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E G g ~ T G i n t s  of Pedio t t ics ,  Medico1 U n i v e ~ s i t y  o f  Luebeck onrl 
U n i v e ~ s i t y  o f  Koeln, G e ~ m o n y  
EFFECT O F  GROWTH HORMONE (GH) TREATMENT ON BONE 
METABOLISM IN ULLRICH-TURNER-SYNDROME (UTS) 
Background ond Methods. The cause  of decceosed bone m i n e ~ o l i r o t i o n  in 
UTS and the e f f e c t  of d i f fe ten t  doses of GH on bone tuLnovel ate  unknown. 
W e  thezefo le  meosvled  totol (AP)  and  bone (BAP) alkaline phosphotase ond 
os teoca lc in  (Oc) a s  rnalkels of osteohlastic bone folmotion and l h e  hydloxy- 
p t o l i n e - c t e o t i n i n e ~ t o t i o  (OH-P/Cz)  in fasting rnoining "t ine os o n  index 
o f  os teoc los t ic  lhone degiudollon, us well us  IGF-I as  a n  index of the  
e f f e c t  of exogenous GH on i t s  tecepto t .  
P a t i e n t s  a n d  Study Protocol.  80 u n t ~ e o t c d  p ~ e p u b e l  to1 gills with UTS (bone 
a g e  3 - I l y l )  w e l e  studied p l i o ~  t o  and most  of them af tes  o 21-33 months- 
the lapy  with 3 d i f fe len t  doses of GH (Hurnot~ope ,  Lilly), given subcutoneous- 
ly: 2U/sqrn/doy (UTS-ZU, n = 27), 3 U/sqm/doy (UTS-3U, n = 24) and 4 U/ 
sqm/doy (UTS-4U, n = 19). The lesu l l s  w e ~ c  compaled  to 8 lpatients wit11 
g ~ o w t h  holmone def ic iency  (GHD) p l i o ~  and during GH therapy with 2 U/ 
sqm/doy and 25 hea l thy  age-matched cont lo ls  (bosol levels of  bone metobol.)  
Results.  IGF-I was notmol in UTS-gloups and GHD. AP, BAP ond O c  weLe 
d e c ~ e a s e d  p l i o ~  t o  GH tceotrnent ond showed o lowe, lesponse tho" in the  
pa t ien ts  with GHD (leceiving only 2 U), even  o t  o dose o f  4 U in pot ien ts  
wi th  UTS. In conl las t ,  OHP/CI was nolrnol b c f o l e  t t e o t m e n t  and showed 
a dose-dependent inc tcose  in the  3 UTS-gtoul,s. 
Conclusions. O U I  study indicates t h a t  childlen wit17 UTS hove ,educed 
os teoblos t ic  bone f o ~ m o t i o n  but u n i m p o i ~ e d  os teoc los t ic  bone d e g ~ a d o t i o n  
and t h a t  this imbolonce moy wolsen d u ~ i n g  t l e o t m e n t  with high doses o f  GH. 
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EFFECT OF TESTOSTERONE ON BONE MINERAL DENSITY (BMD) IN GROWTH 
HORMONE (GH) DEFICIENT RATS. P.W., C.T. Cowell. I. Briody. R. Howman-Giles. 
Robert Vines Growth Rcsearcll Centre & Dcparullent of Nuclear Medicine, Royal Alexandra 
Hospital for Children, Sydney. NSW 2050. Australla 

The contribution 01 GH and sex steroids to attainment of oeak bone mass are not clear and 
rcqunc londltdd~nal sludles. \Vc arc cxanllnlng 111: 1nlcra.t.ons ktuecrl lcsto,lrrorlc UJ (ill 
on BhlD usu~w the GH Jtficlzn! and GtI h~1f1acr.t 1.1 mhlelr (Leuli suaul). In the l~rst oan 
of study, 1ort;male GH deficient rats were included with half the rats castraied at age 4 w k b  
and hall remained as controls. All rats received identical diet and housing. BMD 01 total 
body, lemur and lumbar spine (Ll-LA) were measured from early adulthmd a1 age 12 and 36 
weeks, using Dual Energy X-ray Absorpuometry (DEXA. LUNAR) equipped with special 
soltware for small animals. 

