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Thyroid screening  is  done i n  our  c e n t e r  a s  recommended by AAP 
dur ing  t h e  f i r s t  week of l i f e  i n  a l l  preterm a s  w e l l  a s  term 
i n f a n t s  i n  t h e  N I C U .  During t h e  p a s t  6 months, 8 i n f a n t s  rece iv-  
ed complete l a b o r a t o r y  e v a l u a t i o n  due t o  low T4. The t e s t s  per- 
formed were T4 by RIA, TSH by RIA and Free  T4 by RIA "Amersham 
Kit" method. I n i t i a l  v a l u e s  revea led  t h e  following: 

GA(weeks) ~ 4 ( p g / d l )  TSH (pIU/dl)  *Free T4(ng/d l )  
TA 28 2.0 3.7 0.6 
LA 28 2 .1  4.0 0 .3  
PB 27 2.0 8.1 0.4 
ME 30 2.0 7.2 0.5 
FB 30 2.2 3.4 0.6 
FA 27 2.0 2.5 0.5 
FB 27 2.0 8 . 3  0.4 
BB 29 4.3 5.5 0.4 

*Normal Free  T4 - 0.7 - 1 . 8  ng/d l  
F u r t h e r  e v a l u a t i o n  w i t h  t ime, i n c l u d i n g  TRH s t i m u l a t i o n  t e s t  

i n  two of t h e s e  i n f a n t s ,  suggested normal thyro id  funct ion .  TSH 
increased  from 5 ,  7 p1u/d l  t o  50.9, 32.0 pIU/dl a t  30 minutes,  
and 46.4, 23.6 vIU/dl a t  60 minutes,  r e s p e c t i v e l y  a f t e r  TRH 
s t i m u l a t i o n  i n  t h e  two premature i n f a n t s .  T h i s  d a t a  sugges ts  
t h a t  Free  T4 does n o t  provide  a c c u r a t e  e v a l u a t i o n  of thyro id  
f u n c t i o n  i n  premature i n f a n t s  a s  i t  does i n  a d u l t s .  This  paper 
d e s c r i b e s  s e r u n  Tree T4 v a l u e s  i n  very  low b i r t h  weight i n f a n t s .  
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The f i n a l  s t e p  of a c t i v a t i o n  of v i tamin  D occurs  i n  t h e  kidney 
Depending upon t h e  c i r c u l a t i n g  l e v e l s  of  Ca, P i  and D ,  24,25- 
and 1,257dihydroxyvitamin D a r e  produced i n  vary ing  amounts by 
r e n a l  mitochondria1 hydroxylases.  24,25-(OH) 2D3, t h e  major 
metabol i te  p r e s e n t  under p h y s i o l o g i c a l  c o n d i t i o n s ,  may have a 
r o l e  i n  bone formation.  

We have s t u d i e d  t h e  biochemical c o n t r o l  of 24,25-(OH)2D3 
s y n t h e s i s .  When kidneys i s o l a t e d  from D-replete r a t s  were 
per fused ,  they  produced mainly 24,25-(OH)2D3. Kidneys from D- 
deple ted  an imals  produced 1,25-(OH)2D3. However, they began t o  
synthes ize  24,25-(OH)2D3 2 t o  3 hours a f t e r  s t a r t i n g  per fus ion  
when t h e  s u b s t r a t e  was 10 ng/ml 25-hydroxyvitamin D 3  (25-OHD3). 
We i n v e s t i g a t e d  whether t h e  convers ion  of ~ H - ~ ~ - o H D ~  t o  
3 ~ - 2 4 , 2 5 ( 0 ~ ) ~ ~ ~  was dependent upon t h e  s y n t h e s i s  of  new p r o t e i n .  
We added t h e  p r o t e i n  s y n t h e s i s  i n h i b i t o r  actinomycin D ( ~ x ~ o - ~ M )  
o r  cycloheximide (1x10-5~)  t o  t h e  p e r f u s a t e .  Addition o f  t h e  
i n h i b i t o r s  between 0 and 3 hours of  p e r f u s i m  abol i shed  
conversion of ~ H - ~ ~ - O H D ~  t o  3 H - 2 4 , 2 5 ( 0 ~ ) ~ ~ 3  ( c o n t r o l  2.76 + 0.31 
% v s  i n h i b i t o r  0 .30  + 0.20%) . However, when they  were added 3 
o r  4 hours  a f t e r  s t a r t i n g  p e r f u s i o n ,  t h e  s y n t h e s i s  of  D meta- 
b o l i t e  was n o t  i n h i b i t e d  ( c o n t r o l  2.76 + 0.31% v s  i n h i b i t o r  
3.95 5 0.6%). The r e s u l t s  sugges t  t h a t  t h e  i n i t i a t i o n  of 
24,25-(OHl2D3 product ion  r e q u i r e s  t h e  s y n t h e s i s  of  new p r o t e i n .  

