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LINEAR GROWTH AND SKELETAL MATURATION I N  CHILDREN P W  SmC AM GWTH RETURN TO FX)W VALUES IN CHILDREN TREATED 
WITH PRECOCIOUS PUBERTY (PP) TREATED BY A LONG-ACTING BY LHRH  WE FOR TRUE PRECKIMJS PUDERN. 
PREPARATION OF DTrp 6 LHRH ( T r p  6 )  

50 c h i l d r e n  w i t h  PP, 37 g i r l s  aged (mean ? SO) 6 .6  * 2.2 and 
13 boys aged 7.6 ' 3 . 1  years ,  were t r e a t e d  f o r  30 nlonths w i t h  
m o n t h l y  muscu lar  i n j e c t i o n s  ( 6 0  p g / k g )  o f  DTrp 6, wh ich  
n o r m a l i z e d  plasma gonadot rop in  and sex s t e r o i d  l e v e l s .  Before  
t r e a t m e n t  mean h e i g h t  and bone ages were r e s p e c t i v e l y  8 . 0  ' 2.6 
and 9 . 1  ' 2.5 y e a r s  i n  g i r l s  (HA/BA = 0.88 f 0 .11 ,  8.4 * 3 . 1  and 
8 . 9  * 3 .2  i n  boys (HA/BA = 0.93 * 0 . 1 ) .  H e i g h t  v e l o c i t i e s  (HV) 
were 10 .8  ' 3.6 cm i n  g i r l s ,  11.0 2 3.5 cm i n  boys. D u r i n g  
t h e  f i r s t  6 months HV and s k e l e t a l  m a t u r a t i o n  remained 
a c c e l e r a t e d  and t h e  HA/BA r a t i o  decreased : 0.87 f 0 . 1  i n  g i r l s ,  
0 . 9 1  2 0.09 i n  boys. A f t e r  6 months, HV decreased s i q n i f i c a n t l y  
t o  5.5 + 2 .0  cmlyear i n  g i r l s  (pCO.OO1) and 5.7 i 1.6 i n  boys 
( p C 0 . 0 0 5 )  w h i l e  s k e l e t a l  m a t u r a t i o n  decreased a b r u p t l y  l e a d i n g  
t o  a p r o g r e s s i v e  and s i g n i f i c a n t  i n c r e a s e  o f  HA/BA r a t i o  
r e a c h i n q  a t  30 months 0.97 i- 0 . 0 8  i n  g i r l s  ( p 4 0 . 0 0 1 )  and 
1.04 0.08 i n  boys ( p 4 0 . 0 2 5 ) .  Mean growth  hormone peak a f t e r  
o r n i t h i n e  was 13.6 ? 1 .4  ng/ml b e f o r e  Trp 6, 12 .3  ' 2 . 6  ng/ml 
a f t e r  (NS) i n  b o t h  sexes and no c o r r e l a t i o n  was found between 
plasma somatomedin C l e v e l s  and HV. T h i s  da ta  i n d i c a t e s  t h a t ,  i n  
c h i l d r e n  o f  b o t h  sexes w i t h  PP, t h e  p e r f e c t  c o n t r o l  o f  
g o n a d o t r o p i n  and gonadal s e c r e t i o n s  o b t a i n e d  by DTrp 6 l e a d s ,  
a f t e r  a s h o r t  de lay ,  t o  a s i g n i f i c a n t  improvement o f  h e i g h t  
p r o g n o s i s .  
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FR~NCH COLLABORATIVE STUDY Mil EFFECT CF 3 YEARS LHRH AN~LWE 
(LHRHa) TREAXNT ON GRMH AM WNE I.Y\TURATION IN C E W  PRECO- 
CIOUS WDERN (CPP). 