This DEXA soltware was validated for small animals prior to the study. There was suong 
agreement between bone mineral content and ash weight lor total body (?=0.90) and femur 
(h0 .83)  in 17 rats with weight ranging from 146 to 212 grams. 

At age 12 weeks, there was no difference in total body, lemur and LI-L4 BMD between 
Iwo groups. However at 36 weeks. the castrated rats had 
significantly lower L1-L4 BMD compared to the c o n ~ o l s  (data 
not shown). From age 12 to 36 weeks. rats 01 both groups had 
signilicant increase in total body and lemur BMD (lelt). The 
castrated group had no increase in L1-L4 BMD, wllicll is 
signilicanlly dillerent lrom the control rats. 

We conclude Ilia1 leslostcrone, even in the presence 01 GH 
deficiency, is critical for maintaining BMD 01 lumbar spine, 
which is prcdominanlly Udbecular bonc. The impact 01 GH 
deficiency on BMD will be examined in the second part of 
study with GH dcficienl and sulficient models. 
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LOW DUSES UF VIlAMlN U 3  ARE TO REQUIRE FOR BICKETS PROPHYLA- 
XIS. v ~ H ~ ~ ~ ~ .  A . ~ . ~ a p n h s ~ , ~ . ~ a d e c k . e ~ .  H.WogelJ and t h e  Germany 
r i c k e t s  s t u d y  g r o u p  
C h i l d r e n ' s  h o s p l t e l s  of ~ e r l i n - ~ i c h t e n b e r ~ l ,  l l a l l e 2  and .lena3. 
Germany 

The e f f e c l s  o t  p r o p h y l a c t l c  a d m ~ n l s t r a t i o n  of 400 IU 
c o n t a l n l n g  v l t a m l n  D 3  t a b l e t s  were t e s t e d  I" 2707 newborn t o  
15-sonth-old i n f a n t s .  Only V l t a n l n  D f r e e  formula  011k5 Were 
used i n  formula- ted  ~ n f a n t s .  V l t a a l n  U3 prophylaxis was s t a r t e d  
xn t h e  2nd weep. of l l f e .  57 o u t  of 8 9  ( 6 4 % ! )  one-week- o l d  
n e r b o r n s  had 2 5  OH-D serum conc .  below 2 0 '  nmol / l  ( r a n g e  20-130 
nmo1/1. method Aksnes e t  a l .  C l l n .  Chem. Acta 104. 
1980:135.147).  Under 400 IU o f  vit .D3/day 2 5  OH-D i n c r e a s e d  
from 22.6 ? 13.8  t o  8 j . l  t 36.1 n c c l / l  from t h e  znd week t o  t h e  
3rd  month (n = 163. p < 0.0001)  and t o  92.9 + 36.6 n a o l / l  
between 4-6 months (n = 182. p > 0.0001) .  E l e v a t e d  2 5  OH-D 
conc. (;I30 n m o l / l )  were found i n  35/54> (10.1::) In  t h e  f l r s t  
h a l f  y e a r  and 4/14? (2.6 % I  ~n t h e  second one. E l e v a t e d  calcium 
serum conc. (: 2.8 m a o l / l )  were observed  l n  28 of 439. l n f a n t s  
(6.4 ::I In  t h e  f l r s t  6 monthe. Anorq. plnospllate conc. above > 
2.4 mmol/l were measured ~n 143 of 616 (23 .2  % ) .  (Ca v a l u e s  d. 

