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LHRHa suppre s se s  both  gonadotropin  p u l s a t i o n s  and s e x  s t e r -  
o i d s  and slows he igh t  v e l o c i t y  (HV) i n  p a t i e n t s  w i th  CPP. To 
e v a l u a t e  GH's r o l e  i n  t h i s  slowing of growth, s l e e p  induced GH 
s e c r e t i o n  (20 min. samples,  1 0  PM-2 AM) and SOMC (10 PM) were 
measured i n  9 pre-adrenarchal  g i r l s  w i th  CPP (ages a t  onse t  
1.6-6.3 y r s ,  M=3.8; bone ages  advanced a mean of 3.7 y e a r s ) .  
Therapy suppressed gonadotropin  p u l s a t i o n s ,  response  t o  LHRH, 
e s t r a d i o l  and ma tu ra t i on  i n d i c e s  i n  a l l  p a t i e n t s .  Growth velo-  
c i t y  f e l l  from 14.4 ? 1.7  cm/yr (Mean 'f SEM, a l l  measurements) 
p r e the rapy  t o  8 .7  f 1.4 a f t e r  6 mos of therapy (p=0.0005). 
SOMC l e v e l s  decreased from 3.1  + 0 .7  IU/ml pre therapy t o  1 .3  f 
0.2 a t  3 mas (p-0.009) and 1.4 * 0.2 a t  6 mos (p=0.007).  Noc- 
t u r n a l  peak l e v e l s  f e l l  from 25.4 * 6.8  ng/ml p re t r ea tmen t  t o  
9 .1  ? 1 .7  a t  3 mas ( p  <0.01) and 7 . 5  + 1.1 a t  6 mos of therapy 
(p c0 .01) .  To ta l  GH s e c r e t e d  du r ing  t h e  4 h r  i n t e r v a l  decreased 
a mean of  58% a t  3 rnos and 48% a t  6 mos compared t o  p r e t r e a t -  
ment. The a c c e l e r a t e d  HV i n  CPP p a t i e n t s  under 6 yea r s  is  
a s soc i a t ed  w i th  i nc rea sed  GH and SOMC product ion.  With LHRHa 
induced supp re s s ion  of  gonadal s t e r o i d s ,  both  HV and GH and 
SOMC product ion a r e  decreased.  
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The LHRH analog ,D-Ser(TBU) ~EA~LHRH(LHM,)  e f f e c t i v e l y  
c o n t r o l s  the  c l i n i c a l  and endoc r ino log i ca l  p rog re s s  of c e n t r a l  
precocious  puber ty  i n  both  s exes ,  when provided once d a i l y  by 
SC i n j e c t i o n ,  o r  by i n t r a - n a s a l  (IN) sp ray  given 8 hou r ly  ( J .  
Clin.End. & 3ietab.1984: 58,966) .  To de f ine  t h e  pharmacokinet ics  
of LHRH, i n  t h i s  cond i t i on ,  we developed a RIA ,u t i l i z ing  an  anti-  
body genera ted  a g a i n s t  a hemocyanin conjugate  o f  LHRH,, i n  which 
t h e r e  is no c r o s s r e a c t i v i t y  w i th  n a t u r a l  LHRH, LH o r  FSH. 
Recovery by RIA o f  added LHRH i n  normal human serum o r  u r ine ,  
ranged from 93 t o  105%. Durin; t r ea tmen t  w i th  SC i n . e c t i o n , 3 0  ug 
/ kg ,  peak l e v e l s  of LHRH, o f  42.1  + 7.4 nglml (mean'? SEM) 
occurred a t  30 min, w i t h  t +  of 71.4 min (n ,5 ) .  Only 21% of g iven 
dose was exc re t ed  i n  u r ine  a t  +3 h .  With the  I N  r ou t e ,  5 . 3  ug/ 
k g  (200 ug f i x e d  dose) peak l e v e l s  were s een  a t  30 min (n ,7 )  
but  were 1000 f o l d  lower i n  concen t r a t i on  (0.34 F 0.13 ng/ml) . 
Only 0.6% of t h e  dose was e x c r e t e d  a t  +3 h .  A f t e r  I V  i n . e c t e d  
10 pg/kg i n  3 a d u l t  vo lun t ee r s ,  peak l e v e l s  of  >3500 n g k ~  
occu r r ed  a t  1-2 min, t 4 ~  was 38.2 min and 17.4% was recovered 
i n  u r ine  a t  3 h. lhese  d a t a  i n d i c a t e : ( l )  t& and e l i m i n a t i o n  
r a t e  of  t h i s  LHRH, i s  s i g n i f i c a n t l y  g r e a t e r  than n a t u r a l  LHRH; 
( 2 )  low dose LHRH a t  f r equen t  i n t e r v a l s  probably  provides  
opt imal  t r ea tmen t ;  ( 3 )  u r i n a r y  LHRH, by s p e c i f i c  RIA can be used 
a s  a guide t o  p a t i e n t  compliance. 
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D a i l y  a d m i n i s t r a t i o n  o f  LHRH analogues (agon i s t s )  has been 
documented t o  decrease biochemical f i n d i n g s  and c l i n i c a l  s i gns  
o f  t r u e  precoc ious puber ty .  We have t r e a t e d  10 g i r l s ,  age 14 
months t o  9 years ,  w i t h  t r u e  i d i o p a t h i c  precoc ious pube r t y  by 
i n t r a n a s a l  i n h a l a t i o n  o f  Na fa re l  i n  Aceta te  (ED-Nal(2)6]LHRH), 
800-1500 u glday f o r  4 t o  11 months. 9 g i r l s  showed dece lera ted 
growth v e l o c i t y  ( f r o m  9.7 f .8 t o  5.8 f .8 cmlyr .  p<0.005, 
p a i r e d  t t e s t ,  n=8). 4 o f  these 9 g i r l s  were menst ruat ing 
p r i o r  t o  therapy and a l l  g i r l s  stopped menses subsequent t o  
therapy. These 9 g i r l s  e s t r a d i o l  l e v e l s  a l s o  decreased s i g n i -  
f i c a n t l y  ( f r om 46.3 12.3 t o  9.3 2 1.8 pg/ml, p<0.01, p a i r e d  
t t e s t )  as w e l l  as t h e i r  24 hour u r i n a r y  LH l e v e l s  ( f r om 7.5 
1.8 t o  2.7 f 0.5 iu/day, p<0.01, p a i r e d  t t e s t ) .  The g i r l  who 
d i d  n o t  respond t o  nasal i n h a l a t i o n  therapy was admin is tered 
subcutaneous i n j e c t i o n s  of t he  same L.HRH analogue. A l l  c h i l -  
dren rece i ved  i n t r a n a s a l  i n h a l a t i o n  w i t h o u t  any observed s i d e  

