
NORMAL SERUM T3 POSTNATAL SURGE AND INCREASED REVERSE T3 LEVELS IN 
SELENIUM-DEFICIENT RAT PUPS. IP Cl,.~no~nr, S Alex, S Stone. SL Fang, JL Leonard .lnd 
LE Bmvcrnman. D r ~ t s  of Endoci~nnlasv and Pl~v,~oli~sv, Utitv Mas, Mcd Ccntcr. Worcrslcr, -. , .,, 
MA 01655, USA arid Dcpt of Pacd~atrics, Free Unlv Brusseis, 81020 Brussels, Belgium. 

In adult rats, selenium (Se) dcficiency markedly decreases liver type I outcr-ring 5' 
dclod~nasc (5'D-I, n sclcnacnzymc convcrtlng T4 into T3), r o u l t ~ n g  In a 40% increase ~n 
scrum T4 conc~~ntr.~tions Scrum T3 and revcisu T3 (rT3) ionccnlr.,tlt,trh arc c>ncI~angcd or 
marginally decreased or ~ncreascd, respectively. In rat fe tuses ,  scrum T4 and rT3 
concentrations are not affected by selenium dcfic~uncy. We studled the effect o f  Sc 
deficiency on thyroid function in the rat neonate. 28 weanling female rats werc fed a Sc 
replete (Sct) or Sc dcficicnt (Se-) dlct for 4 wk pilor to mating and throughout gcstatlon. 2- 
3 pups from each litter wcrc sacr~ficcd 7, 14 and 21 days after delivery Serum T4, T3, rT3 
and TSH conccnlrallons and liver 5'D-I scllvlty, to assess Se dcf~c~cncy, rverc measured. 

~3(r;$jdl) IK(4) 15(3) 63(5) 56(4) 103(8) 113(23) 
rT3(pg/ml) 242(31) 2 I 323(25)' 1(14(16) 20'1(233' 
TSH(rnU/L) 38(1) 40(2) 55(4) 47(3) 5 0 0 )  50(2) 
'P<O.CQl comp~rcd to concsplndlng Sc+ group Mcan(SE) 
In Se- pups, the dccrcasc in 5'D-I activity was >YY"/u conhrnming Sc ?eficicncy (Pc0.001). In 
contrast to adult rats, Sc deficiency c s u r s  no lnricssc In =rum T4 in 1 and 2 wk old pupsand 
only a 20% increase in 3 wk old pups, hut roul ts  in a 60-250% increase in scrum rT3. 
Conclusion: 1) In the rat neonate, the 500 to 600% surge in scrum T3 levels observed 
physiologically after birth is ~ndepcndent of ltver 5'D-I ac t~v~ty ,  strongly suggesting that 
T4 lo T3 conversion by pcriphcml t~ssuus 1s not a major source of T3 tn thu neonate; 2) In 
contrast, scrum rT3 lcvcls incrcssc markedly ~n Sc- pupa as carly as thu 7th p ~ ~ s l ~ r a t ~ l  day, 
suggesting that llvcr 5'D-I is important in r7J rnctabol~sm. 
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O U T C O M E  O F  3 SIBLINGS W I T H  ANTIBODY-MEDIATED TRANSIENT 
CONGENITAL HYPOTHYROIDISM. D.  Pacaud, C.  Huot, A.  Gattereau, R.S. 
Brown, J.  Glorieux, J.H. Dussault and G. Van Vliet. Univ. d e  MontrCal et Univ. 
Laval. Quebec. Canada and Univ. of Massachussets. Worcester, Mass, USA 

Transient neonatal hypothyroidism due to transplacental transfer of maternal TSH 
receptor blocking antibodies (TBIIs) is a rare cause of congenital hypothyroidism. A 
woman with hypothyroidism secondary to Hashimoto's thyroiditis diagnosed and 
treated since age 15 y delivered three babies at age 21, 2 3  and 25 y. TBIl titers were 
very high throughout this period in the mother and in the newborns. All three babies 
(2  boys, 1 girl) had high T S H  on newborn screening (Table in S I  units) and were 
started on thyroxine replacement (8-12 pg/kg) at age 16 d (#I and 2) and 3 d (#3). 
# T S H  T 4  TSM T 4  I T 4  Bone Age 99TcScan US 

