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The induction of puberty by low dose pulsatile GnRH 

Eight patients ( 3  F, 5 M) have been treated with low dose pulsatile GnRH 
to induce puberty using two different dose regimens. I n  7 the 
hypogonadotrophic hypogonadism was idiopathic and i n  one followed surgery 
and radiotherapy for a posterior fossa astrocytama. Mean age at 
commencement of treatment was 16.3 years (14.3 to 19.7). 

One g i r l  and one boy were treated continuously throughout 24 hr with GnRH 
15 ug subcutaneously every 90 mins. Ovarian changes were detected by 
ultrasound after one week and a 'multicystic' appearance after 8 weeks. 
Breast development to Stage 2 was seen at 4 months b u t  failed to progress 
due to 'down regulation'. Plasma testosterone i n  the boy increased from <1 
to 23 nmol/L i n  9 months when the genetalia were Stage 5 and a growth spurt 
had occured. 

Six patients have been treated w i t h  nocturnal pulsatile GnRH 2 ug 
subcutaneously every 90 minutes for 6 months. Two girls had a detectable 
ovarian ultrasound response i n  one week and a progression i n  pubertal 
staging by 3 months. Four boys have shown a diurnal variation i n  plasma 
testosterone from evening values <1 nmol/L to morning values >4 nmol/L. 
Testicular enlargement occured before 3 months of therapy. A l l  patients 
have been monitored by serial nocturnal plasma profiles of gonadotrophins, 
prolactin, growth harmone and testosterone o r  aestradiol. 
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Puber ta l  growth in p a t i e n t s  with t e s t i c u l a r  feminisa t ion(Tfm).  

Spontaneous puber ta l  growth was s t ud i ed  in 8 p a t i e n t s  with 
c l a s s i c  Tfm, and t h e  e f f e c t  of exogenous e s t rogens  in I (gonad- 
ectomized (GE) before  puber ty) .  Mean chronologic  age (CAI a t  
peak height  velocity(PHV) was 12.7yrs,which i s  c l o s e r  t o  C A  a t  
PHV in  normal girls(NG,12.4) than  in normal boys (NB,13.9). 
Mean PHV(7.4 cmlyr) was a s  in NG(7.3 cmly r ) )  , bu t  s i g n i f i c a n t l y  
lower than  in NB(9.3).Conjugated e s t rogens  in t h e  GE-patient 
s t a r t e d  a t  CA 10.2yrs caused a PHV of 12cm/yr. Bone age(BA) 
corresponded b e t t e r  t o  NB than  t o  NG s tandards .  Adult he ight  
i s  172.3%4.lcm(n-6,2 no t  y e t  a d u l t ) . I t  i s  s i g n i f i c a n t l y  lower 
than in NB(-0.6T0.7SD) , bu t  h igher  than  in NG (t1.4T0.8 SD). 
Adult he ight  in  t h e  GE-patient i s  only  160.5cm. Body p ropo r t i -  
ons(n-3) a r e  a s  in NG ( s i t t i n g  he ight  (SH)t0.8,  sub i s ch i a l  leg 
height(S1LH)t 0.6SD).Compared t o  NB, t h e  l eg s  a r e  r e l a t i v e l y  
s h o r t  (SH-0.4,SILH-0.9SD).Tfm-patients provide a model t o  stu- 
dy e s t rogen  e f f e c t s  wi thout  i n t e r f e r ence  of androgens.1t i s  
concluded t h a t  in  NG t h e  puber ta l  growth s p u r t  a l s o  i s  mostly 
due t o  t h e  ac t i on  of e s t r ogens  r a t h e r  than of adrenal  andro- 
gens,  and t h a t  phys io logica l  es t rogen replacement in hypogona- 
dism should not  be s t a r t e d  l a t e , b u t  a t  t h e  app rop r i a t e  BA in 
o rde r  t o  ensure  normal puber ta l  growth. 
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The hehav iou r  o f  [D=o, D-Ser(t-Bu, 161-GnK-I EA (WE 766) 
h a s  b e e n  s t u d i e d  i n  p l a s m a  a n d  u r i n e  a f t e r  i n t r a n a s a l  
(IN,200 ug)  o r  s u b c u t a n e o u s  (SC,10 ug/kg)  admin i s t r a t i ons  . A 
RIA f o r  HOE 766 and  its m e t a b o l i t e s  h a s  b e e n  developed u s ing  
1251-[~esGly10, D T ~ ~ ~ I - G ~ R H  EA ( G i f t  o f  Dr. J. R iv i e r )  a s  t r a c e r  
a n d  a n  antiserum-to HOE 7 6 6  ( g i f t  o f  D r .  H. F r a s e r ) .  
C r o s s r e a c t i o n  w i t h  n a t i v e  GnRH was o n l y  1.7 %. S e n s i t i v i t y  was 1 
p g / t u b e .  I n  6 m a l e  a d o l e s c e n t s ,  m e a n  p l a s m a  HOE 7 6 6  
c o n c e n t r a t i o n  (*SE) was 0.46k0.08 , 0.50f0.10, 0.28*0.04, 
0.24*0.04, 0.13k0.03, and 0.08 f0.02 ng/ml, 30, 60, 90, 120 
and 180 min. a f t e r  IN a d m i n i s t r a t i o n .  U r i n e  e x c r e t i o n  of  HOE 
766 m e t a b o l i t e s  was 9.4*2.0 ug/4h. There was a good c o r r e l a t i o n  
be tween  p l a s m a  a n d  u r i n e  l e v e l s  ( r = 0 . 9 2 ) .  I n  t h e  s a m e  6 
v o l u n t e e r s ,  p lasma HOE 766 l e v e l s  w e r e  21.2&3.0, 25.9'0.8, 
21.2 f 0 . 9 ,  17.1f0.7,  12.8f1.1, 8.9*0.4, and 5.9q.8,  20, 
40, 60, 120, 180 and  240 min. a f t e r  t h e  SC i n j e c t i o n .  I n  two 
u i r l s  w i t h  ~ r e c o c i o u s  ~ u b e r t v  f o l l c m d  d u r h  3 months w i t h  IN 
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Resu l t s  Of t r e a tmen t  w i th  an LHRH agon i s t  (HOE 766) 
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The e f f i c i e n c y  o f  D-SER(TBU)6-LHRH 1-9 EAlO(Buserelin,HOE 766) 
was assessed  i n  6 c h i l d r e n  ( 5  g i r l s , l  boy) wi th  P.P. [ id iopath ic  
( 2 )  ,hypothalamic hamartoma(2) ,a rachnoid  c y s t  (1  ) ,hydrocephaly (1  fl. 
Age a t  beginning of  t r e a tmen t ,  was 4 10/12 t o  8 5/12 y r  w i th  ad- 
vanced bone age between 3 1/12 and 6 2/12 y r  ; a l l  g i r l s  had 
menstruated. The boy was succe s s fu l l y  t r e a t e d  by i n t r a n a s a l  r ou t e  
(200 pg t . i .d .1  wi th  serum T f a l l i n g  (3 .6  t o  0.2 ng/ml) and t e s -  
t i c u l a r  volume r eg re s s ion .  The 5 g i r l s  r e ce ive  20 pg/kg/d s c  and 
r e s u l t s  a t  6 mo therapy a r e  shown below (meanzsem) ; i n  4 g i r l s  
seen  a t  9 mo E, was maintained below 20 pg/ml;l g i r l  wi th  hydro- 
cephaly was poor ly  con t ro l l ed .  The growth r a t e  (n=6) c a l cu l a t ed  
over  9 mo decreased  from 9.1 + 0.6 t o  6.6 + 0.6*** cm/v. - . < 

