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GH s l e e p  s e c r e t i o n  (SS) and GH response t o  pharmaco log ic  
s t i m u l i  (PS) were conipared i n  215 s h o r t  c h i l d r e n  ( - 3 . 2  + 0 . 9  SO), 
aged f rom 2 t o  18 y e a r s  (147 boys, 68 g i r l s ) ,  1 2 3  a t  p u b e r t a l  
s tage P1 and 92 P2. Sonlatomedin C (SmC), DHA s u l f a t e  (DHAS), 
t e s t o s t e r o n e  ( T )  o r  e s t r a d i o l  (E2)  were measured. SS and PS were 
s l i g h t l y  c o r r e l a t e d  a t  b o t h  s tages  P1 ( r  = 0.4 ; p c 0 . 0 1 )  and 
P2 ( r  = 0.31 ; p  < 0 . 0 1 ) ,  SS be ing  h i g h e r  a t  P2 than a t  P I .  SS i s  
r e l a t e d  t o  g rowth  v e l o c i t y  a t  P1. A t  P2, SS i s  p o s i t i v e l y  
c o r r e l a t e d  t o  T  i n  boys and n e g a t i v e l y  t o  E2 i n  g i r l s .  SmC i s  
c o r r e l a t e d  t o  SS and PS a t  P 1  and P2, and i s  h i g h e r  a t  P2. It i s  
n o t  s i g n i f i c a n t l y  c o r r e l a t e d  t o  sex s t e r o i d s .  SS and PS are  
d i s c r e p a n t  i n  67 cases : e i t h e r  normal SS and low PS i n  37 o r  t h e  
c o n t r a r y  i n  30 ,  and moreover SmC l e v e l  d i d  n o t  r i s e  a t  P2 i n  
these p a t i e n t s .  Some o f  t h e  p a t i e n t s  w i t l i  such d i s c r e p a n c i e s  
enhanced t h e i r  g rowth  v e l o c i t y  under hGH t r e a t m e n t .  I t  i s  
conc luded : 11 E a r l y  p u b e r t a l  i n c r e a s e  o f  SS preceeds t h a t  of 
PS. I t  i s  c o n t r o l l e d  by sex s t e r o i d s .  2 1  SmC i s  r e l a t e d  t o  SS 
and p u b e r t y ,  b u t  t h e r e  may be o t h e r  r e g u l a t i o i l  f a c t o r s  than sex 
s t e r o i d s .  3 1  S S I P S  d ~ s c r e p a n c y  was observed i n  30 X o f  cases i n  
t h i s  s tudy .  4/  I n  these cases, SmC does n o t  r i s e  a t  P2 and hGH 
t r e a t m e n t  may improve t h e  growth  v e l o c i t y .  
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lle h a v e  i n v e s t i g a t e d  1 6  (3F,131.1) p r e p u b e r t a l  c h i l d r c n ,  mean 
a g e  8 . 6 5  y e a r s  ( r a n g e ,  4 . 7 6  - 1 0 . 9 5 )  who had a  mean h e i g h t  SDS o f  
- 2 . 9 0  ( r a n g c ,  - 4 . 6 1  Lo - 1 . 8 3 ) .  Mean h e i g h t  v c l o c i L y  SDS was -1.19 
( r a n g e ,  - 2 . 1 3  L o - 0 . 4 1 ) .  Nonc had c v i d c n c c  o f  p s y c h o s o c i a l  
d i s t u r b a n c e .  P a t i e n t s  were  s c l c c t e d  b e c a u s e  t h e y  had n o r m a l  
responses ( p e a k  GI1 > 20 m u l l )  Lo p h a r m a c o l o g i c a l  s t i m u l i o f e i t h c r  
g l u c a g o n ,  c l o i i i d i n e  o r  i n s u l i n  i n d u c e d  h y p o g 1 y c a c m i a ; m c a n  penkGH 
a L t a i n c d  t o  p l ~ n r m a c o l o g i c a l  s t i m u l i  was 2 7 , 5 m U / l ( r a n g c ,  2 0 . 1 -  40) .  

