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The administrat ion of C, an a adrenergic agonist ,  induces GH 

sec re t ion ,  sedat ion and hypotenszon. To t e s t  the hypothesis t h a t  
these e f f e c t s  a r e  independent of one another, we measured GH 
responses t o  o r a l  C (4 ug/kg) i n  14 SS pa t i en t s  whose post-exer- 
c i s e  GH was <7 ng/ml and i n  5 TS pat ients .  Plasma C l e v e l s ,  
blood pressure and degree of sedat ion were recorded a s  were 
plasma leve l s  of 3-methoxy-4 hydroxyphenyl glycol (MHPG). To de- 
termine the persis tence of GH responsiveness the 5 TS were re- 
studied a f t e r  3 mos Rx with C. 

GH peaks (mean 17.4'3 ng/ml) occurred a t  60-90 min. i n  a l l  TS 
and 9/14 SS pa t i en t s .  There was no tendency fo r  responsiveness 
to  diminish a f t e r  Rx with C with mean post Rx GH peaks of 22+5 
ng/ml i n  the 5 TS. In  5/14 SS, a l l  GH de f ic ien t  on insu l in  test- 
ing,  peak GH was (3 ng/ml. C l eve l s  rose t o  a peak of 1.2'3 
ng/ml a t  60'. preceding the GH peak by 30'. An observed 12% 
f a l l  i n  MHPG l e v e l s  ( a t t r i b u t a b l e  t o  a C-mediated reduction i n  
c e n t r a l  nervous system (CNS) noradrenergic a c t i v i t y )  was not re- 
l a ted  to  the timing o r  ex ten t  of the GH peaks. These peaks a l s o  
bore l i t t l e  temporal r e la t ionsh ip  t o  the s l i g h t  hypotension o r  
marked sedat ion occurring a f t e r  o r a l  C. We conclude tha t  C is a 
highly e f f e c t i v e  too l  f o r  the diagnosis  of GH deficiency and 
t h a t  the GH response t o  C is sustained during chronic Rx with C. 
Our da ta  support animal s t u d i e s  which suggest tha t  C exer t s  i t s  
var ious e f f e c t s  a t  mult iple  s i t e s  i n  the CNS. 

CONTINUOUS SUBCUTANEOUS INFUSION OF GROWTH HORMONE 
(CSIGH) I N  GROWTH HORMONE DEFIC1ENCY:FEASIBILITY AND 408 SHORT TERM mTAB0LIC EFFECTS. J.Gertner , S .Page and 

W.Tamborlane, Dept. Ped., Yale U. School ~e-aven, CT 
I n  con t ras t  t o  the sustained accelerat ion of growth observed 

i n  p i t u i t a r y  hypersecretion of GH, f u l l  catch-up growth i s  rarely 
a t t a ined  i n  GH deficiency with conventional GH Rx (0.1 U/kg I M  
3xIwk). Since c i r c u l a t i n g  GH l eve l s  a re  very low f o r  a l l  but 
24-30 h r  per wk during conventional Rx, we examined the  feas i -  
b i l i t y  and shor t  term metabolic e f f e c t s  of CSIGH using a small 
infusion pump. Fasting l eve l s  of  glucose (G), insu l in  ( I ) ,  f r e e  
f a t t y  ac ids  (FFA) and o r a l  glucose tolerance were determined i n  
5 previously untreated def ic ien t  chi ldren before and a f t e r  85 h r s  
of CSIGH (dose 2.1 uU/kg/hr % 0.3 U/kg/wk) . 

CSIGH maintained serum GH l eve l s  a t  3-9 ng/ml during the in- 
fusion. As shown i n  the t ab le ,  CSIGH produced a modest increase 
i n  f a s t i n g  (0 min) G and I. Furthermore, glucose tolerance was 
impaired desp i te  2-fold higher  I l eve l s  (*p<0.05). 

