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GROWTH HORMONE DEFICIENCY AN0 NEUROSECRETORY DYS- 
FUNCTION IN INTRA-UTERINE GROWTH RETARDATION (IUCR) 

Growth hormone (GH) d e f i c i e n c i e s  a r e  r a r e l y  r e p o r t e d  i n  I U G R .  
1nves t iga t . ion  of  GH s e c r e t i o n  by pharmacological  t e s t s  ( c l o n i d i n e  
+ b e t a x o l o l  and glucagon + b e t a x o l o l )  and s tudy  o f  24-hour GH 
secretion was performed i n  20  c h i l d r e n  wi th  growth r e t a r d a t i o n  
and s u s p e c t e d  IUGR. de f ined  a s  b i r t h  s i z e  (BS) and b i r t h  weight. 
(BW) below t h e  1Ot.h p e r c e n t i l e  f o r  g e s t a t i o n a l  age.  Average age a 
c o n s u l t a t i o n  was 5% y r  (2-11 y r )  and growth r e t a r d a t i o n  -3.1 SD 
(-2 t o  -4.5 SD). Mean b i r t h  s i z e  was 43.6 + 2 cm. I n  1 6  c h i l d r e n  
t h e  growth cu rve  showed recovery  up t o  1 o r  2 y r  fol lowed by 
v a r y i n g  d e g r e e s  of  dec rease  i n  gr0wt.h v e l o c i t y ,  and in  4 c h i l d r e n  
gr0wt.h was s t e a d y .  

GH d e f i c i e n c y  was a b s e n t  i n  7 c a s e s  and p r e s e n t  i n  13 : 2 t.ota 
d e f i c i e n c i e s  ( 2  t e s t s  (5 ng/ml and IC ( 2  ng /ml ) ,  3 part . ia l  d e f i -  
c i e n c i e s  ( 2  tests < 10 ng/ml and C I  ( 3  ng /ml ) ,  2 d i s s o c i a t e d  
d e f i c i e n c i e s  (1 t e s t  (10 ng/ml and one > 1 0  ng/ml wi t.h IC < 3 ng/ml 
and 6 c a s e s  o f  neurosec re to ry  dysfunct.ion ( b o t h  t e s t s )  1 0  ng/ml 
and I C <  3 ng/ml) .  SmC was low a t  0.8 + 0 . 2  U / m l  b u t  t.his was n o t  
constant . .  

These d a t a  showed t.hat s tudy  o f  24-hour GH s e c r e t i o n  i s  t h u s  
o f  va lue  showing t h a t  GH d e f i c i e n c y  is f r e q u e n t  i n  IUGR (13 /20)  
and i s  very o f t e n  due t o  n e u r o s e c r e t o r y  dys func t ion  (6/13). 
GH the rapy  i s  t h u s  a possibility f o r  t.hese c h i l d r e n .  
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GH RESPONSE 10 GH-RELEASIIG HORHOYE (GHRH) IN COISlITUllOYAL 
GROYIH DELAY (CGO),TURNER SYNOROHE A10 GH OEFICIEICY. 

Ihe GH response to G H R H  and 24 hrs. integrated concentration have been measured in 
25 prepubertal children. 12 of  then (group I )  were affected by CGO (short stature, 
noraal height velocity, delayed bone age and GH response to pharnacological stimu- 
l i  > 10 ng/ml); 7 girls (group 2 )  had gonadal dysgenesis ( ~ i t h  normal G H  response 
to pharnacolagiral stimuli) and 6 patients (group 3 )  were GH deficient. mean IC-Gt 
and peak G H  rerum level in response to G H R H  stimulation uere significantly diffe-  
rent among the 3 groups (IC-GH:6.16 in group 1 v s .  4.7 in group 2 vs. 1.64 ng/d 
in group 3, p < 0.002; peak GH 36.6 vs. 21.9 vs. 4.8 ngjel. p < 0.002). noreover 
the GH A values and the area under the c u r v e  after G H R H  vere significantly lower 
in group 2 and 3 compared to group I ( A  :10.5 and 4.1 vr.  32 ngl.1; area:5ll and 

291 vs. 1111 ng/m1/901). No differences "ere f o u n d  between group 2 and 3. 
Considering the 25 patients althogether, a positive correlation was present bet- 
ueen GH peak, h a n d  area values after G H R H  and IC-GH (r:0.6,0.5b and 0.51 rerpec- 
t ively) .  I h e  results of  the present study rho" that : 1) An iapairnent in G H  secre 
tion i s  often present in patients vith Turner syndrane also before puberty. 
2 )  lhis alteration ir l o r e  lvident in the G H  response to G H R H  being i t s  A and are 
values not different fro. those of G H  deficient children. IC-GH levels even i f  

Louer t h a n  in CGO group as a mean. show an overlapping i n  the single values in 
these 2 groups. 
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SEXUAL OIMORPHISH OF GH SECRETION 11: THE EFFECTS OF 
GRF, SOMATOSTATIN (SST) AND IGF-I. 

