I .  
I?€  G . 0 5  M p o t a s s i u m  p h o s p h a t e  b u f f e r ,  pH 7 . 4 .  The  
r e a c t i o n  was a1 lowed to procced at. room t e m p e r a t u r e  f o r  
5 m i n ,  when 5 w l  of a s o l u t i o n  o f  0 . 2  m g / m l  of 
p o t a s s i u m  t h i o s u l f a t e  w e r e  a d d e d .  S i r i c e ,  u n d e r  t h e s e  
cund i t -1  o n s ,  t h e  i n c o r p o r a t i o n  o f  i o d i n e  t o  t h e  p r o t e i n  
WRS n o t  creat .er  t h a n  2 0 % .  t.he f o r m a t i o n  o f  
p o l y s u t i s t i t u t e d  m o l e c u l e s  was m i n i m a l  b u t  a l s o  t h e  
y i e l d  of u s e f u l  t r ace r  was l o w .  

App l .y ing  v a r i a n t  B t h e  y i . e l d  o f  t r ace r  was h i g h e r .  
t h e  p e r c e n t a g e  of  i . od ina t , i on  r a i s e d  t o  80% and  
p o l y i o d i n a t i o n  was d i m i n i s h e d  b y  i n c r e a s i n g  t h e  
p r o p o r t . i o n  o f  co ld  hormone .  The  r e a g e n t s  were a d d e d  i n  
t,he same o r d e r  a s  i n  v a r i . a n t  A but i n  t h e  f o l l o w i n g  
a m o u n t s :  1 mCi o f  Nal 'SI ,  2U ug of hormone d i s s o l v e d  i n  
'30 p1 o f  b u f f e r  and  0 . 8 8  p g  o f  c h l o r a m i n e  T d i s s o l v e d  
i n  12 L i l  o f  b u f f e r .  The  l e n g t h  of  t h e  r e a c t i o n  a n d  i t s  
h a l t i n g  w e r e  as  d e s c r j b e d  b e f o r e .  

I~aljakim _nt-- h f ~ : _  ..I 2 5 J.=hhalr;.d ~ C ; H . - . ~ X Q L L ~ E  
I,-e.Fi.Ct.i.Qn. _ _  - - l B k L . U L e  S : It w a s  p e r f o r m e d  b y  PAGE a s  
i n d i c a t e d  f o r  t "he  p r e p a r a t i o n  O F  m o n o i o d o i n s u l i n  ( 4 ,  
1 . 0 , l . l ) .  A f t e r  t h e  e l e c t r o p h o r e t i c  r u n  t h e  g e l  was 
f r a c t i o n a t e d  i n t o  1 .5  mm s l i c e s  w i t h  an a p p r o p r i a t e  
c u t t e r ,  and  e a c h  s l i c e  w 3 s  e x t r a c t e d  o v e r n i g h t  a t  4 ° C  
b y  i m m e r s i o n  i n  400 kl of I). 1 M N H 4 H C 0 3  b u f f e r ,  pH 8 . O ,  
1:onta in ing  0 . 5 %  ( w / v )  o f  b o v i n e  s e r u n  a l b u m i n  ( H S A ) .  
The r e l a t i v e  m o b i l i t y  v a l u e s  (tim) were c a l c u l a t e d  
r e l a t i v e  t o  t h e  d i s p l a c e m e n t  o f  t h e  t r a c k i n g  d y e  
( b r o m o p h e n o l  b l u e ) .  The  e x t r a c t s  s e l e c t e d  f o r  f u r t h e r  
s t u d i e s  were d i l u t e d  w i t h  25 mM--Tris/HCl, pfi 7 . 4 ,  t o  a 
f i n a l  r a d i o a c t i v i t y  c o n c e n t r a t i o n  of 4-5x103 cpm/pl  and  
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40 BISCAYART ET AL. 

t h e n  k e p t  a t  -20°C u n t i l  u s e d .  The  s p e c i f i c  a c t i v i t y  
( S . A . ) ,  d e t e r m i n e d  b y  s e l f - d i s p l a c e m e n t  a n a l y s i s  ( 1 2 ) ,  
was 100 f 10 I*Ci/ug f o r  t h e  f r a c t i o n  of Rm 0.49 
( v a r i a n t  A ) ,  a n d  70 +- 10 clCi/I*g f o r  f r a c t i o n s  o f  Rm 
0 . 4 9  and  0 . 5 5  ( v a r i a n t  B ) .  

I n  o r d e r  t o  o b t a i n  c o n v e n t i o n a l  t racers  p u r i f i e d  
b y  g e l  f i l t r a t i o n  f o r  c o m p a r a t i v e  p u r p o s e s ,  f r a c t i o n s  
o f  t h e  r e a c t i o n  m i x t u r e s  o b t a i n e d  b y  e i t h e r  m e t h o d ,  
were c h r o m a t o g r a p h e d  i n  a S e p h a d e x  G-100 co lumn ( 7 ) .  
The  s p e c i f i c  a c t i v i t y  o f  t h e s e  t r ace r s  was c a l c u l a t e d  
f r o m  t h e  v a l u e s  d e s c r i b i n g  t h e  e l u t i o n  p r o f i l e s  a n d  
v a r i e d  f r o m  20 t o  60 p C i / u g .  

When c o n v e n t i o n a l l y  p u r i f i e d  t r a c e r s  of h i g h e r  
s p e c i f i c  a c t i v i t y  (160 bCi/clg) were r e q u i r e d ,  t h e y  were 
p r e p a r e d  i n c r e a s i n g  s l i g h t l y  t h e  amount  o f  c h l o r a m i n e  T 
u s e d .  

R e L s x m i n a t i o n  o f  t h e  maxilnalhinchine c a u a c i t v  o f  
the: T h e s e  v a l u e s  were e s t a b l i s h e d  w i t h  
p o l y c l o n a l  a n t i b o d i e s  o r  w i t h  r a t  l a c t o g e n i c  r e c e p t o r s .  

