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COMBINED TREATMENT WITH RECOMBINANT HUMAN INSULIN-LIKE GROWTH 
FACTOR-I ( r h l G F - I )  AND GROWTH I i O R M O N E  ( r h G H )  IN THE DWARF RAT. 
Deborah M o r t e n s e n ,  Lena Carlsson and Ross C la rk ,  E n d o c r i n e  Research 
D e p a r t m e n t ,  G e n e n t e c h ,  Inc.. S o u t h  San Francisco, C A  9 4 0 8 0 ,  USA. 

D a i l y  i n j e c t i o n s  o f  rhGH and i n f u s i o n s  o f  r h l G F - l  h a v e  a d d i t i v e  e f f e c t s  on 
b o d y  growth in G H - d e l i c i e n t  rats.  We n o w  measure g r o w t h  responses t o  a 
f i x e d  d a i l y  dose o f  rhGH (240 ~ g l d ,  sc in jec t ion )  g i v e n  o n c e  or t w i c e  d a i l y ,  
w i t h  or w i t h o u t  r h l G F - l  ( 1 2 0 p g i d ,  sc in fus ion)  f o r  8 d in f e m a l e  dwldw r a t s  
(6 -8  w e e k s  o l d ,  100 (1). R a t s  were s a c r ~ f l c e d  on Day 8; o r g a n s  w e i g h e d  
and serum and t i b i a  t a k e n .  D a t a  i n  t h e  T a b l e  a r e  m e a n s  + SD (n=5 lg roup) .  

For w e i g h t  gain, c a r t i l a g e  and r e l a t l v e  l i ve r  g r o w t h  bid rhGH gave l a r g e r  
responses t h a n  d a i l y  rhGH. S p l e e n  g r o w t h  and serum IGF-I were o p t i m a l  
w ~ t h  r h l G F - 1  a l o n e .  C o m b i n a t i o n  t r e a t m e n t  g a v e  g r e a t e r  w e i g h t  gain and 
41igher s e r u m  IGF-1's b u t  n o t  g r e a t e r  ca r t i l age ,  lhver or s p l e e n  g r o w t h  We 
conclude t h a t  when rhGH is g i v e n  In an o p l i m a l  p a t t e r n  a t  high doses 
a d d l t i v e  whole body a n a b o l i c  e f f e c t s  o f  r h G H  and r h l G F - l  are o b s e r v e d .  
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ASYMMETRIC DEVELOPMENT IN  PATIENTS WITH GONOSOMAL MOSAICISM. 
U r n 1 ,  R. Muhlenberg 2. R P W ~ l l ~ g  'I. I Cltnlc of  Paedlatrlcs . Unlvers~ty of 
Hamburg. Hamburg, 2 Cl ln~c  of Paed~atr~cs,  Krefeld, Germany 

Two cases of gonosomal mosalclsm (XOIXX and XOIXY) are described presenllng 
wtth asyrnrnetr~c body developrnenl before arid d u l ~ n g  growth hormone (GH) treatment 
A glrl. 11 years of  age (bone age 10 yrl Greullch-Pyle) w ~ t h  short slalure (he~ght SDS 
-3 71 SDS 0 47 for UTS) and mlld cllnlcal svrnDloms 01 Turner's svndrome develooed . . 
a Iferwil mammary wn.le treatea v.nln G n  ~ I C I  ha1yo1,pv N.IS 45 AO 46 xx w III a 
ru~ l l ve ry  01 45 XO ce I l!ncs .n 20'. of p i  ~ P l ~ e t d  L JLU ce hr. 11 t.1 riel LI (1 La ds/1~'.1 
nor endocrine dala revealed any slqn of pubertal developmelit at this Itme SIX rnolllh 
Ic l  o n ~ o q  Gr l -  lndrapy wlln 4 ,Im7d hcl  ~ ( O M I I  ie,d~! ly ~nLrcdw.l  fro111 3 1 tu 10 l c m  yr 
Slwu I l r l t u -s  r dn -11 ~alera breasl devcldptlter I rr;lr 1.u11cv.l bc~lli, 0 2  it1 l r . ~  lrll imtl 
B l  (Tanner sldge) a1 the rlghl slde whereas p u b ~ c  and axlllary halr development was 
t!lfdlrtlle at a bone age of 11 years (GP) The second pallent a boy presented a l  the 
age of 10 years (bone age 10 y r l  GP) wllh growth relardallon (he!ght SDS - 2 1) but 
wllhout any d~agnosllc reference to growth I lor~none deflclelicy The rnaln cllnlcal fealure 
wds a m l d  bodv asvrnmelw wllh a hemkhvoolro~hv of l l le lelt slde The uncorrlrnon . .  . .. . 
1'1 n clrl db l , c~~  Icu IL a genelc ana fs6s sllon, g a hal>bl,pe LI 45XO 46XY h8lh Irlt, 
oJl!n I lea u LC I ,  I e I u . ~ l d  In 60  $ 0  o l  (,c$ ~ r l e  a D,LO.I ~ e 1  s A1 lnd  age o l  14 )rar5 
(bond age 14 )I I (;PI tnc pal eol o2.c cp ra  sponlaniotr\ p .lh.ll{ T l l r  p l l y b ~ c ~ l  a s y r r l ~ ~ ~ e l ~ y  
remalned constant Because of low growth veloctly dnd predlcled adult helght far below 
laraet he~aht GH- lheraov was lnlllated The benet~cldl effect o l  G H  treatment on tlnal " " 
I ,. In1 8 1  !no ,,JLI~IS ~ i l r l t  gonosuma ~~IOS~.L.,III (I( ..brcfl 15 flrler ~r:mi:l e l l 2 ~ 1  II 
~.SI:C~IIS w In prcd SPOS~II~II to hell1 f ~ y l ~ r ' n l ~ ,  ny, ~ ~ u ~ r ~ ~ f ~ y p o ~ r c ~ l ~ ~ ~ y  (nay De dt'penaanl on 
q onl l l  pr.lrol a. 10 I 0 5 5 ~ e \  of d8llelcnt \aub 05 a I.I.CII,III u I  pclCZrllaye 0 slr D .I on of  
gonosomal abllormal cells 

