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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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t han  spleen, l ympho id  or bone  m a r r o w  cells. Thus  it m a y  
be t h a t  the  somet imes  widely  differ ing observa t ions  made  
by  var ious  workers  on ch imaer i sm in to le ran t  mice m a y  
be expla ined on the  basis  of diss imilar  expe r imen ta l  
t echniques  used. 

A comparison of the degree of chimaerism produced in the lympho- 
myeloid complex of adult mice made tolerant by the neonatal 
injection of allogeneic CBA-T6T6 cells from 4 different tissue sources. 

Tissue used to 
create 

No. of mice Mean % of T6T6 cells in the mitoses 
examined of the recipient 

to le rance  Bone  Spleen T h y m u s  L y m p h  
marrow nodes 

Foe ta l  l iver  6 8.0 9.7 9.7 10.7 
Bone  m a r r o w  6 1.0 2.7 4.0 4.0 
Spleen 6 0.7 1.7 0.3 7.0 
L y m p h o i d  t issue 6 0.7 1.0 1.0 1.0 

The exp lana t ion  for foetal  l iver cells producing  a 
marked ly  h igher  degree of ch imaer i sm t h a n  ceils f rom the  
o ther  three  sources, despi te  the  same n u m b e r  of cells 
f rom each t issue being injected could reside in the  fact  
the  n u mb er  of cells in t roduced  is less re levant  t h a n  the  
re la t ive p ropor t ions  of s t em cells con ta ined  wi th in  each 
inoculum, since it is the  s t em cell c o m p o n e n t  which will 
implant ,  prol i fera te  and popula te  the  animal  1~ 

Rdsumd. La tol6rance immunolog ique  p rodu i te  chez la 
souris avec les cellules de foie d ' embryon ,  ou des cellules 
de rate,  de t issus lymphoides  ou de moelle osseuse 
d 'adul te ,  a 6t6 compar6e au degr6 de chim6risme. Le 
foie d ' e m b r y o n  a p rodu i t  le plus hau t  degr6 de chim6- 
r isme (10,7%). 
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a 50 metaphase plates scored in each tissue. 10 This  w o r k  was  s u p p o r t e d  b y  the  Spas t i cs  Society.  

Stud ies  on Folate  M e t a b o l i s m  in Cas tra ted  Rats  

To make  the  mechan i sm of act ion of androgens  clear, 
and  chiefly to  see how t h e y  s t imula te  R N A  and pro te in  
syntheses ,  the  effect  of t e s tos te rone  t r e a t m e n t  on folate 
coenzyme storage in the  l iver and in accessory reproduc t ive  
glands was s tudied  in a previous pape r  1. I t  is c o m m o n  
knowledge  t h a t  these  coenzymes  are d i rec t ly  involved in 
these b iosyn the t i c  processes since t h e y  funct ion  as actual  
donors  of 1-C groups in the  synthes is  of pur ine  ~-~ and 
pyr imidine~ nucleot ides  as well as in the  fo rmyla t ion  of 
me th ion ine - t  RNAF6, 7. The da ta  ob ta ined  show marked  
changes  in the  con ten t  and d i s t r ibu t ion  of these coenzymes  
b o t h  in the  liver and  in ' t a rge t '  organs of cas t ra ted  
animals .  'Chronic '  admin i s t r a t i on  of t es tos te rone  nor- 
malizes these  changes.  

To ver i fy t he  reason for t he  a l te ra t ions  caused by  
cas t ra t ion  on the  t issue level of these  coenzymes s, in the  
p resen t  paper  the  effect  of cas t ra t ion  and tes tos te rone  
t r e a t m e n t  on the  capac i ty  for convers ion of toiic acid into 
its ac t iva ted  forms by  the  in tac t  animal ,  has  been  examin-  
ed. After  in jec t ion  of folic acid, the  l iver levels of folate 
coenzymes  and the  q u a n t i t y  of folate metabol i tes  excre ted  
in the  urine by  cas t r a t ed  ra ts  and t e s tos t e rone - t r ea ted  
cas t ra ted  rats,  were s tudied.  

Materials and methods. 15-week-old male albino ra ts  
of W is t a r  strain,  350-400 g in weight ,  were used and  
div ided into 4 groUps. The animals  of groups 3 and 4 
were orchiec tomized  via the  scrotal  route  under  e ther  
anesthesia .  Af te r  4 weeks the  ra t s  of groups 2 and  4 were 
in jec ted  s.c. w i th  5 doses of t es tos te rone  p rop iona te  
(1 mg in 0.2 ml  of sesame oil/100 g body  weight) every  
o the r  day  for 10 days.  The ra ts  of groups 1 and 3 
were in jec ted  wi th  the  same volume of vehicle. The 
animals  were fed on a s tock diet  w i th  no res t r ic t ions  in 
the i r  food in take  t h r o u g h o u t  the  exper iment .  36 h af ter  
the  last  injection,  8 ra t s  of each group were in jec ted  i.p. 
w i th  200 [xg of folic acid/100 g of body  weight ,  and  receiv- 
ed by  s t o m a c h - t u b e  5 ml  of 0.0053/f NaC1. The ra ts  were 
placed in indiv idual  me tabo l i sm cages and  urine samples  

and those  Trea ted  w i t h  T e s t o s t e r o n e  

were collected for 12 h in bot t les  conta in ing  po tass ium 
ascorbate  (100 rag). The to ta l  fofate act ivi t ies  in urine 
were assayed asept ical ly  wi th  L. casei ATCC 7469, the  

Tab le  I. Effec t  of c a s t r a t i o n  a n d  of t e s t c s t e rone  ' ch ron ic '  t r e a t m e n t  
on  the  convers ion  of folic ac id  to a c t i v a t e d  fo rms:  u r i n a r y  excre t ion  
of fola te  de r iva t ives  b y  r a t s  a f t e r  in jec t ion  of folic ac id  

Fo la te  a c t i v i t y  Fo la te  ac t i v i t y  
for  L .  casei a for  P .  cerevisiae b 
(~g/12 h/rat) (~g/12 h/rat) 

N o r m a l  r a t s  357 4- 32 2.2.64-1.01 
N o r m a l  r a t s  + t es tos te rone  2684 -19  1 8 . 8 •  
C a s t r a t e d  r a t s  " 2 9 4 i 6 9  12.7=t=1.21 ~ 
C a s t r a t e d  r a t s  + t e s tos te rone  307=t=59 23 .14-2 .05  

Fo la te  a c t i v i t y  for  L.  casci is the  m e a s u r e  of all fo la te  forms.  
b Fo la te  a c t i v i t y  for  P .  cerevisiae is the  measu re  of fo la te  fo rms  
r e d u c e d  to t e t r a h y d r o  level  excep t  the  5-CH3-H a fola te  All values.  
r ep re sen t  m e a n  4- S.E.M. of 8 a n i m a l s ;  s ignif icance of differences 
f ronl  values  for  n o r m a l  an ima l s  is de s igna t ed  as follows: c p < 0.001. 
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