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I n  e iner  vor l i iuf igen Mi t t e i l ung  2 b e r i O l t e t e n  wir  t iber  den  
Nachwe i s  eines 3 f l -Hydroxy-17-KS im H a r n  v o n  weib-  
l ichen  Meerschweinchen .  Dieser  B e f u n d  wurde  a u c h  kurze  
Zei t  sp~iter yon  BROOKS e t  al.  3 best~itigt.  Auf  G r u n d  ver -  
s ch iedene r  A n a l y s e n  g l a u b t e n  w i t  damats ,  dass  es s ich bei 
d e m  n i c h t  k r i s tMl inen  f l -Steroid u m  E p i a n d r o s t e r o n  h a n -  
del te .  ]3ROOKS e t  al. 3 erw~ihnten aber ,  dass  das  I R - S p e k -  
t r u m  ih re r  f l -F rak t ion  ger inge  A b w e i c h u n g e n  gegen i ibe r  
d e m  v o n  r e i n e m  E p i a n d r o s t e r o n  aufwies.  

I n  F o r t s e t z u n g  unse re r  U n t e r s u c h u n g e n  f iber  die Aus-  
s che idung  yon  1 7 - K S - K o n j u g a t e n  im Meer schwe inchen -  
h a m  b e o b a c h t e t e n  wi t  sparer ,  dass  d u r c h  heisse SAure- 
h y d r o l y s e  wesen t l i ch  m e h r  f l -Steroid I re igese tz t  wird,  als 
d u r c h  die a n g e w a n d t e  s c h o n e n d e  H y d r o l y s e k o m b i n a t i o n :  
f l -Glucuronidase-  u n d  ka l t e  SAurehydrolyse .  D a r a u f h i n  
lag die V e r m u t u n g  nahe ,  dass  es s ich bei  de r  y o n  uns  als 
E p i a n d r o s t e r o n  b e z e i c h n e t e n  F r a k t i o n  a u c h  u m  e inen  
A r t e f a k t  e ines  h 6 h e r  o x y g e n i e r t e n  f i -Steroids  h a n d e l n  
k6nn t e .  

Zun~iehst  v e r s n c h t e n  wir,  das  h 6 h e r  o x y g e n i e r t e  3fl- 
H y d r o x y - 1 7 - K S  aus  11 1" H a r n  y o n  we ib l i chen  Meer- 
s chwe inchen  n a c h  kon t inu i e r l i che r  A t h e r e x t r a k t i o n  bei  
p H  7 darzus te l l en .  Es  gelang uns  ta tsXchl ich ,  in  de r  F r a k -  
t i on  V I I  e iner  G r a d i e n t e n - E l u t i o n s - C h r o m a t o g r a p h i e  a n  
A l u m i n i u m o x y d  ( B e n z o l - ~ t h a n o l )  e in  m i t  D ig i t on in  fAll- 
ba res  17-K S n a c h z u w e i s e n  u n d  auI  c h r o m a t o g r a p h i s c h e m  
~Vege { P a p i e r c h r o m a t o g r a p h i e :  P ropy leng lyko l -L ig ro in ,  
120 h a b s t e i g e n d ;  C e l i t e - S A u l e n c h r o m a t o g r a p h i e  m i t  
B u s H - B t - S y s t e m  4) zn re in igen .  Auf  G r a n d  v e r s c h i e d e n e r  
m i k r o c h e m i s c h e r  U m s e t z u n g e n  (znm Beispiel  Ace ty t ie -  
r u n g  u n d  C h r o m o x y d - O x y d a t i o n )  u n d  d e m  p a p i e r c h r o m a -  
t o g r a p h i s c h e n  V e r h a l t e n  de r  d a r a u s  r e s u l t i e r e n d e n  Sub-  
s t a n z e n  n a h m e n  wi r  an, dass  VII - f l  ein 3 f l -Hydroxy-17 -KS  
ist,  das  a m  C-11 eine wei te re  H y d r o x y l g r u p p e  bes i tz t .  
Diese V e r m u t u n g  w u r d e  d a n n  d u r c h  das  I R - S p e k t r u m  
y o n  k r i s t a l l i n e m  VII - f l  bestAtigt .  Es  w a r  i d e n t i s c h  m i t  
d e m  S p e k t r u m  y o n  k r i s t a l l i n e m  l l f l - H y d r o x y - E p i a n d r o -  
s t e r o n  ( f reundl icherweise  v o n  H e r r n  Dr.  KLYNE, London ,  
zu r  Ver f i igung  gestel l t ) ,  d a s  u n t e r  d e n  g le ichen  B e d i n -  
g u n g e n  he rges t e l l t  w o r d e n  war .  A u c h  de r  S c h m e l z p u n k t  
y o n  VII - f l  (235-239 C) s t i m m t e  m i t  d e m  S c h m e l z p n n k t  
y o n  r e i n e m  l l f l - H y d r o x y - E p i a n d r o s t e r o n  (234-235 C, 
s iehe a u c h  a) f iberein.  

