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EVOKED POTENTIALS T N  NEWRORNS WITH CONGENITAL HYPO- 

rTc p e d i a t r i c s  an; Neuroloqv. ~ n i v b r s i t v  of 
Texas Medical Branch, Galveston, g ex as: 

To e v a l u a t e  t h e  e f f e c t  of congen i t a l  hypothyroidism 
(CH) on nervous s y s t e n  d e v e l o p n t ,  we performed evoked p o t e n t i a l  
s t u d i e s  on 6 i n f a n t s  a t  3-8 weeks of age  wi th  CH be fo re  any 
therapy was given.  A l l  i n f a n t s  were screened a t  t h e  time of 
h o s p i t a l  d i scha rge  and again  a t  about  2 weeks by f i l t e r  paper 
determinat ion of T4 and TSH. A serum specimen confirmed t h e  
abnormal f i l t e r  paper values  a t  t h e  time o f  s tudy.  !he i n f a n t s  
p a r t i c i p a t i n g  i n  t h i s  s tudy  a l l  had serum TSH concen t r a t ions  > 100 
pU/ml (normal 0) .  Serum T4 range was 4.1-8.5 pg/dl a t  t h e  time of 
study. A l l  had thy ro id  t i s s u e  on 9 9 ~ c  scan.  4 had e c t o p i c  t hy ro id  
t i s s u e  and 2 had a thyroid  gland i n  t h e  normal l oca t ion .  

Drainstern aud i to ry  evoked p o t e n t i a l s  (BAEP) were a b n o r ~ m l  i n  4 
o f  6 i n f a n t s  and s h o d  prolonged 1-111 and I-V interpeak l a t en -  
cies i n  a l l  ( > 2.5 S.D. above l a b  mean f o r  age ) .  Visual  evoked 
p o t e n t i a l s  (VEP) were abnormal i n  3 of 6 s u b j e c t s  and a l l  s h o d  a 
p a t t e r n  of imnatur i ty .  Somatosensory evoked p o t e n t i a l s  (SSEP) 
were normal. These BAEP r e s u l t s  i n d i c a t e  s e l e c t i v e  caudal  bra in-  
stem dysfunct ion i n  t h e s e  i n f a n t s  w i th  CH t h a t  is no t  c o n s i s t e n t  
wi th  imnatur i ty  a lone  and d i f f e r s  from BAEP abnorma l i t i t e s  i n  
o lde r  c h i l d r e n  who had k e n  t r e a t e d  f o r  CH f o r  many yea r s  (Ped ia t r  
Res 20:570,1986). 

W e  conclude t h a t  i n f a n t s  wi th  r e l a t i v e l y  mild CH (serum T4 
values  > 4 ]~g/dl  a t  3-8 weeks of age) have evidence o f  abnormal 
caudal  hra ins tem deve lopnmt ,  and t h a t  normal T4 production is 
necessary  t o  a s s u r e  normal b ra in  developrent  a t  a tints he fo re  
d i agnos i s  of CH can be made by neonata l  screening.  

