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SIX YEAR DATA OF CARBOHYDRATETOLERANCE IN TURNER SYNDROME TREATED 
WITH G R O W H  HORMONE AND OXANDROLONE. M. Alrnaguer, P. Saenger, J. Frane, 

D. Wilson, R.G. Rosonfeld & Genenlech Collab. Group, A. Elnsleln Coll. Med., 
Bronx. N.Y., Slanford U., Ca., Genentech, So. San Franclsco, Ca. 

Tile i l i c r e a s e d  i n c i d e n c e  o f  v l u c o s e  i n t o l c r n n c r  i r ,  T u r n e r  bvndralne 
l e a d s  t o  a n  abnorma l  GTT I n  30.60% o f  a d u l t  women. S i n c e  c u r r c r i t l y  
e x p l o r e d  t t i e r a p i e s  t o  i n c r e a s e  a d u l t  h e i g h t  may i l n p n i r  c a r b o h y d r a t e  
m e t a b o l i s m  we e v a l u a t e d  t h e  e f f e c t  o f  more Lhnn 3 - 6  y r s .  o t  Cll .,lone 
o r  i n  c o c ~ ~ b i n a t i o n  w i t h  o x a n d r o l o n e  on z l u c o s c  s c t a b o l i s m  The t r i a l  
was b e g u n  i n  1983 (n-71) and  s t u d y  s & j c c t s  ~ C C C ~ V C  c u r r e n t l y  hGII 
0 . 3 7 5  mg/kg/wk e i t h e r  i n  e q u a l  d a i l y  duses  o r  t i w  (I,Cll) o r  11Cll i n  
c o r n b i n a t i o n  w i t h  o x a n d r o l o n e  0 .0625  mg/kg/dny ( c o m b i n a t i o n ) .  Based on 
N a t l .  D i a b c t e s  D a t a  Group  c r i t e r i a  15% (11 /71)  h a d  i m p a i r c d  GTT a t  
b a s e l i n e .  I ' o s t p r a n d i a l  i n s u l i n  r e s u l t s  b c t o r c  t l - c n t l n e n t  and  a f t e r  3 
L O  6 y c n r s  o f  t h e r a p y  are summarized b e l o w .  Cco ix i c t r i c  mcnns ( U/inl) 
are u s e d  bccause  o f  I n h e r e n t  skewness. 

Prelreatmenl Aner 3t Years 

n mean mean-SD meantSD mean mean-SD meantSD 

HGH 15 37.6 17.0 82.8 71.9 50.3 102.8 
Combination 41 33.9 16.9 68.7 104.5 54.4 200.5 
The cllnrrge t r o i n  b . i s c l i n e  t o  l o n g - t o r s i  t o l l o w - u l r  w . 1 ~  s i i :n iC ic .n l t  i n  
t l i c  hCH g r o u p  (p<0.015) and  i n  Llie coinbinuLiorr  c r o u p  (p<0 .0005) .  The 
ch;!ngc i n  t h e  c o a ~ l ~ i n a t i o n  g r o u p  was a i g n i f i c n t , ~ l y  8 rc . i te r  t h a n  i r i  t l re 
IiCll c r o u p  (p<0 .0021)  u s i n g  t h e  u n e q u a l  v. i r i . lnce LWO s a i s l ~ l e  t - L e s t  
T l i c r c  was no d i f f e r e n c e  i n  I lgb A IC,  p r e  .,lld postpr.rc,di.i l &lucosc, .and 
c h o l c s L c r o 1  or  t r i ~ l y c e r i d e  v a l u e s  i n  t h e  2 j : ~ o u p s .  No d i f f e r e n c e  i n  
any  o f  Lire p a r a l n e ~ i f s  was s e e n  be tween 11611 i - i w  o r  d a i l y .  
I n  su l l~~na l -v :  Ounndroloi ,e t r e a t m e n t  i n c r c ~ s c s  i i i $ , u l i n  r c s i s t a n c c  i n  
T u r n e r  syndro~lne. The l o n g - t e r m  r i s k  E r o ~ n  t h c s e  a l t e r a t i o n s  ill g l u c o s e  
t o l c r a i r c e  i s  u r i c l e n r  a t  p r e s e n t .  