2.0 mmol/l = 2).One of 2707 i n f a n t s  had rickets. S l l q h t l y  
e l e v a t e d  a l k .  phosoh. c u n c .  ( >  12.5 n n o l / l . s  were found ~n 8 7  
of 676 i n f a n t s  (12 .9  ::I I" spite of normal Ca.  P and 2 5  OH-D 
conc. Csn&: Dai ly  a p p l l c .  of 400 I €  Vlt.D3 day l e a d s  t o  
i n c r e a s e d  25 Oli-0 and c a l c .  conc. ~n t h e  f l r s t  6 e o n t h s  of 
l i t e .  300 IE " i t .  U;/day a r e  recomn,ended a s  p r o p h y l a c t l c  d o s e  
f o r  t h e  f l r s t  and 400 lE/day f o r  t h e  second h a l f  y e a r  of l l f e .  
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UL'IRI\SOWNU v m a a n  IN'ITW os CAI*~IS.'IIIUMII AND P~\ 'IWJA DURING 0.1111)11000 N: 
INUICA'IUR 01'UONU DLWSIlY 
-, A. Radcmachcr. K. Klcln'  and D Mlchalk Chlldrcn's liorpblat and llcallh Wurauon I<cscareh 
Unit' Uni~raily olColgnc. P.RG. 
'11~ morbidlly and monallly a s c a a t c d  wth plmcnopsusal alcopamllc lraclux a bcmmlng lncxarlngly 
rcmgnbsd sr a major health pmblcm # n  Ihc cldcrly. Maxrm8rlng thc accumulauon of bonc lmvc durlnp ~ w l h  

and pubcny I$ 0°C a1 the m a t  >mpar,an, a,n>r 8" Ihs prsvsn,,on or a,capanu,s PO, prsMnllon .,udlrr 8" 

chbldrcn 81 s necessary lodcvclop mrlhcdr lor bonc dcnsilomc~rywlhoul iad#rl#on. UlLraaontiveloctly (rpccdol 
sound = SOS) has brcn propcd as an allernallve mcrhcd lor e ~ l u a l l n g  rkclrlal status Urmg a new vllrnronlr 
y r c m  (Ortroaon K4. MrO, l'.ll.G), uc 1nvcrt8glcd icpduc#b#l~~y and agc.dcpcndmv ul SOS st rcvcni 
pcnphsnal bonca. 
Rcrullr. 1. 1nlra.Obscrvcr rcpmduclbcl~ly (day lo day) eaicsncur CV=OM. pamlla CV-1 18 and thumb 
CV-0.43 ("-25) Inlcr-Obrcrvcr rcprmuclb>llly calcancvr Cv- I I ,  palclla CV-248 and thumb CV-062 
( 0  - 16). 
Agc.Dcpndcnq(n-201 hcallhy pmbondr, agc 1-30 ycan) ofSOS lndlcalcd as rsnge 

hg. S0s-c.le.nnun S O S - P ~ ~ ~ I ~ .  SOS-numb  

0a . r . )  tmissc) ( m l e e c !  tml.oc! 
1-6 1615-1832 1561-1827 1587-1707 
6-11 1154-2011 1701-1980 1592-1707 

11-17 1805-2132 1928-2113 1614-1758 
21-10 1952-2156 1916-2297 1605-1718 
I ~ c  r~produ~#b#llry or SOS mcasurcmcn~s crprc~slly tl>rough rhc ~ h u n l b  IS comparrblc wth thorc of rddlnuon 
mcthodr.7hc SOS age-dcpendcnq rurvcl 01 our study arc s#ni#lur  lo lhoss 01 bone nuncral denrlly and ccmlcnl 

!n lumbar rpinc and lcnloial ncck meaiurcd by dual X-ray absorpl#onlc,ry (UXA) UXA rnd our SOS data 

ShOwcd a dranlrl,' rcdYcllon I" '"boric nlrS~'gr"vltll during llic llnl ycan d f f c r  pubcily. 
I'arlhcr rlvd>ea III vcll dchncd Ibonc d!rcnhc\ h.jvs lo ilcrno81hlrulc ul~rthcr SO5 vtlow lu d i l l c i c # i ~ # t ~ ! c  Iro!uccn 
nvrniul and pstholog8asl cund#l#on. and uhcthcr # h , s  n l c ~ l i d  flacml~l,~lcr prcvsn~ton , l u d ~ o  101 oa~ctrporo~~~ lo 

opl##?li,i peak bcmc nun ~lur~#!g~l~>lilllo*l 
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INCREASED BONE MINCRAI, DENSI'I'Y IN CONSENITAL ALIIIENI\L. 
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URINARY GALACTOSYLHYDROXYLYSINE - A MAKKEK OF HEIGHT VELOCITY 

