
CHANGES I N  BODY AND BONE COMPOSITION IN ADOLESCENT GROWTH HORMONE 
RECEPTOR DEFICIENT (GHRD) PATIENTS RECEIVING rhIGF-l AN0 A GnW 
ANALOG. 
J. Guevara-Aguirre  ( 1 ) .  0 .  Vasconez ( 1 )  , V .  Mar t inez  ( 1 )  , 
A.L. M a r t i n e z ( l ) ,  Z. M o r e n o ( l ) ,  A.L. Rosenbloom(2),  L. Bachrach(3 )  , 
R.G. R o s e n f e l d ( 3 ) .  
IEMIR Q u i t o - E c u a d o r ( l ) ,  U n i v e r s i t y  o f  ~ l o r i d a ,  USA(2), S t a n f o r d  
U n i v e r s i t y ,  USA(3). 
We obse rved  t h e  body and bone compos i t ion  changes  i n  two a d o l e s c e n t  
GHRD p a t i e n t s  r e c e i v i n g  1 2 0  u g h g  o f  rhIGF-I t w i c e  d a i l y  s c .  
A  GnRH a n a l o g  was a d m i n i s t e r e d  im once  monthly.  LHRH t e s t i n g  
d e m o n s t r a t e d  a  b l u n t e d  r e s p o n s e  d u r i n g  t h e r a p y .  A l l  s a f e t y  parame- 
t e r s  r emain  w i t h i n  normal  r anges .  The main c h a r a c t e r i s t i c s  o f  t h e  
i n d i v i d u a l s  a t  b a s e l i n e  and a t  a  s i x  months e v a l u a t i o n  a r e  p r o v i d e d :  
SUBJECT #1:  Age 1 7  8/12vs18 2/12 y ;  He igh t  115.5vs119.6 cm; Weight 
28.6vs30.8 kg;  BMI 30.0vs21.5;  Bone a g e  13vs13 y ;  Body mass 
2 8 , 6 0 4 ~ ~ 3 0 , 8 1 3  g;  Lean mass 1 4 , 6 5 3 ~ ~ 1 6 , 8 9 1  g;  F a t  mass 
1 3 , 9 5 1 ~ ~ 1 3 , 9 2 2  g ;  F a t  p e r c e n t a g e  48.8vs45.2 %; L/F r a t i o  
1 . 0 5 v s 1 . 2 1 ;  Body Calcium 3 2 6 ~ 5 3 2 7 ;  T o t a l  BMD 0.72vs0.83;  S p i n e  BMD 
0.69vs0.70;  Femur BMD 0.58vs0.63.  
SUBJECT #2:  Age 18vs18  6/12 y;  He igh t  114.3vs118.4 cm; Weight 
2 2 ~ ~ 2 1 . 7  kg ;  BMI 16 .8vs15 .47 ;  Bone a g e  3 .6vs13 .6  y ;  Body mass 
2 2 , 0 0 9 ~ ~ 2 1 , 6 7 4  g ;  Lean mass 13,146vs14.830;  F a t  mass 8 , 8 6 3 ~ 5 6 , 8 4 4 ;  
F a t  p e r c e n t a g e  40.3vs31.6 %; L/F r a t i o  1.48vs2.16 g ;  Body Calcium 
224vs240 g;  T o t a l  BMD 0.7vs0.7 g/cm2; Sp ine  BMD 0.65vs0.55 g/cm2; 
Femur BMD 0 .59vs0 .67  g/cm2. 
Two a d o l e s c e n t  p a t i e n t s  r e c e i v i n g  concomi tan t  t h e r a p y  w i t h  rhIGF-I 
and a  GnRH a n a l o g  f o r  s l x  months, showed an  i n c r e a s e  i n  h e i g h t  
w i t h o u t  an  advancement  i n  bone age.  Body c o m p o s i t i o n s  changes  
i n c l u d e d  a  d e c r e a s e  i n  body mass i n d e x ,  i n c r e m e n t s  i n  l e a n  mass,  
d e c r e a s e s  i n  f a t  mass w i t h  a s s o c i a t e d  h e i g h t  L/F r a t i o .  D e s p i t e  a  
d imin i shment  i n  s p i n e  BMD i n  p a t i e n t  # 2 ,  bone m i n e r a l  a c c r e t i o n  
was o b s e r v e d ,  w i t h  i n c r e a s e s  i n  t o t a l  body m i n e r a l  a n  calcium con- 
t e n t ,  a s  w e l l  a s  i n  t o t a l  and r e g i o n a l  bone m i n e r a l  d e n s i t y .  
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THERAPEUTIC ESPONSE TO RECOMBINANT IGF-1 IN THIRN TWO PATIENTS 
WITH GROWTH HORMONE INSENSITIVITY 
M.O. Sava  e l ,  P. Wil tonZ,  M.B. ~ a n k e ~ ,  P.G. C h a t e l a i n 4 ,  W . F .  ~ 1 u m 3 ,  
A.M.  C o t t : r i l l l ,  M.A. p r e e c e S ,  R.G. ~ o s e n f e l d ~ .  S t .  Bartholomew's  
H o s p i t a l ,  London, U K ~ ,  Kabi Pharmac ia ,  Stockholm, ~ w e d e n 2 ,  C h i l d r e n '  
H o s p i t a l ,  Tub ingen ,  ~ e r m a n ~ ~ ,  H o p i t a l  Debrousse,  Lyon, ~ r a n c e ~ ,  
I n s t i t u t e  o f  C h i l d  H e a l t h ,  London, UK5, S t a n f o r d  U n i v e r s i t y ,  C a l i -  
f o r n i a ,  U S A ~ .  