LONG TERM GROWTH I N  JUVENILE ACQUIRED HYPOTHYROIDISM. 
S c o t t  A. R i v k e e s .  John D. ~ r a i f o r d .  Hans H. Bode. 
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Long t e r m  growth was a s s e s s e d  i n  17 g i r l s  (F) and 6 boys  
(M) p r e s e n t i n g  w i t h  hypo thy ro id i sm a t  a g e s  11.422.6 (m+SD) and 
10.224.7 y r s .  Bone a g e s  (F 6.223 and M 6.122.7 y r s ,  G r e u l i c h -  
P y l e )  and g rowth  p a t t e r n  s u g g e s t e d  d u r a t i o n  of hypothyroidism 
>3 yrs .  P r e - i l l n e s s  he igh t s  were 0.27+.12(73) and 0.392.15 (4M) 
SD s c o r e s  (SDS) a b o v e  a v e r a g e .  A t  d i a g n o s i s  h e i g h t  SDS had 
f a l l e n  t o  -4.045.5 (F) and -4.155.5 (M) ( h e i g h t  a g e s  7 and 7.1 
y r s )  b u t  p r e d i c t e d  h e i g h t s  ( B a i l e y - P i n n e a u )  were  no rma l  (F  
155L7.5 and M 17727.7 cm). Serum T4 was 1.1+0.3 u g l d l  and TSH 
5702255 m I U l m l  a t  d i a g n o s i s .  On T4 t h e r a p y  (3.42.3 u g l k g l d a y )  
serum T4 a v e r a g e d  9.622.5 u g l d l  and TSH 2.923.9 m I U l m 1 .  Con- 
comitant with onset  o r  progress ion of puberty dur ing the  f i r s t  
18 mos of therapy change i n  s k e l e t a l  maturat ion (ABA) exceeded 
t h a t  o f  h e i g h t  a g e  (&A) r e s u l t i n g  i n  l o s s  o f  p r e d i c t e d  ma tu re  
height ;ABA/~HA r a t i o  1 .73~3 .5  (F) and 2.12.46 (M). T h i s  l o s s  
was p ropor t iona l  t o  du ra t ion  of hypothyroidism.Adu1t height  SDS 
were lower than p r e - i l l n e s s  SDS (7F-2.625.16 and 4 H=-1.92.19) 
and ma tu re  h e i g h t s  were a l s o  lower  t h a n  p r e d i c t e d  h e i g h t  a t  
d iagnosis .  Adul t  females  stood 14925 cm (HA 11.6 y r s )  and males 
168+5.1 cm (HA 14.7yrs). Conclusion: Prolonged j u v e n i l e  hypo- 
t h y r o i d i s m  r e s u l t s  i n  permanent h e i g h t  d e f i c i t .  T h i s  l o s s  i s  
p ropor t iona l  t o  du ra t ion  of i l l n e s s  and i s  not due t o  excess ive  
T t h e r a p y .  The d a t a  tempt  s p e c u l a t i o n  t h a t  d e l a y  of p u b e r t y  
m$ht ame l io ra t e  t h e  height d e f i c i t .  

GONADOTKW I N  SUKG E IN INFANTS OF MEN WITH KALLMANN' S 
SfNDROME. Susan R .  Rose, Fernando Cassor la ,  Richard 

478 J . Sherins , Devel . bhdocrinol . NICHO, N I H ,  Bethesda 
We hypothesized t h a t  some i n f a n t s  of men with 

~ a l l m a n n ' s  syndrome ( g e n e t i c a l l y  t ransmit ted condi- 
t i o n )  would show def ic iency of t he  neonata l  gonado- 
t r o p i n  and sex s t e r o i d  surge demonstrated i n  normal 

i n f a n t s .  Most a f f e c t e d  ind iv idua l s  a r e  not i d e n t i f i e d  u n t i l  t h e  
onset  of puberty is  delayed.  Accordingly, we evaluated seven 
i n f a n t s  f a the red  by men who became f e r t i l e  a f t e r  hormonal t r e a t -  
ment f o r  Kallmann's syndrome. Midline f a c i a l  f e a t u r e s  and 
g e n i t a l  Jnatomy were normal i n  a l l .  Blood was sampled through 
an indwel l ing l i n e  every 20 minutes from midnight t o  2 AM f o r  
LH, FSA, and e i t h e r  e s t r a d i o l  (F2) and t e s tos t e rone  ( T ) ,  p r io r  
t o  an LHRH t e s t  (100 mcg N). 

sex age F2 T highest  basal  1.HKH peak 
(days)  (pglml) ( n g l d l )  LH(mIU/ml) FSH LH F SH 

M 56 - 234 11 1 46 5 
M 81 - 6 5 17 8 80 26 
M 85 - 183 13 5 40 8 
M 92 - 273 I I  6 - - 

F 113 15 - <4  4 26 37 
These da t a  i n d i c a t e  t h a t  i n f a n t s  of Kallmann's f a t h e r s  have 
t h e  gonadotropin and sex s t e r o i d  surge shown f o r  normal i n f a n t s .  
We conclude t h a t  e i t h e r  our i n f a n t s  do not have Kallmann's 
syndrome, o r  t he  neonata l  surge remains i n t a c t  d e s p i t e  p r o t e n t i a l  
l a t e r  l o s s  of gonadotropin r e l e a s e .  

