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The low m o l e c u l a r  form o f  somatomedin-binding 
p r o t e i n  (SMBP) i n  serum c r o s s r e a c t s  i n  a  radioimmuno- 
a s s a y  deve loped  f o r  t h e  SMBP i s o l a t e d  from human 
a m n i o t i c  f l u i d .  The SMBP i n  medium c o n d i t i o n e d  by 
hepatoma c e l l s ,  HEP G2, was i s o l a t e d  by u s e  o f  immu- 
n o a f f i n i t y  chromatography  and shown t o  have  a  N -  
t e r m i n a l  amino a c i d  sequence  i d e n t i c a l  w i t h  t h e  
a m n i o t i c  SMBP. The HEP 62 c e l l s  were used  a s  a  model 
f o r  t h e  r e g u l a t i o n  o f  SMBP and t h e  r e s u l t  was compa- 
r e d  w i t h  t h o s e  i n  humans. 

The l e v e l s  o f  immunoreactive SMBP a r e  t e n f o l d  
h i g h e r  i n  newborns t h a n  i n  a d u l t s ,  i n  which t h e y  a r e  
i n v e r s e  r e l a t e d  t o  G H .  I n c r e a s e d  l e v e l s  a r e  found 
d u r i n g  pregnancy  and i n  p a t i e n t s  w i t h  uremia .  E s t r o -  
gens  i n c r e a s e  t h e  l e v e l s  whereas GH c a u s e s  a  
s u p p r e s s i o n .  
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?he two swatom3dins i n s u l i n - l i k e  growth  f a c t o r  I a n d  I1 (I@- 
I a n d  11)  p u r i f i e d  £ram h m  p l a s m ,  h a v e  a h i g h  degree o f  sequ- 
e n c e  h a m l o g y  to p r o i n s u l i n .  Based  on the kmmn 3 - d i i r e n s i o n a l  
structure o f  insulin this seqwence h m l o g y  h a s  been used to p r e -  
dict c o n f o r m a t i o n a l  r rode ls  o f  I@-I and 11. We t h e r e f o r e  assurd 
t h a t  the i n s u l i n  d ~ i s u l f i d e  r e d u c i n g  t h i o r e d o x i n  s y s t e m  could be 
u s e d  as a rrodel  to s t u d y  a p o s s i b l e  way o f  d e g r a d a t i o n  o f  I W - I  
a d  11. 

?he e x p r i m e r i t s  w e r e  p e r f o r m e d  b y  i n c u b a t i n g  0.4-0-8 pM o f  
e a c h  p p t i d e  together w i t h  t h i o r e d o x i n  and t h i o r e d o x i n r e d u c t a s e  
i n  the p r e s e n c e  o f  NADPH a t  r m  teqerature. The r e a c t i o n  w a s  
terminated b y  a d d i t i o n  o f  excess i o d o a c e t i c  acid. The non-degrad- 
ed mterial r e m i n i n g  a f t e r  i n c u b a t i o n ,  was masured w i t h  h m  
p l a c e n t a  r a d i o r e c e p t o r  a s s a y ,  w i t h  e i t h e z  i n s u l i n ,  ICZ-I or 11 
as labelled ligand. 