(screening) (diagnosis) (cm3) 
1 205 6 5  278 57 N.D. R e w d e d  N a t 3  y N.D. 
2 154 88 106 N.D. 10 Normal N at 1 6 d  0.95 
3 2 3  123 51 N.D. 13.9 Normal N a t 3 d  1.53 
N <15 77-174 < I 0  86-193 9-27 0.4-1.3 
Treatment was stopped at age 3 3  m o  in sib #I and at age 15 mo in sib #2; both have 
remained euthyroid since. In addition. #I  had auial sepral defect, #2 had unilateral 
renal ngenesis, and #3 died at 10 w of it complex c i rd iac  malformation. During 
pregnancy # I ,  maternal TSI l  levels wcre all nonnal,  wliereas during pregnancies #2 
and 113. they wcre elevated (8-20 m1UA). Developmental evalua~ion of  sib #I  at age 
4 y showed an IQ of 91  (Mc Carthy test), while sib #2 at age 2 112 y had a motor 
deficit (Bailey scale: motor 72, mental 88). Conclusions: transplacental transfer of  
'fUlls in this iamtly w ~ ,  ~ s ~ o c ~ . i t c d  wtth I) !rnn\lvnt neon:lral hyl)otliyroidism in all 
chlldrcn, u 1111 n o n ~ ~ n l  111) r o d  w e  st blrtll, 2, \ ,~r loLs  C O I I ~ C I I I ! ~ ~  ~ ~ i i l f o r ~ i i a ~ o ~ ~ s  in a11 
children: 31 a dc\clonment:tl outcolnc 11131 nnt>r.:~rcd rcl:~ttJ to ~ll:~lerii.rl T S l l  Ic!cls 
but not t; severity of'hypothyroidism at dlagtksis. 
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NEUROLXX;ICAL, NEURDRADIOLffiICAL AND NEUROPSYCHOLCGICAL EVALUATION 
OF PATENTS WITH CONGENITAL HYPOTHYROIDISM (CH) AT 15-YEARS. L&. J 
Puymirat, G. Van Vliet. J. Doyon and J.H. Dussault, RCseau Provincial d e  MCdecine 
Genttique du QuCbec, (Laval University and University of Montreal). 

T o  evaluate the long term consequences of congenital hvpothvroidism, w e  have 
dcvelopcd a detailed n&rological, n i u r ~ n d t o l o ~ ~ c a l - u n d  net&psy~hologtcaJ study on 
15-year old patients with C H  detected by our  screening program. Thc cohort 
conststed of 8 alrls w d  2 bovs ( mean ace: 15). Mcan ace  at tnitln~ion of ueatment 
was  35 days. ~ i e  control g r d u p c o n s i s t e ~ o f  oider sisters-or brothers (mean age 17). 
For the neurological assessment , we examined the motor functions, the sensorimotor 
apparatus, the reflexes, the cerebellar functions and the vestibular functions. T h e  
neuropsychological evaluation included the IQ, the memory, the verbal,  the 
attentional and the frontal functions. Finallv. oatients with C H  (but not their sibs) 
were explored by brain magnetic resonancd i k g i n g  (MRI). ~ h k  neurological and 
MRI evaluation was normal for 9 patients whereas one patient had minor cerebellar 
dysfunction in association with moderate cerebeliar atrophy on MRI. T h e  
neuropsychological evaluation reveals no  significant difference between the  
hypothyroid and control group for global IQ (mean lor both group: 103), memory, 
verbal, frontal and attentional functions. However. 4 patients with CH had lower 
performances than their sibs, specifically lor the attentional and frontal tests. Patients 
with lower IQ at 5 years also had lower IQ at 15 years. No correlation was found 
between the neuropsychological performance and the levels of T 4  at diagnosis nor 
with age at initiation of ueatment. This study confirms our previous results showing 
that some patients with C H  have still minor neurological and neuropsychological 
manifestations despite early treatment. 
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EFFECT OF THYROID HORMONE TREATMENT O N  THYROMEGALY IN 
CHILDREN A N D  ADOLESCENTS WITH HASHIMOTO'S THYROIDITIS. 
& I. Rother, D. Zimmerman, and W. F. k h w e n k ,  Department of Pediatrics, Mayo 
Clinic and Foundation, Rochester, MN 55905, U.S.A. 

