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S p e c i f i c  r e c e p t o r  b i n d i n g  f o r  IGF's is measurable  i n  younger  
( l i g h t e r )  RBC's. An a l i q u o t  o f  such cells o f  s i m i l a r  a g e  
( f r a c t i o n  A ) ,  c a n  be r e p r d u c i b l y  o b t a i n e d  by d e x t r a n  g r a d i e n t  
c e n t r i f u g a t i o n  from 5-10 m l  o f  blocd.(JCEM 1983 57: 436) .  We now 
r e p o r t  IGF-2 SB t o  t h e s e  RBC's from normal c h i l d r e n  and t h o s e  
w i t h  growth hormone d e f i c i e n c y  (GH d e f . ) .  I n t e r -  and i n t r a -  
a s s a y  v a r i a b i l i t y  o f  t h e  p r o c e d u r e  is 11%. The per c e n t  o f  t o t a l  
W ' s  i n  f r a c t i o n  A d i d  n o t  d i f f e r  i n  t h e  2 g r o u p s  o f  c h i l d r e n .  
Normals (Group I ) ,  were  5 m a l e  v o l u n t e e r s  (14.75 .6 y r ,  Mean and  
SEM) and 1 0  c h i l d r e n  ( 3  female)  w i t h  c o n s t i t u t i o n a l  s h o r t  

s t a t u r e  (11.42 1 .6yrs )  who had normal 6 h r  81 p r o f i l e s  and plasma 
IGF-1 v a l u e s .  11 GH d e f .  c h i l d r e n  (Group 2 ) ,  aged 12.7 2 1 . 4 y r , ( 6  
g i r l s )  ,had samples  t a k e n  a f t e r  2 mos w i t h o u t  hGH t h e r a p y  ( 2 a ) ,  
and a g a i n  d u r i n g  1 0  mos o f  hGH (2U,3/wk) (2b).  RESULTS: Group 1 
had IGF-2 SB o f  10.2+ 0.6% ( p e r  3x10 c e l l s ) .  IGF-2 S was l e s s  
i n  Group 2a a t  6.6+0.8% (P<0.002). With hGH t h e r a p y  ( 2 b ) ,  IGF-2 
SB r o s e  t o  10.4+1.0% (P<0.02),  a v a l u e  n o t  d i f f e r e n t  from t h a t  i n  
Group 1. Corresponding  plasma IGF-2 v a l u e s  showed a p o s i t i v e  
c o r r e l a t i o n  w i t h  IGF-2 SB (R=0.58, P<0.01). 3 p a t i e n t s  h a v e  had a 
2nd 2 month i n t e r r u p t i o n  o f  h a .  They had a s i m i l a r  response ;  o f f  
hGH, 6+2.7%: on hGH, 10.6 +.96%: Thus GH d e f i c i e n c y  is a s s o c i a t e d  
w i t h  a r e v e r s i b l e  d e c r e a s e  i n  IGF-2 SB on the FBC. These  d a t a  
s u g g e s t  t h a t  p l a s n a  IGF-2 may u p r e g u l a t e  its own r e c e p t o r .  
