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PRETREATMENT I G F - I  CORRELATES WITH GROWTH 
RESPONSE TO GH I N  HYPOPITUITARISM: THE 

IMPORTANCE OF ACID SEPARATION. 
P r e v i o u s  invest igat ions  us ing p l a s m a  I G F - I  i n  chi ldren 
w i t h  g r o w t h  h o r m o n e  deficiency (GHD) as  a predictor of 
the  r e s p o n s e  t o  growth h o r m o n e  t r e a t m e n t  have given 
variable and u s u a l l y  negative resu l t s .  When the 
g r o w t h  response t o  t h e  first year of growth h o r m o n e  
t r e a t m e n t  ( 0 . 1  m g / k g  TIW) w a s  c o m p a r e d  t o  p r e t r e a t m e n t  
p l a s m a  I G F - I  values m e a s u r e d  a f t e r  acid c h r o m a t o g r a p h y  
(AC) i n  a group of 7 2  children w i t h  classic. GHD, a 
c o r r e l a t i o n  of - 0 . 6 7  ( p  < 0 . 0 0 1 )  w a s  obtained. I n  a 
subgroup of 33 of these children, w e  w e r e  able t o  
c o m p a r e  I G F - I  R I A  after  AC t o  direct p l a s m a  a s s a y  
u s i n g  a c o m m e r c i a l  k i t  t o  m e a s u r e  I G F - I .  W i t h  b o t h  
RIA'S, t he  IGF-I values i n  these GHD pat ients  w e r e  
g e n e r a l l y  b e l o w  the  n o r m a l  range. T h e  c o r r e l a t i o n s  
o b t a i n e d  i n  the  33 pa t ien t s  w i t h  GHD b e t w e e n  the  
g r o w t h  ra te  i n  t h e  first y e a r  of GH t r e a t m e n t  a n d  
these t w o  I G F - I  R I A 1 s  w e r e  - 0 . 0 7  (NS) fo r  the direct 
RIA,  and - 0 . 6 5  ( p  < 0 . 0 0 1 )  fo r  AC. T h e s e  r e su l t s  
stress the  i m p o r t a n c e  of AC i n  the  m e a s u r e m e n t  of IGF- 
I, a n d  s h o w  t h a t  properly p e r f o r m e d ,  I G F - I  is the 
strongest s i n g l e  predictor of response t o  GH t r e a t m e n t  
i n  GHD children. 
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SERUM IGF BINDING PROTEINS ELECTROPHORETIC PROFILES 
IN CHILDREN WITH COELIAC DISEASE 
S u b j e c t s  w i t h  impaired n u t r i t i o n a l  s t a t u s  a r e  known 

t o  have h igh  hGH l e v e l s  and ve ry  low IGF I l e v e l s .  With a view t o  
s tudy ing  t h e  r e g u l a t i o n  o f  t h e  d i f f e r e n t  molecu la r  forms o f  1GF 
b ind ing  p r o t e i n s  (BPS). Western b l o t t i n g  was used t o  a n a l y s e  the  
s e r a  o f  19 4 - to  15-year-old c h i l d r e n  w i t h  c o e l i a c  d i s e a s e  be fo re  
and /o r  d u r i n g  t r e a t m e n t ,  and t o  compare t h e i r  BP p r o f i l e s  wi th  
t h o s e  o f  h y p o p i t u i t a r y  (n.7) and obese  (n.7) c h i l d r e n  o f  t h e  same 
age. The u n t r e a t e d  c o e l i a c  d i s e a s e  p a t i e n t s  (n.14) were a l l  
s t u n t e d  i n  h e i g h t  (iii = -3.6 SD) and weight  (ii = -2.1 SD) and had 
h igh  hGH (iii = 28 nglml)  and low IGF (0.30 Ulml) l e v e l s .  In 12, 
t h e  e l e c t r o p h o r e t i c  p r o f i l e s  c l o s e l y  resembled t h o s e  o f  t h e  
h y p o p i t u i t a r y  p a t i e n t s  wi th  s i g n i f i c a n t l y  dec reased  42- and 39K 
BPS (which a r e  t h e  s u b u n i t s  o f  t h e  150 K [ I G F - B P ~  complex) and a 
s t r o n g l y  enhanced 34 K BP. In t h e  t r e a t e d  s u b j e c t s  ( n = 7 ) ,  t h e  
c l e a r  resumption o f  growth ( +  8.2cm i n  8 months) was accompanied 
by a s l i g h t  r i s e  i n  1GF l e v e l s  and a gradual  change i n  t h e  BP 
p r o f i l e s  which became normal i n  o n l y  two o u t  o f  t h e  t h r e e  
p a t i e n t s  on g l u t e n - f r e e  d i e t  o v e r  one yea r .  In t h e  obese c a s e s ,  
negl i g i b l e  GH l e v e l s  accompanied normal IGF l e v e l s .  normal 39- 
and 42K, and d imin i shed  34K BPS. These f i n d i n g s  i n d i c a t e  1 )  t h a t  
t h e  amount o f  39- and 42K BP i n  t h e  serum i s  more c l o s e l y  l i n k e d  
t o  IGF than t o  GH l e v e l s  and 2 )  t h a t  t h e i r  s low r i s e  i n  p a t i e n t s  
on a g l u t e n - f r e e  d i e t  may favour growth resumption by i n c r e a s i n g  
t h e  b i o a v a i l a b i l i t y  o f  IGFs. 
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3 Z  POTENTIAL A U ~ O C R I N E  ROLE O F  'ICF-I IN THE 