T h e  effectiveness of  thyroxine treatment in childhood to reduce thyromegaly in 
Hashimoto's thyroiditis is controversial. Previous data are based on responses of both 
adults and children, and thyroid function is frequently not well documented. The 
present study was undertaken to determine whether certain subgroups of children with 
goitrous Hashimoto's disease might more rcadily show a rcduction in thc sim o r  their 
thyroid glands when treated with thyroid hormone. Shty-nine patients i 18 years of 
age evaluated since 1982 with antibody proven IIashimoto7s disease and more than 
minimally enlarged thyroid glands werc identified. All patients werc followed for > 1 
year and examined by palpation at least twice in the 12 month period after diagnosis. 
Only clearly identifiable changes in thyroid gland size were used to categorize patients. 
Thirteen of 50  patients treated with thyroxine were euthyroid prior to therapy; in no 
case did treatment aflect gland size. A different response ( p  < 0.001) was observed 
in the 21 hypothyroid children: 16 (76%) had a reduction of their gland size while only 
in 5 (24%) patients thyromegaly persisted without change. Of 16 treated patients with 
wmpensated hypothyroidism (mean TSH 16.4 + 3.9 m U L ) ,  12 (75%) showed no 
change and 4 (25%) a reduction. Variable wurscs independent of TSH levcls were 
observed in the 19 untreatcd patients: smaller in 5 (26%), unchanged in 10 (53%) and 
larger in 4 (21%). W e  conclude that only hypothyroid children with I-Iashimoto's 
disease respond to thyroxinc treatment with a rcduction of thyromegaly (in 76% of 
cascs), whereas no significant bcnefit of treatment could be  shown in patients with 
normal plasma thyroxinc lcvcls prior to therapy rcgardlcss of TSH lcvcls. 
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D .  L e w i n s o n ,  P .  S h e n z e r ,  2 :  H o c h b e r g .  
B .  R a p p a p o r t  F a c u l t y  o f  M e d i c l n e ,  T e c h n i o n ,  H a i f a ,  I s r a e l .  
GROWTH HORMONE (GH) RECEPTOR IMMUNOREACTIVITY I N  CARTILAGE 
AND BONE OF GROWTH-RETARDED HYPOTHYROID ( H T )  RATS. 

HT r e s u l t s  i n  d i m i n i s h e d  GH s y n t h e s i s ,  i n c r e a s e d  l i v e r  
GH r e c e p t o r s  g r o w t h  r e t a r d a t i o n  w i t h  n a r r o w i n g  o f  t h e  
g r o w t h  p l a t e ' a n d  o s t e o p e n l a .  We e x a m i n e d  t h e  x m m u n o r e a c -  
t i v i t y  (18) o f  GH r e c e p t o r s  ( R )  i n  t i b i ae  o f  n o r m a l  y o u n g  
r a t s ,  a n d  c o m p a r e d  t h e m  w i t h  r a t s ,  r e n d e r e d  HT , b y  
m e t h y m a z o l e  f o r  7 w k ,  w i t h  o r  w i t h o u t  GH o r  L - t h y r o x i n e  
(T,,) r e p l a c e m e n t  o v e r  , t h e  l a s t  2 w k ,  t o  d e m o n s t r a t e  ' c a t c h -  
u p  g r o w t h .  T h e  a v i d l n - b i o t i n - p e r 0  d a s e  m e t h o d  w a s  u s e d  
t o  l o c a l i z e  GH-R, t a g g e d  , w i t h  m o n o z o n a l  a n t i b o d y  t o  t h e  
GH-R (MAb 2 6 3 ) .  Q u a n t i t a t i v e  a n a l  s ls  w a s  m a d e  b y  a n t i b o d y  
d i l u t i o n .  HT a n d  r e p l a c e m e n t  e d i c a c y  w e r e  v a r i f i e d  b y  
s e r u m  T, a n d  T, l eye ls .  HT r a t s '  g r o w t h  w a s  s t u n t e d ,  a n d  GH 
t h e r a p y  i n d u c e d  c a t c h - u p '  g r o w t h ,  t o  h a l f  o f  t h a t  o f  T, 
r e p l a c e m e n t .  P i t u i t a r y  GH l e v e l s  w e r e  n u l l i f i e d  i n  HT. I n  
n o r m a l  r a t s  GH-R I R  w a s  l o c a l i z e d  a t  t h e  r e s t l n g  c h o n d r o -  
p r o g e n i t o r  c e l l s  a n d  i n  m a t u r e  h y p e r t r o p h i c  c e l l s  o f  t h e  
g r o w t h  p l a t e ,  b u t , n o t  i n  p r o l i f e r a t i n g  c h o n d r o b l a s t s .  I t  
w a s  a l s o  D r e s e n t  i n  a r t i c u l a r  c a r t i l a s e .  I n  o s t e o b l a s t s .  
o s t e o c l a s t s ,  s o m e  o s t e o c y t e s  o f  t h e  m e y a p h y s e a l  b o n e ,  a n d  
v a r i o u s  c o m p o n e n t s ,  o f  t h e ,  b o n e  m a r r o w .  I n  HT b o n e s  GH-R 
w e r e  a l s o  e v i d e n t  i n  ~ r o l i f e r a t i n q  f l a t  c h o n d r o b l a s t s  o f  
t h e  g r o w t h  p l a t e .  GH-8: I R  w a s  > I - f o l d s  h i g h e r  i n  HT g r o w t h  
p l a t e  a n d  b o n e  c o m p a r e d  w i t h  n o r m a l .  GH r e p l a c e m e n t  
d e c r e a s e d  t h e  intensity o f  GH-R I n  b o t h  c h o n d r o c y t e s  a n d  
o s t e o b l a s t s  a n d  T r e p l a c e m e n t  n o r m a l i z e d  i t .  I t  i s  
c o n c l u d e d  t i a t  b o n e  > n d  c a r t i l a g e  GH-,R i n c r e a s e  i n  HT, d u e  
p a r t l y  t o  t h e  a c c o m p a n i e d  G H - d e f l c l e n c  a n d  p a r t l y  
t h r o u g h  d i r e c t  T, e f f e c t  i n  c a r t i l a g e  a n d  k n e .  
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PWILLWY THYROID CANCER IN CHILDREN. D. Z l m n m n ,  I. Hay, and E. 
B e r g s t r a l h ,  Departn'ent of  P e d i a t r i c s ,  D i v i s i o n  o f  Endocr inology,  a n d  
S e c t i o n  o f  B i o s t a t i s t i c s ,  Mayo C l i n i c ,  R c c h e s t e r ,  MN 55905, USA 