N a c h d e m  es uns  ge lungen  war ,  das  h 6 h e r  oxygen i e r t e  
f l -Steroid als 1 1 f l - H y d r o x y - E p i a n d r o s t e r o n  zu ident i f i -  
zieren,  lag  die V e r m u t u n g  nahe ,  dass  es sich bei  d e m  o b e n  
e rwAhnten  A r t e f a k t  d a n n  urn A 9 (11 ) -Ep iand ros t e ron  h a n -  
deln  ko nn t e ,  d e n n  b e k a n n t l i c h  e n t s t e h e n  d u r c h  SAure- 
h y d r o l y s e n  aus  11 f l -Hydroxy-17 -KS  de ren  d9(11) -Ar te -  
fakte .  So v e r s u c h t e n  wir  n u n ,  d e n  A r t e f a k t  aus  2 1 H a r n  
v o n  weib t ichen  Mee r schw e i nehen  n a c h  k a l t e r  n n d  heisser  
SAurehydrolyse  da rzus te l l en .  H ie rzu  r e i ch t e  a b e t  die f r t iher  
v e r w e n d e t e  C h r o r n a t o g r a p h i e  a n  A l u m i n i u m o x y d  u n d  
in  P r o p y l e n g l y k o l - L i g r o i n  n i c h t  aus.  D e s h a t b  w u r d e  die 
F r a k t i o n  II-fl  a n  e iner  Celite-S~iule m i t  B u s t I - S y s t e m  A 4 
we i t e r  gereinigt ,  w o d u r c h  wir  e inen  s em i k r i s t a l l i nen  Rt ick-  
s t a n d  e rh ie l ten .  Mi t  Hilfe  de r  P i N c u s -  s u n d  ZIMI*IERMANN- 
R e a k t i o n  ~ ge lang  es uns  nachzuwe i sen ,  dass  II-fl  zu 100% 
aus  e i n e m  ungesAt t ig t en  17-KS bes t eh t .  Dieses  unges~it- 
t i g t e  S te ro id  v e r h i e l t  s ich p a p i e r c h r o m a t o g r a p h i s c h  Ahn- 

l ich wie E p i a n d r o s t e r o n ,  wies a b e r  im I R - S p e k t r u m  
A b w e i c h u n g e n  gegen i ibe r  r e i n e m  E p i a n d r o s t e r o n  auf. 
A u c h  de r  S c h m e l z p u n k t  yon  II-f l  m i t  170,5°C s t i m m t e  
n i c h t  m i t  d e m  S c h m e l z p u n k t  y o n  r e i n e m  E p i a n d r o s t e r o n  
(177°C) t iberein.  D a g e g e n  f a n d e n  wir  e ine gu t e  0be re in -  
s t i m m u n g  m i t  d e m  S c h m e l z p u n k t  y o n  d 9 ( l l ) - E p i a n d r o -  
s te ron ,  de r  in  de r  L i t e r a t u r  m i t  171°C a n g e g e b e n  wird 5. 
Das  K u r v e n b i l d  des  I R - S p e k t r u m s  yon  II-f l  (in KBr)  
s t i m m t e  we i tgehend  m i t  d e m  K u r v e n b i l d  yon  zJ9( l l ) -  
E p i a n d r o s t e r o n  im S te ro id -At la s  yon  ROBERTS e t  al. 8 
i iberein.  T ro t z  w e i t g e h e n d e r  l ~ b e r e i n s t i m m u n g  de r  IR-  
S p e k t r e n  m 6 c h t e n  wir  bei  unse re r  I I - f l - F r a k t i o n  n i e h t  von  
ein~r e i ndeu t i gen  Iden t i f i z i e rung  sp rechen ;  le ider  k o n n t e n  
wir  ke in  V e r g l e i c h s s p e k t r u m  u n t e r  u n s e r e n  Bed ing tmgen  
anfe r t igen ,  well  uns  die R e f e r e n z s u b s t a n z  t, A9( t1) -Epi -  
a n d r o s t e r o n ~  n i c h t  zu r  Ver f t igung  s t a n d .  