The  s p e c i f i c  b i n d i n g  o f  t h e  t r a c e r s  t o  i n c r e a s i n g  
d i l u t i o n s  o f  t h e  a n t i s e r u m  was e v a l u a t e d  by  l i q u i d  
p h a s e  r a d i o i n m u n o a s s a y  ( R I A )  (, 1 3 ) .  When u s i n g  
m i c r o s o m a l  p r o t e i n s  f r o m  f e m a l e  r a t  l i v e r s  t h e  s p e c i f i c  
b i n d i n g  t o  t h e  l a c t o g e n i c  r e c e p t o r s  was d e t e r m i n e d  a s  
d e s c r i b e d  b y  B o n i f a c i n o  e t  a l .  ( 7 ) .  

The method u s e d  t o  a n a l y z e  t h e  d a t a  ( 1 2 ) ,  p l o t s  
t h e  i n v e r s e  o f  t h e  c o u n t s  s p e c i f i c a l l y  bound v e r s u s  t h e  
r e c i p r o c a l  d i l u t i o n  o f  t h e  a c c e p t o r  u s e d  and  g i v e s  a n  
es t imate  o f  t h e  p r o p o r t i o n  o f  b i o a c t i v e  hormone p r e s e n t  
i n  t h e  t r a c e r .  

3a.b i 1 i t v  a f _ f h e h w e r s  v L L S L Q ~ - ~ Z L ~ - Z Z Q ~ ~  : T h e  
s t a b i l i t y  o f  t h e  t r a c e r s  o b t a i n e d ,  b y  v a r i a n t  A was 
e v a l u a t e d  b y  m e a s u r i n g  t h e i r  t o t a l  b i n d i n g  t o  a n  e x c e s s  
of  p o l y c l o n a l  a n t . i s e r u m  and  t h e i r  n o n - s p e c i f i c  b i n d i n g  
i n  t h e  a b s e n c e  of a n t i s e r u m .  as  a f u n c t i o n  o f  t i m e .  
The e x p e r i m e n t s  were ca r r i ed  o u t  a s  i n d i c a t e d  by Pelia 
e t  a l .  ( 1 3 ) .  S i n c e  c h a r c o a l  is u s e d  t o  s e p a r a t e  t h e  
a n t i b o d y  c o m p l e x e s  f rom non-damaged f r e e  t r a c e r ,  when 
t h i s  method is a p p l i e d  i n  t h e  a b s e n c e  of  a n t i b o d i e s ,  i t  
e v a l u a t e s  as n o n - s p e c i f i c  b i n d i n g  t h e  p r e s e n c e  o f  
a g g r e g a t e s  a n d / o r  d e g r a d a t i o n  p r o d u c t s  a r i s i n g  f r o m  t h e  
t r a c e r  (14). A s  a n  a l t e r n a t i v e  method t o  d e t e c t  
m o l e c u l a r  damage  o f  t h e  t r a c e r ,  w e  a l s o  a p p l i e d  h i g h  
p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h y  ( H P L C )  on a B i o s i l  
' r Y K - % 5 i )  Column ( E i o - R a d ,  I! .S.A. ) .  The  c h r o m a t o g r a p h i e s  
were p e r f o r m e d  w i t h  20 mM NazHP04, SO mM NazS04, pH 6 . 8  
a t  a f l o w  r a t e  o f  1 ml /min .  The  e l u t i o n  p r o f i l e s  
p e r m i t t e d  t h e  q u a n t i t a t i v e  d i f f e r e n t i a t i o n  o f  
aggregates and  f r a g m e n t s  f r o m  t h e  monomer ic  t r a c e r .  
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PREPARATION OF lZ5I -LABELED HUMAN GROWTH HORMONE 41 

n t  of  t h e  P r o D o r t i o n  of  mono a n d d i i o d Q  
L: An amount of  t r ace r  
c o n t a i n i n g  a p p r o x i m a t e l y  1.108 cpm was c o m p l e t e l y  
h y d r o l y z e d  by  i n c u b a t i o n  f o r  16 h a t  37°C w i t h  0 . 1  mg 
of p r o n a s e  ( S i g m a ) .  The r e a c t i o n  was c a r r i e d  o u t  i n  
150 p1 of  50 mM NazHP04 b u f f e r ,  pH 7.4 .  The 
i d e n t i f i c a t i o n  o f  t h e  i o d o t y r o s i n e s  was done  by g e l  
f i l t r a t i o n  on a Sephadex  G - 2 5  column ( 1 5 ) .  

: 400 wg of 
u n l a b e l e d  hGH were s u b m i t t e d  t o  PAGE u n d e r  t h e  same 
c o n d i t i o n s  employed f o r  t h e  i o d i n a t i o n  m i x t u r e .  Each  
g e l  s l i c e  was e x t r a c t e d  w i t h  200 p.1 of  SO m M  NAzHPO4 
b u f f e r ,  pH 7 . 4 .  The c o n c e n t r a t i o n  of immunoreac t ive  
hormone i n  e a c h  e x t r a c t  was e v a l u a . t e d  by  a s o l i d  p h a s e  
RIA as f o l l o w s :  200 u l  of  a d i l u t i o n  o f  t h e  r a b b i t  
a n t i s e r u m  i n  13 mM sodium b o r a t e  b u f f e r .  pll 8 . 0 ,  wer r  
d e p o s i t e d  i n  t h e  wel ls  of a d i s p o s a b l e  p o l y v i n y l  f l a x  
m i c r o t i t e r  p l a t e s  ( D y n a t e c h  L a b .  I n c . ,  A l e x a n d r i a ,  V A ,  
U . S . A . )  and i n c u b a t e d  18 h a t  9 ' 1 ° C .  The d i l u t i o n  
chosen  was t h a t  r e q u i r e d  t o  b i n d  50% o f  t he  labeled 
hormone. The wel ls  were e m p t i e d  by a s p i r a t i o n ,  r i n s e d  
twice w i t h  s a l i n e  and t h e n  incnba. ted 1lU m i n  a t .  rocini 
t e m p e r a t u r e  w i t h  13 mM sodium b o r a t e  b u f f e r ,  pH 8 . U .  
0 . 5 %  (w,/v) B S A .  The e m p t i e d  w e L 1 . s  t h u s  p r e p a r e d  were 
i n c u b a t e d  16 h a t  37°C w i t h  100 111 o f  d i f f e r e n t .  
d i l u t i o n s  o f  t h e  gel s l i c e s - e x t r a c t s  and 1 . l C J 4  c p m  iot 
1 2 5 1 - l a b e l e d  hGH. A t  t h e  end of  t h e  i n c u b a t i o n  p e r i o d .  
t h e  w e l l s  were washed t w i c e  w i t h  s a l i n e  and c o u n t e d  i n  
a T - c o u n t e r .  A s t a n d a r d  c u r v e  p r e p a r e d  w i t h  a s o l u t i o n  
o f  known c o n c e n t r a t i o n  o f  hGH was r u n  i n  p a r a l l e l .  l 'he 
c o n c e n t r a t i o n  v a l u e s  were i n t e r p o l a t e d  i n  a l o g i t - l o g  
p i o t  (16). 