30 p a t i e n t s  w i t h  GH i n s e n s i t i v i t y  syndrome (GHIS) (Laron 
syndrome) and 2  p a t i e n t s  w i t h  GH gene  d e l e t i o n  were i n c l u d e d  i n  a  
m u l t i c e n t r e  t r i a l  o f  r ecombinan t  human IGF-1 (rhIGF-1) .  The CHIS 
p a t i e n t s ,  f rom 9  European c o u n t r i e s  and  A u s t r a l i a ,  were 15  o f  e a c h  
s e x ,  aged  3 .7  - 22.9 y  and 5 were p u b e r t a l .  C l i n i c a l  and e n d o c r i n e  
f e a t u r e s  o f  GHIS were  (median,  r a n g e ) :  He igh t  SDS -6.7 ( -9 .1  t o  
-3 .2 ) .  b a s a l  GH 17 mU/L (2.4 - 208) ,  IGF-1 21 pg/L (<20 - 69) and 
n o  r e s p o n s e  o f  IGF-1 t o  f o u r  days  o f  GH (GenotropinR O.lIU/Kg/day).  
A t  b a s e l i n e  IGF-2 was 168 pg/L (43  - 295) and 1 9  had no measurab le  
GH b i n d i n g  p r o t e i n  i n  serum. The GH gene d e l e t i o n  p a t i e n t s  were a  
g i r l  aged  14 .2  y  and a  boy aged  1 6 . 7  y .  1 3  p a t i e n t s  were i n i t i a l l y  
s t a r t e d  on rh IGF- l  4 0  pg/KG BWt s . c .  bd ,  7  i n c r e a s i n g  t o  120 pg/Kg 

Z. Laron ,  B. KI lnger  
C h i l d r e n ' s  M r d ~ c a l  C e n t e r  o f  I s r a i . 1 ,  B r l l i n s o n  Campus, P c t ~ h  ' l tkvn 
S a c k l e r  F a c u l t y  of Mrd ic lne ,  T r l  Aviv U n i v c r s l t y ,  I s r a c l  

ONE YEAR TREATMENT WITH IGF-I OF CHILDREN WITH LARON SYNIIROME (1 , s )  

Havlng lound t h a t  rccornblnant IGF-I a c t s  i n  c h i l d r r n  w ~ r h  LS 
a f t e r  a c u t e  (Lance t  I i :  1170 ,  1 9 8 8 ) ,  s h o r t  term ( C l i n  Endocr 36: 301 ,  
1992) and long  a d m i n i s t r a t l o n  (Lance t  339 :  1258,  19921,  wr. i o n t i n u i d  
t r e a t m e n t  on a long-tprm b a s i s .  For thwi th  the  r e s u l t s  of o n r  y i a r  
t r e a t m e n t  of 8  p r c p u b r r t a l  c h i l d r e 7  ( 5  M, 3  F) w i t h  iGF-I (FK-780 1.ot 
115707K, Fu j i sawa  Pharm. Co. Osaka,  J a p a n ,  120-150 uglday 5 . c . ) .  'Thv 
mean (+SD) r e s u l t s  For t h r  wholp group were :  

Befo re  T r i a t m e n t  A l t e r  Treatment 
C A  B A I l t .  G r . V t l .  5 . 5 .  C  A B  A Ht.  Cr.Ve1. S . S .  