E i n e  wei tere  Stf i tze  unse r e r  A n n a h m e ,  dass  es s ich  bei 
II-f l  u m  A 9 ( 1 1 ) - E p i a n d r o s t e r o n  h a n d e l t ,  b r a c h t e  e in  wei- 
t e r e r  Versueh ,  be i  d e m  wir  d ie  gere in ig te  u n d  ats  11fl- 
H y d r o x y - E p i a n d r o s t e r o n  iden t i f i z ie r te  S u b s t a n z  VII-f l  
d u t c h  heisse S i tu rehydro lyse  in II-f l  t ibe r f t ih ren  k o n n t e n .  
Das  I R - S p e k t r u m  der  ge re in ig t en  F r a k t i o n  s t i m m t e  im 
g a n z e n  Bere i ch  y o n  2-15 tx m i t  de r  aus  we ib l i chem Meer- 
s c h w e i n c h e n h a r n  i so l ie r ten  S u b s t a n z  II-fl  t iberein.  

Ki i rz l ich  b e r i c h t e t e n  BROOKS 9 u n d  unabhtkngig  d a v o n  
a u c h  SCHUBERT 10, dass  sic i m  H a r n  y o n  Meerschweinchen  
l l f l - H y d r o x y - E p i a n d r o s t e r o n  u n d  den  A r t e f a k t  A 9 ( l l ) -  
E p i a n d r o s t e r o n  isol ier t  u n d  iden t i f i z i e r t  h a b e n .  Unse re  
Ve r suche  w a r d e n  u n a b h ~ n g i g  yon  den  b e i d e n  A u t o r e n  in 
de r  Ze i t  yon  O k t o b e r  1960 bis  Apr i l  1961 du rchge f i ih r t .  

S u m m a r y .  l l f l - h y d r o x y - e p i a n d r o s t e r o n e  was  i so la ted  
a n d  iden t i f i ed  f rom ur ine  of n o r m a l  u n t r e a t e d  female  
gu inea  pigs. A f t e r  cold a n d  h o t  acid hydro lys i s  of the  
ur ine,  we f o u n d  a n o t h e r  3 f l -hydroxy-17-oxos te ro id .  I t s  
c h a r a c t e r  was  i n v e s t i g a t e d  b y  severa l  m e t h o d s  a n d  we 
suppose  th i s  s te ro id  is d 9 (11) -ep iandros te rone ,  a n  ar t i f ic ia l  
p r o d u c t  of l l / ? - h y d r o x y - e p i a n d r o s t e r o n e ,  
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L e s i o n s  in Fo l i c  Ac id  M e t a b o l i s m  
I n d u c e d  b y  P r i m i d o n e  1 

I n  r ev iew of t he  h a e m a t o l o g i c a l  c o m p l i c a t i o n s  of 
a n t i c o n v u l s a n t  t h e r a p y  w i t h  h y d a n t o i n  d e r i v a t i v e s  2-4, a 

i This work was aided by grants from the National Vitamin Foun- 
dation, National Association for Mental Health, American Cancer 
Society, and U.S. Public Health Service. We thank Dr. TH. Ro- 
mTCHER, Ayerst Laboratories, New York, for aid and gifts of 
primidone and Dr. E. PATTERSON of the American Cyanamid Co., 
Pearl River, New York, for the gifts of unconjugated pteridine. 



15. V. 1962 Brevi comunieazioui - Brief Reports 225 

F" 
NvN 

N~K,.,,,,.N//L- C H 2-NH 
OH 

6-HYDP, OXYMETHYL- 
ITI 2-AMINO-4-HYDROXY- 

HzN7~N ,-..~/, N- ~ DIHYDROPTERIDINE 
N~L.N/.~L' C H 2 OH ~ ............... 

oH I m) + PABA 
H ~ GLUTAMATE 

H2N ¢ y CH 2 ~ 0 C00" 
N ~ N/..~.)- C H 2- N H --'(',. ~-C-NH-CH 
OH *bIHYDROF~ ACID (!~(~ 

_N~N. .  
. . . . . . . . . . . . . .  "zNC If 

N ~  .,~'-.,. ~_.J- C - C - - C H  z Y N l I 
~ 0  COOH OH OH OH OH 

(, H2)2 
FOL,C AC,O COOH 7 

V + 
HzN ~/N~N"c,.H 2 ~ .O COOH 
" N'(-.,..h J/~J N.,(~; H-C H2-NH--~,. ~C-NH-CH 

oH ' 5-FORHYL- COnH 
J J TETRAHYDROFOLIC 

J L .... ACO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PURINE 

UNCONJUGATED 
PTERIDINE 

RIT H IDI.A 
GTOR) 

