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We have observed t h e  a s s o c i a t i o n  of profound hypoglycemia and 

a n t e r i o r  hypop i tu i t a r i sm  i n  fou r  newborns. A l l  p r e sen t ed  w i th  
hypoglycemia dur ing t h e  f i r s t  30 hours  of l i f e ,  which reached 
l e v e l s  l e s s  than 10 mg.%. Rates  of 20-30 mg./kg./min. of 20% 
d e x t r o s e  were required  t o  mainta in  g lucose  l e v e l s  above 30 mg.%. 
A l l  i n f a n t s  were products  of complicated pregnancies  and d e l i v e r  
i e s  and had APGAR s c o r e s  of f i v e  o r  l e s s  a t  one and f i v e  minutes 

Measurements of a n t e r i o r  p i t u i t a r y  func t ion  i nc lud ing  serum 
TSH, T4, ACTH, c o r t i s o l  and growth hormone, i n  a d d i t i o n  t o  meta- 
pyrone and cosyntropin  s t i m u l a t i o n ,  revealed  a n t e r i o r  panhypo- 
p i t u i t a r i s m  i n  t h r e e  i n f a n t s  and i s o l a t e d  ACTH d e f i c i e n c y  i n  t he  
o t h e r .  P o s t e r i o r  p i t u i t a r y  func t ion  was normal i n  a l l  cases .  
Unresponsiveness of  TSH t o  i n t r avenous  t hy ro t rop in  r e l e a s i n g  
hormone (TRH) and normal serum p r o l a c t i n  l e v e l s  f u r t h e r  suppor t  
a n t e r i o r  p i t u i t a r y  dys func t ion  i n  c o n t r a s t  t o  a  hypothalamic 
e t i o logy .  Autopsy on one i n f a n t  revealed  no a n t e r i o r  p i t u i t a r y  
t i s s u e .  The t h r e e  su rv iv ing  p a t i e n t s  a r e  a l l  doing w e l l  on 
a p p r o p r i a t e  hormone replacement.  Micropenis was p r e s e n t  i n  t h e  
one  male and a l l  i n f a n t s  showed a  widening of t he  midfacies .  

Th i s  unapprecia ted  cause  of e a r l y  neona t a l  hypoglycemia may 
be  r e l a t e d  t o  b i r t h  hypoxia o r  anatomic malformation of t h e  ant -  
e r i o r  p i t u i t a r y  and i t s  rudiments.  These may be  more s u s c e p t i b l  
t o  even t s  a t  b i r t h  than p rev ious ly  app rec i a t ed  and consequent ly  
t h i s  system should  b e  more a g r e s s i v e l y  evaluated  i n  newborns. 
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Many c l i n i c a l  grade  p r e p a r a t i o n s  of hGH (human growth hormone 
a r e  contaminated w i th  hLH and hFSH. However, no evidence  of a  
c l i n i c a l  e f f e c t  of such contaminat ion has  been desc r ibed .  We re-  
p o r t  t he  development of a n t i b o d i e s  t o  hLH i n  a  p a t i e n t  t r e a t e d  
r i t h  hGH f o r  i s o l a t e d  GH de f i c i ency .  