V9NIMAL TITGOID INSUFFICIENCY (MTI) IN CHIIDREN WIW 
C O N S T I ~ I O ~  DELAYID GROWPH (QDG) .Vinod Lala ,  c. 440 Jamias b H e m s a  & A s h i t  Pay. ( S p n - b y  T.W. A v a k i n )  

El  .Y .Medical e e  ,~&=os~i ta l  Department o f  Pediatrics,NY. 
Therapeut ic  t r i a l  c t h y r o i d  p r e p a r a t i o n  in absence o f  c l i n i c a l  

& l a b r a t o r y  ev idence  o f  hypothyroidism h a s  been r e p o r t e d  in 
c h i l d r e n  F s h o r t  s t a t u r e . ( J . P e d .  80,988,72).  P a t i e n t s  F MFI have 
normal T3,T4,& TSH l e v e l s  b u t  an auzptwted TSH response  t o  TRH. 
(Peak TSH response  > ZOuIU/ml). TSH & T3 response  to TRH was 
a s s e s s e d  i n  20 c h i l d r e n  ( w a n  a g e  11.7 range  7.9-15.8 yrs 61 18: 
9 2) F CDG. I?w test was done w i t h  IV b o l u s  TRH 4uq/kg/lBW. a f t e r  
a n  o v e r n i g h t  f a s t  o f  10 h r s .  5 had a u g n m t e d  TSH response  (Gr.B) 
1 5  had normal (Gr .A) . There was no s i g n i f i c a n t  d i f f e r e n c e  i n  
b a s a l  l e v e l s  o f  T3,T4,free T4 & TSH. Mean TSH reponse  was 
s i g n i f i c a n t l y  h i g h e r  a t  a l l  t h s  i n  Gr.B v s  Gr.A T3 % i n c r e a s e  
was lower in Gr.B 29.1t2.5(N3) vs Gr.A 41.9+4.0(N9) p C: 0.05. 

TSH u IU/ml Mean t SE 
Group Basa l  1 5  30 45 60 90 120 Peak 
A(15) 3.0 12.6 13.6 11.6 10.1 7.2 5.7 13.8 10.8 

f0 .4  t0 .9  t 0 . 9  t 0 . 8  t0.7 t0.6 t0.6 20.9 20.8 
X(5) 3 .3  24.4 30.5 25.8 18 .1  12.4 10.0 31.7 28.4 

21.0 t 1 . 8  t 3 . 0  25.5 t3 .5  t2.0 t 1 . 7  23.4 22.5 
P NS < .001 < .001 <.05 C .05 <.05 c . 0 5  c . 0 0 1  e . 0 0 1  

