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THE EXPRESSION OF TYPE X COLLAGEN mRNA BUT NOT 
ALKALINE PHOSPHATASE mRNA INCREASES AS GROWTH PLATE 
CHONDROCYTES HYPERTROPHY a n d  X. L i u .  D e p t s .  
o f  P e d i a t r i c s ,  U n i v e r s i t y  o f  C o n n e c t i c u t  H e a l t h  C e n t e r ,  
F a r m i n g t o n ,  CT 0 6 0 3 2  a n d  S c h n e i d e r  C h i l d r e n ' s  H o s p i t a l ,  
New H y d e  P a r k ,  NY 1 1 0 4 2 .  

I n  o r d e r  t o  s t u d y  t h e  r e g u l a t i o n  o f  t h e  p r o c e s s  
o f  g r o w t h  p l a t e  c h o n d r o c y t e  h y p e r t r o p h y ,  f r e s h l y  
i s o l a t e d  n e w b o r n  c a l f  r i b  g r o w t h  p l a t e  c h o n d r o c y t e s  
w e r e  s e p a r a t e d  u s i n g  P e r c o l l  d e n s i t y  g r a d i e n t  
c e n t r i f u g a t i o n .  F i v e  s u b p o p u l a t i o n s  o f  c h o n d r o c y t e s  
o f  d i f f e r e n t  s i z e  w e r e  o b t a i n e d .  A l k a l i n e  p h o s p h a t a s e  
a c t i v i t y / u g D N A  w a s  l o w e s t  i n  t h e  s m a l l e s t  c e l l s  a n d  
i n c r e a s e d  w i t h  i n c r e a s i n g  c e l l  s i z e .  mRNA i s o l a t e d  
f r o m  t h e  f i v e  s u b p o p u l a t i o n s  w a s  a n a l y z e d  b y  n o r t h e r n  
b l o t  u s i n g  r a d i o l a b e l e d  cDNAs e n c o d i n g  t h e  g e n e s  f o r  
t y p e  I1 a n d  X c o l l a g e n ,  a l k a l i n e  p h o s p h a t a s e  a n d  G-6-PD. 
T h e  t y p e  I1 c o l l a g e n  g e n e  w a s  h i g h l y  e x p r e s s e d  i n  a l l  
s u b p o p u l a t i o n s .  T h e  e x p r e s s i o n  o f  t h e  t y p e  X 
c o l l a g e n  gene w a s  l o w e s t  i n  t h e  s m a l l e s t  c e l l s  a n d  
r e l a t i v e  e x p r e s s i o n  i n c r e a s e d  w i t h  i n c r e a s i n g  c e l l  
s i z e .  By c o n t r a s t ,  t h e  e x p r e s s i o n  o f  t h e  a l k a l i n e  
p h o s p h a t a s e  g e n e  d i d  n o t  v a r y  w i t h  c e l l  s i z e .  T h e s e  
d a t a  s u g g e s t  t h a t  w h i l e  t y p e  X c o l l a g e n  s y n t h e s i s  i n  
m a t u r i n g  g r o w t h  p l a t e  c h o n d r o c y t e s  m a y  b e  r e g u l a t e d  a t  
t h e  g e n e  l e v e l ,  t h e  i n c r e a s e  i n  a l k a l i n e  p h o s p h a t a s e  
a c t i v i t y  o b s e r v e d  i n  m a t u r i n g  g r o w t h  p l a t e  c h o n d r o c t y e s  
m a y  b e  p o s t - t r a n s c r i p t i o n a l l y  r e g u l a t e d .  
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G s - U N I T  A C T I V I T Y  I N  P S E U D O H Y P O P A R A T H Y R O I D I S M  SYN- 

D R O M E  : R E S U L T S  O F  A P E D I A T R I C  M U L T I C E N T E R  STUDY. IZ 
D. Martin. 1.-P.Basuyau, M. Leroy. Ph. Brunellc, E. Mallet. Groupe de 

biologie du developpement et Service de p6diatrie. CHU, Rouen. France. 
Pseudohypoparathyroidism (PsHP) is a rare disorder that might be caused by a 

defect in the stirnulatory G-proteine (Gs), which uansducc the PTH receptor signal 
to adenylate cyclase. W e  investigate 35 patients (29 children and 6 adults) with 

