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K.Lo~ghe::, J .P .  Bourguignon, M. Craen,  Y. Benoit:: 
Department of P e d i a t r i c s .  U n i v e r s i t y  of Gent ,  
U n i v e r s i t y  of L iege ,  Belgium 2 FACTORS CONTRIBUTING TO IMPAIRMENT OF GROWTH I N  
CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA (ALL) 
I n  8 8  ALL p a t . ( 4 3  4 4 5  9 )  s t u d i e d  r e t r o s p e c t i v e l y ,  
mean c h r o n o l o g i c a l  age(CA)at d i a g n o s i s  was 6 .0  y r s ,  

mean SDS of  h e i g h t  f o r  CA(+0.40SD).height f o r  bone age(BA)(+0.44 
SD) and weight  (-0.06SD). I n  48 p a t .  now i n  puber ty ,  mean h e i g h t  
f o r  CA h a s  dec reased  t o  -0.73SD and mean h e i g h t  f o r  BA i s  -1.71SD. 
I n  8 p a t . f i n a 1  h e i g h t  i s  -0.68SD when a d u l t  h e i g h t  p r e d i c t e d  a t  
d i a g n o s i s  was +0.32SD. Growth impairment was determined by t h e  
fo l lowing :  1 ) d u r a t i o n  o f  chemotherapy: 5 y r s  a f t e r  diagnosis ,mean 
h e i g h t  SDS f o r  CA was reduced by -0.65 SD and by -1.01 SD respec -  
t i v e l y  i n  p a t i e n t s  t r e a t e d  f o r  2 and f o r  5 y r s .2 )Rad ia t ion  doses  : 
5 y r s  a f t e r  d i a g n o s i s  mean h e i g h t  SDS f o r  CA was reduced by -0.34 
SD and by -1.14 SD i n  those  r e c e i v i n g  18 Gy and 24 Gy respec t ive ly .  
3 )  Lack o f  catch-up growth a f t e r  the rapy  : between end of therapy 
and o n s e t  of puber ty ,  h e i g h t  SDS f o r  CA d i d  n o t  change (-0.06 SD). 
I n  16/33 e u t h y r o i d  p a t .  eva lua ted  a t  l e a s t  2 y r s  a f t e r  i r r a d i a t i o r  
GI1 re sponse  was b lun ted  (110 ng lml )  i n  2 pharmacolbgical  t e s t s .  
I n  11/30 Sm-C was low f o r  CA. No hGll t r ea tmen t  was given.  
4 )Ear ly  puber ty  i n  r e l a t i o n  t o  age a t  d i a g n o s i s : i n  g i r l s  diagnosed 
b e f o r e  o r  a f t e r  age 7,  M s t a r t e d  r e s p e c t i v e l y  a t  mean CA of  10.6 
y r s  (n=16) and 11.4(n=15$, accoun t ing  f o r  a d i f f e r e n c e  of -0.4 SD 
i n  h e i g h t  f o r  CA a t  puber ty .5 )  Reduct ion of p u b e r t a l  growth s p u r t :  
compared t o  ave rage  normal g i r l s ,  mean p u b e r t a l  h e i g h t  g a i n  was 
reduced by 3 , 8  cm. P i tu i t a ry -gonada l  f u n c t i o n ( G n R l t t e s t ,  n=30) 
was normal .  Conclusion : I n  ALL p a t .  growth impairment h a s  
s c v e r a l  components, d i f f e r i n g  by time of occur rence  and mechanism. 

G. Maw*, M .  Silbermann*, 2 .  Hochberg. 
Departments  o f  Anatomy and Pharmacology, Rappaport  
Family I n s t i t u t e  for Research i n  t h e  Medical Sc iences ,  1 Techn ion- I s rae l  I n s t i t u t e  of Techno logy ,Ha i fa , I s rae l  . 
GROklH HORMONE (GH) DIRECTLY ENHANCES CHONDROGENESIS 
AND OSTEOGENESIS IN VITRO. 

To s t u d y  t h e  d i r e c t  e f f e c t  of GH on chondrogenes i s  and os teogene-  
sis 2 model sys tems  were used.An o rgan  c u l t u r e  o f  newborn mice 
mand ibu la r  condy le  were main ta ined  on c o l l a g e n o u s  sponge,  cemented 
onto  stainless steel mesh f o r  6 days.  The a d d i t i o n  o f  50 ng/ml 
r ecombinan t  human GH (hGH) caused w i t h i n  3 days  a marked en la rge -  
ment o f  t h e  p r o l i f e r a t i v e  zone from 5 6 i 6  t o  120511 microns.  The 
wid th  o f  t h e  c h o n d r o b l a s t  l a y e r  i n c r e a s e d  by hGH from 6659 t o  
199+7 mic rons ,  r e f l e c t i n g  s i g n i f i c a n t  p r o l i f e r a t i o n ,  and t h a t  o f  
t h e  c h o n d r o c y t i c  l a y e r  from 288222 t o  465+9 mic rons ,  r e f l e c t i n g  
d i f f e r e n t i a t i o n .  The c a l c i f i e d  c a r t i l a g e  sh rank  from 400212 t o  
333529 microns.  I n  a s e p a r a t e  tissue c u l t u r e  system of  mice 
chondroprogen i to r  ce l l s ,  t h e  u n d i f f e r e n t i a t e d  ce l l s  developed 
w i t h i n  3 days  t o  a c a r t i l a g e  nodule which by 6 days  grew f u r t h e r .  
The a d d i t i o n  of  50 ng/rnl hGti t o  t h e  medium produced a marked 
increase i n  t h e  nodu le  s ize  from 20 i2  t o  4 6 i 6  and from 7627 t o  
380+12 nu112 on days  3 and 6 r e s p .  The pe r i chondr ium .rtidth i n c r e a s e d  
from 100r12  t o  149+7 microns on day 6 ,  and t h a t  o f  t h e  c a r t i l a g e  
l a y e r  from 242210 t o  477212 microns. Moreover, under  hGH we ob- 
s e r v e d  t h e  appearance  o f  c a l c i f i e d  c a r t i l a g e  and o s t e o g e n e s i s  o f  
bone t r a b e c u l e s ,  o s t e o c y t e s ,  o s t e o b l a s t s  and osteoclasts, which 
were a b s e n t  i n  t h e  absence  o f  hGH. We conc lude  t h a t  hGH has  a 
d i r e c t  e f f e c t  on chondrogenes i s  and o s t e o g e n e s i s  i n  tissue and 
o r g a n  c u l t u r e ,  which are both p r o l i f e r a t i v e  and d i f f e r e n t i a t i v e .  
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PRECOCIOUS OR EARLY PUBERTY AND GROWTH FAILURE IN 
GIRLS TREATED FOR ACUTE LYMPIIOBLASTIC LEUKAEMIA. 

