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T h e  Effect  of N e o n a t a l  T h y m e c t o m y  in the  I n d u c t i o n  of E x p e r i m e n t a l  A u t o i m m u n e  T h y r o i d i t i s  in 
the  Rat  

N e o n a t a l  t h y m e c t o m y  in m a n y  species, i nc lud ing  t he  
ra t ,  h a s  been  found  to  severely  depress  t he  d e v e l o p m e n t  
of those  immuno log ic  responses  wh ich  h a v e  been  t e r m e d  
cel l -media ted .  The  ab i l i ty  of an ima l s  t h y m e c t o m i z e d  a t  
b i r t h  to  re jec t  foreign skin  graf t s  is impa i r ed  1,2, t he i r  
l y m p h o i d  cells are i ncapab l e  of e l ie i t ing a n o r m a l  g ra f t  
versus  hos t  response  8,4 and  de layed  h y p e r s e n s i t i v i t y  
responses  to  such  an t igens  as t u b e r c u l i n  and  bov ine  se rum 
a l b u m i n  are depressede.  The  effect  of ear ly  t h y m e c t o m y  
on t he  d e v e l o p m e n t  of h u m o r a l  i m m u n i t y ,  however ,  has  
been  found  to v a r y  cons ide rab ly  depend ing  on  t he  an t i gen  
a n d  t he  species employed~.  The  purpose  of t he  fol lowing 
e x p e r i m e n t s  was to d e t e r m i n e  t h e  effect  of n e o n a t a l  
t h y l n e c t o m y  in the  r a t  on t he  ab i l i t y  to  deve lop  au to-  
i m m u n e  thyro id i t i s ,  a n  expe r i m en t a l l y  induced  disease 
cha rac t e r i zed  b o t h  b y  l y m p h o i d  cell i n f i l t r a t ion  of t he  
t h y r o i d  a n d  t he  p r o d u c t i o n  of an t ibod ie s  to  thyrog lo-  
bul in.  

P r ev ious  inves t iga to r s  h a v e  found  t h a t  e x p e r i m e n t a l  
a u t o i m m u n e  thy ro id i t i s  could be  p roduced  in t he  r a t  b y  
t he  use of homologous  o r  he te ro logous  t h y r o i d  ex t r ac t s  
or t h y r o g l o b u l i n  emuls i f ied  in comple te  F r e u n d ' s  ad ju-  
v a n t  6 w i t h  or w i t h o u t  Bordetella pertussis ~,s, I n  t he  
fol lowing e x p e r i m e n t s  he te ro logous  (bovine) thyroglo-  
bu l in  and  F r e u n d ' s  comple te  a d j u v a n t  were used in 
c o m b i n a t i o n  w i t h  B. pertussis to  p roduce  t hy ro id i t i s  in 
t he  ra t .  

Materials and methods. Neonatal thymectomy. Sprague-  
Dawley  r a t s  were t h y m e c t o m i z e d  w i t h i n  24 h of b i r t h  b y  
a m e t h o d  descr ibed  b y  ASANUMA et  al. 9. R a t s  were examin -  
ed a t  a u t o p s y  for res idua l  t h y m u s  tissue. 

Production o/ thyroiditis. 6- to  8-week-old n e o n a t a l l y  
t h y m e c t o m i z e d  or s h a m  ope ra t ed  r a t s  were injeCted in t he  
h i n d  foo tpads  w i t h  2 m g  bov ine  t h y r o g l o b u l i n  emuls i f ied 
in F r e u n d ' s  comple te  a d j u v a n t .  A s i m u l t aneous  b u t  
s epa ra t e  in j ec t ion  of 0.1 ml  of Bordetella pertussis (200 • 
10 ~ o rgan i sm per  rnl) was  g iven  s.c. in  t he  u p p e r  surface of 
t he  h i n d  legs. Cont ro l  s h a m  ope ra t ed  an ima l s  were in jec ted  
in t he  same m a n n e r  w i t h  b o v i n e  se rum a lbumin .  Animals  
were sacr i f iced b y  e x s a n g u i n a t i o n  a t  17-18days  fol lowing 
i m m u n i z a t i o n .  