Tne results show that both IGF-I a n d  I1 w e r e  d e g r a d e d  by the 
t h i o r e d o x i n  s y s t e m ,  w i t h  t h e  sane p o t e n c y  as i n s u l i n ,  which  is 
in a c c o r d a n c e  w i t h  the p r e d i c t e d  c o n f o r m a t i o n d l  mdels. 
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Human p l a c e n t a l  membranes (HPM) have  been  employed i n  r a d i o -  
r e c e p t o r  a s s a y s  (RRA) f o r  somatomedins/insulin-like growth f a c -  
t o r s  (SmlIGF). Although HPM c o n t a i n  b o t h  Sm/IGF Type I and I1 
r e c e p t o r s  p r e v i o u s  s t u d i e s  s u g g e s t  t h a t  RRA's u s i n g  HPM and 
e i t h e r  1 2 S I - ~ m - ~ / ~ ~ ~ - ~  o r  1 2 5 ~ - ~ ~ ~ - ~ ~  p r i m a r i l y  measure i n t e r -  
a c t i o n  w i t h  t h e  Type I r e c e p t o r  ( N i s s l e y  SP, R e c h l e r  MM, C l i n  
Endo Metab,  13:43,  1984) .  We have found t h a t  a  monoclonal  a n t i -  
body (aIR-3) t o  t h e  T  pe I r e c e p t o r  which b l o c k s  1 2 5 ~ - ~ m - ~  bind- 
i n g  does no t  b l o c k  l2?I-IGF-I1 b i n d i n g  t o  HPM i n  t h e  RRA. T h i s  
s u g g e s t s  t h a t  t h e  i n t e r a c t i o n  of IGF-I1 w i t h  t h e  Type I r e c e p t o r  
i s  l e s s  t h a n  p r e d i c t e d  by e a r l i e r  c o m p e t i t i o n  s t u d i e s .  To f u r -  
t h e r  i n v e s t i g a t e  t h e  n a t u r e  of IGF-I1 b i n d i n g ,  1 2 5 ~ - ~ ~ ~ - ~ 1  was 
c o v a l e n t l y  c r o s s l i n k e d  t o  HPM, s o l u b i l i z e d ,  reduced and a n a l y z e d  
on  SDS-PAGE. Autorad iography  r e v e a l e d  a  h e a v i l y  l a b e l e d  band a t  
Mr 26OK (Type I1 r e c e p t o r ) ,  and a  l e s s  i n t e n s e  band a t  Xr 135K. 
The M r  135K band m i g r a t e s  n e a r l y  i d e n t i c a l l y  w i t h  t h e  a s u b u n i t s  
of b o t h  t h e  Type I and i n s u l i n  r e c e p t o r s ;  i t s  i n t e n s i t y ,  however, 
was no t  a t t e n u a t e d  by aIR-3 o r  by t h e  presence  of 100 ng/ml in- 
s u l i n .  P a r a l l e l  s t u d i e s  w i t h  r a d i o l a b e l e d  Sm-C showed a  marked 
i n h i b i t i o n  of b i n d i n g  t o  t h e  a s u b u n i t  i n  t h e  presence  of a IR-3. 
These r e s u l t s  s u g g e s t  t h a t  IGF-I1 may bind t o  a  135K moie ty  t h a t  
i s  d i s c r e t e  from p r e v i o u s l y  d e s c r i b e d  r e c e p t o r s .  The n a t u r e  of 
t h i s  moie ty  h a s  n o t  y e t  been d e f i n e d .  
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I n s u l i n - l i k e  growth f a c t o r s  (IGFs) a r e  known t o  be c a r r i e d  i n  
t h e  b lood  by s p e c i f i c  b i n d i n g  p r o t e i n s  (BPS) w i t h  which they  form 
two complexes o f  a p p a r e n t  mol. wt.  > 100 K ( "b ig"  complex) and 
40-60 K ( " l i t t l e "  complex).  The former  a p p e a r s  t o  be GH-dependent 
and c o n s i s t s  o f  a t  l e a s t  two s u b u n i t s ,  one a c i d - s t a b l e  which 
b i n d s  IGFs and t h e  o t h e r  a c i d - l a b i l e .  To c h a r a c t e r i z e  t h e  BPS 
a f t e r  s e p a r a t i o n  o f  t h e  two complexes by g e l  f i l t r a t i o n  a t  pH 
7 . 4 ,  o u r  approach  h a s  been t o  combine e l e c t r o b l o t t i n g  w i t h  
SDS-PAGE. With t h i s  t e c h n i q u e  t h e  BPS a r e  d i s s o c i a t e d  from t h e i r  
complexes and t h e  f r e e  forms,  t r a n f e r r e d  on a  ny lon  membrane, a r e  
d e t e c t e d  by a u t o r a d i o g r a p h y  a f t e r  i n c u b a t i o n  w i t h  ["qI]IGF I .  I n  
t h e  normal serum, two main bands (-u 38 and 42 K) were found b o t h  
i n  t h e  b i g  and t h e  l i t t l e  complex. Three  e x t r a  f a i n t e r  bands  (- 
23, 28 and 34 K) were  found i n  t h e  l a t t e r .  S i m i l a r  p a t t e r n  was 
o b t a i n e d  w i t h  h y p o p i t u i t a r y  serum a l t h o u g h  t h e  p r o p o r t i o n  of t h e  
f a s t e r  forms ( c 2 8  and 34 K) seemed t o  be i n c r e a s e d .  Binding  
m a t e r i a l  o f  mol. wt .  > 100 K was a l s o  found i n  t h e  b i g  complex,  
on ly  i n  t h e  normal serum. A l l  t h e  bands were s p e c i f i c  a s  shown 
w i t h  an e x c e s s  of c o l d  IGF. Conclus ion  : 1 )  The IGF BPS appear  t o  
be he te rogenous .  2 )  Two main forms a r e  found i d e n t i c a l  i n  t h e  two 
complexes 3) The r a t i o  of t h e  v a r i o u s  forms  is d i f f e r e n t  i n  t h e  
normal and t h e  h y p o p i t u i t a r y  serum. 
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Pro lac t inoma i n  a  p r e p u b e r t a l  c h i l d :  r e s p o n s e  T,o s u r g e r y ,  r a d i o -  
t.berapv and dopamine a g o n i s t  t h e r a p y .  

