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A human b r e a s t  milk p r o t e i n  concen t r a t e  (MPC) added t o  t h e  mother3 
f r e s h  milk i s  used i n  f e ed ing  of very low b i r t h  weight (VLBW) i n -  
f a n t s .  This  procedure p r e se rve s  t h e  immunologic p r o p e r t i e s  o f  hu- 
man milk.  We have ~lleasured t h e  EGF and IGF l e v e l s  in  t h e  p r o t e i n  
concen t r a t e  used. 
By c e n t r i f u g e  s e p a r a t i o n  of pooled b r e a s t  milk a  f a t  f r e e  milk 
was ob t a ined  and pa s t eu r i z ed  (720C f o r  15 s e c ) .  Lactose  and s a l t  
were s epa ra t ed  by means of u l t r a f i l t r a t i o n .  The r e t e n t i o n  product  
was r epas t eu r i z ed  and f r e e z e  d r i e d .  EGF was measured a f t e r  each 
s t e p .  The MPC was d i s so lved  i n  a c e t i c  a c i d  and s epa ra t ed  on a  
Sephadex G 50 column. EGF was 111easured by radioinlmuno-(RIA) and 
r a d i o r e c e p t o r  a s s ay  (RRA), IGF by two RRA(1GF I  and 11 ) .  The 
amount of EGF i n  tile MPC was 68% o f  t h a t  i n  pooled b r e a s t  milk 
(2 .0  ng/mg p r o t e i n  versus  2 . 9 ) .  The IGF l e v e l ( 1  and 11) i n  t h e  
MPC was 70 mU/mg p r o t e i n  and column sepa ra t i on  y i e lded  two IGF-RRA 
peaks - one w i th  MW of 20K(80% of t o t a l  R R A  a c t i v i t y )  r ep r e sen t ed  
a  c a r r i e r  p r o t e i n ,  a  second peak wi th  MW 7K cons i s t ed  of both IGF 
I  and 11. 
S ubs t an t i a l  amounts of growth f a c t o r s  e s p e c i a l l y  EGF i s  preserved 
i n  t h e  concen t r a t i on  process .  With t h e  amount of i4PC used f o r  
V L B W  i n f a n t s  t h e  en r i ched  111ilk con t a in s  alliiost 50% nlore EGF than 
f r e s h  non en r i ched  Inilk. Fu r the r  s t u d i e s  a r e  necessary  t o  e v a l u a t e  
t h e  c l i n i c a l  s i q n i f i c a n c e  of such chanqes in  milk composi t ion .  
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Using a  h lghly  s p e c l f l c  9IA we have detzrmlnsd  SmC/IGF-I I n  160 
hea l t hy  c h l l d r e n  and ado l e scen t s  0-16 yea r s  of age t o  d e f l n e  t h e  
normal range  of our  assay  sys tem.  Serum samples were e x t r a c t e d  
w l th  ac id - e thano l .  The SmCIIGF-I a n t i s e r u m b a s  a  g l f t  o f  Drs.  
UNDERWOOD and VAN WYK, Chapel H 1 1 1 ,  NC d l s t r l b u t e d  by t h e  NHPP 
Bal t imore ,  M D .  The l n t r a  assay  coefficient of va r l ance  ( CV ) 
was 5 .6%,  t h e  i n t e r  assay  C V  9.8% determined a t  3  dose l e v e l s .  
There was a  slow and cons t an t  i n c r e a s e  of SmC/IGF-I from very 
low l e v e l s  dur lng  t h e  f i r s t  2  yea r s  of l l f e  ( 33 ' 30 ng/ml; 
x 'SO ) t o  peak l e v e l s  i n  t h e  12-14 yea r s  group I n  g l r l s  
( 460 '75 ng/ml ) and t h e  14-16 yea r s  group I n  boys ( 445 t 2 1 3  
nglml ) ,  both s l g n l f l c a n t l y  h lghe r  than  l e v e l s  I n  normal a d u l t s  
aged 18-25 yea r s  ( 237 ' 51  ng/ml ) .  From 6-8 yea r s  u p  t o  12-14 
yea r s  mean SmC/IGF-I l e v e l s  were significantly h ighe r  i n  g l r l s  
t han  i n  boys ( p < 0 .01  ) SmCIIGF-I i n  both s exes  was h lghes t  
dur ing  TANNER s t a g e s  I11 and I V .  I n  conclusion: t h e r e  1s a  
s u r p r l s l n g l y  e a r l y  and marked d l f f c r e n c e  of SmC/IGF-I l e v e l s  l n  
g i r l s  and boys,  whlch only  e q u a l l z e  a f t e r  f u l l  puber ty  1s 
reached.  Th i s  may be p a r t l y  due t o  t h e  e a r l l e r  onse t  of puber ty  
i n  g l r l s  and t o  t h e  s t imu la to ry  e f f e c t  of low concen t r a t i ons  of 
e s t r ogens  on t h e  growth hormone-somatomedin a x l s  even be fo r e  
c l i n l c a l  s l g n s  o f  puber ty  can be observed.  