Evaluation o/ thyroiditis. The  t h y r o i d  g land  of each  
a n i m a l  was  e v a l u a t e d  h is to logica l ly  b y  t he  fol lowing 
scale:  0, n o r m a l  t h y r o i d ;  + 1, v a r y i n g  n u m b e r s  of smal l  

Table 1. Depressed incidence of experimental autoilnmune thyroiditis 
in neonatally thymeetonfized Sprague-Dawley rats as compared to 
sham-operated controls 

Group No. of animals Histologic evaluation 
o +1 +2 +3 

Sham-operated 24 -- 4 17 3 
Neonatally thyinectoinized 18 8 10 -- 3 
Incomplete thymeetoiny 5 -- 1 4 -- 

Table II. Precipitating antibody titers to bovine thyroglobulin 

Log s antibody titer 

Sham operated animals 24 2.54~0,66 
Neonatally thymeetomized 18 2.27i0.73 

focal col lect ions of l y m p h o c y t e s ;  q -2 ,  i n f l a m m a t o r y  
foci of l ymphocy te s ,  some fol l icular  d i s rup t ion  and  colloid 
loss, a p p r o x i m a t e l y  25% of t he  g land  affected,  q-31 
follicles more  severe ly  d is rupted ,  some fibrosis,  25-40% of 
t he  g land  affected.  

Antibody titration. A n t i - b o v i n e  t h y r o g l o b u l i n  t i t e r s  
were d e t e r m i n e d  b y  O u c h t e r l o n y  pe rc ip i t in  reac t ions  
pe r fo rmed  on microscope slides w i t h  0.05 m l  of a 4 m g / m l  
so lu t ion  of b o v i n e  t h y r o g l o b u l i n  or b o v i n e  se rum a lbumin .  
Serial  twofold  d i lu t ions  of t he  an t i s e ra  were prepared .  
The  t i t e r  of p r ec ip i t a t i ng  a n t i b o d y  was d e t e r m i n e d  as the  
las t  d i lu t ion  g iv ing  a vis ible  prec ip i ta te .  

Results. 17 of 24 s h a m  ope ra t ed  ra t s  in jec ted  w i t h  
b o v i n e  thy rog lobu l in ,  F r e u n d ' s  comple te  a d j u v a n t  a n d  
Bordetella pertussis deve loped  t hy ro id i t i s  wh ich  could be  
classified as + 2 (Table  I). S h a m  ope ra t ed  cont ro l  r a t s  
in jec ted  w i t h  b o v i n e  s e rum a lbumin ,  comple te  F r e u n d ' s  
a d j u v a n t  and  B. pertussis did no t  deve lop  thyro id i t i s .  
Only  2 of t he  9 an ima l s  showed  l y m p h o c y t i c  foci on 
some sect ions  of t he  thyro id .  N e o n a t a l l y  t h y m e c t o m i z e d  
r a t s  showed  a g rea t ly  depressed  ab i l i t y  to  develop 
t he  same  l y m p h o i d  cell i n f i l t r a t ion  of t he  t h y r o i d  t h a t  
was cha rac te r i s t i ca l ly  seen in t he  s h a m  ope ra t ed  an ima l s  
(Table  I). An ima l s  t h a t  h a d  been  found  to  h a v e  t h y m i c  
t issue r e m n a n t s  a t  a u t o p s y  showed  t hy ro id i t i s  equ iva l en t  
to  t h a t  of t he  s h a m  ope ra t ed  an ima l s  (Table  I). 

The t i t e r s  of p r e c i p i t a t i n g  a n t i b o d y  to  bov ine  thy ro -  
g lobul in  were found  to be  t he  same  in b o t h  the  s h a m  
ope ra t ed  and  n e o n a t a l l y  t h y m e c t o m i z e d  r a t s  (Table II) .  