y r s  SIIS cmlyr  mm y r s  SDS i m l y r  rnm 

8 . 2  5 . 8  -5.6 4 . 6  16 .8  9.2 6 .7  -5.1 8 . 4  1 3 . 1  
( 4 . 8 )  ( 4 . 2 )  ( 1 . 6 )  ( 1 . 3 )  ( 9 . 0 )  ( 4 . 8 )  ( 4 . 2 )  ( 1 . 7 )  ( 0 . 9 )  ( 6 . 8 )  

I t  i s  e v l d e n t  t h a t  t h e  growth v c l o c l t v  a lmos t  doublcd ( 1 8 0 . 2 % ) ,  t h c  
mean h e i g h t  SDS Improved by 0.6.0.5 I n  t h e  p r e s e n c ~  o f  n normal bonc - 
age advencement .  Body f a t  a \  measured by s u b s c a p u l a r  s k ~ n t o l d  t h l i k -  
n e s s  ( S . S . )  d c c r c a s c d  by a  mean O F  22% w h l l r  mean body w c l g h ~  ~ n c r t n -  
s r d  by 19 .6%.  Thr d r u g  was we l l  t o l e r a t e d  and keepxng r c g u l a r  m c a l s ,  
no hypoglyrcmia wrrc r c g l s t c r c d .  The growth a l f e c t c d  t h c  r x r r c m l t l r 5 ,  
t h c  t r u n k  and t h c  hvadc l rcumic rcncc .  Thc r l s e  o l  strum p r o i o l l n g c n  i  
and 1 1 1 ,  Alk P- t a s r  a r v  similar t o  t h o s e  found d u r i n g  h(;ll c r r n t m c n ~  
o[ GI1 d i [ ~ c ~ i n i y .  Thils ICF-I m i m l i s  t h c  c f f i . c t a  o f  (;)I, proving t h , , r  
l t  1 s  1 t s  t r u c  t . f [ r c L o r  hormon?. 

Neuroendocrinology of Reproduction 

19 
REGULATION O F  GnRH RELEASE FROM GnRH NEURONAL CELL 
LINES. R.I.WEINER. Reproductive Endocrinology Center. University of 
California. San Francisco. Ca. 94143-0556. USA. 

W e  previously developed the highly differentiated GT1 GnRH cell lines 
by genetically targeted tumorigenesis in transgenic mice. These cells 
express the GnRH gene and process the precursor peptide to GnRH. 
Cultures of G T l  cells form an interconnecting aborization of neuritic 
processes. GnRH release from these cultures is pulsatile with a  pulse 
frequency identical to that seen in castrated mice. This finding demonstrates 
that the ability to generate and synchronize GnRH pulses is an intrinsic 
property of the cells. Numerous transmitters directly regulate GnRH release 
via receptors expressed on G T I  cells Stirnulatory regulators include 
norepinephrine, dopamine, and endothelin while vasopressin and prolacun 
suppress GnRH release. These findings suppon [he concept that the 
regulation of G n R H  release i s  highly pleiotropic. This  work is supported 
by NIH Grant HD 08924. 

-- 
BWt bd a t  3-6 months b e c a u s e  o f  poor  r e s p o n s e .  17 GHIS and 2  GH 
gene  d e l e t i o n  p a t i e n t s  s t a r t e d  on 120 pg/Kg BWt bd. KALLMANH, SYNDROME: A, DEFECT I r  NEURAL TARGfT RECOGNITION. A. 

B a l l a b i o .  E. R u a a r l i .  B .  L u t z .  S.  K u r a t a n i .  S.  t tawersik2.  G .  

He igh t  V e l o c i t y  
o r s a n i  , . and G . -  ~ i c h e l e ~ .  'institute f o r  ~ 0 1 e ; u l a r  ~ e n e t i c s '  and 

P r e  6m 9m 12m 
k e p a r t i e n t  o f  Biochemis t ry .  Bay lo r  C o l l e g e  o f  Medic ine ,  One Bay lo r  

Dose P l a z a ,  Hous ton ,  TX 77030. 
(pg/Kg 5 . c .  bd)  n =  cm/y n=  cm/y n= cm/y n=  cm/y 

