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PROLACTIN RESPONSES TO THYROTROPIN RELEASING 
HORMONE IN DISORDERS OF SEXUAL DEVELOPMENT. 456 Thomas Moshan ,  Jr., Barry M a r ,  Pe te r  Snyder, University 

of Pa. School of Medicine, The Children's Hospital of Philadelphia, 
Department of Pediatrics, Philadelphia. 

Spitz e t  a l  recently suggested tha t  adult  men with hypothalamic 
hypogonadism (HH) can  be  distinguished from children with 
constitutional delay of growth and development (CD) by the  significantly 
lower prolactin (Prl) responses t o  thyrotropin releasing hormone (TRH) in 
t h e  HH patients. These investigators at tr ibuted t h e  diminished Prl  
responses t o  the  absence of estradiol. The la t te r  hypothesis was tested 
by evaluating Prl  responses t o  TRH in Turner Syndrome patients. Prl  
responses t o  TRH in o ther  disorders of sexual development were also 
evaluated and compared to  t h e  Prl  responses in normal children and 
adolescents. 

Basal Prl(nglm1) Peak Prl(ng/ml) Stat ist ical  
mean +a - Mean - Significance 

Normals 12.6 2 3.9 52 2 8.09 NS 
CD 7.6 2 2.04 44.6 2 7.3 NS 
Turner Syn. 20.4 + 6.7 99.8 2 17.0 pL0.025 
HH 14.9 2 1.61 31.2 2 8.5 P L  0.05 
Prec.Puberty 11.6 2 2.69 90.2 + 8.5 pc0.001 

Our findings indicate t h a t  although patients with HH tested during 
adolescence have significantly lower Prl  responses to  TRH, t h e  overlap 
of values between patients and normal children was considerable and, on 
a n  individual basis, not  nearly a s  distinguishable a s  the  da ta  reported for  
adult  men. The exaggerated Prl  responses t o  TRH in Turner Syndrome 
and in precocious puberty suggest tha t  t h e  pituitary lactotrophs may be  
sensitized by GnRH ra ther  than estradiol. 

PULSATILE GROWTH HORMONE SECRETION I S  INCREASED 
DURING FAILURE OF CATCH-UP GROWTH. H. David Mosier,  457 Reglna . A. Jansons ,  and Cynthia B. Good, U n i v e r s i t y  of 

C a l i f o r n i a ,  I r v i n e ,  Department of P e d i a t r i c s ,  I r v i n e ,  C a l i f o r n i a .  
The r o l e  of growth hormone (GH) i n  catch-up growth i s  unknown. 

However, p u l s a t i l e  s e c r e t i o n  of GH i s  i n c r e a s e d  i n  r a t s  under- 
going catch-up growth a f t e r  f a s t i n g .  We now r e p o r t  t h e  p a t t e r n  
of GH s e c r e t i o n  i n  a r a t  model c h a r a c t e r i z e d  by f a i l u r e  of ca tch-  
up growth. Male Long-Evans r a t s  were i n j e c t e d  wi th  c o r t i s o n e  
a c e t a t e  s . c .  (n=7) 5 mg/d f o r  4 d o r  t h e  same volume of s a l i n e  
f o r  c o n t r o l s  (N=7) from 40 d of age.  During recovery ,  t h e  r a t s  
resumed a normal r a t e  of growth wi thout  catch-up growth a c c e l e r a -  
t i o n .  During 17  t o  31 d of  recovery  plasma was sampled a t  15  
min. i n t e r v a l s  from a 21 h l i g h t s - o n  per iod .  The r a t s  were chro- 
n i c a l l y  cannula ted  and i s o l a t e d  from environmental  d i s t u r b a n c e .  
There were 10 sampling p e r i o d s  wi th  r e p e a t s  i n  2 c o n t r o l  and 3 
t r e a t e d  r a t s  a t  i n t e r v a l s  of 5 days o r  g r e a t e r .  The c o r t i s o n e  
r a t s  showed normal c y c l e s  of p u l s a t i l e  GH r e l e a s e  bu t  they  had an 
i n c r e a s e d  number of GH peaks above 100 nglml (p<0.005) ,  above 
200 ng/ml (p<0.005),  above 500 ng/ml (p<0.01) and above 100 ng/ml 
(p<0.05).  The a r e a  under t h e  GH c o n c e n t r a t i o n  curve  of t h e  t r e a t -  