P a r a l l c l  rncasurcmcnts o f  lCI:-l (SEIC) l c v c l s  wfrc n~ndc i n  cx t rdc t cd  
s c r a  by tlic INCSTAR RIA, . ~ n d  i n  p lasna  by rhc N1CIIOI.S IllA. Fakir 
c l i n i c a l  groups wcrc cxanlincd: G R  1 - un t r ca t cd  I,(:II d r f . ;  GI< 2 - 
s h o r t  s t a t u r c ;  G K  3  - t a l l  s t a t u r e ,  n o r ~ ~ ~ , l l  and ~prccoclous  pulicl-ty; 
G R  4 - acromcgnly. I'ivc p a t i c n t s  i n  CR 1 were s t~ id icc l  bcIorc  .ilid 
a l ~ c r  5 days o i  IrGIi t r c a tmcn t .  

I N C S T A R  N I  CIIOLS 
GK n mean agc lGI:-I (nrnol l l )  

y i s u  - m , S I l  - m , SD 

1 '30 11.2 i 1 6.2 L 4.7 10 .7  L 9.2 
2 19 7 . 5  i 5 1 1 . 7  6.7 2 1 . 7  118.1 
3 2 2  11.0 1 4  36.0 i13.6 63 .9  1 2 7 . 1  
4 6 41 .3  i 5 08.3 141.2 145.1  164.1  - 

t \ ~ ? , ~ l v s i s  o r  var iance  I: r a t i o :  
6 0 . 4  3 9 . 3  

Usine ~ h c  INCS'l',?R IlIA. 7R'% o r  TCF-J vali lcs i n  CR 1 wcrc bclow 
no rn~~ i l  arid .I r l s c  ~n IC17- I  w;is clctcctrd ~n ; 1 1 1  5 1 1 ~ s .  t r c a t c d  
wiLIi IiCIl. Using Lhc NICIIOLS 11111, 33% 01 basal I(;I;-l v :~ lucs  W c r C  