A l l  p a t i c n t s  liod a n  o v e r n i g h t  se rum GH p r o i i l c ,  wiLh b l o o d  
drawn from a n  i n d w e l l i n g  i n t r a v e n o u s  c a n n u l a  a t 1 5 m i n u t e  
i n t e r v a l s  b e t w c e n  1800  - 0800 h r s .  GR s e c r e t o r y  dynamics  were  
a n a l y s c d  u s i n g  PULSAR c o m p u t e r  programme. A l l  c l i i l d r e n  ( e x c e p t  
o n e )  p r o d u c e d  n d e q u a t c  s p o n l n n c o u s  n o c t u r n a l  p u l s n t i l e  GH 
s ~ ~ c r c t i o n .  Nonc o r  t h e  c h i l d r c n  had l a s t  frequency 
" n e u r o s c c r c t o r y  d y s l u n c t l o n " .  1 5  (3F,12b1) were  t r c a t e d  w i t h  
b i o - s y n t h e t i c  n ~ e t h i o n y l  Iiuman GH i n  a  r c g i m c n  o f  2 u n i t s  
subcutaneously d a i l y .  A l l  h a v e  b c c n  t r c a t e d  f o r  p e r i o d s  i n  
e x c e s s  o f  6 m o n t h s ,  and  h a v e  r e s p o n d e d  by a n  i n c r e a s e d  h c i g h t  
v e l o c i t y  SDS, mean + 3 . 3 1  ( r a n g e , - 0 . 2 1  t o  + 6 . 2 7 ) .  

T h i s  s t u d y  p o i n t s  Lo t h e  d i f f i c u l t y  o f  i n t e r p r e t i n g  
p t i a rmaco log ic  and  phys io1og i . c  t e s t i n g  o f  GH s e c r e t i o n  and  
r c - e m p l i a s i s c s  t h e  i m p o r t a n c e  o f  a ~ i t h r o p o m e t r i c  d a t a  i n  d i s l i n g -  
u i s h i n g  t h o s e  c h i l d r e n  1iho i~ i l l  r e s p o n d  t o  Gll t h e r a p y .  

Glc pcrforrncd n c o m p a r a t i v e  s t u d y  o i  2Iihr lrcll s c c r c t l o n  v s .  s t i -  
n l u l a t l o n  t e s t s  In 48  p t s .  (29M, 1'11~) wit11 g rowth  disorders, ( 1 1 -  
v i d c d  i n t o  5 g ro i lps :  CII I - o r g a n i c  CNS disorder, no lr(:ll; Cl? 2 - 
p a r t i , i l  CII dcf . , loid Ir(:ll; (;I< '1 - sho l - t  s t a t u r e ,  norlnnl hGH; (;R 4 
~ d ~ o p , i t l i i c  I l ~ g I i  Ih(,II; (:I< 5 - I..iro~r Lypc du. i r l  ism,  v c r y  h i g h  li(:ll. , 

A  g c  ' i \ - I C  M,jx. I ' u I  sc No. I ' u l scs  hGII RI s e  
(:I< n y r s  n~;lml nglrnl > 5  ng111il 1'rovuc.iL. 

mfSl) m i S l )  r n n g c  .Tes t s  

1 14 10-21 0 .0810 .2  14 p t .  - 
2 1 4  7-20 1 .96L0 .5  7 .812 .6  1  3 p t . i  11: 
J 15 5-19 4. '1010.8 2 4 . 7 ~ 7 . 2  2  - h 1 5  p i .  i 

4  3 10-11 13.6:)L4.0 h7L22 5 - 7  3 p t .  ii 
5  2 19 ,21  '11.9; 4 i . h  1 6 4 ;  280 9 ,  7  2 p ~ . ,  I i 

(QA-1C i s  t l ~ c  ;rvcr.igc o l  48 s a ~ ~ ~ p l c s  drawn c v c r y  iO 'win. 1~ iL l1  .I 

(:orl~,cd c o n t i n u o u s  r ~ ~ ~ l ~ d r ~ i w ~ r l  pump.) liy ,111 1pnr.irnctcrs t h e  #roLips 
d l 1  l ~ r  s i g n i f  i r . l nL ly .  I l h f  I c r v n i c b  )!I  I x ~ I s v  ,1111pl iLuclc bc twc i i i  
g ro t ips  1  & 2  . i r e  more d i s t i ~ i g i t i  sh . ib lc .  V ; ~ r i o u s  ~ ) . ~ ~ ~ c r n s  0 1  rhyt11- 
r m i c i ~ y  wcrc obsc rvc t l  by c o s i n o r  .ind ~powcr s l>ccLi- .~ , i l l . i l y s i s .  'TI ic .  