PsHP syndrome. Clinical features. Ellsworth-Howard test, serum level of intact 

PTH ( E H i )  and G s  biological activity are studied. G s  activity is measured with a 

technic adapted from that of LEVINE we optimized to applicate in children (Assay 
variation : 10 %). 24 patients (68 %) have a PSI-IP type Ia with a decrease o f  Gs- 

unit activity, but w e  don't find any relation between Albright's ostecdystrophy 
(AHO) and Gs-unit defect : 4 children are A110 - and 20 are A H 0  +, and 10 of 

them presented an associate hypothyroidism. 2 patients (6 %)have no response to 

infusion of exogenous PTH with an increased of Cs-unit activity and could be 
PsHP type Ib. Only one  pcttient is PsHP type 11 with normal Gs-unit, serum PTHi 

level are increased in all patients (mean = 218 pg/ml, range 65 - 571) w ~ h o u t  diffe- 

rence between PsHP groups, o r  relation with Gs-unit activity. Other patients would 

be classified in pseudo-PsHP with decrease Gs - biological activity. In other hand. 

we studied 10 families, in 9 Gs-unit activity defect is found at least in I member (7 
times mother. I both mother and father, I father). In conclusion, Cs-unit activily 
appears to be of interest in the investigation of PsFlP syndrome. 

Supported by INSERM. 
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MASSIVE VIRGINAL BREAST HYPERTROPIIY AS A CAUSE OF RECURRENT HUMORAL 
HYPERCALCEMIA DUE TO PARATHYROID HORNONE-RELATED PROTEIN (PTltrP) 
SECRETION. F .  Barry,  F.A. Conte ,  M . M .  Grumbach. Department of  
P e d i a t r i c s ,  U n i v e r s i t y  of  C a l i f o r n i a  San F r a n c i s c o ,  San F r a n c i s c o ,  
CA 94143-0106, USA 

Humoral hypercalcemia  a s s o c i a t e d  w i t h  c e r t a i n  neoplasms i s  
c a u s e d  by t h e i r  s e c r e t i o n  of  a p a r a t h y r o i d - l i k e  1 6 - 1 8  kd p e p t i d e ,  
PTHrP. PTHrP a l s o  i s  e x p r e s s e d  by k e r a t i n o c y t e s ,  p l a c e n t a ,  f e t a l  
p a r a t h y r o i d s ,  and l a c t a t i n g  mouse mammary t i s s u e .  We r e p o r t  a 1 5  y 
o l d  female  who p r e s e n t e d  w i t h  mass ive  v i r g i n a l  b r e a s t  h y p e r t r o p h y  
and symptoms o f  u r i n a r y  f r e q u e n c y ,  f a t i g u e ,  and p e r s o n a l i t y  changes  
a t t r i b u t a b l e  t o  hyperc.?lcernin. A t  13 1/2 y s h e  had n successful 
l i v e r  t r a n s p l a n t  f o r  a l - a n t i - t r y p s i n  d e f i c i e n c y .  T h i s  was f o l l o w e d  
by r a p i d  b r e a s t  growth;  6 months l a t e r  s h e  had menarche and t h e n  
r e g u l a r  menses. At 1 5  y symptomatic hypercalcemia  was documented - 
serum Ca 16 mg/dl.  P 2 . 7  mg/dl.  a l k  phosphatase  151 U/1, PTH 
5 pg/ml (n-10-65) ,  and PTHrP 9 . 4  pmol/L ( n - < 1 . 5 ) ;  1,25(OH)2D 
28 pg/ml ( 2 0 - 7 6 )  u n l i k e  t h e  u s u a l l y  e l e v a t e d  l e v e l  w i t h  PTll e x c e s s  
The hypercalcemia  responded prompt ly  t o  s a l i n e  d i u r e s i s .  Imaging 
s t u d i e s  f a i l e d  t o  show a p a r a t h y r o i d  a b n o r m a l i t y  o r  tumor. She had 
t h r e e  s u b s e q u c n t  c p i s o d o s  of  sylnptomntic l i y p c r c c l l c e ~ ~ ~ i i ~  0 - 5  d . ~ y s  
p r i o r  t o  menses: PTHrP l e v e l s  were u n d e t e c t a b l e  between e p i s o d e s .  
Fol lowing a n  e x t e n s i v e  r e d u c t i o n  m a m o p l a s t y ,  t h e  hypercalcemia  h a s  
n o t  r e c u r r e d .  S t u d i e s  of  PTHrP mRNA i n  t h e  t i s s u e  a r e  i n  p r o g r e s s .  
I n  summary, b e n i g n  b r e a s t  hyper t rophy c a n  c a u s e  s e c r e t i o n  o f  PTllrP 
which r o s u l  t s  In h y p c ~ ~ c s l c r m l n .  Tho cycl  i c n l  o c c u r r r n c o  ond I r s  
temporal  r e l n t i o n s h l p  t o  tllc m e n s t r u a l  c y c l e  s u g g e s t s  t h n t  chnnges 
i n  c i r c u l a t i n g  ovnrinr,  sex s c c r o i d s  may have a f f e c t e d  P'l'llrP 
s y n t h e s i s .  