Discussion. R a t s  i m m u n i z e d  w i t h  b o v i n e  thy ro -  
g lobul in  emuls i f ied  in F r e u n d ' s  comple te  a d j u v a n t  and  
g iven  a s i m u l t a n e o u s  in j ec t ion  of Bo~detella pertussis 
were found  to deve lop  m o d e r a t e l y  severe e x p e r i m e n t a l  
a u t o i m m u n e  thyro id i t i s .  This  i m m u n i z a t i o n  m e t h o d  was 
found  to be  m u c h  more  effect ive  t h a n  t h e  in jec t ion  of 
bov ine  t h y r o g l o b u l i n  and  F r e u n d ' s  comple t e  a d j u v a n t  
a lone 1~ The  t hy ro id i t i s  p roduced  was cha rac te r i zed  b y  
t he  d e v e l o p m e n t  o f  b o t h  l y m p h o c y t e  in f i l t r a t ion  of t he  
t h y r o i d  and  c i rcu la t ing  a n t i b o d i e s  to  t he  bov ine  t h y r o -  
b lobul in ,  b u t  i t  was  found  t h a t  on ly  one of these  para -  
me te r s  was  affected b y  the  r e m o v a l  of the  t h y m u s  a t  b i r th .  
The  n e o n a t a l l y  t h y m e c t o m i z e d  r a t  d id  no t  develop t he  
l y m p h o c y t e  in f i l t r a t ion  cha rac t e r i s t i c  of e x p e r i m e n t a l  
a u t o i m m u n e  thyro id i t i s .  

P rev ious  s tudies  1, 2, as well  as t h e  p re sen t  inves t iga t ion ,  
seem to  suggest  t h a t  t he  cells i nvo lved  in t he  i nduc t i on  
of ce r t a in  e x p e r i m e n t a l  a u t o i m m u n e  diseases are a class 
of t h y m u s - d e p e n d e n t  cell. I n  t h i s  research  s t u d y  and  in 
those  of o thers2 even  smal l  r e m n a n t s  of t h y m u s  afforded 
the  a n i m a l  t he  ab i l i ty  to  deve lop  the  expe r imen t a l l y  
induced  disease. 
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Cont ra ry  to the  depress ion observed in the  p roduc t ion  
of the  cellular inf i l t ra t ion of the  thyroid ,  the  neonata l ly  
t h y m e c t o m i z e d  ra ts  developed circulat ing t i te rs  of ant i-  
bovine  thyroglobul in  which  were equ iva l en t  to the  t i ters  
seen in the  sham opera ted  animals .  The p roduc t ion  of 
c i rcula t ing an t i body  to bovine thyroglobul in  seems to be 
i n d e p e n d e n t  of the  presence  of t h y m u s  shor t ly  af ter  
b i r th .  

In  these  exper imen t s  i t  appears  t h a t  b o t h  t h y m u s -  
d e p e n d e n t  and t h y m u s - i n d e p e n d e n t  act ivi t ies  are involv- 
ed in the  response  to bovine thyroglobul in .  The t h y m u s  
d e p e n d e n t  mechan i sms  are main ly  those  t h a t  are involved 
in the  di rect  cellular response  in the  thyroid ,  while the  
t h y m u s - i n d e p e n d e n t  ones are p r imar i ly  involved in 
the  p roduc t ion  of ant ibodies  19. 