[ j r c s c n t  s t u d y  i i i t I i ~ . i L c s  Llr;iL Llic n ~ i , i l y s i s  o l  Llic Ii(:II 2 4 h r  s c c r c -  
Lory I , . i t t c rn  1s . I  illorc s c n s l  1 1  vc  d l  s ' r ixn~n. lLor ol Lhv (:ll-Rll-li(:Il 
t i x i s  Lli.rn provoc.1t  l v c  L c s t s .  
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A n a l ~ o l l c  s L c r o i d s  a r c  11sc1l Lo a c c r l c ~ r ; ~ L c  t h e  
growil l  US ~ i o r o n l  boys  i i i  l I1 col is l  i Llrt lori,i l d e l a y  o i  

g r o v t l i  and p u I ~ e r L y .  il'c h a v e  t r c a L e d  1 7  I icalLhy boys  aged  9 .8  L O  

1 5 . 9  y e a r s  (iiie;~rr 1'3.3 y e a r s )  who wcrc  s t i o r t  ( h e i g h t  SDS -1  .h t o  
- 4 . 7 ,  mean - 2 . 9 )  arril had bone a g e s  '2 y e a r s  below c l i r o n o l o g i c ; i l  
a g e s  \+i L I I  1014-dose t c s l o s t e r o n c  e n a n t l ~ a t e ,  0 .8-1 . 2  mg/kg i . n i .  

monLlrly, f o r  0 . 9  t o  2 . 8  y e a r s .  T h l s  i r rcrcasccl  t l i e ~ r  IreighL 
v c l o c i L y  by 3 .9  2 1 . 2  cln/ycar  (nleantSI1). I l u r i n g  t h e  t h r r a p y  t h e i r  
boric a g e  advancc.d 1 . 5  y c a r s / y c i i r  (mean) and Lhc Illcan ~ I I , S I , ~ C  oT 
KWI '  IicigliL p r e d i c L i o n  was t 1 . 1  em, IniL Llic i n d i v i d u a l  v a r i a l . i o n  
was v i d e .  T h o s c  0 i,'lrosc f i n a l  h e i g h t  i s  lkr~oiin by nov h a v e  Z I I  1  
cnclccl up wit l i i n  3 cni o f  Llrcir  i n i L  iril Khi ' l '  p r e ~ l i c t i u n .  'The s i g l r s  
o f  puberLy advanced  s l o i i l y :  oT L l ~ o s c  1 0  w i t h  n o  s i g r i s  o f  p u b c r t y  
i n i t i t 1 1  l y . 5  rcni;iinccl s o  ; i f  Lcr  morillis,anrl I 2 1 1  t r . r  I y e a r .  ' I ' l i ~  

a c c e l c r i i t i o n  o r  g r o v t l ~  and p ~ i b c r L y  iriducctl by t e s t o s t c r o r l e  was 
riot s t a t j s t i c i i l  l y  : ; igr i i f  i c a n t l y  d i l  f c r c n t  f rom L l i . 1 ~  s e e n  i n  a 
g r o u p  o f  1 3  s i m i l a r  boys  LrcaLcd Iby u s  e o r l ~ e r  W L L I I  I luoxynir-  
s L c r o n c  0 .1  sig/kg dti i 1 y  ( A c ~ a  I'ciliaLr Scancl 1982 ;71  : 0 2 9 ) .  
' l 'esLosLeronc cnanLliaLe h a s  Llic a d v a r i t a g e  o v e r  f l u o x y m e s t c r o n c  
LhaL i L  i s  more p l ~ y s i o l o g i c a l  , and  r iccds Lo be L;iken o r ~ l y  monLhly 
s o  t h a t  Lllc boy due-s n o t  $:cL a il,iiLy r r n i ~ n c l e r  ol  l l i e  i n a d c q ~ ~ , i c y  
o l  h i s  g r o u i l i  ar~rl  p u b e r t a  1  t lcvcl  opment . 
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(AH) I N  BOYS WITH CONSTITUTIONAL DELAY (CD). 

At the present t l m ,  investigations of physiolog~cal grvnith Ilonrone (1.21) stxre- 
t i m  a r e  p re fe rxd  t3 r~harmacological t e s t s .  We c a r p ~ r e d  huo of tlie former meth&, 
study of 24iiour Cdl secretion and exercise testmrg, In order to clar lfy the l r  rcs- 
pective usefulness. We studred 42 children (30 boys and 12 g i r l s )  wlth @1 re- 
h-dat ion (man .- - 3.0'7 ! 0.9 SD) d ~ o s e  mean age was 1% y r  om7 ! 4 yr h. 
Ili~rLy-U?rce were ; ~ t  l > h r t > i i  s-,c 1'1 ;uxi nlne I%. Exurulsc -%Ling was <:arnctl 
1x11. i ~ : i ~ :  . " I  eryymwl.r'i<: L~iilyclc : r ~ l  w c  !;<x(i$~l ti, ol,lniri ~ , K I X ~ I ~ I ~ U I I  ~ ( l b r t  ( ~ ~ ~ i i - ~ r l n u l ~  

W!, re:;plr,ilury [l~iot.lenL, i1e:u.L r;il<!). : % u ; q l l l l y :  wcr; < l<xn .  <iiu.lr~: llrc XI ~ I ~ I I I  I C Y -  
Uie test. Study of' %&lour (a{ sec re t in?  W;LS carr led ouL wlth sanipllng every XI  rr l i rr  