372 
GROWTH AND ACROHEGALOID FEATURES I N  A IIYPOPIlYSECTOHlZED (IIY) HALE: 
TIIE ROLE OF PRANDIAL HYPERINSULINISM (111). L A .  S i l v e r m a n ,  H.H. 
Grumbach & F .A .  Con te ,  D e p t .  o f  P e d i a t r i c s ,  U n i v e r s i t y  o f  C a l i f o r n i a ,  
San F r a n c i s c o ,  San F r a n c i s c o .  Ca. 94143 .  USA 

N o r m a l  g r o w t h  as  w e l l  a s  a c r o m e g a l o i d  f e a t u r e s  h a v e  b e e n  d e s c r i b e d  
i n  p a t i e n t s  a f t e r  HY f o r  c r a n i o p h a r y n g i o m a .  T h i s  g r o w t h  h a s  been  
a t t r i b u t e d  t o  m u l t i p l e  f a c t o r s  i n c l u d i n g  p r o l a c t i n ,  I C F - I ,  i n s u l i n  
a n d  a n t i - G B  r e c e p t o r  a n t i b o d i e s .  We h a v e  f o l l o w e d  f o r  1 8  y a now 22 
y e a r  o l d  m a l e  who was HY f o r  a c r a n i o p h a r y n g i o m a  a t  age 4 .  
S u b s e q u e n t l y  h e  was r e p l a c e d  w i t h  t h y r o i d ,  c o r t i s o n e  DDAVP and  l o w  
dose h a l o t e s t i n .  He g rew n o r m a l l y  a n d  a t t a i n e d  a f i n a l  h e i g h t  o f  
1 7 9 . 5  cm (+2 S.D. f o r  T .H . :  + 0 . 4  SD f o r  C . A . ) ;  w e i g h t  96 k g ,  30 'X 
above  IBW, B H I  30 kg/m2. He h a d  c o a r s e  f e a t u r e s ,  l a r g e  hands  and 
f e e t ,  and  a c a l c a n e a l  h e a l  p a d  o f  25 mm,  c o n s i s t e n t  w i t h  ac romega ly .  
CII r e s p o n s e  t o  a r g i n i n e .  L - d o p a ,  GRF and  s l e e p  were  < 0 . 5  ng /ml .  
C i r c u l a t i n g  P r l <  2 ng /ml ,  I C F - 1  17 n g / d l , I C F - I 1  104 m c g / l  and  IGF-BP3 
0 . 4  m g / l  were v e r y  l o w .  No p lasma GH b i o - a c t i v i t y  was d e t e c t e d .  He 
h a d  a s t r i k i n g l y  e l e v a t e d  i n s u l i n  r e s p o n s e  L o  a n  OGTT(peuk > 400 
m u / l )  b a s a l  i n s u l i n  a n d  g l u c o s e  t o l e r a n c e  were  n o r m a l ,  c o n s i s t e n t  
w i t h  i n s u l i n  r e s i s t a n c e .  We p o s t u l a t e  t w o  mechanisms b y  w h i c h  i n s u l i n  
i n d u c e d  t h e  g r o w t h  p r o m o t i o n  and  a c r o m e g a l o i d  f e a t u r e s  i n  t h e  
presence  o f  v e r y  l o w  GH, I G F - I  a n d  P r l .  t h e  f r e q u e n t  and  s t r i k i n g l y  
e l e v a t e d  c o n c e n t r a t i o n s  o f  p lasma i n s u l i n  i n  r e s p o n s e  t o  f e e d i n g  1 )  
a c t  on t h e  I C F - 1  r e c e p t o r  t o  p r o d u c e  a n  I C F - I  e f f e c t  a n d  2) t h e  
I ~ y p e r i n s u l i n e m i a  i n c r e a s e s  l o c a l  I G F - I  p r o d u c L i o n  i n  c a r t i l a g e  
( A l a r i d  e t  a 1  E n d o c r i n o l o g y  130 :  2305, 1992) .  We s u g g e s t  t h e  
c o p b i n a t i o n  o f  t h e s e  t w o  e f f e c t s  o f  H I  a c c o u n t  f o r  t h e  g r o w t h  p a t t e r n  
and  a c r o m e g a l o i d  f e a t u r e s  o f  t h i s  and  s i m i l a r  p a t i e n t s .  
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INSULIN-L IKE GROWTH FACTOR (IGF) BINDING PROTEINS I N H I B I T  I C F - I -  
INDUCED DIFFERENTIATION I N  L6E9 RAT SKELETAL UUSCLE CELLS. L.A. 
SJ lvc rman.  D. H s i a o  and  S.H. R o s e n t h a l ,  D e p a r t m e n t  o f  P e d i a t r i c s .  
UCSF. San F r a n c i s c o .  CA 94143. USA 

