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INDUCED" ACTH SECRETION IN THE FETUS. Daniel J .  

440 Faucher,  John C .  P o r t e r ,  Char les  R .  Rosenfeld, Oepts.  
Ped i a t . ,  Ob-Gyn, Physiol . ,  Univ. Texas, Southwestern 
Med. Sch.,  Da l l a s ,  TX. 

The " s t r e s s "  hormone AVP has been shown & v ivo  
and i n  v i t r o  t o  d i r e c t l y  s t i m u l a t e  ACTH s e c r e t i o n  and- 
p o t e n t i a t e  t h e  e f f e c t s  of  c o r t i c o t r o p i n  r e l ea s ing  f a c t o r  (CRF) 
i n  a d u l t  ani;als. A l l s imi l a r  r o l e  f o r  AVP in  f e t a l  s e c r e t i o n  of 
ACTH dur ing s t r e s s  i s  unc l ea r ;  t h e r e f o r e ,  we have s tud i ed  t h e  
e f f e c t  of  cont inuous  30min in fus ions  of  AVP (12mUlmin) on t h e  
s e c r e t i o n  of  ACTH in  ch ron ica l l y  instrumented l a t e  g e s t a t i o n  
f e t a l  sheep (n-10, 130-141d) wh i l e  cont inuously  monitoring h e a r t  
r a t e  (HR) and mean a r t e r i a l  p r e s su re  (MAP). A r t e r i a l  blood 
samples were obta ined p r i o r  t o ,  15 and 30min du r ing ,  and 60min 
pos t i n fus ion  f o r  measurements of PO , PC0 , pli, hematocr i t  
I t t t ) ,  AVP, and ACTH. As expected,  a t  $omin $R f e l l  from 167r6 

X+SE) t o  115i7bpm* and MAP rose  from 52 i2  t o  66t3mmtig*, both 
r e tu rn ing  t o  con t ro l  l e v e l s  30min pos t i n fus ion .  Pa0 pHa, and 
tict  were unchanged; PaCO f e l l  from 42i1.0 t o  $+1.3mm~~*. 
Plasma l e v e l s  of  AVP r o d  from 2.3f0.2 t o  85+7.5* and 89+11* 
pglml a t  15  and 30min, r e s p e c t i v e l y ,  whi le  plasma l e v e l s  of  ACTH 
rose  from 18f2.4 t o  28+3.7 and 43+8.0*pg/ml, r e s p e c t i v e l y ,  an 
i n c r e a s e  of 150+45% a t  30min; both re turned t o  con t ro l  l e v e l s  a t  
60min pos t i n fus ion .  Nei ther  t h e  p re in fus ion  values  nor  t h e  AVP- 
induced r i s e  i n  plasma ACTH a t  30min were s i g n i f i c a n t l y  r e l a t e d  
t o  changing g e s t a t i o n a l  age;  however, t h e r e  was a t r e n d  f o r  t h e  
3Omin %AACTtl t o  f a l l .  As i n  a d u l t  animals ,  AVP a c t s  a s  a CRF, 
thereby suggest ing an impor tant  r o l e  f o r  t h i s  pep t ide  hormone i n  
modulating and coordinat ing t:; cardi,pvascular and hormonal 
responses  observed dur ing f e t a l  s t r e s s .  *n<O.05. 

ADAPTATION OF THE HYP OTHALAMIC-P I T U  ITARY-AOKENAL 
AXIS IN LATE-ONSET CONGENITAL ADKEKAL HYPEKPLASIA. 

44 1 Penelope Feu i l l an ,Pe t e r  Avgerinos ,Thomas Schiirmeyer, 
George Chrousos. Developmental Endocrinology Branch, 
NICHD,  N I H ,  Bethesda, MU. 

