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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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of va r ious  age groups,  h a v e  observed  a h igh  inc idence  
(85~o) of pos i t ive  a n t i b o d y  in t h e  cord  serum.  The  
f r equency  of pos i t ive  serum,  accord ing  to  t h e i r  s tudy ,  
decreased  to  30-40~o be t w een  1 and  24 m o n t h s  old b u t  
aga in  increased  to a b o u t  80~o b y  3 years  of age. I t  r e m a i n s  
to  be  seen w h e t h e r  such  a s h a r p  rise of a n t i b o d y  p reva -  
lence is due to  de novo  infec t ion  b y  E B V  d u r i n g  t he  ear ly  
in fancy  or immuno log i ca l  r e a c t i v i t y  of t he  i n f an t s  to  
l a t e n t  E B V  t r a n s m i t t e d  ve r t i ca l ly  in utero.  

Zusammen/assung. A n t i k 6 r p e r t i t e r  gegen E B V  w u r d e n  
in 40 g e p a a r t e n  Seren  yon  p rAna ta len  Mi i t t e rn  u n d  Neu-  
geborenen  gleichzei t ig  m i t  i nd i r ek t e r  I m m u n o f l u o r e s z e n z  

b e s t i m m t .  In  95~o h a t t e n  sowohl  Mi i t t e r  als a u c h  Neu-  
geborene  den  Ant ikSrpe r .  Die T i t e r  der  Mt i t t e r  w a r e n  
m e h r h e i t l i c h  gleich oder  h 6 h e r  j enen  der  Neugeborenen ,  
woraus  geschlossen wird, dass  de r  A n t i k 6 r p e r  gegen E B V  
yon  de r  M u t t e r  d i a p l a c e n t a r  au f  den  Fe tus  t i be r t r agen  
werden  kann .  
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A C o m p a r i s o n  of the  D e g r e e  of C h i m a e r i s m  P r o d u c e d  w h e n  A l l o g e n e i c  Cel ls  f r o m  Four  Dif ferent  
T i s s u e s  are  u s e d  to  Create  T o l e r a n c e  in the  M o u s e  

I m m u n o l o g i c a l  to lerance ,  t h e  specific n o n - r e a c t i v i t y  to  
a foreign a n t i g e n  i n i t i a t ed  b y  c o n t a c t  w i t h  t h a t  an t igen ,  
was f i rs t  descr ibed  b y  BILLINGHAM, t3RENT and  MEDA- 
WAR1. Fo r  to l e rance  to  persis t ,  t h e  an t igen  m u s t  r e m a i n  2, 
a n d  w h e n  t he  a n t i g e n  is in  t h e  form of whole  cells, these  
should  be  d e t e c t a b l e  ill t h e  t o l e r a n t  i n d i v i d u a l  8. I n  t he  
mouse,  us ing  a c h r o m o s o m e  marker ,  q u a n t i t a t i v e  esti- 
m a t e s  of t h e  degree of c h i m a e r i s m  h a v e  been  made.  How-  
ever, conf l ic t ing  f ind ings  h a v e  resul ted.  Some workers  
h a v e  found  80-90~o of a l logeneic  i.e. donor  cells in  t he  
o rgans  of t h e  r ec ip i en t  mice  4, whi l s t  o the r s  h a v e  been  
u n a b l e  to  de t ec t  a n y  5. An e x p l a n a t i o n  for these  differences 
m a y  lie in  t h e  fac t  t h a t  the re  has  been  no  u n i f o r m i t y  in 
the  var ious  e x p e r i m e n t s  for such  fac tors  as t he  source of 
t he  to lerogenic  t issue,  t h e  rou t e  of e n t r y  of t he  cells or 
t he  h i s t o c o m p a t i b l e  r e l a t ionsh ip  be t w een  hos t  and  donor .  

The  p r e sen t  work  examines  t he  poss ib i l i ty  t h a t  t he  
source of t he  to lerogenic  t i ssue  m a y  inf luence  t h e  degree 
of c h i m a e r i s m  achieved.  

The  donor  mice  were a pu re  l ine CB#: /H-T6T6  s t ra in ,  
t h e  T6 c h r o m o s o m e s  were used as celt m a r k e r s  since t h e y  
were no t  possessed b y  t h e  recipients .  The  rec ip ien ts  were 
+ / +  mice  of t h e  W-series ,  p h e n o t y p i c a l l y  comple t e ly  
normal .  