MAINTENANCE O F  DIFFERENTIATED ADRENAL 
FUNCTIONS. 

Cultured bovine adrenal  cel ls  (BA) contained IGF type  I receptors  which 
have been character ized by cross-linking ( I25KD)  and aff ini ty 
experiments  (KD = 1.4 + o .~xIo-~M) .  IGF-I had small mitogenic e f fec t s  
bu t  potent iated t h e  e f f e c t  of fibroblast growth fac to r  (FGF). M o r e o ~ e r ,  
IGF-I enhanced in a time- and dose-dependent manner (ED 1 10- M) 
the  number o f  a n  iotensin-11 (A-11) receptors  (2-3 fold), t h e  CA#P response 
t o  ACTH (3 fold! and the  steroidogenic response t o  both hormones (4- 
6 fold). Moreover, BA cel ls  cul tured in serum-free m e d i p  secreted,  under 
basal conditions, an  IGF-I-like mater ial  (5 + 1.5 ngllO cel ls l48 h, n = 7), 
t h e  secret ion of which was s t imulated 8, 4.5and 3 fold by ACTH, A-11 and 
FGF respect ively bu t  not  by growth hormone. The  e f f e c t  of FGF and  those 
of ACTH or A-I1 were additive. Further  character izat ion of t h e  IGF-I-like 
mater ial  was achieved by aff ini ty chromatography (using monoclonal ant i -  
IGF-I antibodies) of conditioned medium from cel ls  which were incubated 
for  48 h with labeled amino-acids. 

The present  resul ts  demonstrated tha t  I) BA cel ls  contained IGF type  I 
receptors  and this  peptide is required for  the  maintenance of BA 
different iated function ; 2) BA sec re ted  a n  IGF-I like peptide, the  
secret ion of which is regulated by t h e  specif ic  trophic hormone of these 
cells. Thus, IGF-I might play a n  autocrine role  in the  maintenance of 
different iated adrenal  functions and in their  regulation by t h e  specif ic  
t rophic hormones. 
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PROWCTION OF LABELLED IGF I BY ISLFPS CELLS I N  
CULTURE : BIOCHEMICAL CHARACTERIZATION. 