The LHRHa have been sham t o  suppress the secretion o f  gonadotropins and sex 
steroids i n  children with CPP and therefore t o  inprove their  predicted f ina l  
height. The present study was designed t o  evaluate the course o f  grmth, BA and 
predicted height af ter  prolonged and carplete suppression o f  gonadal act iv i ty.  50 
children (42 g i r l s ,  8 boys) wi th CPP were f u l l y  controlled by Buserelin (HOECHST), 
20-30 ug/kg/d sc, for a period up t o  3 yr. At onset o f  therapy, the i r  man CA was 
7.1 f l . 3  yr with BA-CA>2 yr, VMI >35, E2>25 pg/ml i n  g i r l s ,  T>1 ng/ml i n  boys 
and n o m l  GH-AITT secretion. After 1 ITIJ man peak plasma LH and FSH after LHRH 
decreased respectively i r a n  17.4 +3 t o  3.6 i0.5 nlJ/ml (-1 and f ran  10 * 1 t o  2.4 
2 0.2 m/ml (-1. After 3 m plasma E2 i n  g i r l s  and T i n  boys decreased respecti- 
vely f ran  38.3 9 . 6  t o  18 ?2 w/ml (-) and f ran  4 '0.6 t o  0.5 9 . 3  q/ml (*I. 
Thereafter no significant change o f  these parawters was observed over 3 yr. 
Duration of treatnrnt (n) -1yr 0 (50) t1yr (50 )  t2yr (14) t3yr (4) 
Grmth ra te  ( c d y r )  %0.4 7.6f0.4 * 5i0.8 4.6k1.3 
Bone age (yr  10.2tO.P 11.2'0.3 12i0.3 12.5t0.1 
kedicted height (50) -1.WO.P -1.5%.2 -1.3i0.2 -0.20.3 
m f sem *p <,0.05, *p < 0.01, *p <0.031 

I n  c ~ 7 ~ I u s i o n :  1) after h, LHRHa Buserelin given sc 20-30 ug/kg/d induced a 
decrease ot gonadal sex steroids t o  prepubertal levels which persisted over 3 yr. 
2) the re la t i ve ly  greater s lw ing  o f  skeletal maturation, i n  carparison t o  g r w t h  
rate, produced an increase i n  predicted f ina l  height by 1.650 over 3 yr. The c m  
parison bebeen predicted f ina l  height a t  the beginning o f  the LHRHa treatnrnt 
and f ina l  height w i l l  a l l w  us t o  evaluate the real ef fect  o f  t h i s  therapy. 

During central p r e c ~ i o u s  puberty (CPP) elevated plasma Sm-C/IE I levels have 
been observed, wi th a significant decrease during short tern suppression by LHRH 
analogues (LHRHa). The present study was designed t o  evaluate the course o f  Sm-C 
af ter  a prolonged and ccnplete suppression o f  gonadal act iv i ty.  16 children (13 
g i r l s  and 3 boys) with idiopathic (n-11) or organic (n= 5) CPP were f u l l y  control- 
led by Buserelin, 20-30 ug/kg/d sc fo r  a period up t o  3 years. At onset o f  therapy 
the i r  man CA was 6 4/12 .? 6/12 yr wi th a man BA advance o f  3 10/12 * 6/12 yr 
and gonadal ac t i v i t y  wi th vaginal maturation index (VMI) >35, E2 >25 pg/ml i n  
gir ls,  T >1 ng/ml i n  boys and n o m l  0-1 secretion. The Sm-C values f ran  tirre o f  
f u l l  control (VMI c35 or T < 0.5 q /ml )  are as f o l l w s ,  by carparison t o  g rmth  
ratez (m + sm) . . . . . - . - , 
Ourat ionofcontrol  before 6m3 1 h  lh 2 h  36m3 

(n) (16) (13) (13) (4) (3) (2) 
gravth ra te  ( W y r )  10.20.5 7.29.7 6.5i0.5 3.6f0.6 4.5Q.6 4.7 
SmC (u/ml) 2.78.5 2.6t1.0 1.8i0.3 1.5t0.3 1.1W.1 0.8 

SmC values reached n o m l  f o r  CA prepubertal values only 24-36 m after f u l l  
suppression o f  gonadal act iv i ty.  This was correlated with grmth changes (pc0.05) 

I n  conclusion 1) these data shw that a long t iw i s  necessary before f u l l  
return t o  n o m l  f o r  CA o f  p lasm SmC, 2) a positive correlation behem Sm-C 
and grmth  favours the ro le  o f  GH and Sm-C i n  the pubertal grmth spurt, 3) the 
return o f  Sm-C t o  n o m l  values f o r  CA i s  an additional indication o f  control by 
LHRHa therapy. 
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PUBERTAL MATURATION OF THE GONADOTROPIN 9-SUBUNIT 
(Gna) RESPONSE TO LH-RH I N  NORMAL AND PATHOLOGICAL 
CONDITIONS. 