below norm.il and .I ( : l l - s t ~ ~ ~ ~ u l n ~ c d  r i s c  In lGI:-i w;is iound i n  2  o l  
the  t r c . i ~ c d  p t s  INCS'T/\R l l l r ?  sccms morc p r c c l s c  . i n d  ~ r c l~ roducn l~ l c  
than tlic NICII0I.S R I A  ;111d c n . ~ b l i s  bctLcr d i scl-~rni xi,it iotl of CII 
d c l l i i c n t  pLs. Ir<>iil aged r~ialchcd c o n t r u l s .  
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D i e t a r y  g o i t r o g e n s  a r e  i m p o r t a n t  f o r  t h e  d e v e l o p m e n t  
o f  e n d e m i c  g o i t r e ,  e s p e c i a l l y  i n  i o d i n e  d e f i c i e n c y  
a r e a s .  Due  t o  t h e  i n c r e a s i n g  n i t r a t e  e x p o s u r e  o f  hu -  
m a n s ,  t h e  i n f l u e n c e  o f  d i e t a r y  n i t r a t e  w a s  t e s t e d  i n  
t h r e e  g r o u p s  o f  9 s i x  w e e k  o l d  p i g l e t s .  
T h e  t h y r o i d  h o r m o n e s  a n d  Sm-C/IGF-I l e v e l s  o f  n i t r a t e  
e x p o s e d  a n i m a l s  ( T 4 : < 1 0 ;  T 3 :  0 . 8 + 0 . 2 ,  r T 3 : 0 . 3 + 0 . 1  
n m o l / l ,  Sm-C:0 .29+0.09 U/ml)  w e r e - s i g n i f i c a n t l T  l o w e r  
a f t e r  a  f i v e  week  t e s t  p e r i o d  w i t h  4 1 2  mg N 0 3 - N / 1 0 0  g  
o f  d i e t  c o m p a r e d  t o  t h e  a d  l i b i t u m  c o n t r o l  g r o u p  
( 2 9 2 6 .  1 . 2 + 0 . 3 ,  0 . 5 ~ 0 . 1 ,  0 . 7 3 + 0 . 2 7 ) . T h e  m e a n  d a i l y  
w e i g h t  g a i n s  a m o u n t e d  t o  2 4 2 + 7 6 ,  2 7 4 + 6 7  a n d  353+94 5 
r s p .  T 4 ,  T 3  a n d  r T 3 - l e v e l s  07 t h e  n i T r a t e  e x p o s g d  
a n i m a l s  n o r m a l i z e d  a f t e r  t h e  s u p p l e m e n t a t i o n  w i t h  
0.08 mg i o d i n e / l O O  g d i e t  d u r i n g  7 d a y s ,  b u t  t h e  
Sm-C/IGF-I c o n c e n t r a t i o n s  o f  t h e  n i t r a t e - e x p o s e d  a n d  
p a i r - f e d  g r o u p s  w g r e  s t i l l  d i m i n i s h e d .  
C h r o n i c  n i t r a t e  i n t a k e  i n h i b i t s  i n  h i g h e r  c o n c e n t r a -  
t i o n s  t h e  t h y r o i d  h o r m o n e  s y n t h e s i s .  H y p o t h y r o i d i s m  
a s  w e l l  a s  a  p r o b a b l y  n i t r a t e  i n d u c e d  i n h i b i t i o n  o f  
t h e  e a t i n g  c e n t r e  l e a d  t o  d i m i n i s h e d  Sm-C/IGF-I 
l e v e l s  a n d  s o  t o  g r o w t h  r e t a r d a t i o n .  
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The a c u t e  r e sponse  o f  IGT-1 t o  GH t r e a t m e n t  ( 5  days ,  0.1 E/kq 
p e r  day)  has been t e s t e d  in seven c h i l d r e n  w i t h  growth r e t a r d a -  
t i o n .  M.1 c h i l d r e n s  have  a  n o m l  GII-stimulation . With t h e  charqc 
o f  t h e  IGF-1 l c v e l  a f t e r  GI1 a chn in i s t r a t i on  we tes tec l  the change 
o f  the IGF-1 r e c e p t o r  number and - a f f i n i t y  on  the i s o l a t e d  lymph* 
c y t e s  o f  t h e s e  p a t i e n t s .  The IGF-1 l e v e l  r a i s e d  from 102 5 57 
ng/ml t o  180 + 94 ng/ml 2 186 + 65 %. I n  5 p a t i e n t s  t h e r e  was n o  
s i y f i c a n t  c l m g e  in r m e p t o r  a f f i n i t y  ( f r m  0.47 + 0.33 x 10' 
M- t o  0.45 2 0.31 x lo9  M-1) . Two s u b j e c t s  hacl a  s t i m u l a t i o n  of  
r e c e p t o r  a f f i n i t y  f r m  0.28 2 0.1 t o  0.48 + 0.15 . l o 9  M-1. 
The r e c e p t o r  n h r  frm 6 p a t i c n t s  however dec r ea sed  from 
7282 + 3309 t o  4926 + 2538. T h i s  d e c r e a s e  was s t r o n g l y  c o r r e l a t e d  
t o  t h e  i n c r e a s e  o f  the IGF-1 l e v e l  (r= 0 .94 ) .  One p a t i e n t  had  an 
i n c r e a s e  o f  r e c e p t o r  n d x r  from 2500 t o  4980. 
Our r e s u l t s  a r e  co r r e spond ing  w i t h  the sugges t i on  o f  Rosenfe ld  
et  a 1  (1982 ) ,  t h a t  t h e  downrec~ula t ion  o f  I G - 1  b ind ing  is 
accounted  by a  d c c r e a s e  in r e c e p t o r  n m n k r  r a t h e r  t han  change i n  
b ind ing  a f f i n i t y .  I t  h a s  t o  bc d i s cus sod  whether  GI1 i t s e l f  h a s  
a n  i n f l u e n c e  o f  i n c r e a s e  o f  r e c e p t o r  a f f i n i t y  ( 2 p a t i e n t s )  o r  
r e c e p t o r  nwlbcr ( 1 p a t i e n t  ) . 
R.G. Rosenfe ld  e t  a 1  (1982) Diabetes 31:375 