Fo r  t he  p r e p a r a t i o n  of t he  to lerogenic  cells, e i the r  one 
spleen,  or t he  t h y m u s  t o g e t h e r  w i t h  t h e  s u b c u t a n e o u s  
and  mesen te r i c  l y m p h  nodes  (referred to  as l y m p h o i d  
t issue)  f rom one a d u l t  CBA mouse,  or t h e  l ivers  f rom a 
l i t t e r  of 16-18-day-o ld  CBA foetuses,  were r e m o v e d  and  
p laced  in H a n k s '  B.S.S.  A suspens ion  of single cells was  
p roduced  as desc r ibed  p rev ious ly  6. I n  t h e  case of bone  
marrow,  2 a d u l t  f emurs  and  t i b i ae  w i t h  t he  ends  r e m o v e d  
were in t u r n  a t t a c h e d  to a 14G h y p o d e r m i c  needle  on  a 
1 m l  syringe,  a n d  t he  m a r r o w  f lushed ou t  w i t h  H a n k s '  
B.S.S.  Cell c lumps  were b r o k e n  up  b y  a s p i r a t i o n  t h r o u g h  
a 27G h y p o d e r m i c  needle.  Fo l lowing  cen t r i f uga t i on  a t  
1500 g and  resuspens ion  in  H a n k s '  B.S.S. ,  t h e  cells were 
counted ,  a n d  t h e  d i l u t i on  of t he  cell s ample  a d j u s t e d  so 
t h a t  5 • 106 cells were p r e s e n t  in  0.02-0.04 ml  of solut ion.  

N e o n a t a l  + / +  mice  were in jec ted  i.v. w i t h  5 mi l l ion  
ceils of one of t he  t issues: A t  10-12 weeks of age each  
was cha l l enged  w i t h  a skin  g ra f t  f rom a female  CBA mouse,  
us ing  t h e  t e c h n i q u e  of BILLINGHAM and  MEDAWAR 7. I n  
u n t r e a t e d  mice  such  gra f t s  were re jec ted  in a m e a n  t i m e  
of 11.2 days  s. Those  mice  wh ich  did  no t  re jec t  t h e  skin  
g ra f t s  were accep ted  as h a v i n g  been  r ende red  to le ran t .  
A t  leas t  6 weeks  a f t e r  graf t ing ,  w h e n  t he  g ra f t  h a d  a good 
g r o w t h  of hai r ,  t h e  mice  were sub jec ted  to mi to t i c  

c h r o m o s o m e  s tudies  a f te r  an  i n j ec t i on  of Colcemid 
(Ciba), us ing  t he  m e t h o d  of FORD 9, C h i m a e r i s m  was 
s o u g h t  in  the  b o n e  mar row,  spleen, t h y m u s  and  l y m p h  
nodes  of each  an imal .  

The  resu l t s  were c o m p a r e d  s ta t i s t i ca l ly  u s i n g  t he  
S t u d e n t ' s  t- test ,  a n d  di f ferences  were r ega rded  as signi- 
f i can t  if p < 0.05. 

The  Tab le  shows t h e  resu l t s  ob ta ined .  Overal l ,  t h e  
degree of c h i m a e r i s m  was v e r y  low, t he  acme  for all 
t i ssues  be ing  reached  b y  t h e  foetal  l iver  cells, b u t  even  
then ,  t h e  h ighes t  value,  found  in t h e  l y m p h  nodes,  was  
on ly  10.7 %. S ta t i s t ica l ly ,  t h i s  level  of ch imae r i sm produc-  
ed b y  the  foeta l  l iver  cells was  s ign i f ican t ly  h igher  t h a n  
t h a t  p roduced  b y  l y m p h o i d  cells in each  of t he  4 r ec ip ien t  
t i ssues  examined .  W h e n  foeta l  l iver  was  c o m p a r e d  w i t h  
spleen cells as t h e  donor  t issue, t he re  was a s ign i f i can t ly  
g rea te r  degree of c h i m a e r i s m  in t he  bone  marrow,  spleen 
a n d  t h y m u s ,  a n d  w h e n  bone  m a r r o w  was used as t he  
source of donor  cells, t h e  c h i m a e r i s m  produced  b y  t he  
foe ta l  l ive r  was on ly  s ign i f i can t ly  h ighe r  in t h e  rec ip ien t  
bone  m a r r o w  a n d  spleen.  Foe ta l  l iver  cells apa r t ,  bone  
mar row,  and  spleen a n d  l y m p h o i d  cells all  p roduced  the  
same  v e r y  low level  of c h i m a e r i s m  in t h e  rec ip ien t  t issues.  

The  ch imaer ic  mice were qu i te  h e a l t h y  a t  t h e  t i m e  of 
sacrifice, occasional ly ,  i nd iv idua l s  were found  to  h a v e  
s l igh t ly  en la rged  spleens,  wh ich  is r ega rded  as one of t he  
signs of g ra f t  ve rsus  hos t  disease. 

The  p re sen t  e x p e r i m e n t s  h a v e  shown  t h a t  w h e n  a m o u s e  
is m a d e  t o l e r a n t  to  al logeneic cells, t h e i r  de scenden t s  will 
be  found  in al l  of t he  l y m p h o - m y e l o i d  t i ssues  of t he  
rec ip ients ,  a lbe i t  a t  a low level of ch imaer i sm.  I f  t he  
to lerogenic  t i ssue  source is var ied ,  foeta l  l iver  cells pro- 
duce  a h igher  degree of c h i m a e r i s m  in t h e  rec ip ien t s  
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