J.C. was f i r s t  i n v e s t i g a t e d  f o r  s h o r t  s t a t u r e  a t  7-11/12 yea r  
and GH therapy was begun a t  8-9/12 y e a r s  f o r  a  d i agnos i s  of i so -  
l a t e d  GH de f i c i ency .  On LRF ( l u t e i n i z i n g  hormone r e l e a s i n g  f a c t o  
t e s t i n g ,  t h e  LH r o s e  from 0 .8  t o  1 .2  ng/ml (LER 960); FSH respon 
s l s o  was normal.  At 11-11/12 yea r s  t he  p a t i e n t  was s t i l l  prepu- 
~ e r t a l  w i th  unde t ec t ab l e  t e s t o s t e r o n e  l e v e l s .  A r e p e a t  LRF t e s t  
revealed an  "apparent" b a s a l  plasma LH of 25.4 ng/ml. Fu r the r  
; t ud i e s  i n d i c a t e d  t h a t  h i s  serum had a n t i b o d i e s  t o  hLH which ha 
, e r s i s t e d  f o r  over  2-112 yea r s  on growth hormone therapy wi thout  
the development of s i g n i f i c a n t  GH a n t i b o d i e s .  1251-hLH was bound 
:o h i s  serum i n  a  d i s p l a c a b l e  f a sh ion ;  hFSH and hTSH d i sp l aced  
:h is  t r a c e r  only  a t  doses  compatible w i th  contaminat ion of t he se  
i tandards  by hLH. Radioiodinated  hFSH, hTSH and hLH-a were no t  
~ound ;  the  ant ibody i s  d i r e c t e d  a g a i n s t  the  LH-6 subun i t .  The 
, inding capac i ty  of t h e  serum and the  equ i l i b r ium cons t an t  f o r  
ghe binding r e a c t i o n  a r e  s u f f i c i e n t l y  g r e a t  t o  be  phys io log i ca l1  
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The s e c r e t i o n  of c a l c i t o n i n  (CT) was s t u d i e d  i n  17 c h i l d r e n ,  
10 w i th  hypop i tu i t a r i sm  and 7  w i th  ago i t rous  hypothyroidism. 
Plasma CT l e v e l s  were measured by r ad io imunoassay  i n  t h e  b a s a l  
s t a t e  and fo l lowing i n f u s i o n  of pentagast#n (0 .5  pg/kg) and 10 
minute i n fus ions  of calcium ( 2 . 3  mg/kg Ca a s  CaCl ) .  Of the  
10 c h i l d r e n  who have hypop i tu i t a r i sm ,  5 were s t u d i e 3  be fo re  and 
a f t e r  one yea r  of human growth hormone (HGH) therapy and 5 were 
s t u d i e d  be fo re  t rea tment  on ly .  Basal and peak response  CT l e v e l !  
were e s s e n t i a l l y  unchanged by HGH. I n  t he  p a t i e n t s  w i th  hypo- 
p i t u i t a r i s m ,  CT l e v e l s  i nc rea sed  from 41.9 ? 5.1  pg/ml t o  a  
peak of 67.4 + 10 pg/ml a f t e r  p e n t a g a s t r i n  and from 38.8 t 5.2  
pg/ml t o  a  peak of 107 + 14.9 pg/ml a f t e r  calcium in fus ion .  I n  
t h e  c r e t i n s ,  CT l e v e l s  i nc rea sed  from 33.8 ? 6 . 5  pg/ml t o  35.8 
+ 7 pg/ml fo l lowing pen t agas t r i n  and from 31.4 + 5.9 pg/ml t o  
40 + 4.9 pg/ml fo l lowing calcium. Although b a s a l  l e v e l s  of CT 
seemed t o  be lower i n  c r e t i n s ,  t he se  va lues  could  no t  be r i go r -  
ous ly  v a l i d a t e d .  The p a t i e n t s  w i th  hypop i tu i t a r i sm  had g r e a t e r  
CT responses  than t he  c r e t i n s ,  e s p e c i a l l y  t o  calcium i n f u s i o n .  