F & e f W j . o n  D r o c e d u :  F i g u r e  1, bo t tom p a n e l ,  

shows t h e  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  a f t e r  PAGE of  

t h e  i o d i n a t i o n  m i x t u r e .  The s p e c i f i c  b i n d i n g  t o  a 

p o l y c l o n a l  a n t i s e r u m  a g a i n s t  hGH of  t h e  d i f f e r e n t  

e l u t e d  f r a c t i o n s ,  as w e l l  as t h e  t racer  damage, are  
shown i n  t h e  t o p  p a n e l  o f  F i g u r e  1.  
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42 BISCAYART ET AL. 

Rm 

F I G U R E  1: PAGE o f  t h e  i o d i n a t i o n  m i x t u r e  p r e p a r e d  
a c c : o r d i n g  t o  v a r i a n t  A f o r  l a b e l i n g  hGH. 
B i n d i n g  p r o p e r t i e s  of t h e  d i f f e r e n t  
f r a c t i o n s .  
'The b o t t o m  p a n e l  shows t h e  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  i n  t h e  g e l  a f t e r  t h e  
e 1 . e c t r o p h o r e s i s .  'To t h i s  e n d ,  1 . 5  mm s l i c e s  
o f  g e l  were e iu t .ed  a s  i n d i c a t e d  i n  t h e  
Mater ia l s  and  Methods  s e c t i o n .  The  p o s i t i o n  
o f  t h e  u n l a b e l e d  hormone ( a r r o w )  was 
d e t e r m i n e d  i n  a s e p a r a t e  g e l  r u n  i n  p a r a l l e l  
and  s t a i n e d  w i t h  Coomas ie  B r i l l i a n t  B l u e .  
The  u n r e a c t e d  Na125I r u n s  a h e a d  o f  t h e  
t r a c k i n g  d y e  ( b r o m o p h e n o l  b l u e ) .  I n  t h e  t o p  
p a n e l  i t  is  shown t h e  s p e c i f i c  b i n d i n g  t o  
p o l y c l o n a l  a n t i b o d i e s  ( ) o f  t h e  f r a c t i o n s  
a l i g n e d  be low m e a s u r e d  b y  a s o l i d  p h a s e  RIA 
( 1 7 )  as  well as  t h e  t r ace r  damage ( A )  
e v a l u a t e d  w i t h  c h a r c o a l  ( s e e  Materials and  
M e t h o d s ) .  
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PREPARATION OF 1251-LABELED HUMAN GROWTH HORMONE 43 

The r e s u l t s  o h t a i n e d  i n d i c a t e  t h a t  t h e  f r a c t i o n s  

camprised b e t w e e n  Rm 0 . 4 9  a n d  0 . 5 2  show t h e  h i g h e s t  

b i n d i n g  t o  t h e  a n t i b o d i e s  and  t h e  l o w e s t  damage .  F o r  

f r a c t i o n s  w i t h  h i g h e r  R m  v a l u e s ,  t h e  s p e c i f i c  b i n d i n g  

c u r v e  r a p i d l y  d e c r e a s e s  w h i l e  t h e  damage  o f  t h e  t r a c e r  

i n  e r e as  e s s t e a d  i l y  . 

The maximal b i n d i n g  c a p a c i t y  t o  p o l y c l o n a l  

a n t i b o d i e s  w a s  a l s o  m e a s u r e d  f o r  f r a c t i o n s  o f  Rm 0 . 4 9  

and  0 . 6 0 .  The v a l u e s  o b t a i n e d  were 93% and 38% 

r e s p e c t i v e l y .  The  s p e c i f i c  a c t i v i t y  o f  t h e  R m  0 . 4 9  

f r a c t i o n  w a s  100 k 10 p C i / v g ,  d e t e r m i n e d  by  s e l f  

d i s p l a c e m e n t  a n a l y s i s .  

A c c o r d i n g  t o  t h e s e  r e s u l t s ,  f r a c t i o n s  o f  Am 0 . 4 9 -  

0 . 5 2  were s e l e c t e d  f o r  f u r t h e r  s t u d y .  

ins=? P r o D e r t i e s :  The  r e s u l t s  c o l l e c t e d  

i n  F i g u r e  2 compare  t h e  b i n d i n g  p r o p e r t i e s  o f  two 

l a b e l e d  hormone p r e p a r a t i o n s  w i t h  h i g h  s p e c i f i c  

a c t i v i t y .  A t r ace r  p u r i f i e d  b y  PAGE ( S . A .  100 u C i / u g ) ,  

d i s p l a y s  a h i g h e r  B/F r a t i o  t h a n  a c o n v e n t i o n a l  t r ace r  

o b t a i n e d  b y  g e l  f i l t r a t i o n  ( S . A .  160 u C i / u g ) ,  f o r  a l l  

t h e  a c c e p t o r  s y s t e m s  s t u d i e d .  