P a t i e n t s  wi th  la te-onset  congen i t a l  ad rena l  hyperplasia(LOCAH)due 
t o  p a r t i a l  21-hydroxylase de f i c i ency  have no c l i n i c a l  evidence of  
hypocor t i sol ism,  un l ike  p a t i e n t s  wi th  c l a s s i c a l  forms of  CAH, who 
have e l eva t ed  plasma ACTH and low serum c o r t i s o l  l e v e l s .  In o rde r  
t o  s t udy  t h e  i n t e r a c t i o n s  of  the  va r ious  components of  t he  hypo- 
t ha l amic -p i tu i t a ry -ad rena l  a x i s  i n  LCCAH,we adminis tered  ovine  
c o r t i c o t r o p i n  r e l e a s i n g  hormone(oCKH),I ug/kg,a t  20:OOh t o  10 un- 
t r e a t e d  p a t i e n t s  with LWAH (8 females ,  2 males ,  ages  7-35y). 
Baseline(basa1,B) and oCKII-stimulated(peak, P) ACTH and c o r t i s o l  
responses  d id  not d i f f e r  from normal and the  i n t e g r a t e d  ACTH:cor- 
t i s o l  response r a t i o  was a l s o  normal. Stimulated serum 17-hydro- 
xyprogesterone responses  were s i g n i f i c a n t l y  g r e a t e r  than normal 
( d 0 . 0 0 5 ) .  Stimulated serum A 4-androstenedione responses  i n  5 
pos tpube r t a l  female p a t i e n t s  moderately exceeded those  of 5 age- 
matched c o n t r o l  females(p=NS). [Data shown a s  mean +SM] 

ACTH,pg/ml CORTISOL,ug/dl 17 OHP,ng/dl ADIONE,ng/dl 
B P H P B P H P 

P t s :  9.5 2 24f4 5+1 18+2 15Yf5U 1135t197 Y8+5 256+48 
N l s :  7.5f 1 20+2 4 f l  15 f l  49f23 88f15 87f17 162fZb 
We conclude t h a t  p a t i e n t s  w i t h  LOCAH compensate f o r  t h e  c o r t i s o l  
b io syn the t i c  d e f e c t  a t  the  expense of a moderate i nc rea se  i n  ad- 
r e n a l  androgen s e c r e t i o n .  The normal ACTH and c o r t i s o l  responses  
t o  oCKH suggest  t h a t  a new equi l ib ium has been e s t a b l i s h e d  be- 
rvren the n i t u i t a r v  and the  ad rena l  e l and .  

THE KlN-HOlWlMIL IODINE Sl'A'IWS OF WIKEXS OF 
twKnWROID INFANTS. Fo r t ,  P. ,Marks-Katz,M. and  
L i f sh i t z ,F .  Dept. of Peds., Co rne l l  U n i v e s i t y  442 Mi, College,New Yo*, NY 11021 and Dept. of 
Peds. , North Shore Unive r s i t y  W w i t a l ,  
Manhasset,NY 11030. 

Excess ive  i n t a k e  of  i o d i n e  by mthew can r e s u l t  i n  congen i t a l  
h y p t h y r o i d i s m  (CH) i n  their o f f sp r ing .  To assess such  a 
p o s s i b i l i t y  in a group of  17 ne&oms w i t h  CH, we eva lua t ed  
the i o d i n e  status o f  their m t h e r s  by assessing i o d i n e  i n t a k e  
during pregnancy (by dietary r e c a l l )  and by measuring r m t e m a l  
s e m  p r o t e i n  bound iod ine  ( W I )  l e v e l s  3 weeks a f t e r  
d e l i v e r y . I n  7 o u t  of  17,24 hr u r i n a r y  e x c r e t i o n  of  i o d i n e  
(UEI) was also measured. Thyroid d i s f u n c t i o n s  i n  n e & x m  ( 1 ~  
serum T4 l e v e l s  w i t h  e l e v a t e d  TSH) were  d e t e c t e d  at  3 days o f  
a g e  by the N.Y. State Screening Program f o r  CH and 
c o n £ i d , u s u a l l y  a t  2 weeks o f  age.Eight i n f a n t s  had goit-  
hypothyroidisn .5  ectopic thyroid g land  and 4 t hy ro id  
agenesis.The d i e t a r y  recall r evea l ed  that m e  of  the mthers 
was consuning a n  exces s ive  amxlnt o f  i o d i n e  d u r i n g  
pngnancy.The uean +9) s e m  W I  l e v e l s  i n  all mthers were  
n o d  (6.24+1.0ug/dl) .The meanLSD FBI l e v e l s  of  mthers of 
i n f a n t s  w i t h  g o i t r o u s  hypo thy ro id i sn  were  the as W e  
w i t h  other types  o f  CH (5.96+0.8ug/dl).Tfie nv?iinLD 24 hr UEI 
was 10.7+6.7 ug/dl  .We of  & mthers was found to have any 
a b n o n m l i t i e s  of the t h y r o i d  func t ion , and  did not have 
a n t i - m i d  a n t i b d i e s . A n  exces s ive  intake o f  i o d i n e  d u r i n g  .- -- 

pregnancy appears to be a rather in f r equen t  w e n t  and  thus a n  
u n l i k e l v  cause of CH in n&rns.Nor a l a c k  of  i o d i n e  in t h e  - - - - . 
mthers' d i e t  appears to be a cause  o f  CH. 