NOCTURNAL TWKOTROP IN SURGE I N  NORMAL CHILDREN. 
Susan R. Rose, Mark H .  h e i g ,  Bruce C .  Nisula 
( Spon. by George Cl~rousos)Developmental lhdocrinology 479 NICHO, NM, Bethesda, MD 20892 

A nocturnal  surge i n  serum thy ro t rop in  (TSH) 
occurs  i n  a d u l t s  between l a t e  af ternoon and midnight.  

To determine if a s i m i l a r  TSH surge occurs  i n  c h i l d r e n ,  we 
s tud ied  32 c h i l d r e n ,  ages 4 t o  18 years,who were normal i n  height  
and weight.  Samples f o r  TSH were drawn through an Indwelling 
c a t h e t e r  hourly f o r  24 hours i n  o lde r  ch i ld ren  o r  1500 t o  0400 
i n  sma l l e r  ch i ld ren .  Serum TSH was measured by a 3 - s i t e  mouse 
monoclonal IKMA( Serono Diagnost ics ,  Inc .) ,which has a s e n s i t i v i t y  
l e s s  than 0.3 U u / m l .  The nocturnal  TSH surge was ca l cu la t ed  a s  
t he  percent  i nc rease  i n  t he  nighttime TSH ( 3  consecut ive  values  
with highest  mean) over the  daytime TSH ( 3  consecut ive  values  
wi th  lowest mean). The time of peak was the  mid-time point  of 
t he  highest  3 values  a t  n igh t .  
Age N Day TSH Night TSH Nocturnal Time 
( y r )  ( UU/ml) ! 11Ulml) p value TSH Surge ( X )  of Peak 
4-8 6 2.0t.4 3.9f .5 < .01 121f32 2230f40 
9-11 9 1 .7t  .2 3.8t .6 < .01 122t 9 2320t20 
12-13 10 1.8f.3 4 . l t .6  < .OL 160f 34 0010f30 
14-18 7 1.7f .2 3 -5t.2 < .01 93?-27 0130t50" 
Values shown a r e  mean f SE; * p < .001, compared with age 4-8. 

A l l  t h e  ch i ld ren  demonstrated a s i g n i f i c a n t  nocturnal  TSH 
su rge .  The timing of t he  surge d i f f e r e d  with age.  Younger ch i ld -  
ren had t h e i r  surge s i g n i f i c a n t l y  e a r l i e r  i n  t he  night  than d id  
ado le scen t s .  We conclude t h a t  normal ch i ld ren  a s  young a s  4 
years  of age have a nocturnal  surge of TSH. 

MOSAICISM OF SKIN 1,25 DIHYDROXYVITAMIN D (1 ,25)  
RECEPTORS I N  THE A D U L T  AND NEONATAL SHEEP? INCREASED 
RECEPTOR DENSITY IN WOOLY SKIN. Richardus Ross, ~ a n e  480 Flore r  (Spon. by R.C. Tsang) U. of Cincinnat i  Med. 
=De~ t .  P e d i a t r i c s .  C inc inna t i .  OH. 

Autor$diographic s t u d i e s  i n  r a t s  have demonstrated 
s p e c i f i c  l o c a l i z a t i o n  of 1.25 in  h a i r  f o l l i c l e  basal c e l l s ,  
whereas, i n  humans, t h e  absence of 1 ,25 nuc lea r  binding i s  asso-  
c i a t e d  with a lopecia .  These observat ions  suggest  a r o l e  of 1.25 
in  t h e  r egu la t ion  of t h e  epidermal c e l l s  responsible  f o r  h a i r  
growth and/or d i f f e r e n t i a t i o n .  We hypothesized t h a t  i n  a spec i e s  
which demonstrates a mosaicism of h a i r  growth, such a s  t h e  sheep, 
t h e r e  would be a s i m i l a r  mosaicism of 1,25 receptor  concentra- 
t i o n s .  We t e s t e d  t h i s  hypothesis  i n  nuc lea r  r ecep to r s  prepared 
by high s a l t  ex t r ac t ion  of a low s a l t  crude nuclear  f r a c t i o n  of 
wooly, f lank skin  (W) versus  non-wooly, groin  skin  (NW). 
3H-1,25-Receptor complexes e x h i b i t  a 3.55 binding component t h a t  
co-sedimented with t h e  sheep i n t e s t i n a l  r ecep to r ,  bound t o  
DNA-cellulose and e lu t ed  with 0.16M KC1. Scatchard ana lys i s  
revealed t h e  following equi l ibr ium binding da t a :  

