
499 
BONE MINERAL DENSITY (BMD) IN ADOLESCENT FEMALES PREVIOUSLY TREATED 
WITH GONADOTROPIN RELEASING HORMONE ANALOGUE (GnRH-a) FOR CENTRAL 
PRECOCIOUS PUBERTY (CPP) R Baens-Bailon, S F Slegei, F.Mlrnounl, J Surnk~li. 
P.A.Lee. Children's Hospital of Pittsburgh and Magee Women's Hosp~tal. P~nsburgh. PA 
15213 USA. 

Long-acting GnRH analogues efiect~vely and safely suppress pituitary-gonadal functlon 
in children with CPP However, the eflects ol long term therapy w~th GnRH-a on the bone 
mlneral dens~ty of these children has not been studled Uslng dual energy X-ray 
absorptiometly (Hologic ODR-1000). we evaluated the spinal (Lt-L4) BMD of 9 girls wlth 
CPP who were previously treated with the GnRH-a, LeuprolldeR compared to control glrls 
matched lor bone age, body mass Index (BMI), and Tanner stage. Pat~ents were lreated 
with dailv or deoot iniections of leu~rolide acetate for 2.3 + 1 7 vears (mean + SDI At BMD , . .  
determination, GnRH-a had been'dlscontlnued for 0 ~ - 2 ~ e a r s  and plt~ltary-~o"adal axis 
recovewdocumented bv resDonses to GnRH stlmulat~on No slqnlf~cant d~nerences In soma1 
BMD wkre observed between CPP and controls. 

CPP (n=9) CONTROLS (n=O) 
Age(y) i 2 7 + 1 3 5  t5.8+ 12' 
Bone Age(y) 144+102  1 5 7 ~ 1 4  
Height(cm) 1 5 1 2 + t 0 4  1 6 4 7 ~ 4 . 7 '  
Weight(kg) 57.75 10.4 58.9 + 4.7 
Body mass index(kglm2) 2 5 5 ~ 5 1  2 1 9 + t 9  
Tanner stage 4.4 + 0.5 4 4 + 0 5  
Bone density(gmslcm2) 0 86+ 0.16 0.995 2 0 13 
Bone density SDS(vs age) 0 55 + 1 4 0.09 _t 1 3 

p value < 0 W5 
These prel~mlnary llnd~ngs suggest that chronlc lreatment wlth GnRH-a In girls w~lh CPP 
does not significantly aflect the acqulsltlon of peak bone mass durlng mldadolescence. 

500 
DETERMINATION OF 24 HOUR URINARY ESTROGENS DURING PUBERTY. 
E Nor iavam and K Albertsson-Wikland, Dep o f  Physiology and Pedianics. Int 
Growth Research Centre, University of Goteborg, Sweden. 

The first sign o f  puberty in  girls can be observed by either c l~nica l  examination or 
the LH and FSH response to GnRH. However, serum esuadiol levels can not be 
detected. The aim of the study was to develop a method for determine the early 
increase i n  estrogens and therefor we focused our work on.melabolites in  the urine. 

24h urine was collected from healthy girls with breast development o f  stage B, or B,. 
The volume o f  urine was measured, albumin added (0.1% final concenuation) in the 
samples for analysis. Sorbent solid extraction technology was used for exuaction o f  
the steroids. BondElut extraction carmdges C18 121 1-3027 were used. The estrogen 
content was determined with bioMtriux Estradiol enzymatic U kit (nr 6.1483). using 
P-glucuronidase G7771 from sigma for hydrolyzing estrogens from 
glucuroconjugates. 
Total urinary estrogens (esuadiol and esuone) varied between 0.01-0.04 pg per 24h 
for girls i n  Tanner stage B ,  (n=3) and between 0.23-3.45 pg per 24h for girls in  
Tanner stage B, (n=4). 

Determination o f  urinary estrogens seems to be a method to determine whether 
puberty has started or not. T h ~ s  could be used both in  diagnos~s and treatment o f  
precocious pubeny. 

B E T W E E N P R E P U B E R T A l  A N D  1 A T E  P U B F R T A l  F F M A U S  
-, S.M. Muly. D.C. Godwin, M.D. Culler, Lab.of Molecular and 
ln tegrat~ve Neurosciences, NIEHS. NIH, Res. Tri. Pk, N C  27709, USA and 
Div. of Ped. Endo., Univ. of North Carolina, Chapel Hill, N C  27599, USA. 