AESENCE OF NEUROPSYCHOLOGIC PROBLEMS IN HYPOTHYROID 
CHILDREN D I A G N O S ~ D  BY NEONATAL SCREENING-New Enqland 459 Congenital  Hypothyroidism C o l l a b o r a t i v e  We have 

r e p o r t e d  t h a t  hypothyroid c h i l d r e n  diagnosed by neonata l  sc reen  
ing  have normal S tanford-Bine t  I Q s  a t  ages  t h r e e  t o  f i v e  y e a r s .  
Reports  i n  t h e  l i t e r a t u r e  i n d i c a t e  t h a t  hypothyroid c h i l d r e n  
even ,wi th  normal I Q s ,  have neuropsycholoaic handicaps and do 
poor ly  i n  school .  Because of t h i s ,  s e v e r a l  of our p a t i e n t s  have 
been ass igned  t o  "slow l e a r n e r "  c l a s s e s  on e n t e r i n g  schoolso le -  
l y  on t h e  b a s i s  of t h e i r  known hypothyroidism d e s p i t e  t h e i r  
normal IQs. To c o u n t e r a c t  t h i s  b i a s  and o b v i a t e  t h e  danger of 
low e x p e c t a t i o n s  by t e a c h e r s ,  we a r e  r e p o r t i n g  pre l iminary  r e s -  
u l t s  of  WISC-R examinati  ons and t h e  Halstead-Rei t a n  b a t t e r y  of 
neuropsychologic t e s t s  a t  6 y e a r s  o f  age and o f  s tandard  a c h i e -  
vement t e s t s  taken a t  t h e  end of t h e  f i r s t  g rade  i n  school i n  
our p a t i e n t s  and c o n t r o l  s u b j e c t s .  The mean WISCscores of 30 
hypothyroid p a t i e n t s  d i d  n y t  d i f f e r  from t h a t  of  the  40 eu thy-  
r o i d  s i b l i n q  c o n t r o l s  (109-15 vs. 108r14) .  There were a l s o  no 
s i g n i f i c a n t  d i f f e r e n c e s  between s c o r e s  of t h e  p a t i e n t s  and 
c o n t r o l s  on t h e  neuropsychologic t e s t s  and school achievement 
t e s t s .  The percentage  of s c o r e s  t h a t  d e v i a t e d  by more than  two 
s t a n d a r d  d e v i a t i o n s  from t h e  c o n t r o l  mean of i n d i v i d u a l  t e s t  
i t ems  was l e s s  than  t h e  expected 2.3% f o r  both p a t i e n t s  and 
c o n t r o l s .  The number os such d e v i a n t  r e s u l t s  c o r r e l a t e d  i n v e r -  
s e l y  wi th  IQ i n  both p a t i e n t s  and cont ro l  sub . jec t s .  Thus, we 
have been unable t o  document neuropsychologic d e f i c i t s  o r  
school problems i n  hypothyroid c h i l d r e n  with normal 14s.  We, 
t h e r e f o r e ,  urge t h a t  such c h i l d r e n  be t r e a t e d  s i m i l a r l y  t o  t h e  
genera l  popula t ion  of s t u d e n t s .  
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Hernorial Sloan-Ketterina Cancer Ct r .  New Yark. NY 10021: Children's 
Men Hosp, Chicago, IL  66614; ~ a ~ l o r ' u n i v  Col ~ e d ,   ousta an, TX 