PARADOXICAL R I S E  OF GROWTH HORMONE AFTER ORAL GLUCOSE 
LOAD IN TALL GIRLS: A PHYSIOLOGICAL FINDING IN PYBERTY? 

In 153 healthy tall girls (age  13.2i1.5 SD, bone age  12.7 -0.9 SD), 
oral glucose tolerance tests (50 mg/m2) were carried out, before treatment 
with high dose steroid hormones,for the exclusion of risk factors. Besides 
glucose and insulin, plasma growth hormone (GH) was measured in order to 
see  whether increased GH concentrations could be related to growth data. 
141 girls had a height> 2 SDS (T). 12 girls with a height ( 2  SDS served as 
controls (C), GH (mU/I) was analyzed during 0-60' and 120-240' after 
oral glucose. GH results: A paradoxical rise (Z 10) during 0-60' was seer1 
in 41.5% T and in 25% C; an exaggerated response (> 65) during 120-240' 
occured in 23% T and in 40% C. "Normal" GH results, i.e. low or  suppres- 
sed values (( 10) during 0-60' were seen in 58.5% T and 75% C; m o d e  
rate peaks (25-65) during 120-240' occured in 54.9% T and 50% C; no in- 
crease was found in 22.1% T and 10% C. The differences in frequency du- 
ring 0-60' and 120-240' between T and C are statistically not significant. 
Girls with a paradoxical rise vs. suppressed values 0-60', and girls with 
exaggerated vs. "normal" response 120-240' did not show any difference 
with respect to height, weight, height prediction, target height, puberty, 

etc. The large number of girls with non-suppressible and/or exaggerated 
GH secretion as well as the lack of any correlation between GH values 
and clinical data suggest, that this "inappropriate1' GH-secretion may be 
a physiological phenomenon in puberty. 
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EFFECTS OF ETHINYLESTRAOIOL AND TESTOSTERONE OENAN- 
fHATE ON PITUITARY GONADOTROPINS, GONADAL STEROIDS l 8  
*NO SEX HORMONE BINDING GLOBULIN I N  PUBERTAL BOYS 

AND GIRLS TREATED FOR TALL STATURE. 
Gernot Sinnecker,  N iko laus Stahnke, Annel iese Stover,  and R o l f  
P. W i l l i g .  Dept. o f  P e d i a t r i c s ,  U n i v e r s i t y  o f  Hamburg, FRG. 
1 6  q i r l s  and bovs were t r e a t e d  f o r  t a l l  s t a t u r e .  T h e i r  h e i q h t  
p r e i i c t i o n  was above 185 cm and 205 cm, r e s p e c t i v e l y .  The g i r l s  
r ece i ved  0.5 mg o f  ethinylestradiol(EE2)daily. The mean plasma 
l e v e l  o f  EE2 was 596+ 82(SE)ng/ml. The gonadotropins were sup- 
pressed f rom p u b e r t a i  va lues (LH 1.8+1.0;FSH 1.8+1.9)to l ow  i n -  
f a n t i l e  o r  n o t  measurable l e v e l s  (LH-0.6 toc0.3TFSH 0.9 t o<0 .3  