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GI1 PREINCUUATION PAILS TO INDUCE KCSISl'ANCGTO'I'11E MI1IX;CNIC ACTION 
OF INSULIN I N  A I'YCMY T-CELL LINE. M .  6. Ccllncr. N U c i ~ l ~ ,  K. C. Dml~.y, and D. W. 
Col~lc. Dcll:ln~llcnL\ o l  I'cdrdu!c> and A~~l l in~l lo logy,  0CI.A. Los Aligclu~. CA 90021 and 
Mcmorral Slu.!,l-Kcllcr~ng Canccr Cc81u.r. Ncw Yorl .  NY IiX12I USA 

111 T-ccll l ~ ~ l e s  1111111 11or111nl ~nd~vidualb U:ttl\k)nl~ul by LIIC II 'TLV-Ii TCUOVI~U%, wc lravc sltown 
1l1.11 ( I )  (ill prct~lcullal~on c o ~ ~ ~ l ~ l e l c l y  IOI,AI>IL% lllc 111l111131 in \u I~~~-~nduccd  l w o - ~ ~ \ l k  c lon~ l  
TC\[X)IIX, itnil (2) ~ I ~ C C I   low-1 s l ~ ~ r ~ ~ l i l l ~ u t ~  o l G l i  on'T cclls IS ~ttcd~au.d vra Iwa l  IGP-I. In Ihe 
currcnl ruuly. wc v lug l~ l  lo dclcrminc ( I )  i l  h e  3b~lily 01 GI I ~ r c i r ~ c ~ ~ b d f ~ ~ n  LO ~ l ~ d l ~ c e  rc)i\lilllcc 10 
llic rnilagcl~~c acIii111 u l  ~ n i u l t ~ ~  is alm n l c d ~ ~ l u l  hy ICP-I nnil (2) I ~ J  Pygtny T-ccll IL~IC 
(prcvtou\ly \I8i,wnl lo Ir lxrlll G I  I- mrd ICP-l-re*l\ull l lh cl~rccl \I~~nuldli<rn &\nays) would or 
would 11u1 IXCOIHC IIIIUII~-TCII~LJIII f ~ l l ~ w i t ~ g  ctlllcr GI1 or ICI:-I ~~CIIICLI~~IIIOII. T-cell Ilr~cr lrorn 
3 ~Iirrlnalr mlcl I Pygmy wcrc hlud~cd. Colony Iorr l r~uu~l wa, r \  c x d  to rcqx,n\c lo  IIIWIIII (.I) 
:~l i~nc ( I  2-43 2 x 103 [~moIlL). lolluwlng 2 Itr prcbt~iubdlhln wllll ctllbcr (I)) GI1 ( 5 0 ~ 1 g L )  ur (c) 
ICF-I  (8 pa), mnd (d) lollowing I hr prcincubluon wllh n1113.a o lun<r lon~ l  anulxxly 8gwnsl 
lllc IGl:- I mcclllur, slid lllcn 2 hr wlll l GII. The lollow~ng gnc&i (LSE) reywoss (llrsc LUU 
scconil pa!.) wcrc nolcd (*p<O.(X)I vs ~nsulio nlut!c). 

f ~ )  losulln :llonc (hi ln\~lis+(;ll ic) In\ol~~~t l ( ; l : - l  id )  Iosol~ntalRZtCilI 

Nur~n:~l 177i3.21179i7.0 93L2.9*/97L1.7~ XIL?2*81+5.8* 180+7.X1165111 
I'ygtsy 17611311X1119 169i?X/103116 173111/IXX1I.I . . . . . . . . . . . . . . . . . . . 

Tllcac <1.11:1 ttal1c.11~ 111.11, ill nonnnl T- ic l l  linch, ctlltcr (I,) C l  l o r  (L) IGP- I lirclocul>:lltal~ ~taluccs 
rebi\La,cc fa i~l\ul~t~-induccd clunogeneris. Since. in oon11.>1~. GII-111iluuu1 ~nhulin rcsl\wllcc can 
lu blocled by prclacub~lioo wiih alR3 (d), 11~s ailion of (ill 111u5l Ix n~ccl~:~lcJ Ihruugll a I c rd  
ICI:-l Irx~p. Tllcrclurc. in lllc Pygmy T-ccll lisc, since Ilicrc was a) \~grillc:inl reducliot~ II, 
~~~ I I I I I  ~ C ~ ~ I O I I ~ I Y C I I C ~ S  lolluwing ellllcr GI l LY ICP-l  p r c ~ r ~ i t ~ b a ~ ~ o n .  LIIC 111112 huggc>L III:II IIIC 
fygmy 1s IGP-I -rcsi\Llnt and supp,rl our wrllcr Icnd!ng\ 01 rc\!\ldrILc I,) fhc illrccl iI1111~1n10ry 
cIIcLI~ "l(;ll :,,,<I lc;l:-l. 