Peak Fs~ (mu i /ml )  Peak LH (mui/ml) 5 (pg/ml) VM index 
PreRx 14.63~2.72 62.4 + 17.68 47 L 12 51 5 1.7 
3 mo 4.84 +0.46*** 9.9 + 1.96** 21 + 0.9 23 + 12* 
6 mo 4.2 z0.64*** 5.56 f 1.33*** 8.46 i 2.79** 16 Z 8** 
LRF t e s t  (100ug/m2 1V)-Paired t test by comparison w i th  PreRx 
p*<0.05, **0.02, ***O.Ol-VM index : vag ina l  matura t ion  index. 
I n  conclus ion ,  HOE 766 suppresses  gonadal s t e r o i d  s e c r e t i o n  and 
i s  an e f f e c t i v e  t he r apy  i n  ch i l d r en  w i th  P.P. However s i n c e  t h i s  
p i l o t  s tudy,  2 c h i l d r e n  were r e s i s t a n t  t o  20 ug/kg/d s c  and were 
con t ro l l ed  wi th  h igher  dosage (30 ug/kg/d) i n d i c a t i n g  i n d i v i d u a l  
s e n s i t i v i t y  t o  t h i s  analog. 
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The B domain of I n su l i n - l i ke  Growth Factor  I (IGF-I) 

i s  recognized by IGF c a r r i e r  p r o t e i n s  but  not  by type  I1 IGF 
r ecep to r s .  