p g / l ) .  E s t r a d i o l  (E2)was a l s o  suppressed t o  i n f a n t i l e  values(29+ 
13 pg/ml ) w h i l e  tes tos terone(T) remained unchanged (294238 pg/ml]. 
The sex hormone b i n d i n g  globul in(SHBG)increased 4 - f o l d  f rom pu- 
b e r t a l  va lues (7.7+1.3pg/m1) t o  h i g h  l e v e l s  as u s u a l l y  seen i n  
l a t e  pregnancy (31.3+6.4,ug/m1). The boys were t r e a t e d  w i t h  500 
mg o f  t es tos te rone  oenanthate(T0)i .m. every  2 weeks. The mean 
plasma l e v e l  o f  T was 10218 pg/ml r ang ing  from 1760 pg/ml a t  day 
13 t o  peak l e v e l s  o f  22380 pg/ml a t  day 4. The gonadotropins were 
s u ~ p r e s s e d  t o  low i n f a n t i l e  values o r  below the  d e t e c t i o n  l i m i t  
(LH 0.3,ug/l;FSH 0.4 t o  0 .3pg / l ) .The  E l e v e l s  remained w i t h i n  
t he  normal male pube r ta l  range (36+12 pg?ml). The SHBG i n  these 
p a t i e n t s  decreased by 57% t o  1.8+072Ag/ml below the  normal male 
range (3.120.3 ,ug/ml ) . The mean T/SHBG r a t i o  increased 5 - fo l d  
f rom 1018 t o  5676. - Androgen a c t i o n  i n  boys i s  bes t  r e f l e c t e d  
by t he  T/SHBG ratio.SHBG i n d i c a t e s  es t rogen a c t i o n  i n  g i r l s .  I t ' s  
measurement may h e l p  p reven t  over t reatment  i n  es t rogen rep lace -  
ment therapy i n  hypogonadal g i r l s .  

EFFECT OF ETHINYLESTRADIOL ON MELATONIN AND ON OVULA-. 182 TORY CYCLES I P i  TALL GIRLS. 
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N iko laus Stahnke, Jens-C. Commentz, Thomas Riebe l .  
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G i r l s  s u f f e r i n g  from t a l l  s t a t u r e  ( h e i g h t  p r e d i c t i o n  > I 8 5  cm) 
were t r e a t e d  w i t h  0.5 mg e t h i n y l e s t r a d i o l  (EE2) which l e d  t o  a 
mean plasma l e v e l  o f  596 82 (SE) pg EE2/ml. Plasma me la ton in  
o f  23 q i r l s  determined i n  h o u r l y  i n t e r v a l l s  before ,  dur ing,  and 
a f t e r  therapy showed n o n a l  day-n ight  f l u c t u a t i o n s  as compared 
w i t h  a c o n t r o l  group o f  5 hea l t hy  adolescents. Dur ing therapy 
(n=12) t h e  n i g h t  peak va lues a t  3 a.m. were lower  (70 + 6 pg/ml) 
than p r i o r  t o  (92 + 13) and f o l l o w i n g  (83 + 9 )  therapy. These 
f i n d i n g s  i n d i c a t e  s l i g h t  mela ton in  suppressing e f f e c t  o f  EE2. 
27.7 + 17 (SD) months f o l l o w i n g  cessa t i on  o f  therapy t he  ova r i es  
o f  15 g i r l s  (17.9+5 y r s .  of age) were moni tored by endocr ine and 
sonographic s tud ies  a t  day 9, 15, and 20 o f  t he  menst rua l  c y c l e .  
Peak va lues o f  e s t r a d i o l  (165 + 47 pg/ml) and o f  LH/FSH (2 .0  2 
0.8/2.3 + 8 u g / l )  were found aE day 15 i n  13 o u t  o f  15 g i r l s .  
~ o l l i c u l a r  d iameter  es t imated by u l t r asound  was 11.8 + 3.5 mm a t  
day 8, en larged up t o  19.1 + 3.2 mm a t  day 15, and had d isappea-  
red  a t  day 20, when proqesterone was e leva ted  (3 .6  + 1.3 ng/ml ) .  

e f f e c t s .  These r e s u l t s  suggest t h a t  most g i r l s  w i t h  t r u e  There wa<no endocr ine and no sonoqraphic evidence f o r  an ovula-- 
precoc ious puber ty  can be t r e a t e d  w i t h  i n t r a n a s a l  admini-  t i o n  i n  2 p a t i e n t s  on l y .  Our data  suggest h i g h  inc idence o f  ovu- 
s t r a t i o n  o f  N a f a r e l i n  Acetate, a new LHRH analogue- (Supported l a t o r y  cyc les  f o l l o w i n g  EE2-treatment comparable w i  h data  found 
i n  p a r t  by USPH Grant  RR-00188 f rom the  General C l i n i c a l  Re- f i n  non t r e a t e d  normal g i r l s  5 years  a f t e r  menarche . 
search Centers Branch, Na t i ona l  I n s t i t u t e s  o f  Hea l t h ) .  1. Me tca l f ,  M.G. e t  a l . :  J Endocr ino l  97(1983)213 
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