HYPERPLASIA (CAH) . Phyllis W. Speiser, Maria I. New, Joseph 
M. Gertner. Dept. of Pediatrics, The New York Hospital- W F  ('). Remcr T (#), Schnabcl D ($), Michak D (') and Schoenau E (') 
Cornell UrlivcrsiLy Mcdlcdl C f i l L e ~ ,  NEW Y o ~ k ,  NY 10021 USA. (') University Chiidrens' Hospital, Cologne, Gcrmany 

TO examine the influence of sex steroids on bone (#) Research Institute lor Child Nutrition, Dortmund, Gcrmany 
accretion, we studied bone mineral density (BMDI by dual ($) Childrcns' Hospital, Frec University 01 Bcrlin, Bcrlin, Gcrrn;tny 
enerqv x - ~ a v  absoruLlometrv (DEXA) of the lumbar spine. L2-  -. 
L4, in 6 patients' with ~ ~ 1 - 2 1 - h ~ d r o x ~ l a s e  deficiency who 
had been exposed to age-discordant levels of adrenal 
hormones. 3/6 patients had been treated since infancy with 
low doses of glucocorticoids. Children (mean age 7.8 + 4 y) 
had advanced height age and bone ages ( 9 . 0  2 3.4y and 1 0 . 3  
+ 3.0y, respectively). Irrespcctlve of treatment status, 
BMD (~2-~4;g/cm') was increased in CAH compared with mean 
BMD for age-matched population norms (J Bone & Min Res 
6:507,1991; patienLs 0.83 + 0.25 vs. controls 0.63 i 0 . 3 4 ;  
p = 0.01). Adjustment for bone age again showed increased 
BMD in patients (0.76 + 0.19 vs. 0.62 i 0.18; p = 0.02). 
Since DEXA measurements are dependent on body size, we 
corrected for height age, again finding increased BMD in 
patients (0.76 + 0.19 vs. 0.56 i 0.15; p = 0.007). 

CONCLUSIONS: 1. Treated and untreated children with 
CAH show an increase in BMD. 2. This early increase in BMD 
may protect agalnst later osteoporosis and may represent 
the converse of the observatlon that pubertally delayed 
subjects have reduced BMD, even as adults. 

In practical pediatric endacrinolo~ assessment of currcnt height vclocily (HV) plays an 
important role lor diagnosis and trcatmenr 01 growth disordcrs. However, lo date, there is 
no quick and simplc mcthod to dctcrmine HV. Urinary excretion 01 (ialaclosyl- 
hydroxylysinc (GHLy), a marker ufoslcoclast actiwly, h.1~ bccn shown lo closely rcflcct the 
activity of bonc metabolism in adults. In this study we tested the hyporhesis that GHLy can 
also be uscd lo cvaluate skeletal growth in childrcn. 
GH1.y was measured in Wh-urincs 01 74 hcdlthy chlldrcn, 21 girls with Turner's syndrome 
ITU) and 15 children with erowih hormonc deficiencv (GHD). HV was calculated from . , ,~ . 
two measurements of body height 6 to 12 months apart. Whcn related to body weight, thc 
?Ah excretion of GHLy showed a highly siguilicant correlalion to HV in normal childrcn 
(r-0.75, pc0.001) and GHD (r=;.6q, p=0.004) but no1 in TU (p>0.05). Data for 
weight-adjusted daily excretion 01 GHLy wcre lranslormcd Lo standard deviation scorci 
(SDS) to allow for comparison in dillerent agc groups. Thc mean SDS 01 both GHD and 
TU wcre signilicanlly below zcra ( -1 31 and -1.83 rcrpeaively; p<O.OS). Nonc of thc 
valuea in these two disordcrs was above the mean for healthy childrcn of the same age. 
Thus, GHLy might be a useful indicator of HV for the evaluation of growth disorders. 
Furlhcr studies arc needed lo lest if GHLy cxcrcuon can be uscd to prcdtct thc changes of 

Ss 1 HV during growth-promoting therapies. 
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