Plasma G: 0 min 60 min 90 min I: 0 min 60 min 90 min 
Pre-CSIGH 82'9 123'11 105'9 15'4 65+11 64'6 
Post-CSIGH 97'10 153+11* 143+16* 27'6 133+23* 139'27* 
FFA rose sharply a f t e r  12 h r  CSIGH (1021f151 vs 605'87 PM, 
p=0.05) but l a t e r  returned t o  base l ine ,va lues .  CSIGH was well 
to le ra ted  by a l l  pa t i en t s .  Conclusions: CSIGH i n  standard doses 
produces sustained increases i n  GH l eve l s  s u f f i c i e n t  t o  a l t e r  
l i p i d  and carbohydrate metabolism and induce hyperinsulinemia. 
CSIGH might be an e f f e c t i v e  a l t e r n a t e  approach t o  GH replace- 
ment therapy. 
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Congenital hypothyroidism hampers the normal growth of body 
and mind. I n i t i a t i o n  of therapy during the  f i r s t  3 months of l i f e  
i s  the  most c r i t i c a l  aspect  i n  t h i s  disease.  This f inding has 
been decls ive i n  the  establishment of screening programs f o r  neo- 
n a t a l  hypothyroidism. Since 1974, the  Quebec Network f o r  Genetic 
Medicine has detected over 130 such cases.  Their mental develop- 
ment has been assessed a t  12, 18, and 36 months. The G r i f f i t h s  
Mental Scales of Development were se lec ted  a s  the  bes t  c l i n i c a l  
ind ices  f o r  developmental evaluat ion because t h e i r  5 d i f f e r e n t  
sca les  a r e  equal ly weighted a t  each age l e v e l .  Comparison bet- 
ween hypothyroid chi ldren and controls  has produced the  follow- 
ing r e s u l t s .  At 12 months: Hypos do not  d i f f e r  from con t ro l s .  
However, mean DQ f o r  both groups i s  systematical ly above theore- 
t i c a l  mean of 100 (114 and 113). A t  18 months: Hypos gave lower 
r e s u l t s  than con t ro l s  i n  a l l  s c a l e s ,  namely: locomotion, per- 
sona l  and s o c i a l  development, hand-eye coordination, hearing and 
speech, and performance. l ' e  r e s u l t s  i n  the  l a s t  two sca les  as  
well  a s  f o r  the  t o t a l  DQ were s t a t i s t i c a l l y  d i f f e r e n t  (p < 0.01)1 
At 36 months: The pa t i en t s  maintained the  same p r o f i l e  noted a t  
18 months. CONCLUSION: While the  i n t e l l e c t u a l  performance of 
hypothyroid babies  is grea t ly  improved by ea r ly  treatment i n  
l i f e ,  t h i s  does not produce a t o t a l l y  normal mental development. 
This s i t u a t i o n  i s  a lready apparent a t  18 months. 
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Circulat ing GH concentrat ions a r e  high i n  the  f e t u s  and f a l l  a f t e r  
b i r th .  The high f e t a l  GH l e v e l s  have been postulated t o  r e f l e c t  
immaturity of hypothalamic con t ro l  of GH secret ion.  GABA mediated 
regulat ion of GH re lease  was s tudied i n  chronical ly ca the te r ized  
ovine fe tuses  (term 147 days) and i n f a n t  lambs. Muscimol (MUSC),a 
GABA agonist  (300ug/kg) was given i v  t o  3 fe tuses  (108-137 days) 
and GH f e l l  from 123.6 f 53ng/mlto 64.7 f 25.7ng/ml (p (0.05). 
In  2 younger fe tuses  (95,99days) no suppression was noted. Picro- 
toxin,  (PIC) , a  GABA antagonist  (500ug/kg) was given i v  t o  7 fetus-  
e s  (80 - 140 days). Plasma GH rose from 76.3 f 15.6ng/ml t o  115.0 
f 8.5 ng/ml (p (0.05). The incremental GH response t o  PIC rose 
with ges ta t iona l  age (r=0.80, p <0.05). In  3 neonates, GH rose 
following PIC from 10.6 f 8.5 ng/ml t o  45.0 f 13.9 ng/ml. Pre- 
treatment with MUSC reduced the  neonatal response t o  PIC (n=3) 
ind ica t ing  t h a t  t h e  ac t ion  of PIC is mediated by GABA receptors .  
These da ta  a r e  evidence f o r  GABA receptors  i n  the  f e t a l  hypo- 
thalamic-pi tui tary un i t .  The GH response t o  PIC i s  evidence f o r  
ton ic  GABA mediated inh ib i t ion  of f e t a l  GH r e lease  i n  t h e  l a t e  
ges ta t ion  f e t u s  and neonate. This suggests t h a t  the  high f e t a l  
GH l e v e l s  do not  represent  e n t i r e l y  unrestrained a c t i v i t y  of the  
hypothalamic-pituitary u n i t  b u t  t h a t  the re  is p a r t i a l  r e s t r a i n t  
of GH re lease  mediated by GABA. 
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To determine i f  chi ldren with growth re ta rda t ion  a r e  a t  great-  