We have shown t h a t  female(F) r a t  p i tu icy tes  were more s e n s i t i v e  t o  GRF 
but t h a t  male(M) c e l l s  responded more vigorously, and how these changes 
were dependent on sex s t e r o i d s  (ESPE 1987). To fu r the r  study t h e  effect :  
of sex s t e r o i d s  22-day-old r a t s  were gonadectomized, and 12 days l a t e r  
t h e i r  p i t u i t a r i e s  dispersed and t r ea ted  i n  v i t r o  f o r  6 days with 5nM 
es t rad io l  (E-2) o r  testosterone(T).  After  adherence t o  cytodex M d s ,  cel l  
were superfused i n  11111-4 mil l ion c e l l  columns. One a in .  pulses of 6nM 
GRF produced 130% increment of GH secret ion.  In the  F c e l l s  the  basal 
sec re t ion  of E-2 t r ea ted  c e l l s  was higher by 105% and t h e  response t o  
GRF grea te r  by 230%, while T had no e f fec t .  In M c e l l s  T augmented GH 
response t o  GRF t o  560%, while t-2 had no e f f e c t .  In plated M pi tuicyte!  
InM SST inhibi ted GH sec re t ion  by 75%. This  was add i t ive  with the  effecl 
of GRF, which by 3nM overcame SST. In E-2 t r ea ted  c e l l s  64% inh ib i t ion  
with SST was a l so  overcome by 3nM GRF. In p i t u i t a r y  c e l l s  which were 
t r ea ted  by T, inh ib i t ion  was only 34%. and overcome by 0.03 nM GRF. 
IGF-i induced a dose dependent inh ib i t ion  of GH basal sec re t ion  with 
maximal decrease of 31-352 a t  0.5 U/ml. The acute response t o  CRF was 
only mildly blunted by IGF-I (8-24%). In E-2 t r ea ted  c e l l s  inh ib i t ion  o 
GH basal sec re t ion  required 5-fold higher IGF-I conc., maximal i n h i b i t i ~  
was 15-492, and acute GH response t o  GRF was blunted by 18-471. In T 
t r ea ted  c e l l s  IGF-I inh ib i t ed  basal sec re t ion  by 48-57% but GH response 
t o  GRF was augmented by 24-552. I t  i s  concluded tha t  the  r a t  p i t u i t a r y  
acquires  i t s  sexual dimorphism of GH sec re t ion  pe r ina ta l ly .  The unique 
pa t t e rn  of GH sec re t ion  of each sex i s  l a t e r  induced by sex s t e ro id  
e f f e c t s  on t h e  p i tu icy tes '  response t o  GRF, SST and IGF-I. 
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Growth hormone (GH) response  t o  growth hormone 
r e l e a s i n g  f a c t o r  (GRF) i n  Turne r  Syndrome. 