S t a b i l i t v  a t  -20°C: A s  shown i n  F i g u r e  3 t h e  

f r a c t i o n s  o f  t r ace r  w i t h  Rm c o m p r i s e d  b e t w e e n  0 . 4 9  and  

0 . 5 2  were r e m a r k a b l y  s t a b l e  a t  -20°C f o r  more  t h a n  150  

d a y s .  The  t o t a l  b i n d i n g  t o  a n  excess o f  p o l y c l o n a l  

a n t i s e r u m  r e m a i n e d  h i g h  ( b e t w e e n  80-90% of  t h e  t o t a l  

c o u n t s  a d d e d )  w h i l e  t h e  n o n - s p e c i f  i c  b i n d i n g  i n c r e a s e d  

s l i g h t l y  u p  t o  a p p r o x i m a t e l y  2 5 % .  The  d i f f e r e n c e s  

b e t w e e n  b o t h  v a l u e s  a l l o w  a n  e x t e n d e d  u s e  o f  t h e s e  

t racers  f o r  R I A  and  b i n d i n g  s t u d i e s .  

. .  
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FIGURE 2 :  S p e c i f i c  b i n d i n g  of t h e  Rm 0.49 t r a c e r  ( s e e  
F i g u r e  1) t o  a p o l y c l o n a l  a n t i s e r u m ,  two 
monoc lona l  a n t i b o d i e s  and  l a c t o g e n i c  
r e c e p t o r s ,  compared t o  t h a t  o f  a c o n v e n t i o n a l  
t racer  p u r i f i e d  by ge l  f i l t r a t i o n .  
The v a r i a t i o n  o f  the B/F r a t i o s  a t  d i f f e r e n t  
d i l u t i o n s  o f  a r a b b i t  p o l y c l o n a l  a n t i s e r u m  
(Ri), monoc lona l  a n t i b o d i e s  (QA68, NA39) and 
l a c t o g e n i c  r e c e p t o r s  f rom f e m a l e  r a t  l i v e r ,  
were measured f o r  t h e  1 2 5 I - l a b e l e d  hGH 
p r e p a r e d  by  v a r i a n t  A (-) and p u r i f i e d  by 
PAGE ( S . A . :  100 pCi/i.tg> and f o r  a 
c o n v e n t i o n a l  t racer ( - - - >  p u r i f i e d  by g e l  
f i l t r a t i o n  (S.A.: 160 w C i / w g ) .  Immuno log ica l  
assays were p e r f o r m e d  by l i q u i d  p h a s e  R I A  
(13). R e c e p t o r  assays were c a r r i e d  o u t  as 
d e s c r i b e d  by  B o n i f a c i n o  e t  a l .  ( 7 ) .  The 
e x p e r i m e n t s  were comple t ed  w i t h i n  5 d a y s  o f  
p r e p a r a t i o n  o f  t h e  c o n v e n t i o n a l  t r ace r .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
5
4
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



PREPARATION OF lZ5I -LABELED HUMAN GROWTH HORMONE 

100 

t 5 50  
m 

0 100 
DAYS OF STORAGE 

45 

PLGIIKE 3 :  E f f e c t  of s t o r a g e  a t  -2U'C on t h e  s t a b i l i t y  
of  t h e  t r ace r s  Rm 0 . 4 9  t o  0 . 5 2  ( v a r i a n t  A ) .  
T h e  t racers  i n d i c a t . e d  on t h e  t o p  d i a g r a m  were 
k e p t  a t  -2c7"C u n t i l  a s s a y e d  b y  l i q u i d  p h a s e  
R I A  ( 1 3 ) .  The  u p p e r  c u r v e s  i n  t h e  b o t t o m  
g r a p h  show t h e  t o t a l  b i n d i n g  of  t h e  t r ace r s  
t,o an excess  of  p u l y c l o n a l  an t i se rum whi le  
t h e  lower o n e s  c o r r e s p o n d  t o  t h e  n o n - s p e c i f i c  
b i n d i n g  d e t e r m i n e d  i n  t h e  a b s e n c e  of  
a n t i s e r u m .  B ( % )  i n d i c a t e s  t h e  p e r c e n t a g e  o f  
r a d i o a c t i v i t y  bound  w i t h  r e s p e c t  t o  the t o t a l  
amount  of r a d i o a c t i v i t y  i n i t i a l l y  p l a c e d  i n  
e a c h  t u b e .  
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J . lBLLJ 

C o n t e n t  o f  I o d o  Amino A c i d s  a n d  1 2 5 1  P r e s e n t  in t h e  
1 2 S I - L a b e l e d  hGH P r e p a r e d  b y  V a r i a n t  A a n d  P u r i f i e d  b y  
PAGE o r  b y  G e l  F i l t r a t i o n .  

d i g e s t i o n  w i t h  p r o n a s e ,  a s  i n d i c a t e d  i n  t h e  Materials 
a n d  M e t h o d s  s e c t i o n .  T h e  e n z y m a t i c  p r o d u c t s  were 
f i l t e r e d  t h r o u g h  a S e p h a d e x  G-25 c o l u m n  ( 1 . 2  x 1 1 U  c m )  
( 1 5 ) .  R e s u l t s  a r e  e x p r e s s e d  a s  p e r c e n t a g e  o f  t o t a l  
r a d i o a c t i v i t y  i n  t h e  e l u a t e .  

T h e  t r ace r s  were c o m p l e t e l y  h y d r o l y z e d  b y  

1 2 5 I - l a b e l e d  hGH C o n t e n t  o f  
P u r i f i c a t i o n  F r a c t i o n  1251- MIT D l T  

M e t h o d  x 

PAGE 
Rm 0 . 4 9  1 . 5 4  9 5 . 2 0  0 
R m  0 . 5 0  2 . 9 0  95.88 0 
Km 0 . 6 0  9 . 0 7  8 2 . 3 0  5 . 4 6  

F i l t r a t i o n  
t h r o u g h  
S e p h a d e x  G-100 M o n o m e r i c  P e a k  5 . 6 7  8 8 . 0 1  2 . 8 9  

. .  C m t . m L ~ € - r n r n ~ i ~ & ~ ? . ~ ~ ~ . ~  MII T ') and  d 1 1 adQZ 
t . ~ . ~ _ ~ x i n e - - ~ . U _ i n A U a ~ . ~  c e u a r a t i Qns: I t  
was e s t a b l i s h e d  as  i n d i c a t e d  i n  T a b l e  1.  T h e  o n l y  i o d o  

a m i n o  a c i d  d e t e c t e d  i n  t h e  t r a c e r s  p u r i f i e d  b y  PAGE,  

w i t h  R m  0 . 4 9  a n d  0 . 5 0 ,  was MIT w h e r e a s  a s i g n i f i c a n t  

p r o p o r t i o n  of  D I T  is p r e s e n t  i n  t h e  f r a c t i o n  w i t h  R m  
0 . 6 0 ,  as  w e l l  as  i n  t h e  t r a c e r  c o n v e n t i o n a l l y  p u r i f i e d .  