Wc have s t u d i c d  31 g i r l s  wi th  ALL who have bccn t r c a t e d  w i t h  
p r o p h y l a c t i c  1800 - 2400 cGy t o  t h e . c r a n i a 1  meninees;  3 g i r l s  had 
f u r l h c r  c r a n i a l  i r r a d i a t i o n  fo l lowing  r e l a p s e .  A l l  had been 
t r e a t e d  wi th  i n t r a t h e c a l  Metho t rexa tc  i n  a d d i t i o n  t o  sys temic  
chemotherapy. Mean age o f  onse t  o f  puber ty  was 8.4 y r s  ( r ange  
6 . 7  - 1 0 . 0 ) ;  5 had p recoc ious  puber ty .  E a r l y  pubcr ty  a s  a 
s c q u c l a e  o f  p r o p h y l a c t i c  low-dose c r a n i a l  i r r a d i a t i o n  occurcd 
predominantly i n  g i r l s ,  which i s  compa t ib le  wi th  our  h y p o t h c s i s  
f o r  t h e  mechanism of  t h e  t iming  o f  t h e  o n s e t  o f  s e x u a l  ma tu ra t ion .  

21 g i r l s  had an absen t  o r  inadequa te  growth a c c e l e r a t i o n  of 
puber ty .  Pharmacological  t e s t s  o f  GH s e c r e t i o n  v e r c  u n r e l i a b l e  
a t  d i agnos ing  GH i n s u f f i c i e n c y ,  no t  l e a s t  bccause s t a n d a r d s  f o r  
GH s e c r e t i o n  i n  normal pubcr ty  were no t  a v a i l a b l e .  E a r l y  o r  
p rccoc ious  puber ty  combined wi th  GH i n s u f f i c i e n c y  may produce 
s e v e r e  growth f a i l u r e  and we have used a t r ea tmen t  regimen o f  
c i t h c r  inLranasa l  ( D - s c ~ ~ )  GnRIl o r  Depot ( D - T ~ ~ ~ )  GnRll i n  
combinat ion wi th  b i o s y n t h c t i c  Met-GH. We have been a b l e  t o  
comparc t h c  t r ea tmen t  of 10 g i r l s  t r c a t c d  by t h i s  combined 
regimen f o r  up t o  1 . 5  y r s  wi th  19 g i r l s  who had no endocr ine  
thc rapy .  The r a t e  of advat~ccment  of c p i p h y s e a l  ma tu ra t ion  
slowed and growth r a t e  inc reased  d u r i n g  t r e a t m e n t , a l t h o u g h  longcr  
t r ca tmen t  p e r i o d s  w i l l  be r e q u i r e d  t o  a s s e s s  t h e  a f f e c t  on f i n a l  
h e i g h t .  

C MoeII*, S Garwicz*, K Albertsson-Wikland, T Wiebe* 
Depar tmen t s  o f  3 ? e d % ~ F 6 ~ v e r s i t i e s  of Lund  and Gothenburg. Sweden 

BLUNTED PUBERTAL G R O W  AFTER LEUKEMIA: 
A NEW PATTERN OF GH-INSUFFICIENCY 

Growth  a n d  age  at menarche  w e r e  s tudied in  10 girls previously t reated 
for  Acu te  lymphoblastic leukemia, ALL. These girls h a d  normal  
prepubertal  growth af ter  t r ea tmen t  bu t  a subnormal  pubertal  growth 
spurt. Their mean final height w a s  1 SD less t h a n  expected be fo re  
puberty. The average age at menarche was 12.2 years  which is 
significantely lower (p<0.01) t h a n  t h e  normal  mean for Swedish girls, 
13.1 years. 

' ~ ~ o n t a n e o u s  secretion o f  Growth hormone,  GH, was  s tudied during 
24 hours  in  thir teen girls, 2.9-7.3 years  af ter  the  ending of  therapy. 
Blood samples were taken  evely 30 minutes  and t h e  results were 
compared with t h e  secret ion o f  normal children. The mean 24-hour 
secret ion for  these girls was  severely blunted a n d  the re  was no increase 
in  the  secretion during puberty. 

W e  suggest that  girls w h o  have b e e n  t reated for  ALL, including CNS- 
irradiation, have a f o r m  of  relative GH-insuffiency previously no t  
described. This  insufEency becomes clinically obvious only w h e n  t h e  
girls cannot respond t o  t h e  increased demands  for  GH during puberty. 
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