These s t u d i e s  suggest  t h a t  c h i l d r e n  w i th  hypop i tu i t a r i sm  have 
a  g r e a t e r  CT response  t o  calcium in fus ion  than do normal adu l t !  
and t h a t  CT s e c r e t i o n  i s  abnormal i n  p a t i e n t s  w i th  a t h y r e o t i c  
c r e t i n i sm.  
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:t:roAogenesi: I n  vivoian: I n  v i t r o .  LucieAne A: 
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Normal ad rena l  and ad rena l  tumor c e l l s  from a  female i n f a n t  
w i th  a  v i r i l i z i n g  ad rena l  tumor were grown i n  t i s s u e  c u l t u r e  £01 
a  pe r iod  of  7 weeks w i th  and wi thout  ACTH (0.1 u n i t / m l ) .  The 
c e l l s  grew we l l  and cont inued t o  produce s t e r o i d  hormones, a s  
measured by radioimmunoassay of  i n d i v i d u a l  s t e r o i d s  i n  t h e  cul -  
t u r e  medium. Compared t o  normal c e l l s ,  tumor c e l l s  w i th  no ACTH 
added produced equ iva l en t  amounts of  c o r t i s o l ,  180H c o r t i c o s t e r -  
one, and 180H deoxyco r t i cos t e rone ,  bu t  l e s s e r  amounts o f  dehydrc 
epiandosterone (DM), andros tenedione ( A ) ,  t e s t o s t e r o n e  (T) and 
proges terone.  N o m l  c e l l s  exposed t o  ACTH showed an i n c r e a s e  i r  
a l l  s t e r o i d s  measured whereas ACTH-exposed tumor c e l l s  showed ar - 
i n c r e a s e  p r i n c i p a l l y  i n  DM, c o n s i s t e n t  w i th  a  de f i c i ency  i n  3 b  
hydroxysteroid  dehydrogenase. Concen t r a t i ons  of  DM, A and T i n  
t h e  p a t i e n t ' s  serum were e l eva t ed  be fo re  t h e  ad rena l  tumor was 
removed. The r e l a t i v e  concen t r a t i on  of t h e  t h r e e  androgens i n  
media of tumor c e l l s  i n  v i t r o  resembled t h a t  i n  p a t i e n t ' s  serum 
i n  v ivo.  These s t u d i e s  demonst ra te  t h a t  both  normal and tumor 
c e l l s  o f  a d r e n a l  can be mainta ined f o r  a  l ong  time i n  v i t r o ,  
t h a t  they r e t a i n  t h e i r  a b i l i t y  t o  respond t o  ACTH and t h a t  they 
produce t h e i r  c h a r a c t e r i s t i c  s t e r o i d s .  The tumor c e l l s  appear t c  
have a  36 -hydroxys t e ro id  dehydrogenase de f i c i ency .  
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The p e r i p h e r a l  r e t a h o l i s n  of T,, has  heen noted t o  he a l t e r e d  
i n  a  number o f  non-thvroidal i l l n e s s e s .  The known r e l a t i o n s l l i p  
of thyroid  hormones and oxvgen consumption l r d  t o  t hc sc  s tu<! i r s  
i n v e s t i g a t i n p  the  e f f e c t s  of hvnoxia on nerin' lcrnl I-t . taholi5n o r  
TI,. TI,,T2, rT7 and TT.17 l e v e l s  were c!rtcrminr~! in n a t i e n t s  ' 2 :  t ! ~  
s t a t u s  astl lmaticus and ryann t i c  ! ~ e n r t  , l i s~ ,n4P ,  none of r.?'lor Iderr 
c a c h e c t i c  o r  m a l n o r ~ r i s ~ , e d ,  'lean renul t s (+Sr" ) ? r r  tahrtlated 'r~lo!il 