It has been  shown p r e v i o u s l y  t h a t  n e o n a t a l  and  f e t a l  r a t  islets 
i n  c u l t u r e  secrete IGF I a s  measured b y  s p e c i f i c  r ad io imnuno  
assay .  We h e r e b y  r e p o r t  t h e  p a r t i a l  p u r i f i c a t i o n  and b i o c h e m i  
c a l  c h a r a c t e r i z a t i o n  o f  IGF I produced and s e c r e t e d  b y  f e t a l  r a l  
islets i n  culture. F e t a l  islets were i n c u b a t e d  in RPMI 1640  wit1 
1 %  f e t a l  c a l f  serum w i t h  o r  w i t h o u t  (3H) leucine and  ( 3 %  
methionine.  The c o n d i t i o n e d  media were  a c i d i f i e d  t o  pH 2.7 am 
chromatographed on Bioge l  P 100 i n  a c i d  to  s e p a r a t e  IGF I fra 
its b i n d i n g  p r o t e i n s .  The q u a n t i t y  o f  imnunoreac t ive  IGF : 
p r e s e n t  i n  t h e  media i n c r e a s e d  w i t h  t ime  and p l a t e a u d  after 41 
h o u r s  i n  culture r e a c h i n g  a v a l u e  o f  1 n g  IGF I f o r  300 islets 
P a r t  of t h e  t o t a l  r a d i o a c t i v i t y  (3%) c a n i g r a t e d  o n  B i o g e l  PlOI 
w i t h  imnunoreac t ive  IGF I. T h i s  f r a c t i o n  was f u r t h e r  p u r i f i e d  b] 
IPLC o n  a microbondapak C18 colunm a n d  e l u t e d  w i t h  a l i n e a l  
g r a d i e n t  of a c e t o n i t r i l e .  M a t e r i a l  which c a n i g r a t e d  w i t h  purl 
IGF I (39% a c e t o n i t r i l e )  was t h e n  p u r i f i e d  b y  c h r a a t o f o c a l i -  
s a t i o n  o n  PBE 96 c o l m .  P a r t  o f  t h e  r a d i o a c t i v i t y  (30%) e lu tec  
a t  t h e  same b a s i c  pH (8.55) t h a n  IGF I produced  b y  o t h e r  f e t a l  
r a t  cells i n  culture a n d  was i m n u n o p r e c i p i t a b l e  b y  ant i-IGFI A1 
I n  conc lus ion :  l a b e l l e d  m a t e r i a l  was produced and  s e c r e t e d  i~ 
v i t r o  b y  islet c e l l s  w i t h  i d e n t i c a l  Mol Weight, hydrophob ic i t !  
a n d  i s o e l e c t r i c  p o i n t  t h a n  native IGF I. 
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SOMATOMEDIJ BIXDIXG PROTEIX (SmBP) I S  XORMALS AUL) 
IJ GROWTH HORMOXE DEFICIEJCY (GHD) 

The major  SmBP i n  serum i s  a 150 kD g l y c o p r o t e i n .  I t s  ac id -  
- s t a b l e  s u b u n i t  was i s o l a t e d  from human plasma Cohn f r a c t i o n  IV 
by a 3 s t e p s  p rocedure .  With t h e  p u r i f i e d  p r o t e i n  a RIA was 
developed which recogn izes  t h e  complete  150 kD complex i n  n a t i v  
serum. I n  normal c o n t r o l s  t h e r e  wds a c o n s i d e r a b l e  i n c r e a s e  from 
25.7 nmol l l  (median,  r ange  14.7 - 44.7)  i n  newborns t o  49.4 
nmol l l  (28 .8  - 8 4 . 7 )  a f t e r  8 weeks o f  a g e .  T h e r e a f t e r  SmBP in-  
c reased  con t inuous ly  t o  110.5 nmol l l  (77.9 - 156.9) a t  puber ty  
and d e c l i n e d  t o  98.9 nmol l l  (73.4 - 132.9) i n  a d u l t s .  Cor re la -  
t i o n  wi th  IGF-I and IGF-I1 (by  RIA) was non- l inea r .  The sum of  
bo th  IGF-I and IGF-I1 c o r r e l a t e d  l i n e a r l y  wi th  SmBP ( r -  0 .89)  
wi th  a r e g r e s s i o n  l i n e  i n t e r s e c t i n g  t h e  a b s c i s s a e  a t  19.7 nmol l l  
( abou t  148 nglml)  o f  t o t a l  IGF-I and -11. I n  70 p a t i e n t s  wi th  
CHD (max. GH < 10 nglml i n  2 s t a n d a r d  t e s t s )  68 had subnormal 
l e v e l s  o f  SmBP (mean SDS f o r  age: -5.52) .  SmBP i n c r e a s e d  s i g n i -  
f i c a n t l y  on t r ea tmen t  wi th  hGH. Conclusions:  I .  The I50 kD SmBP 
i s  t h e  major BP form i n  p o s t n a t a l  l i f e .  2 .  T o t a l  serum Sm l e v e l s  
(IGF-I t IGF-11) a r e  p r i m a r i l y  determined by SmBP c o n c e n t r a t i o n .  
3 .  SmUP i s  s t r o n g l y  GH dependent .  4 .  SmBP i s  a more s p e c i f i c  
parameter  f o r  t h e  d i a g n o s i s  o f  GHD compared t o  IGF-I o r  -11 
p a r t i c u l a r l y  below age  5.  

