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17 Catch-up growth a f t e r  changing from 3 t imes  weekly i m .  
t o  d a i l y  s.c. i n j e c t i o n  o f  human growth hormone (HGH) 
monitored by knemometry i n  HGH d e f i c i e n t  ch i l d r en .  

I t  i s  now poss ib l e  t o  s tudy short-term growth by knemometry, a  
non-invasive technique measuring t h e  exact  d i s t ance  between hee l  
and knee i n  s i t t i n g  ch i ld r en .  During t h e  measurement t he  lower l e g  
length  (LLL) is  determinedby repeatedly  moving the  c h i l d ' s  knee 
under t h e  measuring board. Each s i n g l e  measurement c o n s i s t s  of s i x  
independent e s t i m a t i o n s , t h e  SD of which i s  <O.lmm. I n  14 HGH de- 
f i c i e n t  p a t i e n t s  we saw a  s i g n i f i c a n t  ( P < 0 . 0 1 )  e longat ion of LLL 
2 4 h r s  a f t e r  s i n g l e  i n j e c t i o n s  of 41U HGHi.m. This  i nc rea se ,  a l -  
though l a s t i n g  f o r  about 24h r s  only ,  was 0.47fO.lO(SE) mm and ex- 
ceeded t h e  mean d a i l y  LLL growth of 6  hea l t hy  ch i ld r en  ( 0 . 0 7 f 0 . 1 0  
mm) by the  f a c t o r  7. S ince  d a i l y  S .C .  i n j e c t i o n s  of HGH a r e  more 
physiological  than a l t e r n a t i n g  i . m .  doses ,  we compared LLL growth 
r a t e s  a f t e r  t r a n s f e r  from 3  t imes  weekly i . m .  t o  d a i l y  S .C .  admi- 
n i s t r a t i o n  of  HGH (same weekly dose) i n  7  HGH d e f i c i e n t  p a t i e n t s ,  
age 5 -  2Oyrs.  A l l  had been t r e a t e d  wi th  HGH f o r  6  months t o  7 y r s  
before  t he  s tudy.  While LLL growth r a t e s  ranged from -0.015mm/day 
(no growth) t o  0.07mm/d dur ing i . m .  t rea tment ,  they were s ign i -  
f i c a n t l y  h igher  (0.047 t o  0.084mm/d) i n  a l l  p a t i e n t s  30 -  127 days 
a f t e r  changing t o  d a i l y  S .C.  t rea tment .  I n  conclusion, d a i l y  s . c .  
app l i ca t i on  of HGH induces catch-up growth a f t e r  t r a n s f e r  from 
a l t e r n a t i n g  i . m .  admin i s t r a t i on  and thus  seems t o  be t he  prefe-  
r a b l e  regimen. 
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Glucose product ion i n  h y p o p i t u i t a r y  c h i l d r e n .  

~ y p o p i t u i t a r i s m  i n  infancy i s  a s s o c i a t e d  wi th  hypo- 
glycemia,  which has  been a t t r i b u t e d  t o  enhanced u t i l i -  
z a t i o n  of  g lucose  because of  decreased a v a i l a b i l i t y  of  
FFA and ke tones .  To t e s t  t h i s  hypo thes i s ,  we measured 
glucose  k i n e t i c s  i n  seven h y p o p i t u i t a r y  i n f a n t s ,  u s i n g  
a 2-hour cont inuous  t r a c i n g  i n f u s i o n  of  D- [6, 6-H$ ] 
glucose  a f t e r  6-12 hour f a s t i n g .  During t h e  s tudy blood 
glucose  decreased from 76 2 1 3  (SD) t o  58 ? 1 3  mg/dl, 
t h e  consequence of a g lucose  product ion (2.8 ? 1.2 mg/ 
kgql/mn-1) decreased t o  62% of normal. Plasma l a c t a t e  
(927 f 771 pM) and a l a n i n e  (317 f 298 pM) were normal. 
FFA (760 f 210 pM) and 3-hydroxybutyrate (369 2 311 pM) 
were lower than  i n  f a s t i n g  c o n t r o l s .  

Conclusions: (1) I n  infancy,  p i t u i t a r y  hormones a r e  
necessary  t o  mainta in  an  adequate g lucose  product ion 
d u r i n g  f a s t i n g .  (2) The dec rease  of g lucose  product ion 
i n  h y p o p i t u i t a r y  i n f a n t s  is  unre l a t ed  t o  reduced gluco- 
neogenic s u b s t r a t e s .  (3) Despi te  decreased l i p i d  sub- 
s t r a t e s ,  f a s t e d  h y p o p i t u i t a r y  i n f a n t s  have a low l e v e l  
of  g lucose  u t i l i z a t i o n .  