T o  determine whether inhibin secretion differs between ~ r e ~ u b e r t a l  and 
late pubertal females, w e  measured inhibin and gonadotropins i n  venous 
samples drawn every 10  minutes from 9pm-7am in 9 prepubertal and 20  late 
pubertal (Tanner stages IV and V) females. Mean luteinizing hormone (LH), 
follicle stimulating hormone (FSH) and  inhibin concentrations were 
significantly greater in  the late pubertal girls when compared with the 
prepubertal girls (0.61f.5 vs  4.25k.6 IU/L LH, 1.54t .5  vs  3 . e . 3  lU/L FSH, 
and 161 .0 t  32.9 v s  375.5 k 41.1 pg/ml inhibin, mean f SEM, P<0.05 in  
prepubertal vs  fully pubesced girls respectively). The mean number of LH. 
F S H  and  inhibin peaks did not increase significantly a s  the girls progressed 
throughout puberty (2.41t.6 v s  4.9f.9 L H  peaks110 hours , 3.2f.7 vs  5.0 i .2  
F S H  peaks/lOhours, and  1.41.7 vs  3.4f.4 inhibin peaks110 hours). L H  and 
inhibin peak heights were significantly greater in  the late pubertal girls when 
compared to  the prepubertal girls (1.14f.8 vs  5.6f .7  IU/L LH,  2 7 3 f 6 6  vs  
479 t111  pglml  inhibin, ~ ~ 0 . 0 5 ) ;  although no changes were observed i n  
F S H  peak height. These data suggest that inhibin secretion i s  pulsatile in  
the human female with increases in  mean concentration and peak height as 
puberty progresses. These data show that mean  concentrations of inhibin 
are lower i n  prepubertal and  late pubertal females when compared to  males 
at comparable stages of puberty studied previously i n  our lab. 
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CAN GNKH AND 1'RH TEST DURING PREPUBERTAL PERIOD PREDICT THE 
OCCURRENCE OF PUBERTY I N  SHORT CHILDREN? T. Yamamoto, S.Nukina, 
S. Matsuo, Z. K l zak i ,  F .  Inoue, A .  Kinugasa and T. Sawada, 
Department o f  P e d ~ a t r i c s ,  Kyoto P re fec tu ra l  Un ive rs i t y  o f  
Medicine, Ktuikyo-ku, Kyoto, 602, JAPAN 

To inves t i ga te  whether GnRH and TRH t e s t  dur ing prepuber ta l  
per iod i s  use fu l  f o r  the d iagnosis  o f  gonadotropin def ic iency i n  
shor t  ch i l d ren ,  20 c h i l d r e n  (12 boys, 15.1tO.6 years o l d  and 8 
g i r l s ,  17.Ytl.O years o l d )  were evaluated. A l l  have r e c e ~ v e d  GI( 
replacement according t o  t. l~e Japanese standard o f  assessment o f  
short s ta tu re .  Se\,un ( 4  Iv,ys nibd :I g i r l 3 1  01' l.llc: 2U c111 ldren have 
m u l t l p l e  p i t u i t a r y  hormone de f i c ienc ies  (MPHD) wi thout  the 
occurrence o f  puberty, who had been t rea ted  w i t h  thyrox ine,  
c o r t i s o l  and so on. Other 13 ( 8  boys and 5 g i r l s )  presumed t o  be 
i s o l a t e d  GH def ic iency (IGHU) show normal puber ta l  development. 
The Levels of LH, FSH and p r o l a c t i n  (PRL) on GnRH (2pg/kg) and 
TRH (10pg/kg) t e s t  dur ing prepuber ta l  pe r iod  were compared between 
the MPHD and the IGHD. The chronologica l  age when the t e s t s  were 
performed was a t  9.8t0.Y years o l d  i n  both groups. I n  boys, AFSH 
l e v e l s  were decreased and basal PRL l e v e l s  were increased i n  the  
MPHD as compared w i t h  those o f  the IGHD t0.9i0.4 vs IO.7t l .Y 
m l U / m l ,  24.7t4.2 vs 12.5Y2.5 ng/o l ,  respec t i ve l y ) .  I n  g i r l s ,  basal  
LH and FSH, peak FSH and AFSH were decreased and basal  PRL leve l s  
were increased i n  the MPHD as compared w i t h  those o f  t he  lGHD 
(3.6t0.9 vs I . 0M.4  olU/ml, 2.0t0.0 vs 3 . 8 3 . 3  m I U / m l ,  5.2i2.5 vs 
19.5Y2.8 mlU/ml, 3.2t6.1 va 15.722.5 mlU/ml, 19.0t3.0 vs 3.5t1.4 
ng/mL, respec t i ve l y ) .  These r e s u l t s  suggest t h a t  t he  subnormal 
response o f  gonadotropins t o  GnRH and the increased l e v e l  o f  basal  
PRL might be an ava i l ab le  index f o r  t he  p red ic t i on  o f  the absence 
of puberty i n  shor t  c h i l d r e n  n t  adolescent age. 
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INSULIN RESISTANCE ( IR)  O? PUBERTY I S  MEDIATED BY UROWTH HORMONE (OH) 
AND NOT BY SEX STEROIDS ( S S ) :  STUDIES I N  BOYS WITH DELAYED PUBERTY. 
C.A. Bloch, 0. J. Kl ingsnsn i th ,  F. Papant i .  D i v i s i o n  o f  P s d i n t r i c  
Endocrinology, U n i v e r s i t y  of Colorado School o f  Medicine and 
Ch i ld ren ' s  Hosp i ta l ,  Denver, CO, 80218, USA. 