IGF-I and IGF-I1 a r e  h igh ly  homologous t o  each o the r  and t o  
p ro in su l i n .  Although t h e  IGFs and i n s u l i n  have s i m i l a r  b i o l o g i c a l  
a c t i v i t i e s  and r ecep to r  r e a c t i v i t y ,  IGF c a r r i e r  p ro t e in s  and one 
subtype of IGF r ecep to r s  (Type 11) i n t e r a c t  exc lu s ive ly  w i th  t h e  
IGFs and not  w i th  i n s u l i n .  To determine t h e  s t r u c t u r a l  b a s i s  f o r  
t h i s  s p e c i f i c i t y ,  we have prepared 3 s y n t h e t i c  hybr id  molecules 
t h a t  combine d i f f e r e n t  po r t i ons  of t h e  IGF and i n s u l i n  molecules:  
A27(Ins)-B(Ins), i n  which t h e  A cha in  of i n s u l i n  i s  extended by 
t h e  D domain of IGF-11; A(Ins)-B(IGF-I) and A27(Ins)-B(IGF-1)in 
which t h e  B domain of IGF-I is  combined w i th  t h e  n a t u r a l  o r  
extended A chain  of i n s u l i n .  I n  a compet i t ive  bindin%23ssay w i th  
ac id  s t r i pped  c a r r i e r  p r o t e i n  from a d u l t  r a t  serum, I-rIGF-I1 
b inding was i n h i b i t e d  by t h e  IGFs and by both  hybr id  molecules 
conta in ing  B-(IGF-I), but  not  by i n s u l i n  o r  A27(Ins)-B(1ns). 
Qua l i t a t i ve ly  s i m i l a r  r e s u l t s  were obta ined w i th  c a r r i e r  p r o t e i n s  
from human serum, neonata l  r a t  serum and r a t  l i v e r  c e l l  condi- 
t ioned med By c o n t r a s t ,  none of t h e  t h r e e  hybr ids  molecules 
i n h i b i t e d  "51-rIGF-II b inding t o  Type I1 IGF r ecep to r s  on r a t  
l i v e r ,  p l a cen t a  o r  chondrosarcoma c e l l s .  CONCLUSIONS: The B 
domain of IGF-I but  not  t he  D domain of IGF-I1 a l low Insulin-IGF 
hybr id  molecules t o  be  recognized by IGF c a r r i e r  p ro t e in s .  
Nei ther  domain is  involved i n  b inding t o  Type I1 IGF r ecep to r s .  
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Pulsatile administration of GRF 1-44 to male patients 
with Growth-hormone-deficiency and normal men. 

We investigated the possibility of inducing a physiological G H  pattern 
by exogenous administration of GRF 1-44 in a pulsatile manner in or- 
der t o  modify the condition resulting from a hy othalamic defect. 
Three adolescent patients with short stature a n f  four normal men re- 
sponded t o  a pulsatile i.v.-administration of GRF 1-44 with a clear in- 
crease in the GH levels. No ~ a t i e n t  was on GH t h e r a ~ v  a t  the t ime of 
the study. After a 12 hour nocturnal plasma profile O?.GH, cortisol, 
PRL and glucose (blood samples every 20 min) all subjects received 
50 1.18 GRF 1-44 i.v. a t  8 and 10 a.m. and every second hour for 12 
hours during the following night. Blood samples were taken every 20min 
t o  evaluate pituitary res onse. Results: Patient 1 did not show any 
spontaneous nocturnal GR pulses but responded to pulsatile GRF stimu- 
lation with GH levels of 1.5 to 6.7 nglml in the morning and from 3.0 
t o  15.8 ng/ml a t  night, thus proving hypothalamic GRF deficiency. 
Patients 2 and 3 both had 4-5 spontaneous nocturnal GH peaks ranging 
from 8-40 ngfml. GH responses t o  pulsatile GRF were between 10.4 
and 109 ng/ml a t  morning and between 12.3 and 114 ng/ml during the 
night. The characterist ic circadian plasma profiles of cortisol, PRL and 
glucose remained intact. In the volunteers, sDontaneous nocturnal GH 

k e a t m e n t ,  &he excretibn o f  GOE 766 was i n  b o o d  c o r r e l a t i o n  peaks ranged from 5.8-17.5 ngfml, whereas GH responses t o  pulsatile 
w i t h  t h e d e g r e e  o f  i n h i b i t i o n  o f  E2 and o f  IH -and FSH responses  GRF peaked a t  9.1-54 ng/ml in the mornin and a t  20-73 ng/ml during 
to GnRH. me monitoring of HOE 766 in the urine the n~ght .  Conclusions: Our preliminary resuits suggest (1) tha t  pitui- 

ta ry  sensitivity t o  exogenous pulsatile GRF is markedly higher during thus appears to be for the Of the intranasal the night than in the morning and (2) that a normal circadian GH t he r apy  o f  precocious  puber ty  with analog. pattern can be induced in GRF deficient patients by pulsatile GRF. 
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