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EVIDENCE THAT POTASSIUM DEFICIENCY INDUCES GROWTH 
RETARDATION THROUGH REDUCED SOMATOMEDIN C PRODUC- 
TION. 

Growth r e t a r d a t i o n  and impaired p r o t e i n  s y n t h e s i s  a r e  major  
c h a r a c t e r i s t i c s  i n  potassium (K) d e p l e t i o n  i n  an imal s  and man. 
A f t e r  K-replet ion serum and muscle c o n t e n t s  o f  K a r e  normalized 
w i t h i n  few hours ,  wh i l e  p r o t e i n  s y n t h e s i s  o n l y  r each  c o n t r o l  
l e v e l s  w i t h i n  days.  I n  t h e  p r e s e n t  s t u d y  we measured somatomedin 
C l e v e l s  d u r i n g  K d e p l e t i o n  ( f o d d e r  c o n t a i n i n g  1 mmol/kg) and 
r e p l e t i o n  i n  young r a t s  ( 4  weeks o ld ) .  Weight g a i n  d u r i n g  K- 
d e p l e t i o n  f o r  2 weeks was 3.5 t 2.3 g (SD) and i n  c o n t r o l s  8 3  t 
5 g (P < 10-8). Weight g a i f i f t e r  K-replet ion f o r  24 and 72 
hours  was 9 + 2 g and 1 9  + 9 g r e s p e c t i v e l y  ( p  < 10-3 and P < 
10-2). Serum somatomedin C i n  K-depleted r a t s  was 8 3  + 50 ug/ l  
(SD) ve r sus  1035 + 112 ug/ l  i n  c o n t r o l s  (P < 10-8). 6 u r i n g  K- 
r e p l e t i o n  f o r  24  and 72 hours  serum somatomedin C i n c r e a s e d  t o  
403 t 7 3  ug/ l  and 423 + 120 ug/ l  r e s p e c t i v e l y  (P < and p < 
10-37. . . , - 
In conc lus ion  K d e f i c i e n c y  i n  young r a t s  induces  growth r e t a r d a -  
t i o n  and a concomi tan t  pronounced d e c r e a s e  i n  c i r c u l a t i n g  soma- 
tomedin C. These changes a r e  promptly r e v e r s i b l e  f o l l o w i n g  K- 
r e p l e t i o n  w i t h i n  t h e  f i r s t  24 hours. These f i n d i n g s  demons t ra t e  
t h a t  t h e  a v a i l a b i l i t y  o f  K is  e s s e n t i a l  f o r  normal somatomedin C 
s y n t h e s i s  and growth. 
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HElWIT VELOCITY (X 111 PREPWERTAL CHILOREN YllH CRDYIH HDRWE (WI) OtFlClENCY 

TREATID YlTH UlOYTH HORMONE-RELEASING IlORRONl (WI-RII 1-44 NH2) : A RAWMIZED 
WUBLE-BLIW WSE RANGING STUDY. 

nce daily subcutaneously synthetic WI-RH 1-44 NHZ (Sanofi Recherche France) war given in double 
~ind fashion. for six months to I11 prepubertal children (70 boys. 41 girls. aged 2.5 to 14.3 
!arr) with growth failure (height 2 XI beleu the mean far chronological age and height velocity 

I < the 10th ccntile for bone age) due to idiopathic 01 deficiency (peak U1<2hUI/L t o  2 rtan- 
krd provocative tests). Patients were stratified in 2 classes according t o  body wight and random 
I allocate to I o f  7 WI-RH doses, from 30 t o  3W ncgldaily dose. Ncan HV. expressed in SD (+/- 
:MI Far bane age, increased from -2.6[+/-0.1) during 6 months pretreatment up to -0.3 (+/-0.2) 
ring treatment period. No relationship war found between the WI-RII dose [ranging from 1.3 to 23. 
:g/Kg/dayl and either absolute HV or the nct increment in HV. Ouring trcatacnt HV vas equal or 

>ovc the mean for bane age (catch up growth criteria) in 471111 (42%) patients. The highest haigh 
elu~i1ir.a IIV du~.iroy tl.catarr11 were uLsr~.vrd in chihllcn uilll Irs, retarded g~.avlh. NO clinical 
aducrse cffect uas observed. Lou titer antibodies to W-Rll developed in 18 patients (16%). 