Many f a c t o r s  have been invoked f o r  t h e  cause o f  p u b e r t a l  I R ,  
i n c l u d i n g  OH, SS, and i nc reas ing  a d i p o s i t y .  To determine the  
respec t i ve  r o l e s  of GH and SS i n  mediat ing IR ,  we s tud ied  24 boys w i t h  
delayed puber ty  be fo re  and a f t e r  random assignment t o  one of 4 
research groups: Con t ro l  ( C t r l ) ,  Testosterone (T) Rx, OH Rx, GH + T 
Rx. We quan t i t a ted  the  i n s u l i n  s e n s i t i v i t y  index ( I S )  v i a  t h e  minimal 
model approach. GH was measured Q 20 m i "  f r o m  ZOO0 through 0600 v i a  
t h e  Hybr i t ech  assay. 
BEFORE IGP I GH OH T Free T I S  

( n g / d )  (poo l )  (peak) (ng/dL) ( p g l d )  ( x  10') 
C t r l  n=4 294.3 1.88 5 . 6 8  22.35 0.56 7 . 1 5  
T n=8 188.0 1 . 8 1  9 . 5 6  20.65 0.38 8.10 
OH n=S 208.0 3.30 11.98 31.00 0.44 12.90 
GH+T n=7 1 3 5 . 7  1 .53  7.60 50.67 0.63 5.73 

A?TER IG? I OH 08 T Pres T I S  
C t r l  339.8 2.70 9.30 89.3 1.70 8.10 
T 4 4 5 . 3  7.49 2 1 . 2 1  1 1 2 8  32.35 5.24 
OH 559.0 19.66 33.34 48.8 0.30 5.84 
GH t T 627.3 21 .27  41,80 1108.5 31.26 3.97 
Body mass index d i d  n o t  change w i t h  GH, but increased s i g n i f i c a n t l y  
w i t h  T, and T t OH. Pa i red  ANOVA, and ana lys i s  o f  covariance o f  t he  
data i n d i c a t e  t h a t  I R  i s  h i g h l y  c o r r e l a t e d  w i t h  08, but no t  w i t h  T. 
OH i s  s t imu la ted  hy T. W e  conclude t h a t  OH i n  t h e  predominant f a c t o r  
responsib le f o r  t h e  I R  o f  puberty.(?unded by Genentech, Inc. ,  and N I H  
CRC Orant XRR-69). 
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EFFECTS OF SEX STEROIDS ON PROTEIN AND CALCIUM HETABOLIW IN THE 
PREPUBERTAL HUMAN N Mauras, A0 Yergey. MW Haymond. Nemours 
Ch i l d ren ' s  C l i n i c .  Jacksonvi l le .  FL (NM,MWH) and NIH ( A D Y )  

Androgenic s te ro ids  p a r t i c i p a t e  i n  the  acce le ra t i on  of l i n e a r  
growth and increase i n  muscle mass du r ing  t h e  t ransformat ion from 
t h e  prepuber ta l  t o  the  puber ta l  man. To determine t h e  acute changes 
i n  whole body p r o t e i n  and calc ium (Ca) metabolism i n  t h e  prepuber- 
t a l  human, we studied 6 hea l thy  prepuber ta l  boys (mean age:13+1 
y s )  i n  t he  post  abso rp t i ve  s t a t e  us ing a primed 4 hour i n fus ion  of 

1-13Clleucine and the  r e c i ~ r o c a l  ~ o o l  model. Concomitantlv. bone 

t i on . 'Mean  I T ]  rose  from 1 1 5  hg/dL t o  8432125 and weight from 
36.826.0 kg t o  39.126.2 a f t e r  T therapy. The r a t e  of appearance o f  
leuc ine (an i n d i c a t o r  o f  p ro teo l ys i s )  was 1.662.24 pMol/kg.min and 
increased t o  1.985.29 a f t e r  T therapy, p=.08. Leucine ox ida t i on  
decreased from 0.252.04 oMol/kg.min t o  0.13+.02, p=.017; thus the 
non o x i d a t i v e  l euc ine  disappearance. which est imates p r o t e i n  syn- 
thes i s .  a l s o  increased s i g n i f i c a n t l y  from 1.41+.21 pMol/kg.min t o  
1.85+.27, p=.033. K i n e t i c  s tudies on 2 subjects  showed t h a t  a l l  
i n d i c a t o r s  o f  bone turnover  ( V t ) ,  acc re t i on  (Vo+) and reso rp t i on  
(Vo-) showed an increase by approx imate ly  30% a f t e r  T therapy. 
These r e s u l t s  demonstrate f o r  t he  f i r s t  t ime  t h a t  sho r t  term acute 
admin i s t ra t i on  o f  testosterone increases whole body estimates o f  
p r o t e i n  turnover  and anabolism and concomitant ly  increases Ca and 
bone turnover  i n  the  prepuber ta l  human. 
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