Hormonal measurements and HLA genotyping, of m n i o t l c  f l u l d  a t  mldgestation 
correct ly  predicted the ostnata l  dx of  CAH i n  26 of 29 fetuses a t  r l s k  for  CAH. 
Of these 26 6 *ere p r e d b h a v e  c lass ica l  21-hydraxylase deflclency (21-OH 
def )  baaed b elevated anniotic f l u i d  17-hydraxypragesterone (17-P) and04-  
androstenedione (A). These 6 fetuses and t h e l r  index cases *ere ul t imate ly  pro- 
ven to have s a l t  wastin c lass ica l  21-OH def .  Of 3 HLA typed, genotype was lden- 
t l c a l  to the-&Td Normal anniotlc f l u l d  17-P and A i n  the rernsining 20 
predicted fetuses unaffected with c l a s s i c a l  CAH, and these patlents have been 
c l l n l c a l l y  a s ~ m p t m s t i c  to date or biachemlcally proven not to be affected with 
c lass ica l  or nonclassical CAH. Of the 20 fetuses, 6 were HLA genotyped and pre- 
dlcted to be homozygous unaffected or heterarygous. However, i n  3 of the 29 
fetuses renata l  d i a  nasis was incorrect .  I n  one, the fetus was predicted to 
have C A ~  bPased on HLAgidentlty to the lndex case. However, m n i o t i c  f l u l d  17-P 
and A were normal and the fetus %as normal. The index case of t h i s  family d id  
not have CAH but was a normal ch i ld .  Thus, m n l o t l c  f l u i d  hormone leve ls  accur- 
a te ly  predicted a normal fetus whi le  HLA genotyplng was not relevant i n  prenatal 
dx because the lndex cane was unaffected. The second fetus was predicted to be a 
c a r r i e r  on the basla of HLA genotyplng and normal amniotic f l u l d  17-P and A. 
However, during infancy the female infant was shorn t o  have nonclassical CAH and 
t o  be HCA ident ica l  to the Index case. The index case i n  th is  famlly, presumed 
t o  have c lass ica l  CAH, was l a t e r  diagnosed to have nonclassical CAH. Thus i n  
nonclassical CAH, hormonal measurement o f  17-P and A i s  not useful i n  prenatal 
dx: only correct HLA oenotvoino of  the fetus i s  valuable. I n  the t h i r d  case, the 

ed r a t s  was g r e a t e r  than  t h a t  of t h e  c o n t r o l s ,  94.5+13.7 (mean t E t u s  w& predicted to be a' heferorygote by HLA genatyping and to be unaffected 

SE) a r e a  u n i t s  v s  54 .5 t5 .3  (p<0.01) .  Regression a n a l y s i s  showed by hormonal measurement. Postnatal ly,  a t  q e  2 7/12 yrs, the male c h i l d  was 

l a c k  of dependence of a r e a  under t h e  curve  on age i n  bo th  groups.  
shorn to have non-salt- losln c l a s s i c a l  CAH and w a s  shorn to be HLA ldent lca l  t o  
h i s  brother (index case) whorlalso has non-salt-losin CAH. CONCLUSION: These 

We conclude 1 )  t h a t  increased  GH s e c r e t i o n  p e r s i s t e d  i n  s p i t e  of data demonstrate that i n  salt- losing c l a s s i c a l  CAH, :renatal dx of the homorygous 

f a i l u r e  of catch-up growth and 2) t h a t  t h e  c o n t r o l  GH r e l e a s e  i s  affected fetus i s  r e l i a b l e  by the neasurement of anniotic f l u i d  17-P and A. I n  

linked to  a mechanism which senses the discrepancy between actual 
nmclass ica l  or non-salt-losing c l a s s i c a l  CAH, amniotic f l u i d  17-P and A are i n  
the  mrmal  canoe, thus m e n a t a l  dx i s  not passible by hormonal evaluation. Both 

body s i z e  and a r e f e r e n c e  p o i n t  i n  t h e  organism ( s e t - p o i n t )  f o r  hormonal and H i ~ s t u d l f f i  of f e t a l  amniotic f l u i d ,  & w e l l  as correct dx of the 

normal s i z e  f o r  age.  speci f ic  form of 21-OH def and HLA studies of  the index case, are essential  l n  
diagnosing the spec i f ic  form of 21-OH def CAH m the fetus. 

FAMILIAL PERSISTENT THYROID STIMULATING HORMONE 458 ELEVATION. Michael L. N e t z l o f f .  Michigan S t a t e  
U n i v e r s i t y  College of Human Medicine,  Department of 

Pediatr ics/Human Development, Eas t  Lansing,  M I .  
Three a f f e c t e d  members of a fami ly  wi th  p e r s i s t e n t  TSH eleva- 

t i o n ,  ages  2 1/12,  3 3/12 and 5 9/12 y e a r s  were a s s e s s e d  a t  9:00 
a.m. f o r  o t h e r  p i t u i t a r y  t r o p i c  hormones and f o r  t h e i r  response 
t o  t h y r o t r o p i n  r e l e a s i n g  hormone (TRH). The two younger b r o t h e r s  
had been o f f  t h y r o i d  medica t ion  f o r  over one y e a r ,  and t h e i r  
o l d e r  s i s t e r  had never  rece ived  t h y r o i d .  TRH was given IV a t  
7 mcglkg, and TSH measured a t  t imes 0 and +30 and +60 minutes.  
Growth hormone, ACTH, LH and FSH were a l s o  measured a t  t ime 0 and 
p r o l a c t i n s  measured fo l lowing  TRH. 
P a t i e n t  Age GH ACTH FSH LH P r o l a c t i n  TSHITRH 