In summary this study documented a net increase in IIV bu t  failed to relate it to the dose of  

31-Rll used. Tolerance to WI-RH treatuent uar good. The demonstration of dose-response effect of 
31-RH on HV requires to investigate a broader range of doses of WI-RH andlor different daily 
dosage regimen. 
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SERUM GROWTll HORMONE BINDING PROTEIN (Ctl-BP) IN PRE- 
PUBERTAL CHILDREN IS  CORRELATED WIT11 HEICIIT. 

Recently serum CII-BP has been shown t o  have i d e n t i c a l  N-tcrrninal 
amino a c i d  sequence a s  t h e  t i s s u e  hCIi r e c e p t o r .  Serum hCll l e v e l s  
and t h e  s p e c i f i c  b ind ing  a c t i v i t y  o l  GtI-BP (expressed  a s  % of 
CII-BP a c t i v i t y  o f  an  a d u l t  r e f e r e n c e  serum = RSCII-BP) were e s t i -  
mated in  25 p r e p u b e r t a l  c h i l d r e n  ( 1 9  M ,  6 F, aged 6-11 y r s ) .  When 
t h e  r e s u l t s  were r e l a t e d  t o  h e i g h t ,  3 groups cou ld  be d i s t i n g u i s h c f .  

Cr. n A g e Height  hCIl RSCII-BP 
y r s  SDS nglml 7- 

I 12 8.521.6 - 1 . 9 ~ 0 . 5  4 . 0 ~ 6 . 1  53.61-11.7 

5 9 . 3 ~ 1 . 3  r 0 . 3 e . 4  5 . 8 ~ 6 . 5  e67.02 6.2 11 

111 8 7 . 9 ~ 1 . 1  +2.2+0.4 2.924.6 **101.6,19.3 

~ d u l t s  4 3154 91.9212.9 

Mean + SD * I vs .  TI p < 0.025;  I vs. 111 p << 0.001 

I t  i s  e v i d e n t  t h a t  GH-BP l e v e l s  i n  c h i l d r e n  s i g n i f i c a n t l y  c o r r e -  
l a t e d  ( ~ 0 . 8 3 ,  p <<0.001) w i t h  h e i g h t  SDS, bu t  n o t  wi th  b a s a l  
hCll l e v e l s  o r  age .  I t  i s  t h e r e f o r e  p o s s i b l e  t h a t  GH-BP p r e s e n t s  
a s imple  non-invasive t o o l  t o  de te rmine  growth hormone a c t i v i t y .  
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WEINIW a@wnl IKPJCNE (QI) WE AND (H EXNSB ?D TRH IN 
AUYESCEW D I A B m B  

CH mlease is alnonmlly regulated i n  insulin-dependent diabetes (IDCM). 
hradoxical stirmlation of GH after TRH and an association with retinopatll~ has 
k e n  rep r t ed  in  young a d l t s .  tkwver, overnight secretion of Ql is also 
i n c ~ a s c d  in  IDDM, and i t  m y  be diff icul t  t o  distinguish spntanrous release 
km that seen after TRH. To resolve this question we carried out TRH and saline 
contml studies following overnight CH pmfiles  in  6 adolescents with IDCM. 

4 boys and 2 g i r l s  (age 11.4-111.7 y; pubertal stage 2-4: duration IDCM 2.4-6.7 
y; IIM C 8.4-11.5%) had 2 oI profiles (15 min aliquots by continuous srnpling 
fmn 2b.m.a) l m )  11-6 wks apart. At 08.10 hrs 'lRH (203 mcg) or  saline (Iml 
0.9%) w r e  given IV. Sanples were taken a t  -10, 0. 10, 20. 30, 40. 60 and 93 min 
for 001. 

A r i se  i n  al was seen i n  4 of 6 following 'mH, but with no a i s t e n t  pattern. 
the pe& occurring a t  any  tin^ ktween 10 and 93 min. A r i se  was also seen in  5 
of 6 following saline. Wan b l a d  glucose was identical during lWIW1 and saline 
Lusts (9.5, 1.6 vs 7.5 + 0.6 mrol/l, P , Sm, p = 0.35). Peak CH levels were 
similar (19.3 + 4.4 vs 25.8 + 5.5 rrll/l) after TRH and saline (p  = 0.4), ns were 
man al and --as wvler GI curve. rn trning of the CAI pmk after both IN1  a d  
saline cculd be predicted fmm thc overnight secretory profile. 