M .  B . RANKE, R .  ROSSKAMP+, A.ATTANASIO+, W. ROSEN- 
DAHJY, J.R.BIERICH, D.GUPTA 20 Unive r s i ty  C h i l d r e n ' s  Hospital,Tiibingen,FRG 

Estrogens  promote growth: Experimental and c l i n i c a l  
evidence. 

Although inc reas ing  e s t r a d i o l  l e v e l s  accompany t h e  
p u b e r t a l  growth s p u r t  i n  g i r l s  our  unders tanding of 
t h e  e f f e c t s  of e s t rogens  on growth has  been dominated 
by t h e  exper ience  with h igh doses  i n  t a l l  g i r l s .  - In  
male Wistar r a t s  c a s t r a t e d  on age day 27 and t r e a t e d  
wi th  e t h i n y l e s t r a d i o l  (EE) (250-25-2.5-1-0.25 pg/kg 
BW d s.c.)  u n t i l  age day 45 t h e  t h r e e  h i g h e s t  doses  
showed t o  be i n h i b i t i n g  body growth, GH, SM and gonado 
t r o p i n s .  The lowest  dose however enhanced body growth. 
The e f f e c t s  on bone ma tu r i ty  were i n v e r s e l y  r e l a t e d  
t o  dose.  In  g i r l s  w i th  m u l t i p l e  p i t u i t a r y  hormone de- 
f i c i e n c i e s  (MPHD) t r e a t e d  wi th  low doses  of  EE (5ug/d 
p .0 . )  corresponding obse rva t ions  were made. I n  5 pa- 
t i e n t s  (~A:x=18.0  y r s . ;  BA:x=12.3 y r s )  t r e a t e d  f o r  
6-12 mo. wi th  EE(-and constance  of o t h e r  medication-) 
h e i g h t  v e l o c i t y  inc reased  from ;=3.4 t o  4.5 cm/yr. 
wi thout  unduely advancing BA, b u t  inducing s i g n s  of 
puber ty .  Pre l iminary  obse rva t ions  suggest  p o s i t i v e  
e f f e c t s  on growth wi th  EE doses  suboptimal i n  r e s p e c t  
t o  t h e  induc t ion  of t h e  female sex c h a r a c t e r i s t i c s .  
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hormone i n c r e a s e  a f t e r  TRH i n j e c t i o n  i n  cons- 

t i t u t i o n a l l y  t a l l  ado lescen t s .  
12 ado lescen t s  r e f e r r e d  f o r  excess ive  h e i g h t  p red ic -  

t i o n  were s t u d i e d .  Somatosta t in  l i k e  immunoreactivity 
(SLI) and plasma GH l e v e l s  were measured d u r i n g  s a l i n e  
i n f u s i o n  and a f t e r  TRH i n j e c t i o n .  SLI was measured a f -  
t e r  e x t r a c t i o n  by RIA wi th  ant ibody a g a i n s t  14  c y c l i c  
somatos t a t in .  I n  6 s u b j e c t s ,  TRH induced a s h a r p  i n -  
c r e a s e  of GH from 2.3 f 0.6 ng/ml t o  23 * 3.6 ng/ml; 
SLI dropped by 60% averaging 12 -1 f 5.8 pg/ml b e f o r e  
and 4.8 f 4.1 pg/ml du r ing  t h e  20 t o  60 min a f t e r  TRH 
i n j e c t i o n .  I n  6 o t h e r  p a t i e n t s  TRH induced no s i g n i f i -  
c a n t  changes of  plasma GH (3.1 f 1.1 ng/ml) no r  SLI 
(11.3 + 4.1 pg/ml) . During t h e  s a l i n e  i n f u s i o n  mean l e -  
v e l s  of SLI were t h e  same i n  t h e  2 groups of s u b j e c t s  
(12 ? 4.8 pg/ml) . 5 GH responders  s u b j e c t s  undergone 

bromocr ipt ine  t r ea tmen t  ( 5  mg/day) . Afte r  3 months of  
t h i s  t r ea tmen t  t h e  pa radox ica l  r i s e  of  GH and t h e  d rop  
i n  SLI l e v e l s  a f t e r  TRH i n j e c t i o n  were suppressed.  It  
i s  t h u s  hypothes ized t h a t  t h e  GH r e l e a s e  a f t e r  TRH i n  
t a l l  ado lescen t s  is  due t o  a dec rease  i n h i b i t ~ r ~ e f f e c t  
of  somatos t a t in  a t  t h e  p i t u i t a r y  l e v e l .  
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An improved radioreceptor  assay f o r  human growth hormone u s i n g  an Hosp i t a l ,  New Orleans, Louisianna. 
HPLC-purif i ed  1251-hGH. Treatment o f  male and female precocious puberty (PP) by monthly 