po7 T!, I-? rT TC!' 
mnllp up/<ll n r / d l  ny3Jl UU f i . 1  

Cont ro l s  ~ . l ? t n . ?  . q + ! + . 7  ? I  .6+1 . 2 "  f 8  . q t n .  1 
Chronic 'lvpoxia 47 h.752n.q 77.6+7.5 .?+/. . n ?  5.!~5+1 .^  

Acute llynouia 66 7 . b Q f l  . I  O1.7th.1 37.726.1 1.77t.1,G 
There &-as 3 s i a n i f i c a n t  dec rea se  i n  T 7  l e v e l s  v i t ! ~  a  s i p n l f i -  

c a n t  i n c r e a s e  i n  rT7 i n  the  p a t i e n t ?  ~ 6 t h  r ' i rnnic  livpoxin. i'ven 
hvnoxia of s h o r t  du ra t i on  raused a  s i g n i f i c a n t  i nc rea se  i n  rT7.  
T4 l e v e l s  were a l s o  lower i n  t he  c ' l ronic  hvpoxic prorln. These 
d a t a  a r e  s i m i l a r  t o  the  f i n d i n s s  ohtainer? d r ~ r i n p  cn tnhn l i c  non- 
t h v r o i d a l  i l l n e s s e s .  Tbese a l t e r a t i o n s  i n  t!l.'roirl f l lnc t ion t e s t s  
nav r e f l e c t  an af iant ive  nllenonenon a t  tire c e l l u l a r  l e v e l ,  i . e . , ?  
~ r o t e c t i v e  mechanism vhich ran  d i v e r t  r4 to  rT? ,  o r  conve r se lv ,  
a s  du r ing  cold exposure ,  can i nc rea se  nroduct ion of  T7. Tn l i p h t  
of t he se  d a t a  c o r r e l a t i n p  hvnnxia and thyroid  hormones. t he  suo- 
qe s t i ons  t h a t  t h e  low thv ro id  func t ion  l e v e l s  i n  'lnS i n f a n t s  ma\ 
be e t i o l o n i c a l l v  r e l a t e d  t o  RVS mav need t o  he r eeva lua t ed .  
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Eight s i c k l e  c e l l  p a t i e n t s ,  9-15 y r . ,  wi th  s eve re  growth re- 
t a r d a t i o n ,  r e t a rded  bone age and delayed puber ty  had normal s e r -  
um concen t r a t i ons  of  T4,T3,PRL a f t e r  chlorpromazine s t i m u l a t i o n ,  
and normal adrenal  func t ions  measured by c i r c a d i a n  v a r i a t i o n  of  
plasma c o r t i s o l ,  plasma c o r t i s o l  dur ing hypoglycemia, ACTH and 
metyrapone t e s t s .  hGH response t o  insul in- induced hypoglycemia 
was abnormally low in 4/8. Four males and 3  females had e l e -  
va ted  plasma concen t r a t i ons  of  L H  and FSH; 4  males had low 
plasma t e s t o s t e r o n e  and 3  females had low plasma e s t r a d i o l .  The 
s eve re  growth r e t a r d a t i o n  seems t o  r e s u l t  from a  primary gonadal 
hypofunction a s soc i a t ed  in some case s  wi th  hGH de f i c i ency .  

E thy l e s t r eno l ,  a  s y n t h e t i c  androgen, was adminis tered  f o r  one 
year  a t  2  t o  4 mg da i ly .  Range of growth r a t e  before  therapy 
was 1.2-4.9 cm/yr; dur ing therapy was 3.6-15.6 cm/yr. There was 
no a c c e l e r a t i o n  in bone age. No s i g n i f i c a n t  changes in Hgb., 
Hct., r e t i c u l o c y t e  count and f e t a l  Hgb occurred.  A s t r i k i n g  
f i nd ing  was a  c o n s i s t e n t  i nc rea se  in red c e l l  mass measured by 
51Cr tagging of the  RBC.  There was a  tendency towards a f u r t h e r  
sho r t en ing  of an a l r eady  s h o r t  5 1 ~ r  R B C  su rv iva l  in 4/6. There 
were no c o n s i s t e n t  changes in an a l r eady  very low plasma 5 9 ~ e  
disappearance  r a t e .  E t h y l e s t r e n o l ,  was found t o  s t i m u l a t e  
growth wi thout  a c c e l e r a t i n g  bone matura t ion,  and t o  i nc rea se  red 
c e l l  mass wi thout  prolonging red c e l l  s u r v i v a l .  
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