Puberty 
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fl .0Gy2~r_ebiz, Y .Ero$lu, ?.l'tzmi.t,n, E.iilnl!k 

Dept. of  P e d i a t r i c s ,  Dokuz EylGl U n i v e r s i t y  H o s p i t a l ,  
lzrnir-Turkey 

SZXURL DEUELOPMEIIT OF TURHISII COYS DUR1I:G RDGLESCEi'iCi 

I n  o r d e r  t o  e v a l u a t e  t h e  o ~ n u e l  m z t u r s t i o n  ;.;tin" of  T u r k i ~ h  
boys ,  855 h e a l t h y  male e d o l e s s s n t s ,  o ~ e d  between 15-39 years,we;e 
i n c l u d e d  i n  t h e  s t u d y .  T h e i r  pubic  h a i r  s t q e s  (PHs), t e a t i c u l a r  
lenc , ths  and volumes were cu::elit?d wi th  t h z i r  cii:onologicill q e s  
(CA) and s k l e t a l  a p e s  (59) .  :-:ern t e s t i c u ? a r  l e n ~ t h s  and vuluines 
were f l ~ u ; . ~ d  f o r  every  PHS. CA bnd SA. At-PEE 2 ,  t h e  mern ?$ znd 
SA cP a d o l e s c e n t s  were found t o  he  12.C4 + '.74 2nd >I.ZL? i . 7 4  
y d . , ; . ~  2nd a t  PHS 5, 15.57 T 3.15 rnd  16.111 + :.G3 res?ect iwely .Ri  
PHS 1, t h e  mean t e s t i c u l a r  volume u z s  c z l c u l r t e d  t o  be  3.:', +?.'lJ 
ml and a t  PHS 5 ,  22.27 + 4.55 ml. 

Comparing o u r  r e s u l t s  w i t h  t h o s e  of  l i t e r n : u i e ,  Turkish  boys  
!taw-. bzrn  s e e n  t o  reoch THS 2, :  znd 4 ee.-lie; t h e n  o t h e r  groups .  
Bt PSS 5, t h i s  c o r r e l a t i o n  seemer: t o  h l  Lewersed. T e s t i c u l z r  
VOIU.?ICS u i t l l  r e s p e c t  t o  t h e  H C ,  CA and CR shower2 t h a t  t e s t i c u l a r  
n a t u z o t i o n  was a l s o  e z r l i e r  and p r e a t e r  thbn t h e  o t h e r s .  

The d i f f e r e n c e s  b e t e e n  t h n  r e s u l t s  of  o u r  s t u d y  and of  
u t h e r s  could  be e x p l a i n e d  by r a c i a l  d i f f ~ r e n c e ~ ; l j e n e t i c ,  
socioeconomic and e n v i r o n n ~ c n t n l  f a c t o r s  and t h e  i n f l u o n c e  of  
s e c u l - r  t r e n d .  T h i s  stuCy shcus u s  t h e  impoi.tcncr of l o c a l  
a n t r u p o m e t r i c a l  v a l u e s  f o r  v a r i o u s  r a c i a l  Groups. 
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SERUM SEX HORMONE BINDING GLOBULIN (SHBG) CONCENTRATIONS ARE NOT 
AFFECTED BY THE ESTROGEN MILIEU IN FEMALE CENTRAL PRECOCIOUS PUBERTY 
(CPP) L.RC.aribaldi T.Aceto Jr . C Webw and D Clifton. Dept of PediaRics. 
St.Lwis Univasity 8 Cardinal Glennon Children H o v .  St. Louis. MO 63104. USA 