HORMCNE CONCE'NTRATIONS DURING PUBERTY 
I n  p r e p u b e r t a l  ( n = 4 0 )  a n d  p u b e r t a l  ( n = 9 9 )  b o y s  l n = 6 0  
a n d  g i r l s  l n = 7 9 )  5m-C/IGF-I w a s  d e t e r m i n a t e d  b y  R I A  
i n  d i f f e r e n t  p u b e r t a l  s t a g e s .  I n  m o s t  o f  t h e  c h i l -  
d r e n  a l s o  DHEA-S, C o r t i s o l ,  17-OHP, a l d o s t e r o n e ,  T 3 ,  
T 4  a s  w e l l  t e s t o s t e r o n e  ( T )  i n  b o y s  o r  e s t r a d i o l  ( E 2 )  
i n  g i r l s  r s p . ,  w e r e  m e a s u r e d .  Sm-C/IGF-I i n c r e a s e d  
f r o m  p u b e r t a l  s t a g e  PH 1 t o  PH 2 ,  r e a c h e d  a  p l a t e a u  
a t  1 2 . 7 - 1 5 . 6  y r s .  o f  a g e  i n  g i r l s  (PH 111 -V)  a n d  p e a -  
k e d  a t  s t a g e  I V  i n  b o y s  ( a g e  14.321.1 y r s . ) .  T h e  r i s e  
i n  e a r l y  a n d  m i d p u b e r t y  w a s  r e l a t e d  t o  i n c r e a s i n g  l e -  
v e l s  o f  g o n a d a l  ( T  o r  E2 r s p . )  a n d  a d r e n a l  s t e r o i d s  
( D H E A - S . c o r t i s o 1 ,  a l d o ) ,  17-OHP p e a k e d  c o r r e s p o n d i n g  
t o  t h e  h i g h e s t  s e x u a l  h o r m o n e  c o n c e n t r a t i o n s  t h a t  
m e a n s  d u r i n g  PH I V  i n  g i r l s  ( E 2 = 5 4 6 . 8 2 3 5 6  p m o l / l ,  
1 7 - O H P = 3 . 4 + 1 . 5  n m o l / l ,  n = 2 0 )  a n d  PH V i n  b o y s  f T =  
2 5 . 2 + 3 . 2  n K o l / l ,  17-OHP = 5 . 4 + 2 . 7  n m o l / l ,  n = 1 3 ) .  No 
c o r r e l a t i o n  w a s  f o u n d  betwee: Sm-C/IGF-I a n d  T 3  o r  
T 4  r s p . , .  C o n c l u s i o n s :  Sm-C/IGF-I c o n c e n t r a t i o n s  i n  
c h i l d r e n  a t  p u b e r t a l  s t a g e s  111-V ( a c c o r d i n g  t o  
TANNER) a r e  t w o - t o  t h r e e f o l d  h i g h e r  t h a n  i n  a d u l t h o o d .  
T h e  Sm-C/IGF-I r i s e  i s  c o n n e c t e d  w i t h  a  c o r r e s p o n d i n g i  
i n c r e a s e  o f  s e x u a l  a n d  a d r e n a l  s t e r o i d s .  