An 8 v e a r  o l d  bov p r e s e n t e d  w i t h  l e f t  p root .os i s ,  ocu lomotor  weak- 
n e s s  and b i l a t e r a l  g a l a c t o r r h o e a  a f t e r  a  4-year h i s t o r y  o f  head- 
a c h e s .  A t  craniot.omv a  ? a r g e ,  i n f i l . t r a t i n g  @ i t , u i t a r v  t u n o u r  was 
oar t iaLLv removed. A t  s e c o n d a r v  r e f e r r a l  GEaP.00 s c a n  showed 
i n f i l * , r a t , i o n  o f  +,he l e f t .  c a v e r n o u s  s i n u s  and o r b i t .  Serum 
p r o l a c r i n  ( P r l )  ranged  between 200 ,000  and 300,000 mU/l (normal  
<?60 mll/li and was unchanged on  b r o m o c r i p t i n e  30  mg/dav which 
was p o o r l v  t .olerat ,ed.  F u r t h e r  tumour was e x c i s e d  a t  a  second  
c ran io tomv.  H i s t o l o g y  showed a n  adenoma wit,h f r e q u e n t  m i t o s e s  
and o o s i t i v e  immunos ta in ing  w i t h  P r l - a n t i s e r u m  i n  most c e l l s .  
EM showed prominent rough endoplasmic  r e t i c u l u m  h u t  s p a r s e  neuro-  
s e c r e t , o r y  g r a n u l e s  and  some m i c r o v i l l i .  Tmmunost.ainina wit.h 
c o l l o i d a l  g o l d  Prl-antiserum demonstratTed P r l  w i t h i n  t h e n r a n u l e s  
P o s t , - o p n r a t i ~ ~ e l v  P r l  was 260,000 m i J / l .  Radlo theraov  was g i v e n  
i n  a  dose  o f  4500 cGv wi th  t h e  dopamine a ~ o n i s t  m e s u l e r g i n e  
10 ng d a i l y .  A f t e r  o n e  month,  P r l  f e l l  + o  8 : i , i00  n l l / l .  N e s ~ l -  
p r q i n e  was r e p l a c e d  bv b r o m o c r i o t i n e  60 m g  d a i l v  which,  now Well 
tol .erat .ed,  induced  a  f u r t h e r  f a l l  i n  P r l  t o  40,200 mLi/!. where it, 