er risk f o r  academic and emotional problems than those of normal 
s t a t u r e ,  we studied twenty-five chi ldren of normal i n t e l l  igence 
w i t h  cons t i tu t iona l  shor t  s t a t u r e  o r  growth hormone deficiency.  
On the Child Behavior Checklis t ,  44% of these  chi ldren scored i n  
the 90th percen t i l e  o r  higher on the overal l  index of behavioral 
d i f f i c u l t y ,  a level  typical  of chi ldren re fe r red  f o r  mental 
health se rv ices .  Our pa t i en t s  had s p e c i f i c  elevat ions on indices 
of  somatic complaints, schizoidal tendencies, obsessive- 
compulsive t r a i t s  and depression. They a l s o  had a disproportion- 
a t e  incidence of excessive clowning (45%),  being teased (65%),  
unhappiness (48%),  and underachievement (41%). Another s t r i k i n g  
f inding was t h a t  the chi ldren had a high prevalence of grade 
re ten t ion ,  28% having repeated a t  l e a s t  one grade, i n  s p i t e  of 
having normal in te l l igence  (mean f u l l  sca le  IQ=105.3, S.D. 14 .9 ) .  
Furthermore, 30% of the  subjects  had a verbal IQ t h a t  was 20 o r  
more points higher than the  performance score,  a discrepancy 
occurring i n  only 10% of the  population. In conclusion, shor t  
chi ldren seem t o  be a t  increased r i s k  f o r  developing academic and 
emotional d i f f i c u l t i e s .  To b e t t e r  de f ine  the  development problems 
unioue t o  these chi ldren.  we a r e  now administering an extensive 
batieky .of i n t e l l  igence,-achievement, and personaii t y  t e s t s  t o  
our a t i e n t s  an a control group matched f o r  age, sex and 
socigeconomlc c fass  . 
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Triiodothyronine (T3) is known to induce gluwneogenesis i n  
t h e  l i v e r  o f  a d u l t  r a t s .  Hence we enquired whether it could be  
involved i n  the s t e e p  rise of  phosphoenolpyruvate c a b x y k i n a s e  
(PEP&) a c t i v i t y  described f o r  t h e  newborn. Tim i n j e c t i o n s  o f  T3 
(20 l.rg/100 g body weight each) to t h e  m t h e r  r a t  on days 20 and 
21 o f  pregnancy r e s u l t e d  in a ten to 50-fold r i s e  in PEP& a c t i -  
v i t y  i n  f e t a l  liver. At t h e  same t ime  t h e  r e l a t i v e l y  high a c t i -  
v i t y  in brown f a t  w a s  decreased by about 50%. T3 l e v e l s  in  t h e  
fe tuses  o f  injected mthers were 42.75 f 2.25 ng/ml, compared to  
27.3 ? 1.8 in the con t ro l  fetuses .  I n  suck l ing  r a t s  24 hours 
a f t e r  a s i n g l e  i n j e c t i o n  o f  50ug/100 g body weight e s s e n t i a l l y  
the same e f f e c t s  i n  both t i s s u e s  were observed. At t h a t  t ime 
blood l e v e l s  o f  i n s u l i n  and glucagon were k u n d  t o  be elevated.  
These results are very s i m i l a r  to those  described previously f o r  
cor t i cos te ro ids  ( h d o c r i n o l .  103: 1417-1424, 1978). However, T3 
does no t  l ead  to a rise i n  f a t t y  a c i d  synthetase a c t i v i t y  in 
b r m  f a t ,  while  prednisolone does. Thus t h e  mechanism of  
ac t ion  o f  t h e  two h o m n e s  a r e  probably n o t  t h e  same. Our d a t a  
indicate t h a t  T3 may b e  involved i n  t h e  neonatal  rise in hepa t ic  
PEP& a c t i v i t y .  
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