The i n s u l i n - l i k e  g r o w t h  f a c t o r s  ( ICFs)  s t i m u l a t e  t h e  
d i f f e r e n t i a t i o n  of m u s c l e  c e l l s .  I G F  b i n d i n g  p r o t e i n s  (BPS),  w h i c h  
are  e x p r e s s e d  b y  s k e l e t a l  m u s c l e  c e l l s ,  may enhance or i n h i b i t  IGF 
a c t i o n s .  To e x p l o r e  t h e  r o l e  o f  m u s c l e  IGF-BPS i n  I G F - i n d u c e d  
myogenes is ,  we compared t h e  e f f e c t s  o f  I C E - I  and  d e s ( 1 - 3 ) I C F - I  ( g i f t  
of Cenentech ,  I n c . ) ,  a n  I G F - I  a n a l o g  w i L h  m a r k e d l y  r e d u c e d  a f f i n i t y  
f o r  IGF-BPS b u t  n o r m a l  a f f i n i t y  f o r  t h e  I G F - I  r e c e p t o r ,  o n  c r e a t i n e  
p h o s p h o k i n a s e  (CK) a c t i v i t y  i n  r a t  L6E9 s k e l e t a l  m u s c l e  c e l l s .  CK 
a c t i v i t y  was d e t e r m i n e d  u s i n g  ADP and  p h o s p h o c r e a t i n e  i n  a 
c o l o r i m e t r i c  a s s a y .  C o n d i t i o n e d  med ia  were  a n a l y z e d  b y  " '1 - ICF- I  
l i g a n d  b l o t .  H y o b l a s t s  g rown i n  medium supp lemented  w i t h  20% f e t a l  
b o v i n e  serum were  t r a n s f e r r e d  t o  medium supp lemented  w i t h  2% h e a t  
i n a c t i v a t e d  h o r s e  serum and s t u d i e d  f o r  u p  t o  5 days  i n  t h e  absence 
or presence  o f  3 nH I G F - I  o r  d e s - I G F - I .  I n  c o m p a r i s o n  t o  u n t r e a t e d  
c e l l s ,  c e l l s  t r e a t e d  w i t h  I C F - I  demonnLra ted  a n  8 - 9  f o l d  i n c r e a s e  i n  
CK a c t i v i t y .  I n  c o n t r a s t ,  c e l l s  t r e a t e d  w i t h  d e s - I G F - I  d e m o n s t r a t e d  
a 1 9 - 2 0  f o l d  i n c r e a s e  i n  CK a c t i v i t y  v e r s u s  u n t r e a t e d  c e l l s .  I n  dose- 
r e s p o n s e  s t u d i e s  (0.7nH-7nH).  d e s - I G F - I  was 3 - 6  t i m e s  more p o t e n t  
t h a n  I C F - I  i n  i n d u c i n g  m u s c l e  CK a c t i v i t y .  IGF-BP p r o d u c t i o n  was 
g r e a t e s t  a t  t h e  t i m e  a t  w h i c h  t h e  l a r g e s t  d i f f e r e n c e  i n  CK a c t i v i t y  
i n d u c e d  b y  d e s - I G F - I  v s .  I G F - I  was o b s e r v e d .  S i n c e  a n  I G F - I  a n a l o g  
w i t h  r e d u c e d  a f f i n i t y  f o r  IGF-BPS i s  more p o t e n L  t h a n  n a t i v e  I G F - I  i n  
s t i m u l a t i n g  CK a c t i v i t y .  t h e s e  d a t a  s u g g e s t  t h a t  IGE-BPS e x p r e s s e d  b y  

S65 s k e l e t a l  musc le  c e l l s  i n h i b i t  d i f f e r c r r L i n L i o n  i n d u c e d  b y  I C F - I .  
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