Years nglml pg/ml mIu/ml nglml ~11Ulml 
Time 0 30 60 

2 1/12 11 33 2.5 16 49 55 180 162 
3 3/12 8.3 20 2.5 13 - 71 255 268 
5 9/12 1.3 26 2.5 11 35 25 115 52 

The b a s e l i n e  TSH's and responses  t o  TRH s u g g e s t  primary hypothy- 
ro id i sm,  bu t  t h e  T-4's a r e  a l l  normal;  e .g .  8.4,  9 .6  and 8.4 p g /  
d l  ( f r e e  T-4 = 1.2 n g l d l ) ,  and bone ages  and h e i g h t  ages  a r e  nor- 
mal. I n  a d d i t i o n ,  a l l  t h r e e  c h i l d r e n  s t u d i e d  have e l e v a t e d  LH's, 
which do n o t  appear  f u n c t i o n a l ,  s i n c e  none have s i g n s  of preco- 
c ious  puber ty .  The TSH e l e v a t i o n  i n  t h i s  fami ly  may be func t ion-  
a l :  A 23 y e a r  o l d  a f f e c t e d  member of t h e  pedigree  r e c e n t l y  had a 
t h y r o i d  f o l l ? c u l a r  adenoma removed. Because chronic  TSH s t imula-  
t i o n  may r e s u l t  i n  t h y r o i d  carcinoma, a l l  a f f e c t e d  persons  have 
been placed on exogenous t h y r o i d  medica t ion .  

GROWTH HORMONE RELEASING FACTOR GENE STRUCTURE I N  
GROWTH HORMONE DEFICIENCY. a S. U. W 2. 461 2s3xt!m,,,F. m, k., Juhazd L. lfzumea 

and hh A. PhilliDs, U. Emory U n i v e r s i t y ,  Department of 
P e d i a t r i c s ,  A t l a n t a  and Johns Hopkins U n i v e r s i t y ,  Department of 
P e d i a t r i c s ,  Ba l t imore .  

We have used a cDNA probe f o r  human pancreas  growth hormone 
r e l e a s i n g  f a c t o r  (GRF) t o  c h a r a c t e r i z e  GRF genes i n  DNA from 
normals and c h i l d r e n  wi th  autosomal r e c e s s s i v e  i s o l a t e d  growth 
hormone d e f i c i e n c y  (IGHD) IB o r  m u l t i p l e  p i t u i t a r y  hormone 
d e f i c i e n c y  (MPHD). Lw 11, which recognizes  s i t e s  i n  t h e  
middle of both GRF cDNA sequences,  genera ted  4 h y b r i d i z i n g  
fragments of s i m i l a r  i n t e n s i t y  wi th  l e n g t h s  of 8.5,  4.5, 3.2 
and 2.7 kb. The p a t t e r n s  produced by Pvu I1 i n  combination 
wi th  7 o t h e r  enzymes were a l s o  i n c o n s i s t e n t  wi th  a s i n g l e  GRF 
gene l e s s  than  6 kb i n  l e n g t h  and sugges ted  2 o r  more 
n o n - a l l e l i c  GRF genes per  haplo id  genome. I n  a search  f o r  
g e n e t i c  l i n k a g e  markers,  we d i g e s t e d  DNA sDecimens r e p r e s e n t i n g  
17 t o  104 s e t s  o f  normal chromosomes wi th  15 endonucleases 
which c o l l e c t i v e l y  s c r e e n  f o r  v a r i a t i o n  i n  a minimum of 280 
base p a i r s .  No v a r i a t i o n  i n  GRF fragment l e n g t h  o r  number was 
d e t e c t e d .  Affected i n d i v i d u a l s  i n  5 pedigrees  wi th  I G H D  IB and 
3 pedigrees  wi th  MPHD d i d  no t  show g r o s s  a b n o r m a l i t i e s  o f  GRF 
gene fragments.  We conclude t h a t  d e l e t i o n  of GRF genes  i s  no t  
a common g e n e t i c  mechanism i n  t h e s e  f a m i l i a l  d i s o r d e r s .  
I d e n t i f i c a t i o n  of polymorphic v a r i a t i o n  i n  o r  near  t h e  GRF 
genes w i l l  be needed t o  determine whether t h e s e  forms of GH 
d e f i c i e n c y  a r e  due t o  s u b t l e  a l t e r a t i o n s  i n  GRF genes.  
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