ROLE OF GROWTH HORMONE ON PLASMA EPIDERMAL GROWTH 
FACTOR CONCENTRATIONS. Joseph P. Fri  ndi k ,  Stephen F. 
Kemp, M. Joycelyn Elders .  n i v e r s i t y  o f  Arkansas f o r  443 Fiedical Sciences ,  Pedia t r icUOept  . L i t t l e  Rock, AR. 

Epidermal growth f a c t o r  (EGF) i s  known t o  a c c e l e r -  
a t e  p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n  of  mu1 t i ~ l e  
c e l l  t ypes .  We previously  r epo r t ed  t h a t  growth hor- 

mone d e f i c i e n t  (GHD) ch i ld r en  have decreased u r ina ry  EGF cxc re -  
t i o n  compared t o  normal ch i ld r en  and t h e  exc re t i on  of EGF inc re -  
a s e s  wi th  growth hormone (GH) admin i s t r a t i on .  We developed a 
heterologous ,  double ant ibody radioimmunoassay (RIA) based on 
mEGF t o  e s t ima te  plasma concen t r a t i ons  o f  EGF i n  humans. The 
d e t e c t i o n  l i m i t  of  t he  assay was 0.10 nglml. Using t h i s  method, 
mean concen t r a t i on  of  EGF i n  plasma from a d u l t s  was 4 . 8 3 . 7  ng/ml 
and t h e  mean concen t r a t i on  i n  normal ch i ld r en  was 8 . 4 3 . 3  n g l a l .  
Plasma and u r ina ry  EGF in  G H O  ch i l d r en  before  and dur ing t r e d t -  
ment (0.08 U GHIkg t . i . w . )  a r e  shown i n  t h e  t a b l e  below: 

Time No. Plasma EGF No. Urinary EGF - 
Before 10 % 10 +%$+ 
2 mo. 3 5 . 3 9 . 5  8 4 7 . 3 ~ 4 . 1  
4mo .  6 6.0+1.3 
6 mo. 6 8 .4z2.2  6 43.1L5.3 

12 mo. 9 5 .652.5  5 42.025.9 
18  mo. 6 7.2t3.1 

These da t a  sugges t  t h a t  t r e  plasma concen t r a t i ons  of  EGF do no t  
change with GH t r ea tmen t  of  GHO ch i l d r en  d e s p i t e  i nc rea se s  i n  
u r ina ry  exc re t i on .  We conclude t h a t  t h e  increased u r ina ry  excre-  
t i o n  o f  EGF could  r e f l e c t  increased u r ina ry  c l ea rance  of  t h i s  
f a c t o r  r a t h e r  than increased product ion.  

LEYDIG CELL TUMOR PRESENTING AS CONGENITAL ADRENAL 
HYPERPLASIA (CAH). Martin A. Goldsmith, Sharyn B. 
So l i sh ,  Raimo Vout i la inen and Walter L. M i l l e r ,  444 Valley  Ch i ld ren ' s  Hosp i t a l ,  Fresno, CA and Dept. of 
P e d i a t r i c s ,  Univ. of C a l i f o r n i a ,  San Fmnc i sco .  