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hlUL'~ll'l.l< 1-IXVELS 01: 'l'(il:-u hIOlILJ1-A'I'ION I>LJl<ING RA'~ l.IVl111 

REGI~NIJ I<A ' I I c )N .  W.11. I h ~ \ \ c l l ,  S. SII:III~, A.J. Peck, C.hl I'allull, P.J. 

Dc1111)sey, :IIICI I1.J. Col'icy, Jr. I I cp .~ r ln i cn ls  o i  I'edi:llrics, Ce l l  Biology, n ~ i ~ l  

h4edici11c; I>iv i>iol l  of I'C(~~:II~IC I~I I~OCII I IU~U~~, V:~~icIcrbi l t  U ~ ~ i v c r s i t ~  and 
V : i~~< lc rb i l l  C h i l < l r e ~ ~ ' s  Hospi l :~ l ,  N n ~ l ~ v i l l c ,  'I'N 17332-2579 U.S .A .  

1 -~vc r  ~ p r o ~ ~ ~ c l c ~  i ~ ~ s i g l ~ l s  i l l l o  IIIC III~C~I.III~~III\ 111.11 c o ~ l I r ( ~ l  gfo\v l l t  ill :I cl i i l 'crc~~l i :~ lccl  

IIS\IIC. 11.11 l l v c r  rcgelrer:llcs 115 Io>l  cel ls M'IIIIIII 4 el  UI 11 7 0 %  IIC~);IICCIOIII~ (I ' l l ) .  

l l e i ) G ~ l ~ c  I I I I~NA l'c~r T G F - a ,  :I 111ilc1ge11 i u i  V:I~IOIIS l ~ v c r  ~ ~ 1 1 5 ,  i11crc,i5cs : ~ l f c r  l>il. 'ru 
leal I l lc  I ~ y l ~ o l l i c s i s  l i v o i  growl11 i5 r c g ~ ~ l . ~ l c c l  11y IIIC~C~IS~II COIICCIIII.II~OIIS ol' 'fG1:-u 

1)cl111clc, \vc ~ l c v c l o ~ ~ c e l  a Ih ig l~ ly  s [ ~ c c i i x  l < l A  l o r  I:I~ 'I'Ci1:-u. IL~vcrs  liu111 r11:1ic S.-I). 

r i l l$ (11=5 ]per g r o ~ ~ p )  ;~ l le r  a 7 0 %  1'11 o r  ~II~IIII IICI):II~CIOIII~ (SII)  wcrc  ehlr :~c~ed 111 

:I lu\v i o ~ i i c  s l ~ c n g l l ~  bu l f c r  (1)II 8) c o ~ ~ l n i ~ ~ i ~ l g  ( l c I ~ . r g c ~ ~ l a  ;III(~ I)I.O~C:ISC i ~ i l ~ i b ~ l c ~ r s ,  AII 

IIIC~~:I\~ III 'l'Gl:-(v ])cpliclc (1)<0.0?) i l l  l'li :IIIIIII:I~S o v c r  S I I  c o ~ i l r u l s  \v:15 :III:I~II~~~ 

:II 17 11, c ~ ~ l ~ l c l c l c n l  \\,IIII l l l c  o ~ ~ \ c l  o l  I )NA hyl l l l lc \ i \  ' l ' ivo-k~ld c i e \ ~ : ~ l i u ~ ~ ~  ill ~pel)l~(Ic 

were l i ~ . ~ i ~ l i . ~ i n c t l  1l111il 96 11, IIICII 1e131 Oy 8 d. I . ivcr  CAII-:ICI> \vote CII~OIII:IIO~KI~IIS~ 

UII 131ogel 1'-60: 111 s.i11111lc\ ~ I ~ I I I  ~ I I , I I I I - ~ I ~ ) ~ I ~ I I ~ ~ I  :IS \yell :I\ I I N A  1c11lie,1!111g ( I 7  11) 
l i \,cr, 'f(;l:-cu ~IIIIIIIIIIO:IC~IVI~~ III \v:I\ II~CSCIII chclur! \ 'c ly :I\ 1S~-IO hl> PI-CCII~SO~S. N o l  

1111111 I<IIS III~III~~I.IIIV~ (-18 I)), ,111cl ~I~~I~~C~SIICI~IIIOII (90 11) IIVCT, d i d  :I > I ~ I I ~ ~ ~ C ~ I I I I  