T h e  i n c r e a s i n g  1251 v a l u e s  a l o n g  t . h e  g e l  i n d i c a t e  a 

t , r a i l i n g  c o n t a m i n a t i o n  w i t h  t h e  u n r e a c t e d  i s o t o p e  w h i c h  

r u n s  w i t h  a R m  1.2. A s imi la r  e f f e c t  e x p l a i n s  t h e  1251 

c o n t e n t  i n  t h e  c o n v e n t i o n a l l y  p u r i f i e d  t r a c e r .  
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Rm 

FIGIJRE 4 :  PAGE o f  hGH a n d  o f  t h e  i n c u b a t i o n  m i x t u r e  
p r e p a r e d  a c c o r d i n g  t o  v a r i a n t  E o f  l a b e l i n g  
t h e  h o r m o n e .  
T h e  d i s t r i b u t i o n  i n  t.he g e l  o f  40l i  u.8 of  
u n l a b e l e d  h o r m o n e  i s  shown i n  t h e  t . o p  p a n e l .  
T h e  g e l  was s c r e e n e d  b y  a s o l i d  p h a s e  K I A  as  
i n d i c a t e d  i n  t h e  Mater ia ls  a n d  M e t h o d s  
s e c t i o n .  Two c o m p o n e n t s  w i t h  K m  0.45 a n d  
0 . S 1  were d e t e c t e d .  T h e  d i s t r i b u t i o n  o f  
r a d i o a c t i v i t y  i n  t h e  g e l ,  c o r r e s p o n d i n g  t o  
t h e  l a b e l i n g  i n c u b a t i o n  m i x t u r e  is s h o w n  i n  
t h e  b o t t o m  p a n e l .  Two c o m p o n e n t s  w i t h  R m  
0 . 4 9  a n d  0 . 5 5  were e v i d e n t .  
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W X i c a t i o n  P r o c e d u r e  : T h e  d i s t r i b u t i o n  of  t h e  

d i f f e r  e n  t r a d i o a c t i v e  c o m p o n e n t s  ( w i t h  t h e  e x c e p t .  i o n  o f  

1251) p r e s e n t  i n  t h e  i o d i n a t i o n  mixture  and  s e p a r a t e d  

by  PAGE is shown i n  F i g u r e  4 ( b o t t o m  p a n e l ) .  Two main 

c n m p o n e n t . ~ ,  w i t h  R m  U.49 and 0 . 5 5 ,  were e v i d e n t  arid 

b o t h  had a s imi l a r  s p e c i f i c  a c t i v i t . y  (‘70 WCi/p.g) 

d e t e r m i n e d  by  self d i s p l a c e m e n t  a n a l y s i s .  S i n c e  t h e  

u n l a b e l e d  hormone a l s o  g a v e  two c o m p o n e n t s  by PAGE 

( F i g u r e  4 ,  t o p  p a n e l ) ,  t h e  o r i g i n  of b o t h  r a d i o a c t i v e  

s p e c i e s  was s u s p e c t , e d  t o  a r i s e  f r o m  t h e  i o d i n a t i o n  o f  

v a r i a n t s  Porms p r e s e n t  i n  t h e  s t a r t i n g  hormone .  T h i s  

h y p o t h e s i s  was p r o v e d  t r u e  b y  s e p a r a t e  i o d i n a t i o n  arid 

f’AGE of  e a c h  n a t i v e  s p e c i e s  a s  w e l l  as o f  t h e i r  

m i x t u r e .  The p a t t e r n  o b t a i n e d  w i t h  t h e  m i x t u r e  ( n o t  

shiJwr1) was i n d i s t i n g u i s h a b l e  f rom t h a t  d i s p l a y e d  i n  

F i g u r e  4 ( b o t t o m  p a n e l ) .  

H.ax ~ ~ . n s l ~ ~ ~ ~ ~ - L ~ ~ ~ ~  
t~--ac,exs: The maximal amount  o f  l a b e l e d  hormone  t h a t  a n  

s n t i b n d y  o r  r e c e p t o r  system was a b l e  t o  r e c o g n i z e  is 

shown i n  T a b l e  2 .  I n d e p e n d e n t l y  o f  t h e  a c c e p t o r  used  

h o t h  t r a c e r  showed niaximsl b i n d i n g  c a p a c i t i e s  i n  t h e  

u p p e r  a t t a i n a b l e  l e v e l  w h i c h  r e m a i n e d  c o n s t a n t  f o r  a t  

l e a s t  &lJ d a y s  o f  s t o r a g e  a t  - 2 0 ° C .  

S t a b i l i t v  a t  -20°C :  T h i s  p r o p e r t y  was s t u d i e d  by 

e s t a b l i s h i n g  t h e  p r e s e n c e  o f  monomer ic  o r  a g g r e g a t e d  

hormone and  d e g r a d a t i o n  p r o d u c t s ,  d u r i n g  p r o l o n g u e d  

s t o r a g e  of  t h e  t racers  a t  - 2 0 ° C  ( F i g u r e  5 ) .  T h e  

a n a l y s i s  was c a r r i e d  o u t  b y  a HPLC-gel f i l t r a t i o n  

p r o c e d u r e  w h i c h  showed t h a t  t h e  t racers  of  Rm 0.49 a n d  

. .  
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PREPARATION OF lZ51-LABELED HUMAN GROWTH HORMONE 49 

Maximal B i n d i n g  C a p a c i t y  o f  t h e  Tracers of R m  0 . 4 9  and 0 . 5 5  
( F i g . 4 ) .  