Growth hormone d e f i c i e n c y  has been d e s c r i b e d  i n  a s s o c i a t i o n  wi th  
Turne r  Syndrome, bu t  i t s  mechanisms a r e  unknown. 
Seventeen p repuber t a l  g i r l s  w i t h  Turne r  Syndrome ( a g e  6 5/12 t o  
15 8 /12  y e a r s ;  h e i g h t  - 5,4 to-1,8 SD; we igh t  93% t o  169% o f  
i d e a l  body we igh t  - IBW -) underwent  a s t i m u l a t i o n  t e s t  wi th  GRF 
(0.5 mcg/kg). Plasma GH was measured by radioinununoassay from 
- 30 t o  + 120 minu tes .  These r e sponses  were compared t o  t h o s e  
we p r e v i o u s l y  r e p o r t e d  i n  c h i l d r e n  wi th  c o n s t i t u t i o n a l  s h o r t  
s t a t u r e  - c o n t r o l s  - (Hormone Res. 22 : 32 ,  1985).  
Peak Plasma GH a f t e r  GRF was 17,O + 3,6 ng/ml (mean + SEM), 
s i g n i f i c a n t l y  lower  ( p  c 0 ,001)  t h a n  i n  c o n t r o l  ch i ldFen  
(39,2 + 5 , l  ng/ml) .  I n  Turne r  p a t i e n t s ,  peak GH va lue  was 
n e g a t i v e l y  c o r r e l a t e d  wi th  t h e  % o f  IBW (r=-0.58,  p < 0 ,02) ,  t h e  
% o f  body f a t  ( r=-0.59,  p < 0 , 0 2 )  and t h e  body mass index  
( r=-0 ,54 ,  p < 0 , 0 5 ) .  B a s e l i n e  plasma i n s u l i n - l i k e  growth f a c t o r  
(IGF-I)  was w i t h i n  t h e  normal r ange  f o r  p repuber t a l  c h i l d r e n ,  
wi th  a mean + SEM o f  0 ,77  + 0 ,09  U/ml. 
In conc lus io i i ,  p r e p u b e r t a l g i  r l s  w i t h  Turne r  Syndrome have a 
b l u n t e d  GH response  t o  GRF; i n  c o n t r a s t  t o  c h i l d r e n  wi th  hypo- 
t h a l a m o - p i t u i t a r y  i n s u f f i c i e n c y ,  t h e y  have normal plasma IGF-I. 
Our d a t a  s u g g e s t  t h a t  t h e  dec reased  GH r e sponse  t o  GRF o f  
Turne r  Syndrome p a t i e n t s  may r e s u l t  from e x c e s s  body f a t .  
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EVALMTICN OF 68 TEST IN GKmIClENT OIILWW. I 
!& determined GH release af ter  2 68 tes t s  (synthetic GA, 1-445, h m f i ,  F r m )  
with 1 (GAI) and 2 (682)  M K g  i.v. in 14 clinically preplbertal children 
affected by a partial (GH peak between 3 ad 7 ng/ml) ( P I M )  (6 children) or  
total  (GH peak* 3 ng/ml) ( T l M )  (8 children) isolated idiopatic Wef ic i ency .  
GA tes t s  were performed in a cavral swcessim with a 24 hour interval, a t  9 a. 
m.. 9 children had a GH peak) 10 ng/ml (R): 6 children to both W t e s t s  ad 3 
children mly  t o  6 8 1  ( in 1 case it was the 1 s t  t e s t  ad in  2 cases the M me); 
5 children had a UI peak < l o  ng/ml to both 68 t e s t s  (n0-R). All P I M  ad 3 
T I M  were in R-group. GH peak was hi&r in P l M  (18.7 + 9.2 ng/ml) than in 
T I M  (9.2 2 6.1 nglrnl) (p 4 0.05). b s i q i f i c m t  w r r e l a t i m  was f a n d  between 
GH peaks &ring conwntianal t e s t s  ad 68 tes t s  in R-group. &r data Jlow that: 
-1 @Kg of W i.v. is able to ewke the serun rrwimal GH increase -there is no 
difference in  GH peak according t o  the sequence of W stinulat im ad to the sex 
-R ad nJ m-R a similar pattern of grcwth both before ad b r i n g  GH therapy 
-chrmlogical, hei@t ad bcne age & m t  affect  the GH release af ter  68 -TIM 
is rrore frequently pituitary-dependent than PIGH). We m l u d e  that  68 t e s t  is 
not a reproducible t e s t  i n  W e f i c i m t  children; therefore it is necessary t o  
repeat it a t  least  twice t o  excluje a hypophyseal w r c e  of GKdeficiency. 
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WITH SIMPLE OBESITY. 
It h a s  been found t h a t  i n  o b e s i t y  t h e  r e s p o n s e  o f  plasma hGH to 

t h e  pharmaco log ica l  s t i m u l i  is b l u n t e d  and  t h e  e p i s o d i c  o u t p u t  
of hGtl d u r i n g  s l e e p  is a l s o  subnormal .  The r e s p o n s e  o f  plasma 
hGH to a n  i v  b o l u s  of i n s u l i n  ( 4  u/m2) and to a n  i v  b o l u s  o f  GRF 
( 1  mcg/Kg) tm and t h e  r e s p o n s e  of TSH t o  a n  i v  b o l u s  of TRH 
(7 mcU/Kg - 200 mcg maximum d o s e )  were s t u d i e d  i n  15 males and 
females  aged 5 - 10 y e a r s ,  a l l  o f  whom were s u f f e r i n g  from s e =  
v e r e  s i m p l e  o b e s i t y  and i n  11 normal  s u b j e c t s  o f  t h e  same age .  
The r e s u l t s  (mean and SE) were, i n  obese:  peak plasma hGH to i n =  
s u l i n  hypoglycemia: 6 .5i1.4 ng/ml and  t o  GRF: 10.1+_1.9* ng/ml; 
t h e  peak plasma o f  TSH t o  TRH was 18.8t2.5 mU/ml. I n  t h e  con= 
trols t h e y  were: 14.0k3.8 ng/ml. 18.3t1.2. ng/ml and 21.652.2 
mcU/ml r e s p e c t i v e l y .  Altough n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  wi th  
r e s p e c t  to  t h e  c o n t r o l s ,  hGH r e s p o n s e  t o  i n s u l i n  hypoglycemia 
was lower i n  o b e s e  s u b j e c t s  and hGtl r e s p o n s e  t o  GRF was markedly 

impa i red  (PC 0.001): These d a t a  seem t o  s u g g e s t  t h a t  t h e  d e c r e a  
s e d  re sponse  t o  i n s u l i n  hypoglycemia i n  o b e s i t y  is mediated by 
a n  impa i red  p i t u i t a r y  r e s p o n s e  t o  growth hormone - r e l e a s i n g  
f a c t o r .  
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