Parrldoxical CH r i se  following TRH is not seen i n  adolescents with IDCM. 
Previous r e p r t s  of oI release after TRH n r ~ .  have been due t o  timing coincident 
with a n o d  01 pulse. 
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Growth hormone profiles in GH-deficient children on and 
off  twice daily sc GHRII therapy and during a sc infusion of 
GHKH. 

We have previously shown that twice daily sc GHRH therapy promotes 
growth in GH-deficient children (Lancet 1987;i:S-8). however this is not 
an optimal method of administering GHRH and the development of a 
long-acting preparation would be much more satisfactory. To  investigate 
this possibility we have studied GI3 profiles during twice daily GHRH 
treatment and the sc infusion of GHRH. 4 children who grew on tWrCe 
daily sc GHRH therapy (500ug) had 24-hour GH profiles (15min sampling) 
whilst on treatment and in I before therapy and in the others one month 
after finishing treatment. Two children have had overnight G H  profiles 
(20niin sampling) during sc infusion of two doses of GHRH (5 and 
IOug/kg/hr) and placebo. The results demonstrate that in GH-deficient 
Patient and treatment No. pulses mean pulse area under G H  

amplitude mU/i curve mU/l.min 
I. No therapy(bd GHRH) 8(18) 3.0(6.0) 2355(6629) 
2. No therapy(bd GHRH) 3(4) 0.3(11.0) 722(4065) 
3. No therapy(bd GHRH) 7 6 )  6.0(23.0) 3009(7095) 

1871(4038) 4. No therapy(bd GHRH) 
3. sc placebo infusion 5(94 1.9(6.9) 6.9 1712 
Gl iR l l  5ug & iOug/kg/hr 3 & 5 27.2 & 37.5 8331 & 18198 

5. sc placebo infusion 4 15.4 3338 
GHRII Sug & IOug/kg/hr 7 & 5 21.8 & 58.0 9980 & 18463 

children twice daily GHRH increases pulse amplitude and AUC for G H  
but not always pulse frequency. a similar effect is seen during the sc 
infusion of GHRH. These resula suggest that a depot preparation of 
Gl lR l I  delivering 5ug/kg/hr would promote pulsatile G H  release. 
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CALCULATION O F  PITUITARY GROWTH HORMONE 
(CHI  SECRETION RATE IN CHILDREN. 

We h a v e  a s s e s s e d  t h e  half-life o f  e n d o g e n o u s  GI1 in 8 
normal  a d u l t s  b y  m e a s u r i n g  t h e  d e c l i n e  of CH c o n c e n t r a t i o n s  in 
v e n o u s  blood t a k e n  a t  10 minu te  i n t e r v a l s  following st imulat ion 
b y  b o l u s  i n t r a v e n o u s  inject ion of GHRH followed b y  a n  
in fus ion  Of somatostat in-14 ( 3 j ~ g I k g l m i n )  o v e r  120 minutes .  
T h e  half-life of CH (18.24 min)  w a s  ca lcu la ted  from n a t u r a l  
log t r a n s f o r m e d  d a t a ,  t h e  d e c l i n e  b e i n g  d e s c r i b e d  b y  a s imple 
exponen t i a l  c o n s i s t e n t  wi th  a s i n g l e  pool model. 

CkI d e l i v e r y  r a t e  from t h e  p i t u i t a r y  g l a n d  w a s  ca lcu la ted  
b y  deconvo lu t ion  u s i n g  t h e  e s t ima te  o f  t h e  e n d o g e n o u s  half-life 
a n d  24 h r  CH pro f i l e s  in 1 6  p r e p u b e r t a l  a n d  12 p u b e r t a l  
c h i l d r e n .  CH p r o d u c t i o n  was  neg l ig ib le  a t  t h e  e n d  o f  e a c h  
s e c r e t o r y  c y c l e ,  a n  'on-off' phenomenon .  CH s e c r e t i o n  r a t e  
was  r e l a t ive ly  c o n s t a n t  f o r  s i z e  d u r i n g  ch i ldhood  b u t  a 3-4 fold 
i n c r e a s e  w a s  d e m o n s t r a t e d  d u r i n g  p u b e r t y .  

Knowledge o f  CH d e l i v e r y  r a t e  from t h e  p i t u i t a r y  g l a n d  
s h o u l d  b e  t a k e n  in to  a c c o u n t  in  ca lcu la t ing  t h e  t h e r a p e u t i c  
r eg imen  o f  CH a n d l o r  GHRtI ,  e spec ia l ly  d u r i n g  p u b e r t y .  
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