P o l y c l o n a l  a n t i s e r u m  o r  l a c t o g e n i c  r e c e p t o r s  f rom f e m a l e  
r a t  l i v e r  were employed f o r  t h e s e  measurements w h i c h  were 
c a r r i e d  o u t  as i n d i c a t e d  i n  t h e  M a t e r i a l s  and Methods s e c t i o n .  
The r e s u l t s  e x p r e s s  t h e  p e r c e n t a g e  o f  t h e  t o t a l  r a d i o a c t i v i t y  
added t h a t  an i n f i n i t e  a c c e p t o r  c o n c e n t r a t i o n  i s  a b l e  t o  
r e c o g n i z e .  

T r a c e r  a s s a y e d  A c c e p t o r  System Maximal R i n d i n g  C a p a c i t y  

( F i g . 4 )  % 

Days o f  s t o r a g e  a t  -20°C 
Y 25 8D 

p o l y c l o n a l  a n t i b o d i e s  113 85 81 

l a c t o g e n i c  r e c e p t o r s  108 89 Y ‘7 
Rm 0 . 4 9  

p o l y c l o n a l  a n t i b o d i e s  102 95  100 

l a c t o g e n i c  r e c e p t o r s  80 94 102 
Rm 0 . 5 5  

0 . 5 5  were r e m a r k a b l y  s t a b l e ,  a t  l ea s t  d u r i n g  90 d a y s  a t  

- 2 0 ° C .  I n  c o n t r a s t ,  a c o n v e n t i o n a l  t r a c e r  a l s o  

o b t a i n e d  by v a r i a n t  6 ( 5 0  v C i / p g ) ,  i n  s p i t e  of  i t s  l o w  

s p e c i f i c  a c t i v i t y ,  had o n l y  a 50% o f  monomeric l a b e l e d  

hormone a f t e r  t h e  same t i m e .  

The p u r i f i c a t i o n  by PAGE of hGH i o d i n a t e d  by 

v a r i a n t  A l e d  t o  t h e  i s o l a t i o n  o f  a t r ace r  with high 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
5
4
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1
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5 :  S t u d y  o f  t h e  s t a b i l i t y  a t  - 2 0 ° C  o f  t h e  
t r a c e r s ,  p r e p a r e d  b y  v a r i a n t  B, p u r i f i e d  by 
PAGE, compared t o  t h a t  o f  a c o n v e n t i o n a l  
t r a c e r  p u r i f i e d  b y  g e l  f i l t r a t i o n .  
Samples  of  e a c h  t r ace r  o f  R m  0 . 4 9  ( S . A .  70 
clCi/clg) o r  Rm 0 . 5 5  ( S . A .  70 u C i / p g )  and a 
c o n v e n t i o n a l  one ( S . A .  50 N C i / N g )  were 
s u b m i t t e d  t o  HPLC t h r o u g h  a b i o - S i l  TSK250 
column,  as  i n d i c a t e d  i n  t h e  Materials and 
Methods s e c t i o n .  The p e r c e n t a g e  of  monomeric 
hormone ( ) ,  a g g r e g a t e d  hormone ( A ) o r  
d e g r a d a t i o n  p r o d u c t s  (I) was e v a l u a t e d .  T h i s  
a n a l y s i s  was r e p e a t e d  s e v e r a l  t imes  d u r i n g  a 
t o t a l  p e r i o d  o f  90 d a y s ,  i n  wh ich  t h e  t r a c e r s  
were k e p t  a t  -20°C.  
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PREPARATION OF lZ51-LABELED HUHAN GROWTH HORMONE 5 1  

spec i f ic  a c t i v i t y  (100 f 10 pCi/pg), h igh  maximal 
b i n d i n g  c a p a c i t y  t o  a n t i b o d i e s  (93x1, long-term 
s t a b i l i t y  (150 d a y s )  ( F i g u r e  3) and absence  of DIT 
(Tab le  1). S i n c e  t h e  t h e o r e t i c a l  s p e c i f i c  a c t i v i t y  o f  
a I z s I - l a b e l e d  hGH c o n t a i n i n g  1 atom of 1261 per 
molecule  is 1111 uCi/pg ( 9 ) ,  t h e  forement ioned  r e s u l t s  
s u g g e s t  t h a t  t h e  tracer o b t a i n e d  is a monoiodo- 
a i e r i v a t i v e  nf t h e  hormone. However, it is d o u b t f u l  
% h a t  t h i s  t r a c e r  is an homogeneous s p e c i e s  s ince  t h e r e  
are,  a t  l e a s t ,  6 t y r o s i n e s  e q u a l l y  a c c e s s i b l e  for 
i o d i n a t i o n  i n  hGIi (1). 

T h e  f r a c t i o n s  e l u t e d  from t h e  g e l  co r re spond ing  t o  
zones  of h igh  m o b i l i t y  ( H n a 0 . 6 0 )  showed a low s p e c i f i c  
b ind ing  t o  p o l y c l o n a l  a n t i b o d i e s .  a h igh  tracer damage 
( F i g u r e  l ) ,  a low maximal b i n d i n g  c a p a c i t y  (38%), and 
had DIT i n  t h e i r  mo lecu le s  ( T a b l e  1) .  These d a t a  
s u g g e s t  t h e  p re sence  of p o l y i o d i n a t o d  d e r i v a t i v e s  and 
are i n  accordance  w i t h  t h e  h i g h e r  v a l u e s  of! s p e c i f i c  
a c t i v i t y  o b t a i n e d  by Hughes e t  a l .  ( 3 )  f o r  s p e c i e s  of 
l a b e l e d  hriH m i g r a t i n g  c l o s e  t o  t h e  anode i n  PAGE. 