4  0  6 4 . 1  6  8 . 2  5 7 .8  2  7 . 1 , 7 . 3  Kallmann syndrome i s  a  human g e n e t i c  d i s o r d e r  c h a r a c t e r i z e d  by a  
40-120 7  4 . 1  7  5 . 0  5 7 .1  2  2 . 6 , 6 . 8  d e f e c t  i n  o l f a c t o r y  sys tem development  due t o  an a b n o r m a l i t y  i n  t h e  
120  17 4 .7  1 7  1 0 . 2  9  11 .0  - - m i g r a t i o n  o f  o l f a c t o r y  axons and o f  g o n a d o t r o p i n  r e l e a s i n g  hormone 
GH gene  d e l .  2  1 . 4  2  8 . 4  1  10 .0  1  9 . 4  (Gn-RH) p roduc ing  neurons .  The p r e d i c t e d  p r o t e i n  p roduc t  o f  t h e  

r e c e n t l y  i s o l a t e d  gene  f o r  X- l inked  Kallmann syndrome s h a r e s  m o t i f s  
I n t e r e s t i n g l y ,  d e s p i t e  an  a n a b o l i c  e f f e c t  o f  r h 1 G ~ - 1 ,  serum l e v e l s  w i t h  m o ~ e c u l e s  i n v o l v e d  i n  n e u r a l  deve lopment .  We have i s o l a t e d  t h e  

o f  IGFBP-3, t h e  p r i n c i p a l  c a r r i e r  p r o t e i n  o f  I G F - I ,  d i d  n o t  change c h i c k e n  Kallmann syndrome gene  which shows an o v e r a l l  77% amino a c i d  

d u r i n g  t r e a t m e n t ;  b a s a l  was 0 . 6 9  mg/L (0 .13  - 1 . 5 9 ) ,  a f t e r  6  months i d e n t i t y  w i t h  t h e  human homologue. The d e g r e e  o f  i d e n t i t y  i n c r e a s e s  

t h e r a p y  0 . 4 6  mg/L (0.22 - I .  1 1 ) .  ~ ~ p o ~ i y c a e m i a  (B.s .  < 3 . 0  m o i / ~ ) ,  w i t h i n  t h e  p u t a t i v e  f u n c t i o n a l  domains,  s t r o n g l y  s u p p o r t i n g  t h e i r  
wi th  or w i t h o u t  occurred in 1 7  patients,  2  h a v i n g  consul- f u n c t i o n a l  r e l e v a n c e .  Express ion  s t u d i e s  have been performed by 
sions. 12 patients reported m i l d  or moderate headache,  1  severe Nor the rn  a n a l y s i s ,  RT-PCR, RNase p r o t e c t i o n  and i n  s i t u  h y b r i d i z a t i o n  

w i t h  v o m i t i n g  and b i l a t e r a l  pap i l loedema  which r e s o l v e d  a f t e r  d i s -  i n  c h i c k e n  embryos a t  d i f f e r e n t  deve lopmenta l  s t a g e s .  I n  t h e  
continuation of = ~ I G F - ~ .  2  patients reported pain consistent w i t h  d e v e l o p i n g  and a d u l t  c h i c k e n ,  h igh  l e v e l s  o f  e x p r e s s i o n  o f  t h i s  gene 

r e n a l  c o l i c .  1  p a t i e n t  deve loped  an u n i l a t e r a l  ~ ~ 1 1 : ~  palsy which were found i n  t h e  o l f a c t o r y  b u l b  and i n  t h e  c e r e b e l l a r  c o r t e x ,  both 

r e s o l v e d  w i t h i n  14 d a y s .  a r e a s  a f f e c t e d  i n  p a t i e n t s  w i t h  Kallmann syndrome.  In t h e  o l f a c t o r y  
b u l b ,  t h e  gene  i s  e x p r e s s e d  by t h e  m i t r a l  c e l l s ,  t h e  t a r g e t  o f  

CONCLUSIONS: rhIGF-1 i n  a  d o s e  o f  40 - 120 &%/Kg BWt bd i n c r e a s e d  o l f a c t o r y  axons ;  i n  t h e  c e r e b e l l u m ,  e x p r e s s i o n  was found i n  t h e  
l i n e a r  growth i n  c h i l d r e n  w i t h  GHIS and GH gene d e l e t i o n .  Serum P u r k i n j e  c e l l s .  The s i t e  and t h e  t iming  o f  e x p r e s s i o n  o f  t h e  Kallmann 
IGFBP-3 d i d  n o t  change .  T h i s  may c o n t r i b u t e  t o  hypoglycaemia,  P r e -  syndrome gene  w i t h i n  t h e  o l f a c t o r y  sys tem s u g g e s t  t h a t  i t s  p r o t e i n  

sumably r e l a t e d  t o  h i g h  l e v e l s  o f  f r e e  IGF-I .  A growth p romot ing  p r o d u c t  i s  a  s i g n a l  molecu le  r e q u i r e d  f o r  p r o p e r  neurona l  t a r g e t i n g  
e f f e c t  o f  t h i s  new t h e r a p e u t i c  a g e n t  has  been c l e a r l y  d e m o n s t r ; ~ t e d .  S 5  t h r o u g h o u t  l i f e .  
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