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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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Table II. Effect of castration and of testosterone 'chronic' treatment on the conversion of folic acid to its activated forms: folate coenzymes 
in the rat liver after injection of folic acid 

Compounds Normal rats Normal rats + Castrated rats Castrated rats 2b 
testosterone testosterone 

All folate forms 12,725• 11,750• 11,870~-890 12,210q=1,100 

All non reduced forms 6 2 0 i  59 510.4 70 1,850~203 o 1,030q-79 b 

All tetrahydro forms 12,105i 990 11,240~930 10,020i920 11,180• 

5 CH a H a folate 2,065• 280 2,315~195 4,350• b 3,180• 295 

10-HCO-H 4 folate 2,975~- 250 2,780• 1,270• o 2,885~- 307 

5-HCO-H 4 folate 2,095~- 190 1,850~208 1,340~-162 ~ 1,765i 195 

H 4 folate 4,430• 395 4,238=L:345 2,520• b 3,250i 350 ~ 

All values represent mean of 6 determinations on different animals -E S.E.M. and are expressed as ng/g of tissue. Significances of difference 
from values for normal animals is designated as follows: ~ P<0.05; b P<0.01; c P<0.001. 

ac t ive  r educed  fo rm s  w i th  P. cerevisiae ATCC 8081. All 
r a t s  were kil led b y  cervical  f r ac tu re  48 h a f te r  t he  las t  
in jec t ion  of h o r m o n e  a n d  t he  l iver  was  qu ick ly  r e m o v e d  
a n d  p laced  in  ice-cold water .  

To d e t e r m i n e  t h e  folate  coenzymes ,  p a r t  of t he  t i s sue  
was  h o m o g e n i z e d  w i t h  9 v o l u m e s  of 1 ~o p o t a s s i u m  ascor-  
b a t e  p H  6.0, a n o t h e r  p a r t  w i t h  9 v o l u m e s  of water .  B o t h  
h o m o g e n a t e s  were p laced in a 95 ~ w a t e r  b a t h  for 5 rain, 
qu i ck ly  cooled in iced wa t e r  and  cen t r i fuged .  To t he  
e x t r a c t s  were  ad d ed  hog  k i d n e y  con jugase ,  p repa red  
accord ing  to  EIGEN and  SHOCKMAN 9, 0. l M ace t a t e  buf fe r  
p H  4.7, 1~o a sco rba t e  p H  4.7; the  l a t t e r  was  o m i t t e d  in 
t h e  e n z y m e  t r e a t m e n t  of t he  wa t e r  ex t r ac t .  

The  s a m p l e s  were i n c u b a t e d  4 h a t  37 ~ and  s to red  a t  
- 2 0 ~  for t h e  d e t e r m i n a t i o n  of fola te  der iva t ives .  The  
microbiologica l  ' a sep t i c '  and  ' a u t o c l a v e d '  a s s ays  were 
p e r f o r m e d  b y  t h e  m e t h o d  descr ibed  b y  BIRD et  al. 1~ 
T h e  a m o u n t  of each  c o m p o n e n t  w i th  folate  a c t i v i t y  was  
ca lcu la ted  u s in g  t h e  p rocedure  r e c o m m e n d e d  b y  BIRD 
et  al. 10 

Results  and discussion. The  d a t a  of Tab le  I show no 
s ign i f i can t  d i f ference ill t h e  a m o u n t  of folate  m e t a b o l i t e s  
ac t ive  for L. casei excre ted  in t he  u r ine  b y  t he  a n i m a l s  of 
t h e  4 groups .  On  t h e  con t ra ry ,  a m a r k e d  fall ill t h e  excre-  
t i on  of the  c o m p o u n d s  ac t ive  for P. cerevisiae has  been  
obse rved  in c a s t r a t e d  ra ts ,  while  c a s t r a t e d  and  h o r m o n e -  
t r e a t e d  r a t s  e l im in a t e  a l m o s t  the  s a m e  q u a n t i t y  of these  
c o m p o u n d s  as  t h e  cont ro l  an imals .  

T he  d a t a  of Tab le  I I  show no di f ferences  in t he  4 g roups  
of a n i m a l s  for l iver c o n t e n t  of t o t a l  folate  act ivi t ies ,  
while  a s ign i f i can t  increase  of folic acid has  been  observed  
in c a s t r a t e d  ra ts ,  t h i s  increase  be ing  depressed  b y  
t e s t o s t e ro n e  t r e a t m e n t .  The  t o t a l  fo la te  r educed  fo rms  
do no t  ch an g e  bu t ,  cons ider ing  t h e  va r ious  c o e n z y m e s  
s ingly,  d i f ferences  h a v e  been  seen in c a s t r a t e d  r a t s  as 
c o m p a r e d  w i t h  n o r m a l  ones. In  pa r t i cu la r ,  t he re  is a 
s ign i f i can t  fall of 5 -HCO-H 4 folate  a n d  1 0 - H C O - H  4 folate  
a n d  an  increase  of 5 - C H a - H  4 folate.  Also a t  th i s  level 
h o r m o n e  t r e a t m e n t  a l m o s t  comple t e ly  res tores  the  l iver 

conten~t  of t h e se  c o e n z y m e s  in c a s t r a t e d  ra ts .  
T h e  decrease  of u r i n a r y  excre t ion  of folate  de r iva t ives  

ac t ive  for P.  cerevisiae f o u n d  in c a s t r a t e d  an ima l s ,  indi-  

ca tes  a low u t i l i za t ion  b y  these  a n i m a l s  of a d m i n i s t e r e d  
folic acid. I n  fact ,  while  L. casei m e a s u r e s  the  to t a l  fo la te  
a c t i v i t y  i n c l u d i n g  folic acid, P. cerevisiae only  m e a s u r e s  
r educed  .de r iva t ives  w h ic h  are the  real  c o e n z y m a t i c  
forms.  

The  d a t a  ob t a ine d  in t he  l iver c o n t e n t  of folate  coen- 
zymes ,  w h ic h  h a v e  po in t ed  ou t  a fall of t he  ac t ive  fo rms  
of folic acid in c a s t r a t e d  ra ts ,  would  conf i rm our  a s s u m p -  
t ions .  

In  conclus ion,  t he  whole  d a t a  m a k e  one bel ieve t h a t  t he  
lower c o e n z y m a t i c  levels  p r ev ious ly  obse rved  1 in c a s t r a t -  
ed a n i m a l  t i s sues  are due  to  a b lock or a t  leas t  to a 
s lowing dow n  of the  processes  l ead ing  to  folic acid con- 
vers ion  in to  i ts  ac t ive  forms.  I t  s eems  possible  to a f f i rm  
t h a t  t e s t o s t e rone  can  s o m e h o w  inf luence  th i s  me t a bo l i c  
process.  A po in t  in f a v o u r  of th i s  h y p o t h e s i s  is t h a t  t es to-  
s te rone  t r e a t m e n t  of c a s t r a t e d  an ima l s ,  by  r e s to r ing  
ac t ive  fo rm syn thes i s ,  no rma l i zes  c o e n z y m e  levels. 

Rdsumd. N ous  a v o n s  recherch6 l 'effect  du t e s tos t6 rone  
su r  la capacit@ de l 'ac ide fol ique de se t r a n s f o r m e r  e n s e s  
fo rmes  ac t ives  chez le r a t  in tac t .  Les  r6su l t a t s  p e r m e t t e n t  
de sugg6rer  l 'hypoth@se que  le testost@rone es t  en  que lque  
mani~re  interess@ k ce p rocessus  b iosyn th6 t ique .  
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