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To examine  t h e  o n t o g e n y  a n d  r e g u l a t i o n  o f  CBG i n  t h e  
p e r i n a t a l  p e r i o d ,  we d e t e r m i n e d  p l a s m a  c o r t i s o l  b i n d i n g  
c a p a c i t y  u s i n g  a c h a r c o a l  a b s o r p t i o n  a s s a y .  CBG c a p a c -  
i t y  i n c r e a s e d  p r o g r e s s i v e l y  f rom 1 . 6  p g / d l  a t  75 d a y s  
t o  7 . 1  u g / d l  a t  1 4 1  d a y s  ( n = 2 4 9 ) ,  w i t h  t h e  g r e a t e s t  
i n c r e a s e  f rom 1 2 1  d a y s  t o  t e r m .  T h e r e  was a s i m i l a r  
i n c r e a s e  i n  CBG ( + 4 1 . 1 % )  a n d  t o t a l  p r o t e i n s  ( + 3 6 . 7 % )  i n  
6 f e t u s e s  d u r i n g  t h e  4-6 d a y s  b e f o r e  s p o n t a n e o u s  d e l i v -  
e r y .  A f t e r  b i r t h ,  b o t h  CBG a n d  p r o t e i n s  d e c r e a s e d  d u r -  
i n g  t h e  f i r s t  h a l f  d a y ;  t h e r e a f t e r  CBG d e c r e a s e d  (t+= 
5 d a y s )  t o  1 . 0  p g / d l  a t  1 4  d a y s  w h i l e  p r o t e i n s  d i d  n o t  
c h a n g e .  I n  7 f e t u s e s  w i t h  l o s s  o f  p i t u i t a r y  f u n c t i o n  
t h e r e  was n o  i n c r e a s e  i n  C B G  d u r i n g  t h e  22-35 d a y s  a f -  
t e r  s u r g e r y .  I n f u s i o n s  o f  h y d r o c o r t i s o n e  f o r  2 d a y s ,  
e s t r a d i o l  f o r  5 d a y s ,  p r o l a c t i n  f o r  5-8 d a y s  a n d  ACTH 
f o r  3 d a y s  t o  i n t a c t  f e t u s e s  d i d  n o t  a f f e c t  CBG l e v e l s .  

We, c o n c l u d e  t h a t  t h e  p i t u i t a r y  c o n t r o l s  t h e  m a j o r  
i n c r e a s e  i n  CBG a f t e r  1 2 1  d a y s ;  t h e r e  i s  a n  a d d i t i o n a l  
p r e p a r t u m  i n c r e a s e  i n  a l l  se rum p r o t e i n s  w i t h  l a b o r .  
The p i t u i t a r y  h o r m o n e ( s )  which  s t i m u l a t e  C B G  p r o d u c t i o n  
a r e  n o t  i d e n t i f i e d ,  b u t  t h i s  hormona l  i n f l u e n c e  a p p a r -  
e n t l y  c e a s e s  w i t h  b i r t h .  
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I n  HM T i s  excreted i n  s i g n i f i c a n t  amounts a f t e r  the f i r s t  
post-partu# week and may delay the c l i n i c a l  recogn i t i on  o f  a 
hypothyroid i n f a n t  (Acta Paediatr Scand, Supp 277:54, 1979). The 
same study has shown t h a t  the HM T4 concentrat ion dur ing the  
f i r s t  5 days post-partum t o  be low (0.7 f 0.3 ug/d l ) .  However, 
the T measurements i n  HM were accomplished on a l i m i t e d  number 
o f  a r t i f i c i a l l y  expressed samples. P r i o r  t o  completion o f  the 
present study, speculat ion ex is ted  whether breast  feeding i n t e r -  
fered w i t h  the r e s u l t s  o f  our NEO-T (1251 T RIA) which i s  done 
r o u t i n e l y  on the 3rd day o f  l i f e .  ~ f l e  t a b l e  !bows r e s u l t s  o f  a 
1 year  study comparing the NEO-T4 values o f  formula fed  (FF) and 
breast - fed (BF) i n f a n t .  