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S i n e  placental lackgem have been implicated i n  the control of fe ta l  
metatolisn, and in the release of so~tam%m ( 3 3 )  by f e t a l  tissws, we 
exanined the acticpzs of rpm;ol placental lac- (HPL) on the grcwth of isolated 
hn!an fe ta l  @lasts, fibroblasts and cartilage explants, and on their release 
of immmsayable  W. k'qcblasts were derived f m n  skeletal m d e  and 
fibroblasts f m n  the &in of abrtms delivered bebeen 12 to 17 weelcs after 
prostaglandin inductim. Costal cartilage explants wee obtained fmn one 
h y t h s m .  After mycblasts and f ibrobly ts  were plated a t  lcw d m i t y  (0.3 x 
10 elk per well) HPL (50-1 MX) ng ml- ) caused a M e p e n d e n t  increase i n  
ce l l  n d r  over a 7 day imhat icn ,  kammg s ta t i s t ica l ly  significant between 
50 andm @hl with individual expriments. After subconfluelt  myoblasts acd 
fibroblasts were gmrtbres t r ic ted  by q x x ~  to medim oonkhmg 1% fe ta l  
calf senm, HPL caused a significant increase in ['HI -dine uptake dur- a 
subsequent e x p s ~ ~  a t  similar concentratim. HLmvl gwdth brmx (HCH) 
failed to increase t h y ~ ~ ~ d i n e  incorpxatim by mycblasts o r  fibroblasts, while 
neither HPL o r  HCEi affected isotope uptake by cartilage explants. Culture 
medim conditioned for 44 h by expsupe to mycblasts o r  fibroblasts was 2Ssa~ed 
for SX by RIA af te r  extraction with acid-etbml. The 34-C p m t  in 
conditioned medim was s w i c a n t l y  elevated af te r  expsure of cells to HPL 
cao ng ml-I I but not HCH.  he mts sh that KPL is for c u l m  
tman fe ta l  mycblasts and fibroblasts and tkat +his m y  be due part ly to an 
i n c m  in SX release by the cells. 
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S e r u m  g r o w t h - p r o m o t i n g  a c t i v i t y  m e a s u r e d  as  3H-THY 
i n c o r p o r a t i o n  i n t o  l y m p h o c y t e s  (TA) w a s  m e a s u r e d  s i -  
m u l t a n e o u s l y  w i t h  R I A  o f  I G F s  I a n d  I1 i n  t h e  s a m e  
s a m p l e s  of c o r d  b l o o d  a n d  o f  c a p i l l a r y  b l o o d  co l lec-  
t e d  3 0  m i n .  a n d  2 4  h r s  a f t e r  v a g i n a l  d e l i v e r y  i n  new-  
b o r n s  ( 1 6  F ,  1 7  M) w i t h  b i r t h  w e i g h t  a n d  l eng th  i n  
the  n o r m a l  range. V a l u e s  f o u n d  i n  c o r d  b l o o d  w e r e  lo -  
w e r  t h a n  i n  n o r m a l  a d u l t  s e r u m :  TA: 0 . 8 7 i 0 . 0 6  U/ml,  
I G F  I: 4 5 2 3  n g / m l ,  a n d  I G F  11: 228?.22 n g / m l .  T h e  v a l u e s  
o b s e r v e d  i n  the  c a p i l l a r y  b l o o d  a t  3 0  m i n . ,  m o r e  ele- 
v a t e d  t h a n  t h o s e  i n  t h e  c o r d  b l o o d ,  agree w i t h  a pro- 
d u c t i o n  of g r o w t h  factors b y  the n e w b o r n .  T h e  2 4  h r s  
e v o l u t i o n  w a s  d i s c r e p a n t :  d e c r e a s i n g  f o r  I G F  I (16' 
1 .8 n g / m l )  , u n c h a n g e d  f o r  I G F  I1 ( 2 6 0 2 2 8  n g / m l )  a n d  
i n c r e a s i n g  a b o v e  n o r m a l  a d u l t  l e v e l  f o r  TA ( 1 . 8 4 5 0 . 2 2  
LI/ml) . E a c h  of t h e s e  f a c t o r s  c o u l d  play a ro le  i n  the  
f e t a l  g r o w t h ,  as s u g g e s t e d  by the p o s i t i v e  c o r r e l a -  
t i o n  ( p  ~ 0 . 0 5 )  o b s e r v e d  b e t w e e n  t h e i r  l eve l s  a n d  the  
b i r t h  w e i g h t .  Non-IGF f a c t o r s  i n v o l v e d  i n  TA p l a y  
p r o b a b l y  a m a j o r  ro le  i n  t h e  n e o n a t a l  p e r i o d  s i n c e  
t h e y  a re  h i g h e r  i n  n e w b o r n s  t h a n  i n  a d u l t s .  