Sexual p r ecoc i ty  and a t e s t i c u l a r  mass can r e s u l t  
from a Leydig c e l l  tumor o r  from simple v i r i l i z i n g  CAH wi th  
ad rena l  r e s t s  i n  t he  t e s t e s .  These d iagnoses  a r e  u sua l ly  
d i s t i ngu i shed  by ve ry  h igh plasma 17-hydroxyprogesterone (170HP) 
i n  CAH. However, 170HP from ad rena l  r e s t s  may no t  be 
supp re s s ib l e  wi th  g lucoco r t i co id s ,  and t h e s e  e n t i t i e s  may no t  be 
d i s t i n g u i s h a b l e  pa tho log i ca l l y .  A 3 6/12 y.0. boy had a 2-3 
month h i s t o r y  of  r ap id  growth and p h a l l i c  enlargement.  The l e f t  
t e s t i s  was 1.0 cm and t h e  r i g h t  was about 1.7 cm long,  obscured 
by a hydrocele .  Bone age was 7 y r ,  t e s t o s t e r o n e  (T) 498 n g l d l ,  
and 170HP 3340 ng /d l ,  suggest ing CAH. Glucocor t icoid  t rea tment  
f a i l e d  t o  suppress  170HP and T ,  and v i r i l i z a t i o n  progressed.  At 
3 9/12 y.0. t h e  170HP was 7409, t h e  T was 548, and the  r i g h t  
t e s t i s  had grown t o  about  2.7 cm. An LRF t e s t  was p repube r t a l  
and an  ACTH t e s t  showed no s i g n i f i c a n t  r i s e  i n  t h e  e l eva t ed  b a s a l  
170HP, andros tenedione o r  21-deoxycortisol.  Ultrasonography and 
magnetic resonance scanning revealed  a mass r ep l ac ing  t he  r i g h t  
t e s t i s ,  shown a t  su rge ry  t o  be a 2.0 cm Leydig c e l l  tumor. The 
tumor conta ined mKNA f o r  P450scc ( t he  c h o l e s t e r o l  s ide-chain  
c leavage enzyme) and P450c17 (17 a-hydroxylase/l7,20 l y a s e ) ,  but  
no d e t e c t a b l e  mRNA f o r  P450c21 (21-hydroxylase),  as i s  t y p i c a l  of 
t e s t i c u l a r  t i s s u e  but  not  ad rena l  t i s s u e .  The post-op 170HP and 
T were normal before  and a f t e r  ACTH. This  ca se  i l l u s t r a t e s  t h a t  
Leydig c e l l  tumors and non-suppressible ad rena l  r e s t s  i n  CAH may 
be hormonally i n d i s t i n g u i s h a b l e  p r eope ra t i ve ly .  

COMPARISON OF -S PITUITARY ADRENAL AXIS 
SUPPREsSION (WAS) FFCM 'IDPICAL SEROIDS BY STANDAIW 
ENDXKCNE FUNCTION TESTING AND GPS CWOWST%RAPIIY 445 MAsS SPECP-Y (GCMS) . Ronald W. Go t l i n ,  Paul  V. 
Fennessey, Joseph mrelli, L o i s  fiuff, W.L. Weston, 
u n i v e r s i t y  o f  Colorado, Sch. o f  Medicine, 
D e p t .  o f  Ped. & Dm., Denver, CO 

~e ccrnpared GCElS w i t h  p l a s n a  ard urinary f r e e  cortisol 
c o n c e n t r a t i o n s  t o  d e t e m i n e  i n d i c e s  o f  WFS i n  urine samples  
ob t a ined  frcm s u b j e c t s  t r e a t e d  w i t h  t o p i c a l  s t e r o i d s .  The 
s u b j e c t s  m e  37 mles r e q 5 r i n g  t r ea tmen t  f o r  s e v e r e  p s o r i a s i s  
valgarls. t o p i c a l  o in tmen t s  betarethasone d i p r o p r i o n a t e  (A) 
and Clr;k+-1 17-propr ionate  (B1 sere s t u d i e d  employing a douh le  
b l i nd ,  r a rdan i zed ,  parallel ma t r ix .  Over a l ?  weeks we -re3 
s t m d a r d  endzc r ine  f u n c t i o n  tests ( p l ~ s w  an? u r i n a ~  free 
c o r t i s o l )  w i t h  CXT-6. l'w2nty-four b u r  . x i n e s  and a.m. p l a s m  
were ob t a ined  p r i o r  to, dur ing  and after the +~82tmmt: t r ea tmen t  
e f f i c a c y  was eva lua t ed  by one  o f  t h e  i n v e s t i g a t o r s  in each  phase. 

A d rama t i c  and similar trea-t r c s p n s z  was obzer:ed w i t h  
bo th  acjents a-.d l-ratoxy i n s c e s  o f  WhS were  c o r r s l a t e d  w i t h  
clinical reprise. T i l e  n o  d i f f e r e n c e  i: trca-t r c s p n s e  
ktxeen the o in tmen t s  was seen, HPPS was nore r m k e d  wit!! a g e n t  B 
(84%) than A ( 2 2 3  arid p e r s i s t e d  longer .  

Age r t  A !n=18) Agent B (n=19) 
% p r e s s i o n  4 22% 16  94% 
Inc .  or no  chg. 14 78% 3 16% 
C L S  provided a r m i t i v e  i n d r x  o f  HPAS 2nd r evea l ed  cvjc?ence o f  
a d r e n a l  adnga as c.v.l1 as 2 l u c o c o r t i c o i d  s3:ppresssion W e  found 
that pl- cortisol t b w h  less s e n s i t i v e  +ban CXT-6 does  provi& 
a r a p i d  a d  p r a c t i c a l  estimate o f  aita?eou ahso rp t ion  o f  t o p i c a l  
s t e ids  a d  HPAS. 
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