~I:IC~I~III c ~ i  IIIC 'l'C;lT-w :11)11cnr 111e l l ~ , ~ l ~ l i c  5.0 Id> 1)1olc111. IIoIII l r : ~ r ~ s c r i ~ ) l ~ c ~ ~ ~ . ~ l  :111cl 

lpc)5l lr:lllsl'lflull,1l col l l ro ls ~ l ~ l ~ l c < l r  c v l ~ l c l l l  Ill l l lc  lcgl l l . l l l l l l l  <I1 'fC;lr-'? :i l lel I'll: 011ly 

111cc11rsc1r i~11111, :IIC 11rc\c111 !!I (11tie\cc~11 .t11c1 S 1111.1,c I I V G ~ ,  \vll iIc III:I~IIVC l'Gl:-cv is 

elc~cc~ccl  o l l l y  ~ ! / I I , I  l l rc ~rr :yoi  ~ p r o l ~ i c r . ~ ~ i v s  rcal)olirc. ' l ' l ~c  ~IIIIC~IOIIS :II I~/O~ I;l igcI cells 

of I N ~ U I ~ X ) ~  :III(I 111:11urr: ior11i5 oi'1'CiF-a III:I~ el l i ier  III I ~ v c r ,  a ~ l t l  1I1c c o f i v i l r s i ~ i ~  uf 
'I'(;~.:-cY p r c c ~ ~ ~ ~ u ~ ~  10 III:I~\I~C lpepli~le III:I~ (I? IL.~III,IIC~ I l y  big11:115 111iIi:1lc(1 b y  l ' l f .  

RESPONSE TO TWICE-DAILY WSING OF MET-GH I N  NAIVE GH DEFICIENT 
PATIENTS. R., D. Norman, and C o l l e e n  M ~ l l e r ,  Rush  
P r e a b y t e r i e n - S t .  L u k e ' s  Med. C n t r . ,  Ch icago ,  I L  60612, USA 

D a i l y  d o s i n g  o f  GH has become w e l l  a c c e p t e d  and  u t i l i z e d  as 
r e f l e c t e d  ~n t h e  Genentech  N a t l a n a l  C o o p e r a L i v e  G r o w t h  S tudy ,  
because  o f  i t s  i n c r e a s e d  e f f i c a c y  a t  n o  a d d ~ t l o n a l  cost. We 
eaamrned w h e t h e r  c h a n g i n g  t h e  f r e q u e n c y  t o  B ID d o s i n g  w o u l d  y i e l d  
s i m i l a r  g a i n s  ~n g r o w t h  v e l o c ~ t y .  T h i r t y  t h r e e  naive GI1 
d e f i c i e n t  p a t i e n t s  (18 Ma le )  were a s s i g n e d  t o  a B ID s c h e d u l e  o f  
Cl l  ~ n ) e c t l o n s .  The r e e u l t s  are l ~ s t e d  be low:  

Subse t  N Pre-RX 1 Y .  D e l t d  HA 
( A l l  NCCS g r o u p s  are Growth  G r o w t h  ~LIIUS 

Naive GRD patients) V e l o c ~ t y  V e l o c ~ t y  D e l t a  BA 

The DID regrmen was w e l l  t o l e r a t e d  and  c o ! n p l l i i ~ i c e  was good. 
W h r l e  t h e s e  r e s u l t s  are p r e l l m l n n r y  1.liey a r e  encoura r j i ng .  We are 
a l s o  comparing a g r o u p  o f  p a t r e n l s  who were  s w ~ t c l i e d  be tween QD 
and  B ID d o s i n g .  A r a n d o m ~ r e d  c o n t r o l l e d  s t u d y  s h o u l d  b e  
u n d e r t a k e n  t o  v a l ~ d a t e  t h e s e  s t u d r e s .  