Augwnted TSH response  & lower T3 % i n c r e a s e  i n  response  to 
TRH was found i n  25% o f  c h i l d r e n  7 CDG. This could  be a n  evidence  
o f  minimal t h y r o i d  i n s u f f i c i e n c y  o r  o f  hypothalamic p i t u i t a r y  
t h y r o i d  dysfunct ion  i n  c h i l d r e n  7: CW;. Treatnent  F thyroxine  in 
tw p a t i e n t s  f o r  5 m n t h s  sbwed 140% i n c r e a s e  in annual  growth 
r a t e .  Cont ro l led  t h e r a p e u t i c  t r i a l  is i n d i c a t e d .  
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Adipocytes i s o l a t e d  by col lagenase  d i g e s t i o n  from normal r a t  
epididymal(EP),  subcutaneous(SC),  o r  re t roper i tonea l (RP)  loca- 
t i o n s  were s e l e c t e d  f o r  a s tudy  of human growth hormone(hGH) 
b inding  and metabol ic  a c t i v i t y .  Scatchard a n a l y s i s  of 125-I-hGH 
binding  was l i n e a r ;  b inding  a f f i n i t i e s  ranged from 2.1-3.5 x 10' 
F?' and were not d i f f e r e n t ,  but t h e  number of  b inding  s i t e s  per  
c e l l  were h i g h e s t  i n  EP(8,300), followed by SC(6,700), p<.05 ,  and 
then  RP f a t ( 2 , 7 0 0 ) ,  p<.01. The metabol ic  response o f  f a t  c e l l s  
was eva lua ted  by t h e  incorpora t ion  of 14-C(U) g lucose  i n t o  adipo- 
cy tes(wi thout  pre- incubat ion) .  With p i t u i t a r y  hGH, b a s a l  and max- 
i m a l l y  s t i m u l a t e d  glucose i n c o r p o r a t i o n  was: EP=20229 t o  265218 
(31% i n c r e a s e ,  p<.05),  SC=97t6 t o  111+8 (17% i n c r e a s e ) ,  and 
RP=96+10 t o  104t9  nMoles /10~ c e l l s ( 7 %  i n c r e a s e ) .  S imi lar  s t u d i e s  
fo l lowing b i o s y n t h e t i c  hGH (suppl ied  by Kabi Vitram) showed: 
EP=243t13 t o  301t21(24% i n c r e a s e ,  p<.025),  SC=120t17 t o  139231 
(18% i n c r e a s e ) ,  and RP=110+10 t o  104212 n ~ o l e s / l 0 ~  c e l l s .  Addi- 
t i o n  of hGH a n t i b o d i e s  blocked t h e  glucose incorpora t ion  i n  EP 
adipocytes  us ing  both  p i t u i t a r y  and b i o s y n t h e t i c  hGH, whi le  insu- 
l i n  a n t i b o d i e s  d i d  not  prevent  t h i s  i n c r e a s e .  We conclude t h a t  
t h i s  i n s u l i n - l i k e  metabol ic  e f f e c t  i s  caused by hGH, not  an  
i n s u l i n - l i k e  impur i ty .  EP f a t  c e l l s  demonstrated t h e  h i g h e s t  num- 
ber  of b inding  s i t e s  and glucose i n c o r p o r a t i o n ,  followed by SC 
and then  RP f a t  c e l l s .  These r e s u l t s  sugges t  d i f f e r e n t  metabol ic  
responses  t o  hGH f o r  ad ipose  t i s s u e  from d i f f e r e n t  l o c a t i o n s .  
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A nunber o f  a b n o r m a l i t i e s  i n  hypothalamic p i t u i t a r y  f u n c t i o n s  
have been r e p o r t e d  in non-endocrine o b e s i t y .  No r e p o r t s  a r e  
a v a i l a b l e  o n  hypothalamic p i t u i t a r y - t h y r o i d  s t a t u s  in c h i l d r e n  
w i t h  obesity.TSH response  to TRH was s t u d i e d  

' 
47 obese  p a t i e n t s  

(Gr.A) ( w a n  a g e  12.4f0.5 range  5.1-19.2 yrs; 2 2 5 .  22) & was 
canpared w i t h  24 s h o r t - n o m l  controls (Gr .B)(man a g e  12.3f0.6 
range  5.2-17.5 yrs; CI* 1 8 . 9  6) Mean % overweight 64.8f6.1 range  
11 .3-226.O.m test was done w i t h  IV b l u s  4ug/kg/BW (maximm 
250 uq) o f  TRH a f t e r  o v e r n i g h t  f a s t  o f  1 0  h r s .  There was n o  
s i g n i f i c a n t  d i f f e r e n c e  in b a s a l  l e v e l s  o f  T4,T3, f r e e  T4 & TSH. 
34.0% o f  Gr.A had auzptwted TSH response  (Peak TSH > 2OuIU/ml). 
Mean TSH response  was s i g n i f i c a n t l y  h i g h e r  in Gr.A v s  Gr.B. 

TSH u IUIml t S.E. 
Time in minutes  

Gr Basa l  1 5  30 45 60 90 120 Peak 

-. 