Wooly skin  (n-7)  Non-wooly skin  (n=7)  
Kd (nM) 0.36 + 0.09 0.23 + 0.07 NS 
Nmax (fmlmg p ro t )  102 18 20 + 7 p<D.005 
Prel iminary s t u d i e s  of neonata l  skin  indicate-a s i m i l a r  mosaicism 
though receptor  concentra t ions  a r e  gene ra l ly  twice  t h a t  i n  t h e  
adu l t .  These da t a  represent  t h e  f i r s t  d e m o n s m o n  of a 
cutaneous mosaicism of 1 ,25 r ecep to r s  i n  an animal specjes .  The 
f ind ing  of increased 1,25 receptor  dens i ty  i n  a r eas  of wool 
production provides f u r t h e r  evidence f o r  a r o l e  of 1,25 in  t h e  
r egu la t ion  of h a i r  growth and/or d i f f e r e n t i a t i o n .  

FETAL AND NEDNATAL PARATHYRIID GLAM) ETKTION: USE OF 
TIE WECHEMICAL BIQASSAY TO DFPERMZNE C1RCULAT.UK 
LEVELS OF BIOLOGICALLY PCTIVE FTH (him) IN NOF!N& 0 4 8 1  AND-CNMNATES, Lewis P. Rubin, J amesT .  
P o s i l l i w ,  A l l i s o n  I. Caplan, Edward M. Brawn, 
Constant ine  S. Anast,  Departments o f  P e d i a t r i c s  and 

Medicine, Harvard Medical School,  Boston, m 
Elevated f e t a l  p l a s m  total calc ium (Ca), i on ized  calc ium 

(Ca.) and ino rgan ic  phosphorus (P) d e c l i n e  du r ing  t h e  f i r s t  2-3 
da$s o f  l i f e .  1 / 3  to 1 /2  o f  p re t enn  i n f a n t s  w i l l  e x h i b i t  a n  
exaggerated e a r l y  neona ta l  hypocalcemia (i3Gi). Previous  s t u d i e s  
o f  innunoreact ive  PIW (iPTH) i n  ENH have y i e lded  inconclusive  
r e s u l t s  s i n c e  sane a n t i s e r a  a r e  d i r e c t e d  a g a i n s t  b i o l c q i c a l l y  
i n a c t i v e  forms o f  h o m n e .  W e  used a s e n s i t i v e  cy tcchen ica l  b io-  
a s s a y  to measure c i r c u l a t i n g  l e v e l s  of b i o m  a s  w e l l  a s  iPTH. 
Assays were carried o u t  i n  unbilical cord p l a s m  (n=60) and 
p l a s m  frcm no- and hypocalcanic  neonates  f r a n  25-42 weeks 
g e s t a t i o n  ( ~ 1 0 ) .  The b ioas say  is based on PIW mediated stimu- 
l a t i o n  o f  g lucose  6-phosphate d e h y d n q e m s e  a c t i v i t y  i n  d i s t a l  
convoluted t u b u l e s  o f  guinea p i g  kidney. Cord p l a s m  b i o m  was 
e l w a t e d  (30.7f10.1 (SEM) pg1m.l) canpared to m m 1  a d u l t s  (9.2 
f 1.0 pg/ml) . Addit ion o f  antih- PTH an t ibody  t o  p l a s m  ex- 
t i ngu i shed  b i o a c t i v i t y .  P o s t n a t a l  d e c l i n e  i n  Ca (7.2i0.2 q / d l )  
and Cai (1.05f 0.05 rrEl/l), wen in e x t r e n e l y  p re t enn  i n f a n t s ,  
r e s u l t e d  in inc reased  bioPIW l e v e l s  (61.8t11.3 pr~/rnl). When Ca 
inc reased  a f t e r  day 3, bioITH was suppressed to l e v e l s  helm 
those ob ta ined  frcm p a i r e d  co rd  sanples. S T H  also rose and f e l l  
i n v e r s e l y  wi th  Ca. B i o l g i c a l l y  a c t i v e  FTW is produced bv the 
f e t u s  and n&rn i n f a n t ,  and c i r c u l a t i n q  l e v e l s  o f  h o m e  res- 
p n d  to phys io loq ica l  chanqes i n  Ca and Cai. 
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