A Hokkan-Koalo~a. S, da Mulnck Kelzur-Schmma. E Wolll'. M. da ~ong'. R. Donckonuofcke'. S. Drop 
Dspl ol Podla!rlcs. Univerrlfls?l of Rottardam. N8jmagen. Ulreshl and Amnerdsm, Tho Nelharlands. 
w o  YEAR RESULTS OF GROWH HORMONE THERAPY IN ADOLESCEKIS wrrn SHORT STATURE AFTER 
RrNAI  TRANSPUNTATION IRTxl 

'3 (n=7) / -4 4 1 .20' 1 17 yr ( 670 1 64 1 / 268 ( 2U) 1 368 1 416' 1 
P < o.OWI cornporsd lo rran of study 

Glowth. HSOS, lmpravad signrficsatq 8n bath gr A sod gr B (P<OCCO1). wdhouf dtnvronca behvoen (1' A and 8. 
Comoered lo the mslched control ostlenlr our rludv oatlenls rhowed n r8onlicanlk belle, arowth durloq GHW: 

. - - -  , , 
In a double-blind. 2-yr rludy, 16 pubansl palionh wllh growth re!srda!lon oHor RTx wero lraatod ~8th a81hor 
~aiditroplii. 4 (gr A) a, B jgr B) lu/m?day ~e studled the enens 01 growth hormone theispy (GHW) on. growh 
(halgh~ SDS lor "go ~HsDS~,.J!, boo0 age (8A). renal gran lunc~ton JGFR, by ~"'-~ha~amato, in m1/mrn/1,7~m? and 
ron.1 plv~ma llow (HPF, by I .Hlppvran, m mVmm'l 73m21, bone mlnaral conlonf (BMC. in (mm A1 eqimm)x 10). 
givcoro lolorancs lo3l (OGlT, plasma IGF-I and -11 lave19 and -blnd#ng piolelnr (IGFBP'r). Growth during GHRr 
was silo cornparod ~8th the 2-yesr-growth of malchsd (pared) conlrol pullonla Moan (SO) oga and BA 01 rlon. gr 
A 156(2.6) and 12 612 .I) yr, gr '3 15711 9) end 12 312 I)  yr RB.UI1I (OXPIOIS~~ as moan (SD) 01 maan). 

. , - . -  
meen (SO) hemghf mncromenl durlog 2 yr wsa 153157j cm ~n GHRr ppaasnfr velruo 6413 8) cm 8n control psiion13 
(Pcocm). fi Bone rnatural8on wna xm8lar for gr A and Band the d8NdCA rat80 was c l  during GHW 

Mean vsluaa ramolned rlablo during I y r  ol GH-. However. 5 palenla had renal problems durlng Ihe 2 
yean 2 hsd one oplmda ol acute renal relaction (anor 7 end IS mo.roop) w~lh ic~1oiul:on 01 renal funcl8on oHar o 
C O ~ I I ~  01 hrqh dose prednirona. 3 showed chronic valculsr rejection ~8th daciearing ronol lut8clion (oiler 10. 11. 
aod 21 mo, ierp) Glvcore levels dld not change nnvr 6 rno, b~ all #nlvllna lovslr weia rlqn hlghar durlng 
GHRr ( P ~ o w l ,  no rlgn. ol lmpstred OGIT. BMC A conlrnurng and rlgn increuse 8n BMC we3 lound (P<OCCOIl. 

Meen IGF-I SDS lor 8A ~ncreased s8gn end rimllerly ~n gr X (Iroin 0 11 to 1.82) and gr 0 (from 021 lo 

193)(PcOOW1). GHm wllh 4 l~lm'ldsy results 8" a r8gnrlrcanl and rurloined lmprovomanl of holghl 
bone ,nlnarel content 8" pubenal psl#encs ener RTx ~ e ~ g h !  8mproved also in comparlron ~8th msahed conlrul 

pstlenlr Bono molural~orl -03 unenacled The hlghor GH dose 01 J luim'idoy hod rimllor iorullr. T1lr.i strongly 
~ndeoloa that GHRr iasullr ~n an lmprovod llnsl helqhl. 