P N.S. 4 0 . 0 0 1 ~ 0 . 0 0 5 < 0 . 0 0 5 < 0 . 0 2  N.S. N.S. 4 0 . 0 0 1  
The hiqher /augwnted  TSH response  t o  TRH m obese  c h i l d r e n  

could  be a ev idence  of hypothalamic p i t u i t a r y  dysfunction, o f  
p a r t i a l  p e r i p h e r a l  r e s i s t a n c e  t o  t h y r o i d  b m n e ,  o r  o f  minimal 
t h y r o i d  i n s u f f i c i e n c y .  

IMPAIRED SOMA-IN (SM) GENERATION TEST IN PCORLY 443 CONTROLLED INSULIN DEPENDENT DIABETES MELLITUS 
(IDDM). R. Lanes, B. Recker,  P. F o r t ,  F. L i f s h i t z .  

Department o f  P e d i a t r i c s ,  North Shore U n i v e r s i t y  H o s p i t a l ,  
Manhasset, NY 11030, and Departrnent of P e d i a t r i c s ,  Cornel l  Uni- 
v e r s i t y  Medical College,  New York, NY 10021. 

Recent s t u d i e s  have sugges ted  a p a r t i a l  b lock  i n  SM p d u c t i o n  
o r  growth hormone (GH) a c t i o n  i n  IDDM. Twelve d i a b e t i c  c h i l d r e n  
( 9  males and 3 ferrales w i t h  a mean age  of 11.2 3.3 y e a r s )  , s i x  
i n  qccd c o n t r o l  (HbAiC 7.9 - 11.2%) and s i x  i n  poor  c o n t r o l  
(HbAiC 12 - 15.6%) were s t u d i e d  a s  fo l lows:  t h e  GH response  
fo l lowing 100 ug o f  o r a l  c l o n i d i n e  and t h e  SM g e n e r a t i o n  c a p a c i t y  
a f t e r  i.m. a d m i n i s t r a t i o n  o f  0.2 u/kg/dose of  hGH f o r  4 days .  
Poor ly  c o n t r o l l e d  d i a b e t i c s  had a s i g n i f i c a n t l y  h i g h e r  mean * SD 
GH i n c r e a s e  a f t e r  c l o n i d i n e  than d i d  w e l l  c o n t r o l l e d  p a t i e n t s  
(17.4 * 4.9 v s  5.7 * 6.0 ng/ml; p c 0 . 0 0 4 ) ;  t h e  b a s a l  GH of i m t h  
groups were s i m i l a r  (1.6 * 0.7 v s  2 .3  ' 1.4  ng/ml).  I n  c o n t r a s t  
t h e  SM response  t o  hGH was s i g n i f i c a n t l y  decreased  i n  poor ly  con- 
t r o l l e d  c h i l d r e n  a s  c o w a r e d  to w e l l  c o n t r o l l e d  (c o f  0.3 + 0.3 
v s  1.2 * 0.4 U/ml, p <  0.002) . The b a s a l  SM l e v e l s  o f  b o t h  groups 
were normal f o r  age.  /- GH and /1 SM c o r r e l a t e d  w i t h  HbAIC l e v e l s  
(r = + 0.80, p i 0 . 0 1 ; r  = -0.79, pc0.01,respectively);there was 
no c o r r e l a t i o n  w i t h  plasma and u r i n e  g lucose  o r  serum c h o l e s t e r -  
o l ,  c o r t i s o l  and t r a n s f e r i n .  Our d a t a  i n d i c a t e  a b l u n t e d  SM re -  
sponse t o  hGH i n  p o o r l y  c o n t r o l l e d  d i a b e t e s ;  t h i s  d e f e c t  i n  SM 
g e n e r a t i o n  is a p p a r e n t l y  n o t  p r e s e n t  i n  w e l l  c o n t r o l l e d  I3DM. A 
b i o l o g i c a l l y  i n a c t i v e  GH m l e c u l e  seems u n l i k e l y ,  b u t  c i r c u l a t l n g  
i n h i b i t o r y  f a c t o r s  o r  a st111 u n c l e a r  metabol ic  ?c.-rangemnt may 
be c o n t r i b u t i n g  t o  t h i s  d e f e c t .  