The g e l  f i l t r a t i o n  method u s u a l l y  employed t o  
p u r i f y  t.he c r u d e  i o d i n a t e d  hormone is n o t  e f f e c t i v e  t o  

separate among themselves  t h e  species w i t h  d i f f e r e n t  
d e g r e e s  of i o d i n a t i o n .  Hence, a l l  t h e  species c o e x i s t  
i n  t h e s e  tracers.  The e f f e c t  of t h i s  h e t e r o g e n e i t y  is 
clearly shown when t h e  s p e c i f i c  b i n d i n g  t o  d i f f e r e n t  
a c c e p t o r s  of one  of t h e s e  tracers ( c o n t a i n i n g  an 
ave rage  of 1.45 atoms of 1261 p e r  molecule  of hormone) 
is compared t o  t h a t  of a tracer p u r i f i e d  by PAGE (0 .90 

atoms of 1251 p e r  molecu le )  ( F i g u r e  2) .  Our r e s u l t s  
are n o t  i n  acco rdance  w i t h  t h o s e  r e p o r t e d  by Hughes e t  
a l .  (3) who have demons t r a t ed  t h a t  hGH and p r o l a c t i n  
r e t a i n  t h e i r  b i o l o g i c a l  and immunological a c t i v i t i e s  
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52 BISCAYART ET AL. 

a f t e r  i o d i n a t i o n  t o  h i g h  s p e c i f i c  a c t i v i t y  

( c o r r e s p o n d i n g  t o  a n  average o f  1 . 5  a t o m s  o f  1251 p e r  

m o l e c u l e  o f  h o r m o n e ) .  F u r t h e r m o r e ,  t h e s e  a u t h o r s  

a s s a y e d  t h e  t r a c e r  w i t h i n  s i x  d a y s  of  t h e i r  p r e p a r a t i o n  

a.nd n o  i n f o r m a t i o n  is g i v e n  i n  t h e i r  l o n g - t e r m  

s t a b i l i t y .  Data f r o m  o u r  l a b o r a t o r y  ( n o t  s h o w n )  

i n d i c a t e  t h a t  t h e  c o n v e n t i o n a l . l y  purified t,racer ( S  . A .  

160 L i C i , / p g )  s t o r e d  15 d a y s  a t  -20°C: o r i g i n a t e s  70% of  

a g g r e g a t e d  h o r m o n e  a n d  d e g r a d a t i o n s  p r o d u c t s ,  e v a l u a t e d  

b y  HPLC-gel  f i l t r a t i o n .  T h i s  f i n d i n g  s u p p o r t s  t h e  i d e a  

that t r a c e r s  w i t h  h i g h  s p e c i f i c  a c t i v i t y ,  p u r i f i e d  by  

g e l  f i l t r a t i o n ,  a r e  n o t  c o n v e n i e n t  f o r  l o n g - t e r m  u s e  

e v e n  i f  t h e y  r e t a i n  f u l l  b i o l o g i c a l  p o t e n c y  i m m e d i a t e l y  

a . f t e r  t h e i r  o b t e n t i o n .  A l t h o u g h  i t  is known t h e  h i g h e r  

s t a b i l i t y  o f  c o n v e n t i o n a l  t r a c e r s  w i t h  low s p e c i f i c  

a c t i v i t y  ( F i g u r e  5 ) ,  i t  s h o u l d  b e  e m p h a s i z e d  t h a t  t h i s  

k i t i  d o f  r a d i o l i g a n d s  a r e  u n s u i t a b l e  when 

raid i . o i m m u n o a s s a y s  o r  r a d i o r e c e p t o r - a s s a y s  o f  h i g h  

s e n s i t i v i t y  a r e  n e e d e d .  

T h e  t r a c e r  p r e p a r e d  b y  v a r j a n t  A h a s  good b i n d i n g  

properties, h i g h  s p e c i f i c  X c t i v i t y ,  arid is  useful f o r ,  

at. l e a s t ,  150 d a y s .  H o w e v e r ,  i t  is p r o d u c e d  i n  l r J W  

y i e l d  s i n c e  tile i n c o r p o r a t i o n  o f  1251 i s  o n l y  2U% o f  

the t o t a l  a n d  t h e  i o d o d e r i v a t i v e s  o b t a i n e d  r e p r e s e n t ,  

irinly 3.5% o f  t h e  l a - b e l e d  m o l e c u l e s .  H e n c e ,  t h e  

i c i d i n a t . i o n  p r o c e d u r e  was m o d i f i e d  by  v a r y i n g  t h e  m o l a r  

rat;ios of t h e  r e a g e n t s  ( V a r i a n t ,  B ) ,  w h e r e b y  i t  was 

p o s s i b l e  t o  o b t a i n  a h i g h e r  y i e l d  of two r a d i o l i g a n d s  

wi.t,h similar s p e c i f i c  a c t i v i t i e s ,  s t a b i l i t i e s  a n d  

q u a l i t y .  T h e s e  l a b e l e d  s p e c i e s  a r e  t h e  same p r e s e n t  i n  

t h e  g e l s  o b t a i n e d  w i t h  v a r i a n t  A a l t h o u g h  i n  t h i s  c a se  

t.he t r a c e r  w i t h  Rm 0 . 5 5  is Drily s e e n  a s  a s h o u l d e r  

:, icr.~mp:~re Figure:.: 1 and 4 ) .  
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PREPARATION OF 1251-LABELED HUMAN GROWTH HORMONE 53 

The Rm 0 . 4 9  and  11.55 t r a c e r s  o b t a i n e d  w i t h  v a r i a n t  

€3 a re  o r i g i n a t e d  f r o m  t h e  i o d i n a t i o n  o f  f o r m s  o f  hGH 

p r e e x i s t i n g  i n  t h e  n a t i v e  hormone ( F i g u r e  4 ) .  The  

d e c r e a s e  i n  s p e c i f i c  a c t i v i t y  o f  t h e s e  t r a c e r s ,  

compared  t o  t h a t  o f  t , h e  t r a c e r  p r e p a r e d  b y  v a r i a n t  A ,  

c a n  b e  e x p l a i n e d  by  t h e  g r e a t e r  c o n c e n t r a t i o n  o f  

u n l a b e l e d  h o r n o n e  u s e d  w h i c h  p r o b a b l y  c o n t a m i n a t e s  t h e  

f r a c t i o n s  s t u d i e d .  The  h i g h e r  maximal  b i n d i n g  c a p a c i t y  

(Table  2 )  and  t h e  l o n g - t e r m  s t a b i l i t y  ( F i g u r e  5 )  o f  

b o t h  t r ace r s  s u g g e s t  t h a t  t h e y  are  m o n o i o d o d e r i v a t i v e s .  