Gn? i s  s e c r e t e d  i n  synchron ism w i t h  LH p u l s e s  and i s  respon-  
s i v e  t o  LH-RH a d n l i n i s t r a t i o n .  The changes o f  t h e  Grra response 
t o  LH-RH t e s t  were i n v e s t i g a t e d  t h r o u g h o u t  p u b e r t y  i n  boys and 
g i r l s .  Gna was measured by  RIA, t h e  assay s p e c i f i c i t y  b e i n g  
assessed by chro~r latography on Sephadex G100. Basal  and peak 
responses t o  LH-RH ( i t s e m ,  ng/ml)  were r e s p e c t i v e l y ,  i n  p repu-  
b e r t a l  boys (n.4) = 0 . 5 4 i  0.22 and 3.42 0.19, i n  p u b e r t a l  boys 
( s t a g e  2-3, n=4) : 0 . 8 8 t 0 . 2 1  and 5 . 6 8 t 0 . 7 1 ,  i n  p r e p u b e r t a l  
g i r l s  (n=4) : 0.30 t 0 . 1 5  and 4.30 i 1 . 6 7 ,  i n  p u b e r t a l  g i r l s  
( s t a g e  2-3, n-4) = 0.44 i 0.29 and 6.50 t 1.96, i n  f o l l i c u l a r  
phase (n -4)  1.40 i 0.39 and 7.40 i 1.18. Pedk va lues  were s i g n i f i -  
c a n t l y  h i g h e r  i n  p u b e r t a l  t h a n  i n  p r e p u b e r t a l  s u b j e c t s .  I n  13 
g i r l s  w i t h  p r e c o c i o u s  p u b e r t y  basa l  and peak va lues  were respec-  
t i v e l y  0.77 t 0 . 2 1  and 12.1 t 1.5 b e f o r e  t r e a t i ~ l e n t ,  2 . 6 i  0.85 and 
7.86 t 1.19 a f t e r  6 months o f  therapy  w i t h  D-TRP-6-LH-RH (Deca- 
p e p t y l  m i c r o c a p s u l e s ) .  I n  ado lescents  w i t h  h y p o p i t u i t a r i s m  
( n = 4 ) ,  Gncr peak a f t e r  LH-RH was o n l y  0 . 2 8 i  0.18, i n  c o n t r a s t  
w i t h  t h e  h i g h  response i n  K l i n e f e l t e r  syndrome (n=4,  
10,18 i 2,71) and i n  T u r n e r  syndro~l le (n=4, 32.7 ? 6.33).  T h i s  
s t u d y  c o n f i r m  t h e  p a r a l l e l i s m  o f  Gna and LH s e c r e t i o n s  i n  
v a r i o u s  s i t u a t i o n s  except  i n  s u b j e c t  t r e a t e d  w i t h  a LH-RH 
a g o n i s t .  
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EFFECTS OF T K  SLOW-RELEASE GNRH AGOMST DECAPEPTYL- I N  PREPUBERTAL BOYS 
DEPOT (DD) W CKDREN WH C€NTf?AL PRECOClOUS 
RlsERTY (CPP): PITUTARY-GONADAL FUNCTION U W A L  Ltl and FSH s e c r e t i o n  was examined i n  6 normal  boys 
COURSE AN) PHAFWKOKNE~S OF DECAFEPT;L. and 6 boys w i t h  p r i m a r y  hypogonadism (HG) by 

h an vlt-tjoMl rmlticentpe t r e l  of (DD) for treatment of CW, a total measur ing  plasma l e v e l s  a t  15 min i n t e r v a l s  f o r  6 h d u r i n g  day 
of 76 p a t i t s ,  68 g-1s 8 boys, are presently enrolled. ~m~ are 50 and n i g h t  w i t h  a s u p e r s e n s i t i v e  (0.019 I U / 1  and 0.014 I U / 1 )  t i -  