;uid l11c intcppatnl coriccnlmlrm ( IC) , r i ~ u ~ d x r  oi' jxl;il(s iurl r~rrxlr~~lrt~ ~pcal< wclr cc~i- 
culaled. ' h o  g r o w s  wcrc ilikdysed : 

- Gmy, I ( n  31) chrl<li-t.ri wlio Ii;aI rv:si~cd !il;xlollun cfibrl-. Amng Uir,c;c 
~ l i i l d r e n  : 24 tiarl rlonlul (a I sn-rctlun ( I(: > 3  py'liil m d  l~wxlliiw~~ peak >10 id f i l l ) ,  
10 had a  m m l  respotlse to exercise t c s t lng  (peak > 10 n:/ml) and 9 response < 
10 ng/ml; 6  had low 24iiour (ai SLY:I-LLLO~ ;md all Uiese C liad ii secretory p ~ a k  < 
10 ng/ml i n  response to exercise. 

- C m p  I1 (n  = 11) c l ~ i l d r r n  who had react~ml s u h w ~ n a n  e f fo r t .  None of thcsc 
chlldren had a  C a l  s fcretory peak)lO d m 1  In resporLse to exercise, whereas 
2 4 4 1 ~  GH sccrctlon was n o d  in  8/11. 

In  c o n c l u s ~ m ,  these results shu.4 that exerclse testmg c m o t  be cons lde rd  
a re l i ab le  meti-id of lnvestlgatlon of Cdl secretion. I f  efi'ort 1s submaxinwm, the 
percentage of f a l sc  negatives is ICO % and h e n  e f f o r t  is maxinm there are 36 76 
false  negatives. 

Growth d a t a  and AH f rom 22 u n t r e a t e d  p a t i e n t s  w i t h  CD (group 
1 )  were compared r e t r o s p e c t i v e l y  w i t h  t h o s e  o f  19 p a t i e n t s ,  who 
had r e c e i v e d  l o n g - a c t i n g  T - e s t e r s  (100 t o  250 mg p e r  month, mean 
t o t a l  dosage 1029 mglm2) d u r i n g  2 months  t o  3.25 y r s  (mean dura-  
I o n  8.5 months, g roup 2 ) .  Age (g roup 1  15.4+/-1.2 y r s ,  group 2  
16.2+/-1.4 y r s ) ,  BA (group 1  12.6+/-1.3 y r s ,  g roup 2  13.1t1-1.2 
y r s )  a t  f i r s t  exan i ina t ion  ( g r o u p  1 )  o r  s t a r t  o f  t r e a t m e n t  (g roup 
2 ) ,  and AH (172.8 t l -7 .5  cm group 1, 176.8+/-8.0 cm group 2 )  were 
n o t  s i g n i f i c a n t l y  d i f f e r e n t  and corresponded t o  t a r g e t  h e i g h t  
(172.6+/-5.9 cm g r o u p  1,176.8+/-4.7 cm group 2 ) .  I n  g roup 2 , t h e r e  
was no n e g a t i v e  c o r r e l a t i o n  between t o t a l  T dose and AH, and t h e  
l a t t e r  corresponded t o  p r e d i c t e d  h e i g h t  ( 1 7 5 . 7 t l - 6 . 4  cm Bay ley  & 
Pinneau, 178.8 t I -8 .1  cm Roche e t  a l . ,  173.9 t l -6 .4  cm lanner  e t  
a1 . )  i n  t h e  same way, as i n  t h e  u n t r e a t e d  p a t i e n t s  (175.1+/-8.1, 
171.6+/-5.9,and 170.8+/-5.7 cm r e s p e c t i v e l y )  . l t i s  conc luded t h a t  
temporary  t r e a t m e n t  w i t h  l o n g - a c t i n g  T - e s t e r s  (100 t o  250 mg p e r  
month d u r i n g  6  months,  s t a r t i n g  a t  a  BA above 12.5 y e a r s ) ,  which 
has p o s i t i v e  p s y c h o s o c i a l  and p h y s i c a l  e f f e c t s ,  does n o t  have any 
n e g a t i v e  somat ic consequences and does n o t  reduce AH i n  boys w i t h  
CD.This s ~ m p l e  and economical  t r e a t m e n t  w i l l  t h u s  n o t  be o b s o l e t e  
w i t h  recombinant hGH a v a i l a b l e  i n  l a r g e  q u a n t i t i e i . 1 t  has t h e  ad- 
vantage o f  s t i m u l a t i n g  n o t  o n l y  g r o w t h  v e l o c ~ t y , b u t  a l s o  p h y s i c a l  
s t r e n g t h  and development o f  t h e  secondary sex c h a r a c t e r i s t i c s .  