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STRUCIURAL VARIANTS OF SOMA-INS IN HUMAN PLASMA 
S i x  som3tomedin-like p e p t i d e s  were  p u r i f i e d  f rom h m  p l a s m  
a n d  Cohn f r a c t i o n  IV by a s i x - s t e p  p r o c e d u r e  i n c l u d i n g  ethanol 
p r e c i p i t a t i o n ,  reversed-phase  e x t r a c t i o n ,  g e l  f i l t r a t i o n ,  
chromatofocus ing  a n d  reversed-phase  HPLC. The a p p a r e n t  iso- 
electric p o i n t s  (PI) o f  the m j o r  c c m p n e n t s  w e r e  8 . 2  (Sm III) 
and 6.3 (Sm V) a s  e x p e c t e d  f o r  I@-I/S& a n d  IGF-I1 r e s p .  The 
PI-va lues  o f  t h e  minor  m p o n e n t s  were  9.2 (Sm I ) ,  8.7 (Sm 
111, 6.7 (Sm I V ) ,  a n d  6.15 ( S m V I ) .  They were  cmpsed o f  
s i n g l e  p e p t i d e  c h a i n s  w i t h  a p p a r e n t  N.4 (SDS-PAGE) o f  6 ,800 (Sm 
I, 11, IV) a n d  6,400 (Sm 111, V, VI). A l l  p e p t i d e s  were  qli- 
p o t e n t  i n  a b i o a s s a y  ( SO - i n c o r p o r a t i o n  i n t o  p o r c i n e  c a r c i -  
l a g e )  and  in a c c m p e t i t i v e  p r o t e i n  b i n d i n g  a s s a y .  According  t o  
t h e i r  p o t e n c i e s  i n  v a r i o u s  RR4 a n d  R I A  s y s t e m s  Sm I, 11, a n d  
111 were c l a s s i f i e d  a s  I@-I/SnC-like a n d  Sm IV, V, a n d  VI a s  
ICS-11-like. These  f i n d i n g s  were  conf i rmed b y  amino a c i d  se- 
q u e n c i n g  o f  the f i r s t  20 N-terminal r e s i d u e s  so f a r .  Minor 
d i f f e r e n c e s ,  however, were  observed .  The d a t a  p r o v i d e  f u r t n e r  
e v i d e n c e  f o r  t h e  existence o f  s t r u c t u r a l  v a r i a n t s  o f  I@-I/%C 
a n d  I @ - I 1  i n  t h e  human. 
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A d i r e c t  a s s a y  f o r  c e l l u l a r  growth lrlas used .  I t  measures t h e  
c a p a c i t y  o f  i s o l a t e d  chondrocytes  t o  p r o l i f e r a t e  i n  a c l o n a l  
manner s t a r t i n g  from a s l n g l e  c e l l  s u s p e n s i o n  i n  a s e m i s o l i d  s y -  
s tem (0 .8% m e t h y l c e l l u l o s e ,  BM Whiss le r  Medium, 5% h e a t  i n a c t i -  
v a t e d  serum, 1000 i n s e r t e d  chondrocytes  / ml) .  This  a s s a y  was 
used t o  measure t h e  c l o n a l  p r o l i f e r a t i o n  o f  human f e t a l  ( 2 0 t h  
week o f  pregnancy, n r l O )  and a d u l t  a r t i c u l a r  c h o n d r o c y t e s  ZOyrs, 
nz 1 0 )  i n  r e s p o n s e  t o  i n s u l i n  l i k e  growth f a c t o r s  I and I1 (IGF 
1 /11) ,  b i o s y n t h e t i c  human i n s u l i n  (BHI) and human growth hormone 
(hGh). Both 8HI (100 ng/ml) and hGh (100 ng/ml) d i d  n o t  s t i n ~ u l a -  
t e  f e t a l  and a d u l t  chondrocytes  t o  p r o l i f e r a t e  i n  a c l o n a l  mlan- 
n e r .  IGF I (25 ng/ml) s t i m u l a t e d  c l o n a l  growth o f  f e t a l  chordro-  
c y t e s  ( 6 0  + 12 c o l o n i e s /  1000 i n s e r t e d  c e l l s ;  m + 1 SO), hov~ever 
IGF I1 (25-ng/ml) was s i g n i f i c a n t l y  more e f f e c t i v e  (116 + 12 
colonies /1000 i n s e r t e d  c e l l s ;  p < 0.05) .  In  c o n t r a s t  IGf I was 
more e f f e c t i v e  i n  a d u l t  chondrocytes  ( 4 0  + 5 c o l o n i e s / 1 0 0 0  i n -  
s e r t e d  c e l l s )  t h a n  IGF I 1  ( 2 4  + 2 colonie</1000 l n s e r t e d  c e l l s ;  
p < 0.05) .  