K.F.Michaelsen*. J u l i a  S.Johansen*, G. Samuelson*, 
N.E.Skakkebek. 
U n i v e r s i t y  Dept. of  P e d i a t r i c s .  Hvidovre H o s p i t a l ,  34 Research  Dept. o f  Human N u t r i t i o n ,  Royal  Vet .  and 
A g r i c u l t u r a l  U n i v e r s i t y .  Copenhagen. Dept. o f  
C l i n i c a l  Chemistry.  G l o s t r u p  H o s p i t a l ,  and Dept. of 
P e d i a t r i c s .  County H o s p i t a l ,  T r o l l h a t t a n ,  Sweden. 

SERUM BONE GLA-PROTEIN (BGP) AT THE AGE OF IWO MONTHS IS MUCH 
HIGHER I N  BREAST-FED INFANTS THAN IN FORMULA-FED INFANTS. 
BGP, a p r o t e i n  produced by o s t e o b l a s t s  which h a s  been shown t o  b e  
a marker o f  bone growth,  was determined by radioimmunoassay i n  27 
e x c l u s i v e l y  b r e a s t - f e d  and 6 fo rmula - fed  i n f a n t s  a t  t h e  a g e  o f  2 
months (mean 62.6 days ,  SD 2 .4 )  a s  p a r t  o f  a p r o s p e c t i v e  s t u d y  o f  
n u t r i t i o n  and growth i n  normal  i n f a n t s .  Knee-heel  l e n g t h  was mea- 
s u r e d  w i t h  e l e c t r o n i c  c a l i p e r s  a t  t h e  age  of  l and 2 months. I n  
b r e a s t - f e d  i n f a n t s  t h e  mean c o n c e n t r a t i o n  was 274 nglml (SD 95) 
which is t e n  f o l d  h i g h e r  t h a n  v a l u e s  i n  6-10 y e a r  o l d  c h i l d r e n  
p r e v i o u s l y  pub l i shed  by u s .  I n  fo rmula - fed  i n f a n t s  t h e  mean con- 
c e n t r a t i o n  was s i g n i f i c a n t l y  lower (77 nglml. SD 46. p<0.001). 
There  was no s i g n i f i c a n t  d i f f e r e n c e  (p>0.05)  i n  knee -hee l  l e n g t h  
and knee -hee l  l e n g t h  v e l o c i t y  between t h e  b r e a s t - f e d  and t h e  f o r -  
mula-fed i n f a n t s .  The mean knee -hee l  l e n g t h  was 173  mm (SD 8 mm) 
and 168 mm (SD 11 mm). r e s p e c t i v e l y .  The growth v e l o c i t y  was 0.37 
mmlday (SD 0.12)  and 0.38 mmlday (SD 0.09) ,  r e s p e c t i v e l y .  I n  con- 
c l u s i o n  BGP is much h i g h e r  i n  b r e a s t - f e d  i n f a n t s ,  and t h i s  canno t  
b e  e x p l a i n e d  by d i f f e r e n c e s  i n  l e n g t h  o r  l e n g t h  v e l o c i t y .  Thus 
BGP shou ld  be used w i t h  c a u t i o n  a s  a marker o f  l i n e a r  growth i n  
i n f a n t s .  Histomorphometr ical  pa ramete r s  o f  bone fo rmat ion  r a t e s  
a r e  r e l a t e d  t o  BGP l e v e l s  i n  a d u l t s .  It  remains  t o  be seen  i f  
bone s t r u c t u r e  i n  i n f a n t s  is r e l a t e d  t o  mode o f  f eed ing .  
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