® ® 
| "mill 

D N A  

THYMIDYLIC ACID 

m i l l "  . . . . . . . . . . .  , 0 
I I I  
, H N  

' I I 
I ,iH2y 
I 

Q d 

. . . . . . ~  

J 

i HN. C 
I I I  
i 0 
i 
L PRIMIDONE 

IL--- p 0~. 
THYMIDINE 

LDEOXYRIBOSE 
~._ THYMINE 

total of 53 patients were reported up to 19605 with an 
anemia characterized by megaloblastic bone marrow 6. 
The anticonvulsants, diphenylhydantoin (Dilantin), pri- 
midone ~lysoline), and also phenobarbital  derivatives may 
cause such anemias; the mechanism is unclear. These 
anemias merit investigation because primidone and diphe- 
nylhydantoin are used extensively in the t reatment  of 
'grand real ' ;  they control seizures refractory to other 
anticon vulsants. Primidone (Figure) anemia is not  cau- 
sed by malabsorption of B12 or folic acid% but  can be alle~ 
viated by  folic acid~3 and occasionally by vi tamin BI~.  

Primid0ne, a congener of phenobarbital,  has a structural 
resemblance to pyrimidines and to the pteridine portion of 
Iotic acid, and this suggested that  its adverse effects might 
be due to its interference with folic acid metabolism. This 
paper describes a competition between primidone and 
folic acid in the nutr i t ion of several microorganisms, differ- 
ing in patterns of pteridine requirements. Since folic acid 
has multiple metabolic connections with vi tamin Bx, in 
the megaloblastic anemias as welI as in nutr i t ion of 
protists 8, several microorganisms with' different patterns 
of vi tamin Bt, requirement were also studied. The micro- 
organisms used were: (a) Crithidia [asciculata (Culex 
strain). This trypanosomid flagellate has a folic acid re- 
quirement which may also be satisfied by unconjugated 
pteridines 9. For this study C./asciculata was grown in a 
medium containing a synthetic Crithidia-active 2-amino- 
4 -hydroxy-  6- (1", 2', 3 ' - t r ihydroxypropyl )  -p ter id ine  ~. 
(b) Lactobacillus easel, ATCC 7469, the classic folic-acid 
requirer x°, (c) Ochromonas malhamensis, Euglena gracilis 
and Lactobacillus leichmannii: representing the Bt~-re- 

quirers n and (d) Escherichia coli I, a thymine- or thymi- 
dine-requiring mutan t  (supplied by Dr. S. ZAMENHOFF). 
Growth of all organisms was recorded in optical density 
(O,D.) units. An O.D. of 1.0 equals 0.5-0.55 g of dried 
organism/1. 

A solution of primidone (I0 mg/ml) was prepared by 
suspending the drug in 50% ethanol and adding a few 
drops of 10% KOH unti l  primidone dissolved; further 
dilutions were made with distilled water. 

Our results showed that  the folic acid requirement of 
L. casei and the BI~ requirement of O. malhamensis, E.  
gracilis, and L. leichmannii were not  affected by primidone 
in concentrations up to 1.0 mg/ml, confirming observations 
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Med. Klin. ~7, 1397 (195~). 
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w i t h  o t h e r  folic acid a n d  B~2 requ i r e r s  5. F u r t h e r  d a t a  a re  
the re fo re  l imi ted  to  t h e  effect  of p r i m i d o n e  o n  t h e  g r o w t h  
of  C. /asdculata a n d  E. coli. 

C. [asdculata: V i t a m i n  B12, p - a m i n o b e n z o y t g l u t a m i c  
acid,  t h y m i n e ,  t h y m i d i n e ,  or  t h y m i d y l i c  acid d id  n o t  over-  
c o m e  t h e  i n h i b i t i o n ;  t he re fo re  t h e s e  r e su l t s  were  n o t  
t a b u l a t e d .  The  u n c o n j u g a t e d  p t e r i d ine  a n d  folic ac id  an-  
nul led  t he  g r o w t h  i n h i b i t i o n  i n d u c e d  b y  p r i m i d o n e ;  t he  
i n h i b i t i o n  i n d e x  ( c o n c e n t r a t i o n  of i n h i b i t o r  caus ing  50% 
i n h i b i t i o n :  c o n c e n t r a t i o n  of me tabo l i t e )  was  40-110  for  
folic ac id  a n d  1100-11000  for  t h e  u n c o n j u g a t e d  p te r id ine .  
"While t he  i n h i b i t i o n  indices  for  a g iven  m e t a b o l i t e  are  n o t  
c o n s t a n t  in  th i s  a n d  t he  fol lowing i n s t ance ,  t h e y  give a n  
a p p r o x i m a t e  n o t i o n  of t h e  forces o p e r a t i n g  b e t w e e n  in-  
h i b i t o r  a n d  m e t a b o l i t e  (Table  I) .  