AJthough exopsnous es togens  mimulate SHBG synthesis in n'voand in ubn. 
the dect  of endagonous emadid  (E2) seuetion on SHBG in female puberty is 
u n t m n .  b e  to me ccmfcundnp age-related M i n e  of swum SHBG levels. The 
i-aoased E2 seuetion aasodsted with CPP, and its supp.msion by GnRH agonists 
(GnRHa) ~ o v i d e  a unique in n'w model to sin* out the dscl d es togsns  on 
SHBG. We thus m e a w e d  s a u m  SHBG (Famos IRMA), LH (IRMA) and E2 (RIA) 
levds in 12 *la with CPP, Breast stage 11-IV, before and during treatment (Tx) 
with depal leupdide acetate (7.5 mg every 4 wks fa 0 . 8 2 . 2  yews), and in 12 
agsmatched. pepuhrlal girb Values as MeantSO ' p<O W5 

Age (yrs) LH (lull) LH (IUII) E2 (pmdtl) SHBG (nmoVI) 
baseline Post GnRH 

Controls 6.6.2.2 4 4  <18 e o t t 8 - *  
CPP ReTx 6 . 7 t 1  9 3 7 t l  5 7  61 t 8 O ;  7 4 t 4 2 - A  48t18 --' 
CPPTx 7 . 7 t 1 . 8  1 3+0.9 '  2 t1.41 21+4 - 52*23 

Thus, despite p b e n a l  E2 concentrations, swum SHBG levds were nol increased 
in CPP and w a s  paadowcally Iowa than in contrds Maeovw, SHBG lev& were 
not moddied by GnRHa-inhced suppession ol E2 wuetion. Thew data suggest 
that eskogons, at the concentralions obaorved In early-m~d puberty, do not 
participols in the regulation ol swum SHBG lsvels 

. . iXh~& t i .  Margcsc 
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Dcpartmcnt of Pcdiotri~s, University of Chicti, Chicti, Itnly 

DEPOT LEUI'K0LII)E ACETATE IN GIKLS WlTll CENTKAL PKECOCIOUS PUHERTY 

Ten girls (agc 3-7 years) with central prccociuus pubcrty (CPP) were lrcrlcd for at Icrst 12 
months (rdnge 12-36) with a dcpot formulation ol a GnRH analuguc (Icuprolide acetate). The 
diagnosis of CPP was h a d  upon the following crileri;%: prcmaturc (c 8 years) I,rcast 
dcvclopmcnt, incrcascd height vclocily, advanocd boric agc, pubcrlal paucrn of gonadotrupin 
rclcasc by cxogcnous GnRtI. LA was administcrcd ii~lrornusculrrly every 4 weeks (dose: 7.5 
mg). All ollhc LA doscr wcrc givcnn I,y bc.~ttl> c;wc providcrr 1 0  c o w r c  c<,m[,ll:~ncc Ovcmight 
pulses (sampling cvcry 15 minuler from 220U-U8IX)), GnRH Icst and E2 wcrc cvillurtcd cvcry 3 
months in the first year and cvcry G monlhs lhcrcaltcr. Bone age was performed cvcry 6 months 
using lhc Circulich and Pylc atlas. Ullrasousd cv~lual~c,n d'thc uterus and the ovdrics was part 
of the loll<,w-up. Clilsrifiwtian ol pubcrlal stagc was m:ldu I,y lllc sdme ol~scrvcr cvcry 3 months 
in the firs1 year and cvcry 6 months thercallcr. Only in lhrcc girls CPP was well rupprcsscd 
(nocturnal and CnRH-stimulalcd pcak LH: mcan 2.8 i 0 . 2  IUIL; arca under the curve (AUC): 
1680 f 74 IUIL min; Ircqucncy (F). 2.0f 1.7 pulscsIlOh; Incon ]pulse at~iplitudc (MPA): 4.3 _t 

1.0 IUIL; pcak LH: 3.7 1 1.1 IUIL); in seven patients non-completc suppression or CPP was 
evident ( (mcan: 5.7 f 0.3 IUIL; AUC: 30U) 1 '274 IUIL min; F: 7.6 f 0.8 pulsedl0h; MPA: 
7.1 1 1.0 IUIL; pcak LH: 7.5 1 1.1 IUIL). Thc dillcrcncc bctwccn rupprcsscd and 
non-supprcsscd girls was slalislically signilicanl for mcan, AUC and F (p<0.025). Girls uilh 
non-suppressed CPP had higher skeletal maturation indcx (A bone agein chronological age) 
than patients with well-suppressed CPP. Depol LA (7.5 mg, im, every 4 wecks) does no[ 
produce complctc dcscntilizatiun in all girls with CPP: studics comparing diilcrcnt dosages arc 
necessary lor thc aascssmcnl ol dcput LA dusc-adequacy. 
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