INSULIN-L IKE GROWTH FACTORS ( ICFs)  STIKULATE VLA-4 INTECRIN GENE 
EXPRESSION I N  DIFFERENTIATING HOUSE SKELETAL MUSCLE CELLS. S.H. 
R o s e n t h a l  and  D.Hs iao .  D e p t  Ped , UCSF. San F r a n c i s c o .  CA 94143. USA 

Musc le  c e l l  d i f f e r e n t i a t i o n  i s  r e g u l a t e d  n o t  o n l y  b y  s o l u b l e  

g r o w t h  f a c t o r s ,  b u t  a l s o  b y  c e l l - e x t r a c e l l u l a r  m a t r i x  (ECK) and 

d i r e c t  c e l l - c e l l  i n t e r a c t i o n s  VLA-4, a member o f  t h e  i n t e g r i n  f a m i l y  

o f  c e l l  s u r f a c e  m o l e c u l e s  i n v o l v e d  i n  c e l l  ECH and  c e l l - c e l l  

GROUP 

X ln=9) 

BMC 

i n t e r a c t i o n s ,  i s  e x p r e s s e d  i n  s k e l e t a l  m y o c y t e s  a n d  p l a y s  a n  
i m p o r t a n t  r o l e  i n  d i f f e r e n t i a t i o n :  a n t i b o d i e s  t o  t h i s  i n t e a r i n  

ABA 

0 - 2 yr 

18 yr 

Start 

i n h i b i t  myogenes is .  I n t e r a c t i o n s  be tween g r o u c h  f a c t o r  s i g n a l l i n g  and 

i n t e g r i n  f u n c t i o n .  however .  are n o t  w e l l  u n d e r s t o o d .  To e x p l o r e  
p o t e n t i a l  L n L e r a c t i o n s  be tween the ICFs .  knovn stimulators of 
myogenes is ,  and  i n t e g r i n  e x p r e s s i o n  i n  m u s c l e  c e l l  d i f f e r e n t i a t i o n ,  
we examined t h e  e f f e c t s  o f  ICFs  o n  V U - 4  gene e x p r e s s i o n  i n  mouse 
C2C12 and  BC3K-1 s k e l e t a l  musc le  c e l l s .  U y o b l a s t s  were  p l a c e d  i n  
s e r u m - f r e e  medium and  s t u d i e d  f o r  up L O  4 days  i n  t h e  absence or 
p r e s e n c e  o f  3 -12  nH I G F - I ,  IGF-11 ,  a n d  [L~U~']ICF-11. a n  I C F - I 1  a n a l o g  

w i t 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  t h e  I C F - I  r e c e p t o r  b u t  n o r m a l  
a f f i n i t y  f o r  t h e  I C F - I 1  r e c e p t o r .  I G F - I  caused  a 3 - 4  f o l d  i n c r e a s e  i n  

VLA-4 mRNA i n  compar ison  t o  u n t r e a t e d  c e l l s  w h i l e  I C F - I 1  r e s u l t e d  i n  

a 2 - 3  f o l d  i n c r e a s e .  [ L e u " ] I t i ~ - I 1  was 25-502  as  p o t e n t  a s  I C F - I 1  i n  
s t i m u l a t i n g  V I A - 4  mRNA. When c o m p a r i n g  t h e  r e l a t i v e  t e m p o r a l  

e x p r e s s i o n  o f  I C F - I 1  ( t h e  p r i n c i p a l  I G F  p e p t i d e  expressed b y  musc le  

c e l l s )  w i t h  L h a t  o f  VLA-4 d u r i n g  d i f f e r e n t i a t i o n ,  a n  i n c r e a s e  i n  ICF-  
I1  inRNA p r e c e d e d  t h a t  o f  VLA-4 b y  a p p r o x i m a t e l y  24 h .  These d a t a  

s u g g e s t  t h a t  ICFs ,  a c t i n g  p r i n c i p a l l y  t h r o u g h  Lhe I C F - I  r e c a p t o r ,  
s t i m u l a t e  musc le  c e l l  d i f f e r e n t i a ~ l u n ,  a t  l e v s t  i n  p a r t ,  b y  

7 i n c r e a s i n g  e x p r e s s i o n  o f  t h e  VLA-4 i n t e g r i n .  
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