Rdsumd. Les ra ts  Sprague-Dawley  on t  developp6 une 
thy ro id i t e  a u t o i m m u n e  caracterisGe par  l ' inf i l t ra t ion de 
cellules lympho ides  dans  la thyroide ,  qui fair suite 
l ' in jec t ion  de thyr0globul ine  bovine,  & a d j u v a n t  comple t  

de F reund  et  de Bordetella pertussis. Les ra ts  nouveau-nGs 
thymectomisGs rGvGl~rent une t en d an ce  n e t t e m e n t  moin- 
dre & dGvelopper la thyroidi te .  
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S i m u l t a n e o u s  D e t e r m i n a t i o n  o f  A n t i b o d y  t o  E p s t e i n - B a r r  V i r u s  i n  P r e n a t a l  M o t h e r s  a n d  N e w - B o r n  
I n f a n t s  

Serological s tudies  on the  ant ibodies  to  EPSTEIN-t3ARR 
virus  (EBV), originally found in cul tures of Burk i t t  
l y m p h o m a  1, have  suggested a close associat ion of th is  
agent  to  cer ta in  diseases such as Bu rk i t t  l y m p h o m a  2, 
ca rc inoma of the  pos ter ior  nasal  space 3, infect ious mono-  
nucleosis 4,5 and sarcoidosis  6. Fur the rmore ,  a n t i - E B V  
a n t i b o d y  has been  d e m o n s t r a t e d  in hea l t hy  persons  l iving 
in d i f ferent  pa r t s  of the  world 2, 7-9. The etiological role 
of EBV,  however ,  i n  the  above diseases and some of 
l y m p h o m a s  and  leukemias  in m a n  is no t  fully unders tood  
and  the  mode  of its na tu ra l  t r ansmiss ion  remains  largely 
uncer ta in .  This  communica t i on  repor t s  the  resul t  of 
s imul taneous  de t e rmina t i on  of a n t i - E B V  an t i body  t i te rs  
in pa i red  serums f rom a p rena ta l  m o t h e r  and  her  new- 
born  infant .  

A n t i - E B V  t i t e r s  in t e s t  serums were de t e rmined  by  the  
m e t h o d  of o ther  workers  9, 6. Cells of the  P3HR-1  clone of 
t he  Afr ican B u r k i t t  l y m p h o m a - d e r i v e d  J i joye cell line 
were  used as a source of E B V  an t igen  and  indirec t  
immunof luoreseence  was pe r fo rmed  wi th  serum di lu ted  
a t  1:10, 1:40, 1:160, 1:640 and, if necessary,  1:2560. 

Mother ' s  blood was w i t h d r a w n  shor t ly  before del ivery 
and  umbil ical  cord blood at  t h e  t ime  of chi ldbir th .  

As shown in the  Figure,  in 38 of 40 pairs  of mo t h e r  and 
infant ,  b o t h  had  de tec tab le  levels of a n t i - E B V  an t ibody ;  
the  t i ters  of m o t h e r ' s  serum ranged  f rom 1:10 to 1:640 
and those  of cord se rum from 1 : 10 to 1 : 160. In  34 of the  
38 pairs  (closed circles) the  m o t h e r ' s  t i te rs  were equal to 
or exceeded the  in fan t ' s  t i ters ,  while  in the  o ther  4 (open 
circles) the  in fan t ' s  t i ters  were h igher  t han  the  mo t h e r ' s  
t i te rs  by  a fourfold dilution.  In  one out  of the  40 pairs; bo th  
m o t h e r  and in fan t  lacked a n t i - E B V  an t ibody  and  in the  
last  pai r  only the  in fan t  lacked an t i b o d y  at  a serum 
di lut ion of 1 : 10. 

The p resen t  expe r imen t  has shown t h a t  the  Japanese  
n ew b o rn  infan ts  had  a 95% preva lence  of a n t i - E B V  anti-  
b o d y  in the  cord serum when  t e s t ed  at  a di lut ion of 1 : 10 
or higher,  and  there  was a fairly good correlat ion be tween 
t i te rs  of mo t h e r  and infant .  Since a n t i - E B V  an t ibody  is 
res t r ic ted  to IgG immunoglobul in ,  it  would be readily 
t r a n s m i t t e d  f rom mo t h e r  to in fan t  t h rough  the  placenta.  
Also, HINUMA et al.", in a s tudy  of Japanese  popula t ion  
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Correlation of anti-EBV antibody titers in 40 pairs of inother and 
infant at the time of delivery. 
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