MALES FEMALES MEAN 
uq/dl n ug/dl n ug/dl n 

FF 15.88 340 16.77 340 16.32 (680) 
RF 16.32 15661 16.61 15131 16.46 (1079) 
MEAN i6.G (906j 16.67 (853j 16.41 i1759j  

The observed d i f fe rence  (p 4 0 . 0 1  between BF and FF ( lower 
values) males does n o t  have a b i o l o g i c a l  explanation. However, 
the o v e r a l l  d i f f e rence  between BF and FF i n f a n t s  (0.14 ug/dl) 
does n o t  approach s t a t i s t i c a l  s ign i f i cance  and confirms t h a t  HM 
T concentrat ion does n o t  i n t e r f e r e  w i t h  the NEO-T4 r e s u l t s  done 
0% the t h i r d  day o f  l i f e .  
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Abnormali t ies o f  GH secret ion have prev ious ly  been repor ted i n  
c h i l d r e n  given c ran ia l  i r r a d i a t i o n  f o r  CNS prophylaxis i n  acute 
lymphocytic leukemia o r  f o r  b r a i n  tumors. To b e t t e r  def ine these 
neuroendocrine abnormali t ies, prospective 1 ongi tud i  nal s tud ies o f  
GH secret ion were erformed i n  young adu l t  male rhesus monkeys 
(N.4 i n  each group!. Two doses o f  c ran ia l  i r r a d i a t i o n  were given 
(2400 o r  4000 r a d  i n  10 f r a c t i o n s  over 2 weeks). Three consecu- 
t i v e  provocative t e s t s  o f  GH secret ion were used (a rg in ine  i n f u -  
sion, i n s u l i n  induced hypoglycemia and L-Dopa s t imu la t ion )  p r i o r  
t o  r a d i a t i o n  and 10, 30 and 50 weeks a f t e r  rad iat ion.  The 2400 
rad  group a t  10 weeks had an excessive and prolonged GH response 
t o  a rg in ine  (GH a t  30, 60 and 90 min was 1595 ,  3 7 ~ 1 1  and 30+11 
ng/ml vs 22t4, 15+4 and 6+1 ng/ml f o r  13 contro ls ,  mean + SET 
and insulind(GH a7 30 anh60  min was 4 6 9 3  and 49+7 ng/mT vs 
40t9 and 8+1.5 ng/ml f o r  9 con t ro l s ) .  In subsequent studies, GH 
responses To a rg in ine  and L-Dopa were normal, but  GH response t o  
i n s u l i n  was blunted. In  the  4000 rad  group the  a rg in ine  and 
L-Dopa t e s t s  were normal throughout, but  the  response t o  i n s u l i n  
was cons is ten t l y  blunted. In  conclusion, there are abnormal i t ies 
o f  GH secret ion a f t e r  c ran ia l  i r r a d i a t i o n  w i t h  doses f requen t l y  
used i n  c l i n i c a l  pract ice,  but  t h e i r  c l i n i c a l  s ign i f i cance  i s  
no t  y e t  clear. This may be a usefu l  model f o r  the  study o f  
neuroendocrine regu la t ion  o f  GH secret ion. 

We have prev ious ly  repor ted p a r t i a l  p i t u i t a r y  res is tance t o  
t h y r o i d  hormone i n  cys t inos is  (J. Cl i n .  Endocr. Metab. 51 :1262, 
1980). In 10 o f  these same pa t ien ts  and 3 others we measured 
basal serum concentrat ions o f  Tq, T3, TSH, TSHa and TSHB. In  
cys t ino t i cs ,  mean concentrat ions o f  TJ (204 5 9 SEM ng/d l )  and 
TSH (19 + 5 uU/ml) were elevated compared t o  age matched con t ro l s  
but mean-~4 (9.1 + 0.7 u g l d l )  was normal. In 7 pa t ien ts  the  
TSHa was e levatehbeyond the normal range (> 1.8 ng/ml). TSHB 
leve ls  were min imal ly  increased i n  2 pa t ien ts  and were normal i n  
11 others. A l l  pa t ien ts  w i t h  e levated TSHa had increased TSH 
l e v e l s  and the  molar r a t i o  o f  TSHa t o  TSH (2.2 + 0.5) i n  t h e i r  
serum was equivalent t o  t h a t  o f  normal children: A l l  c y s t i n o t i c s  
w i t h  increased TSHa were 5-10 years o f  age w i t h  moderate t o  
severe renal  impairment; some younger pa t ien ts  had abnormally 
elevated TSH but  a l l  had normal TSHa. Kour id is  g a. repor ted 
h igh TSHa i n  pa t ien ts  w i t h  p i t u i t a r y  tumors bu t  not i n  pa t ien ts  
w i t h  i s o l a t e d  p i t u i t a r y  res is tance t o  t h y r o i d  hormone (J. Cl in .  
Endocr. Metab. 45:534, 1977). In  contrast ,  most o f  the cys t in -  
o t i c s  w i t h  p i t u i t a r y  res is tance had h igh  TSHa levels. The 
extent  t o  which renal  impairment o r  o ther  fac to rs  may account f o r  
the  increased TSHa l e v e l s  i n  c y s t i n o t i c s  remains t o  be defined. 
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The importance of thyroid hormone i n  f e t a l  lung development 
and sur fac tan t  production is well  known. Yet, t r i iodothyronine 
(T3), the  a c t i v e  hormone, is present  i n  low concentrf t jpns i n  
f e t a l  r a t  serum. We therefore s tudied metabolism of I T i n  
surfactant-producing type I1 c e l l s  maintained i n  organotypfc cul-  
t u r e  (Douglas, W.H.J. e t  a l .  In  Vitro 12:373-381, 1976). The type 
I1 c e l l s  were obtained from f e t a l  r a t  lungs a t  16 and 19 days of 
ges ta t ion  (term, 22-23 d f ~ j ) .  Cultures were incubated@ 36 hrs .  
i n  medium enriched with I T4 a t  37'~. Products of I T met- 
abolism i n  medium, c e l l  homogenate and a subce l lu la r  f r a c t i i n  en- 
riched with nuclear mate r ia l  were assayed by chromatography. Con- 
f i rmation by radioautography was performfq5 The d i s t r i b u t i o g  of 
radioact ive compounds expressed a s  % of I T added t o  10 day 
19 c e l l s  and corrected f o r  spontaneous degradation, follows: 