These r e s u l t s  s u p p o r t  t h e  concept  t h a t  IGF I is t h e  predominant 
a d u l t  and IGF I 1  is t h e  predominant f e t a l  somatomedin, and 
i n s u l i n  and hGh a r e  no d i r e c t  s t i m u l i  f o r  chondrocyte  growth 
a t  l e a s t  I n  v i t r o .  
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The r o l e  of  p e p t i d e  growth f a c t o r s  i n  t h e  r e g u l a t i o n  of  f a t a l  
metabol i sm i s  poor ly  unders tood.  S i n c e  somatomedin-C ( S ~ C )  and 
m u l t i p l i c a t i o n - s t i m u l a t i n g  a c t i v i t y  (MSA) have i n s u l i n - l i k e  
a c t i o n s  i n  p o s t n a t a l  t i s s u e s ,  we have compared t h e  e f f e c t s ;  o f  
t h e s e  growth f a c t o r s  on g lycogen metabol i sm i n  c u l t u r e d  f ~ s t a l  
r a t  h e p a t o c y t e s  w i t h  those  of  i n s u l i n  and epidermal  growth fac-  
t o r  (EGF). SmC (25-375 ng/ml) s t i m u l a t e d  dose-dependent 
i n c r e a s e s  i n  1 4 ~ - g l u c o s e  i n c o r p o r a t i o n  i n t o  g lycogen (14-732) 
and t o t a l  c e l l u l a r  glycogen c o n t e n t  (11-34%) d u r i n g  4 hour:j of 
i n c u b a t i o n .  MSA and i n s u l i n  a l s o  s t i m u l a t e d  g l y c o g e n e s i s  b u t  
w i t h  p o t e n c i e s  only  4.5 and 6 .7% t h a t  of  SmC, r e s p e c t i v a l y .  
The c o n c e n t r a t i o n s  o f  SmC, MSA and i n s u l i n  which caused  h .s l f -  
maximal s t i m u l a t i o n  o f  1 4 ~ - g l u c o s e  i n c o r p o r a t i o n  were 6.7 nM, 
150 nM and 100 nM, r e s p e c t i v e l y .  The dose- response  curve:; of 
SmC, MSA and i n s u l i n  were p a r a l l e l  and t h e i r  maximal e f f e c t s  
were n o t  a d d i t i v e ,  s u g g e s t i n g  a common mechanism o f  a c t i o n .  I n  
c o n t r a s t ,  EGF (2.5-150 ng/ml) s t i m u l a t e d  g lycogen s y n t h e s i s  b u t  
i t s  dose- response  curve  was n o t  p a r a l l e l  t o  t h a t  of  SmC and i t s  
maximal e f f e c t  was only  40% t h a t  of SmC o r  i n s u l i n .  I n  addi -  
t i o n ,  EGF and i n s u l i n  had a d d i t i v e  e f f e c t s  a t  maximal con- 
c e n t r a t i o n s .  These f i n d i n g s  s u g g e s t  t h a t  SmC and EGF have 
d i r e c t  a n a b o l i c  e f f e c t s  on f e t a l  c a r b o h y d r a t e  metabolism. The 
g l y c o g e n i c  a c t i o n s  of  i n s u l i n  and MSA i n  f e t a l  l i v e r  may be 
media ted  through b i n d i n g  t o  a r e c e p t o r  which a l s o  b i n d s  3mC. 
G r a n t s  HD07447 and HD06301. 
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