has  remained s t a t , j c .  9 mont,hs ~ o s t - r a d i o t h e r a o v  he is w e l l  wit.h 
r e s o l i ~ t i o n  of' o r o p t o s i s  and  oculomot.or weakness.  Tumour s h r i n k -  

a g e  was t h u s  demonstrat.ed w i t h  r a d i o t h e r a p v  and dopamine a g o n i s t  
t h e r a p y  i n  t h i s  tumour r a r e l v  s e e n  i n  c h i l d h o o d .  
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C r a n i a l  i r r a d i a t i o n  f o r  c e r e b r a l  tumours i n  c h i l d h o o d  - e v i d e n c e  
f o r  a  h y p o t h a l a n i c  d e f e c t  i n  growth  hormone r e l e a s e .  

C r a n i a l  i r r a d i a t i o n ,  i n  a  d o s e  o f  4500-5500 cGy was g i v e n  t o  R 
pa t . i en ts  ( 5  female)  a t  aEes  r a n g l n g  f r o n  2-10 y e a r s  f o r  medul.10- 
b las toma ( c r a n i o - s p i n a l  i r r a d i a t i o n :  Nzh) ,  a s t r o c y t o m a  ( N = l ) ,  
o p t i c  g l ioma (N=1) and  nasopharyngea l  rhabdomyosarcoma (N:l). 
GH s e c r e t i o n  was s t u d i e d  29-126 months p o s t - r a d i o t h e r a p y  b e c a u s e  
o f  subnormal h e i g h t  v e l o c i t y .  Mean c h r o n o l o g i c a l  a g e  was 12.5 
y e a r s  and bone a g e  13 .3  y e a r s .  Mean h e i g h t  was -1.9R SDS com- 
pared  w i t h  -0.60 SDS a t  t h e  t i m e  o f  t r e a t m e n t .  The p a t i e n t s  who 
r e c e i v e d  s p i n a l  i r r a d i a t i o n  had e v i d e n c e  of d i m i n i s h e d  s p i n a l  
g rowth;  mean s i t t i n g  h e i z h t  -3.60 SDS compared w i t h  s u b i s c h i a l  
l e e  l e n g t h  -1.68 SDS. A l l  s u b j e c t s  had i m p a i r e d  serum GH 
r e s p o n s e s  t o  i n s u l i n - i n d u c e d  hypoglycaenia  ( I T T ) ;  mean peak GH 
4 .5  mU/1 ( r a n g e  1-10.7 m U / 1 ) .  The peak GH r e s p o n s e  t o  i . v  b o l u s  
200 wg GHRH(1-29)NH, was w i t h i n  t,he normal young a d u l t  r a n g e  i n  
5  and m a r g i n a l l y  subnormal  i n  2 ,  b e i n g  i n  e a c h  c a s e  @-eater t h a n  
d u r i n g  LTT; mean 22 .8  mU/1 ( r a n g e  3.6-61.0 m U / l ) .  

I t  i s  conc luded  t h a t  p o s t - i r r a d i a t i o n  GH d e f i c i e n c y  is ( i )  a  
cormon c o m p l i c a t i o n  i n  p a t i e n t s  t r e a t e d  f o r  c e r e b r a l  tumours  i n  
c h i l d h o o d ,  (iii d u e  t o  a  f u n c t i o n a l  d i s c o n n e c t i o n  between t h e  
hypotha lanus  and p i t u i t a r y  r e s u l t i n g :  i n  d e f e c t i v e  d e l i v e r y  o f  
G H R H  t o  t h e  s o m a t o t r o p h s ,  ( i i i )  p o t e n t i a l l y  t r e a t a b l e  w i t h  long-  
te rm s y n t h e t i c  CHRH. 
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