The  two f o r m s  of  n a t i v e  hGH d e t e c t e d  b y  PAGE were 

a l s o  f o u n d  i n  o t h e r  p r e p a r a t i o n s  o f  t h e  hormone 

o b t a i n e d  i n  o u r  l a b o r a t o r y  and  i n  t h e  l o t  HS2243E f r o m  

N . I . H . ,  N . I . A . M . D . D .  Hormone D i s t r i b u t i o n  P r o g r a m .  

When t h e  f i r s t  f o r m  ( R m  0 . 4 5 )  i s o l a t e d  by  PAGE was 

s t o r e d  a t  - 2 0 ° C  f o r  1 m o n t h ,  and  t h e n  s u b m i t t e d  a g a i n  

t o  e l e c t r o p h o r e s i s ,  t h e  s e c o n d  f o r m  ( R m  0 . 5 1 )  was 

d e t e c t e d  ( n o t  s h o w n ) .  T h i s  r e s u l t  s u g g e s t s  t h a t  t h e  

componen t  o f  Rm 0 . 5 1  c o u l d  b e  a deamidated f o r m  a r i s i n g  

f r o m  t h a t  o f  R m  0 . 4 5  as  i n d i c a t e d  b y  L e w i s  e t  a l .  ( 1 8 ) .  

B o t h  t h e i r  c h e m i c a l  d i f f e r e n c e s  as  w e l l  a s  t h e  way i n  

w h i c h  t h e y  a f f e c t  t h e  b i n d i n g  o f  t h e  t racers  ( R m  0 . 4 9  

and  0 . 5 5 )  t o  d i f f e r e n t  a c c e p t o r s  sys t ems  a re  now i n  

s t u d y .  

A l t h o u g h  t h e  v a r i o u s  1 2 5 I - l a b e l e d  GHs o b t a i n e d  b y  

t h e  u s u a l  p r o c e d u r e s  i n  t h e  l i t e r a t u r e  h a v e  b e e n  

e x t e n s i v e l y  u s e d ,  i n  many i n s t a n c e s  t h e y  a re  p r o d u c t s  

of e i t h e r  l o w  s p e c i f i c  a c t i v i t y  a n d  low s e n s i t i v i t y  o r  

h i g h  s p e c i f i c  a c t i v i t y  w i t h  p o o r  s t a b i l i t y .  The  

i o d o d e r i v a t i v e s  d e s c r i b e d  i n  t h i s  p a p e r  c a n  b e  

r e p r o d u c i b l y  o b t a i n e d  w i t h  h i g h  s p e c i f i c  a c t i v i t y  and  

l o n g - t e r m  s t a b i l i t y .  T h e s e  p r o p e r t i e s  e n s u r e  h i g h  

q u a l i t y  and  s e n s i t i v i t y  i n  t h e i r  b i n d i n g  b e h a v i o u r  and  
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a c o n s i d e r a t l n  s a v i n g  i r i  1251 c 0 s t . s .  T h i s  13st 

c o n s i d e r a t i o n  is  i m p o r t a n t  i n  c o u n t r i e s  w h e r e  t h i s  

i s o t o p e  is  n o t  l o c a l l y  p r o d u c e d .  

T h i s  wclrlr was s u p p o r t e d  i n  p a r t  b y  g r a n t s  f r o m  t h e  

C o n s e j o  N a c i o n a l  d e  I n v e s t i g a c i o n e s  C i e n t i f  i cas  y 

T 6 c n i c a s  < CONICET), t h e  U n i v e r s i d a d  d e  B u e n o s  Aires a n d  

tLhe 0 r g a n i z a . t i o n  o f  A m e r i c a n  S t a t e s .  ACP a n d  LPH a r e  

Career I n v e s t i g a t o r s  f r u m  C U N I C E T .  PLB i s  a Fellow 

f r o m  t h e  same i n s t i t u t i o n .  

We t h a n k  Dr. E .  P o s k u s  f o r  h e l p f u l  d i s c u s s i o n  a n d  

t?r i t i c  ism, 'The t e c h n i c a l  a s s i s t . a n c e  for t h e  

p r e p a r a t i o n  o f  t h e  m a n u s c r i p t  of Miss M .  Ramirez i s  

g r a t : e f ' u l l y  a c k n o w l e d g e d .  

1. 

4 

G o o d m a n ,  H . M .  a n d  L e v y ,  L.K. P r e p a r a t i o n  a n d  
b i o l o g i c a l  r e a c t i v i t y  o f  p o l y i o d i n a t e d  human g r o w t h  
h o r m o n e .  E n d o c r i n o l o g y  1983; 113: 2017-21323 

B a r t o l i n i ,  P .  a n d  R i b e l a ,  M . T .  I n f l u e n c e  o f  
c h l o r a m i n e  1' i o d i n a t i o n  on  t h e  b i o l o g i c a l  a n d  
i m m u n o l o g i c a l  a c t i v i t y  on t h e  m o l e c u l a r  r a d i u s  o f  

I n r m u n o a s s a y  1986; 7 :  129-138 
t h e  human g r o w t h  h o r m o n e  m o l e c u l e .  3 .  o f  . 

H u g h e s ,  J . P . ;  Tanalta, T.; G o u t ,  P . W . ;  B e e r ,  C . ? ' . ;  
N o b e l ,  R . L .  a n d  F r i e s e n ,  H . G .  E f f e c t  o f  i o d i n a t i o n  
o n  human g r o w t h  h o r m o n e  a n d  p r o l a c t i n e :  
c h a r a c t e r i z e d  b y  b i o a s s a y ,  r a d i u i m m u n o a s s a y ,  
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