(3 boys) WVe p a m t s  ( w w  1) and 26 (5 b y s )  have been treated with me-resolved immunof luoromet r ic  assays. I n  each group 5 boys were 
%ther cyp-otw- acetate or hserelr, before (goup B). ~~~~l pm LH a t  s t a g e  P1 and 1 a t  P2. A t  s tage P1 the  mean c o n c e n t r a t i o n  o f  
(W/ml) decreased from 3.3 ! 0.3 (mean ? SE) and 2.8 ? 0.5 to 2.4 ? 0.3 LH was s i g n i f i c a n t l y  h i g h e r  a t  n i g h t  than d u r i n g  day i n  3 o f  t h e  
1.6 ? 0.3 a f t w  1 y e s  of tmgy in Toups I I, TW LH response 5 boys i n  each group, FSH l e v e l s  were h i g h e r  o n l y  i n  1 normal  boy 
t o  GnRH i.v. was mf. (p < 0.001) reduced in both r a p s  from 45.1 ? 3.8 and 1 w i t h  HG. LH and FSH p u l s e s  were d e t e c t e d  i n  a l l  boys. O f  

and 30 ? 6.4 W/ml t o  4.2 ? 0.9 and 2.9 ? 0.9 W/ml. Srmls resuns were t h e  LH and FSH p u l s e s  62% occurcd  a t  n i g h t  and had h i g h e r  a m p l i -  
obt-d for FW.  Spontaneous -tmml LH was wlsatlle before tudes than day t ime pu lses .  F o r t y  percent  o f  the  p u l s e s  c o n s i s t e d  
~ o n i s t  therapy ahd prep&?rtally low after 3 or 6 months. ~t the sane o f  b o t h  LH and FSH. Mean FSH l e v e l s  and p u l s e  a m p l i t u d e s  were 
tine, E2 kvels fell mf. from 18 ? 12 t o  52 ? 4 pmol/q (p < 0.01) Tap h i g h e r  (p<0.001) i n  FIG than i n  normal  boys. (Tab le)  
and from 93 ? 22 t o  36 ? 5 ml/l n grap I. CWal  signs of gwwda-che 
*wed either regression or complete wrest .  Decapeptyl plasma levels Mean c o n c . ( I U / l )  P u l s e s / l 2 h  Pu lse  a m p l i t u d e  ( I U / l )  
determned by RIA after extraction showed a hghly var~abk course after c o n t r o l s  HG c o n t r o l s  NG c o n t r o l s  HG 
i.m n j e c t i  of DD, reachng maxmun levels between 30 and 120 m. LH 0.50 0.41 4 3.25 0.34 0.78 
4 weeks after the last vljection, DO plasM levels ranged from below sen* FSH 0.84 3.15 4 3.25 0.18 1 .05  
UvltY (30 w/ml) t o  567 W/ml. There seemed t o  be no correlation between 
4-week Decapeptyl levels ahd plasma E Except of short ~ n j e c t i i  pan 
(maest txw w a y  hepful), no side eftects were seen. we concue mat  A t  s t a g e  P2 t h e  mean c o n c e n t r a t i o n s ,  p u l s e  ampl i tudes  and f r e -  

quenc ies  o f  LII and FSH were h i g h e r  than a t  P I ,  and t h e  boy w i t h  
treatment of C W  wlth DD, w e n  only every 4 weetts I.m., leads t o  an HG had 10 t imes h i g h e r  l e v e l s  than t h e  normal  boy. Our r e s u l t s  

swessKvl Of the ptuitary-gonadal wrthout ckal escmsl show, t h a t  even i n  p r e p u b e r t y  t h e  gonads appear t o  c o n t r o l  t h e  
despite vanabb and ~ ~ ~ t m e s  very low ptasma levels o f  the drug. g o n a d o t r o p h i n  s e c r e t i o n ,  which i s  p u l s a t i l e  a l r e a d y  b e f o r e  puber -  

t y .  
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