Subcel lular  f r a c t i o n  medium c e l l  homogenate 
%T4 degraded 21.4212.6 12.528.5 11.9f 3 
%Iodide formation 6.324.1 12.423.5 3.522.0 
%T3 of t o t a l  a c t i v i t y  7.722.3 0.1820.2 4.621.5 
The r e s u l t s  obtained from day 16 c e l l s  were s imi la r .  This sug- 
g e s t s  t h a t  f45al  type I1 c e l l s  can deiodinate  T4. The high per- 
centage of I T present  i n  the c e l l s  suggfqss i n t r a c e l l u l a r  
T3 generation. Thire i s  a t o t a l  n e t  gain of Iodide i n  t h e  
system. This excess iodide formation suggests pathways of thyr- 
onine metabolism which could r e s u l t  i n  formation and degradation 
pf qT3+ Suchflhenolic r ing  deiodinat ion may terminate i n  3,3'-T2 

3 -T o r  To. 
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Hypercalcemia (fCa) due t o  HPT i n  infancy i s  r a r e  and i t s  lab- 

oratory diagnosis d i f f i c u l t .  We repor t  a case with unusual fea-  
tu res  i n  which the  assay of parathyroid hormone (iPTH) aided i n  
the  diagnosis and i n  t h e  evaluation of  the  novel therapeut ic  tech- 
nique of  autotransplantat ion.  An 18 no old female was noted t o  
have 4Ca (16.7 mg/dl) and hypophosphatemia (2.5 mg/dl) during 
evaluat ion f o r  retardat ion.  She was the  f i r s t  ch i ld  of 5th cous- 
ins ,  both of whom had asymptomatic 4Ca (11.4 and 10.4 mg/dl) and 
'normal' l eve l s  of  iPTH (31 and 35 p1 eq/ml). The in fan t ' s  head 
circumference was small (44 cm) and s k e l e t a l  f i lms showed l i t t l e  
evidence of increased bone resorpt ion i n  s p i t e  of high serum iPTH 
(125 u l  eq/ml, normal, < 56). Treatment with d ie ta ry  calcium re-  
s t r i c t i o n ,  sa l ine ,  furosemide, phosphate, and ca lc i ton in  decreas- 
ed serum calcium t o  12 mg/dl; s t e ro ids  did not influence the  
course. A t  surgery, 3 hyperplast ic  and one normal s i zed  parathy- 
ro id  glands were removed (140 mg, t o t a l  wt) .  Portions of one 
gland were implanted i n t o  the  brachial  muscle. Normocalcemia was 
maintained by decreasing doses of Dihydrotachysterol postopera- 
t iBely.  This i s  the  f i r s t  known instance of HPT due t o  parathy- 
ro id  hyperplasia i n  infancy i n  which both parents  were a f fec ted  
with milder forms of t h e  disease and, we bel ieve,  the  youngest i n  
whom the  disease was t rea ted  by autotransplantat ion.  
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