Human growth hormone (hGH) was l a b e l l e d  w i th  I z5 Iod ine  t o  a  i n j e c t i o n s  o f  a cont inuous re lease preparat ion o f  D-Trp-6-LH-RH. 
s p e c i f i c  a c t i v i t y  of 50-80 uCi/ug by a  s t o i ch iome t r i c  modif ica t ion Successful t reatment o f  PP by d a i l y  subcutaneous (SC) adminis- 
of the  chloramine-T method. After  l a b e l l i n g ,  t h e  c rude  r e a c t i o n  t r a t i o n  of t he  LH-RH agonis t  D-Trp-6-LH-RH (Trp6) was repor ted 
m i x t u r e  c o n t a i n i n g  Iz51-hG~,  u n r e a c t e d  i o d i d e ,  chloramine-T,  (Kau l i  e t  a l . ,  ESPE 1983). A f t e r  demonstrat ion o f  i t s  e f f i c i e n c y  
s a l t s ,  e t c .  was pu r i f i ed  by reverse-phase high performance l i qu id  and i nnocu i t y  i n  dogs, a long a c t i n g  preparat ion designed f o r  
chromatography (HPLC) us ing a  Synchropak RP-P column ( u t e c h ,  USA) r e l eas ing  cont inuous ly  100 pg Trp6 pe r  24 h, was g iven intramus- 
and a  l i n e a r  g r a d i e n t .  B i o l o g i c a l  a c t i v i t y  of  t h e  p u r i f i e d  c u l a r l y  t o  3 boys and 3 g i r l s  w i t h  PP, aged 3 t o  8 years. 3.mg 
mate r i a l  was measured by binding t o  IM-9 lymphocyte hGH receptors .  Trp6 were i n j e c t e d  every 28 days, cyproterone aceta te  be ing 
The r e s u l t s  were compared with those obtained a f t e r  p u r i f i c a t i o n  associated du r i ng  t he  f i r s t  week. I n  boys tes tos terone l e v e l s  
by g e l  f i l t r a t i o n  using a  sephadex G-100 column. HPLC gave a  much (ng/ml) decreased from 2.2-5 t o  0.1-0.2 w i t h i n  2 months. Tes t i s  
b e t t e r  s e p a r a t i o n  t h a n  sephadex chromatography.  The improved volume was unaf fec ted i n  1, decreased s l i g h t y  i n  2. I n  g i r l s  
r e so lu t i on  was t he  r e s u l t  of an increase  both i n  s e l e c t i v i t y  and e s t r a d i o l  l e v e l s  (pg/ml) decreased from 40-100 t o  0-40 w i t h i n  2 
e f f i c i ency .  The ana lys i s  time was c o n s i d e r a b l y  reduced by HPLC months and i n  a menstruat ing g i r l  g e n i t a l  b leed ing desappeared 
(30 min vs 5  h). The recovery was comparable i n  both methods (95  a f t e r  1 month. Breast  enlargement was reduced i n  a l l .  I n  a l l  
Z ) .  Spec i f i c  binding of 1-~GH t o  lymphocyte membrane receptors  ch i l d ren ,  t he  gonadotropin responses t o  LH-RH were suppressed 
was higher by 20 % with  the  prepara t ion pu r i f i ed  by HPLC than with and the  i n h i b i t i o n  o f  gonadal sec re t i on  pe rs i s ted  a f t e r  6 months 
t he  sephadex mater ia l .  The maximum b indab i l i t y  of the hormope by o f  treatment.  The data demonstrate t he  a b i l i t y  o f  long a c t i n g  
an excess of lymphocyte receptors  was 86 X f o r  t h e  HPLC-purified Trp6 t o  suppress gonadal sec re t i on  by a monthly i n j e c t i o n  i n  
1251-~GH and 7 1  X f o r  the sephadex-purified I z 5 1 - h ~ ~ .  Both prepa-  c h i l d r e n  w i t h  PP. 
r a t i o n s  behaved s imi l a r ly  i n  k i n e t i c  experiments. It i s  concluded 
t h a t  HPLC i s  a  f a s t ,  conven ien t  and r e p r o d u c i b l e  method f o r  
pur i fy ing 125 I-hGH f o r  receptor  s t ud i e s .  
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