P a p i l l a r y  t h y r o i d  c a n c e r  has been r e p o r t e d  i n  l a r g e  
numbers o f  c h i l d r e n  f rom r e g i o n s  c l o s e  to t h e  C h e r n o b i l  n u c l e a r  
e x p l o s i o n .  The p a p i l l a r y  t h y r o i d  c a n c e r  i n  these c h i l d r e n  h a s  been 
r e p o r t e d  t o  b e  mre a g g r e s s i v e  t h a n  a r e  s i m i l a r  t u m r s  a r i s i n g  i n  
o t h e r  s e t t i n g s .  To examine t h e  e f f e c t  o f  p r e v i o u s  r a d i a t i o n  t h e r a p y  
o n  a g g r e s s i v e n e s s  o f  c h i l d h o o d  p a p i l l a r y  t h y r o i d  c a n c e r ,  we examined 
t h e  r e c o r d s  of  90 c h i l d r e n  ( 6 6  g i r l s  a n d  24 b o y s )  l e s s  t h a n  1 7  y e a r s  
o f  a g e  r e c e i v i n g  p r i m a r y  s u r g i c a l  t r e a t m e n t  f o r  p a p i l l a r y  t h y r o i d  
c a n c e r  a t  t h e  Mayo C l i n i c  between 1940 a n d  1990. 2 1  p a t i e n t s  ( 2 3 % )  
had r e c e i v e d  p r e v i o u s  r a d i a t i o n  therapy-usual ly  c a p r i s i n g  low-dose 
e x t e r n a l  beam r a d i a t i o n  f o r  benign c o n d i t i o n s  such a s  thymic  
enlargement .  W i a n  f o l l o w u p  was 30 y e a r s .  

R a d i a t i o n  Ns R a d i a t i o n  PValue 
Grade of  t u m r  Grade 1 91% 95% 0.56 

Grade  2 9% 5% 
S i z e  of  turror < 4 a n  52% 81% 0.018 

> 4 48% 19% 
M r a t h y r o i d a l  i n v a s i o n  288 16% 0.19 
Neck node n e t a s t a s e s  100% 77% 0.015 
D i s t a n t  r r e t a s t a s e s  5% 4% 0.59 
CCncluSion: C h i l d r e n  w i t h  p r e v i o u s  r a d i a t i o n  t h e r a p y  had l a r g e r  
t W r S  a n d  m r e  f r e q u e n t  neck node r r e t a s t a s e s  t h a n  d i d  c h i l d r e n  
w i t h o u t  p r e v i o u s  r a d i a t i o n .  Grade of tunmr, e x t r a t h y r o i d a l  
i n v a s i o n ,  tumr r e c u r r e n c e  and m r t a l i t y  were n o t  s i g n i f i c a n t l y  

S92 d i f f e r e n t  i n  r a d ~ a t e d  and n o n r a d i a t e d  p a t i e n t s .  


	529: POSTNATAL SURGE AND INCREASED REVERSE T3 LEVELS IN SELENIUM-DEFICIENT RAT PUPS.