E. ¢oli I :  Th i s  b a c t e r i u m  was  g r o w n  in a c h e m i c a l l y  
def ined  m e d i u m  1~. Some  effects  of p r i m i d o n e  on  pu r ine  
a n d  p y r i m i d i n e  u t i l i z a t i on  are  g iven  in Tab le  I I .  T he  in- 
h i b i t i o n  i n d e x  for p r i m i d o n e  was  200-1000 for  t h y m i n e  
a n d  t h y m i d i n e ,  b u t  20-30  t i m e s  h i g h e r  (4000-30000)  for  
t h y m i d y l i c  acid.  The  va lues  for t h e  p u r i n e - p y r i m i d i n e  
m i x t u r e  were  b e t w e e n  3 a n d  12. Th i s  bea r s  o u t  t h e  effi- 
c i ency  of t he  t h y m i d y l i c  acid in o v e r c o m i n g  t h e  tox ic  
effect  of p r imidone ,  a n d  p o i n t s  to  t h e  loca t ion  of the  les ion 
in  t h e  p h o s p h o r y l a t i n g  m e c h a n i s m  of t h e  deoxynuc leos ide  

Tab. I. Effects of pteridine and fotic acid on growth of C. ]asciculata 

Additions (gtglml) Primidone (mg/ml) 
None 0.3 0.6 

None 0 0 0 
Folic acid 3 0.32 0.18 0.08 
Folie acid 10 0.58 0.48 0.14 
Folic acid 30 0.76 0.7 0.64 
Folio acid t00 0.76 0.74 0.68 
2-Amino-4-hydroxy-6- 0.03 0.32 0.18 0.06 
( 1 ', W, 3 ') trihydroxypropyt 0.1 0.5 0.36 0.08 
pteridine 0.3 0.62 0.58 0.16 

1.0 0.66 0.6 g 0..~6 
3.0 0.72 0.76 0.7 

( reac t ion  3, Figure) .  U n c o n j u g a t e d  p t e r i d i n e  d id  no t  affect 
t h e  i n h i b i t i o n  of g r o w t h  b y  p r imidone .  T h e  resu l t s  wi th  
E. coti are  c o m p a t i b l e  w i t h  o u r  a s s u m p t i o n  t h a t  inter-  
ference  w i t h  p y r i m i d i n e  m e t a b o l i s m  is m a i n l y  responsible  
for  p r i m i d o n e  effects  in  m a n .  P r i m i d o n e ,  because  of i ts  
r e s e m b l a n c e  to t he  pyr imid ines ,  could  t h e n  be  a d i rec t  
p y r i m i d i n e  a n t a g o n i s t .  

I f  r esu l t s  w i t h  these  mic robes  a p p l y  to m a n ,  p r imidone  
m i g h t  in te r fe re  w i t h  py r imid ine ,  a n d  u n c o n j u g a t e d  pter i -  
d ine  m e t a b o l i s m  as well  as w i t h  folio acid.  The  successful 
t h e r a p y  w i t h  folic acid~3 sugges t s  p r i m i d o n e  in terferes  
p r i m a r i l y  w i t h  t M  fami l i a r  ca t a lys i s  b y  folie acid of 
p y r i m i d i n e  syn thes i s .  Th i s  could lead to  i m p a i r m e n t  of 
nucle ic  acid syn thes i s  a n d  so p roduce  a mega lob la s t i c  bone  
mar row.  These  b iochemica l  lesions are  s h o w n  in r eac t ion  I 
(Figure) .  

E v i d e n c e  h a s  a c c u m u l a t e d  t h a t  some p t e r id ines  are  by -  
p r o d u c t s  of folic acid c leavage  in to  u n c o n j u g a t e d  p t e r i d ine  
a n d  p - a m i n o b e n z o y l g l u t a m i c  acid is, ( reac t ion  2, F igure) ;  
a n d  t h a t  some p t e r i d i n e s  a re  de r ived  f rom purinesX4,15. 
P o r t i o n s  of r a d i o a c t i v e  pu r ines  h a v e  b e e n  i n c o r p o r a t e d  in 
t h e  p t e r id ines  of some a m p h i b i a n  l a rvae  14. T h e r e  is ye t  no  
d i rec t  ev idence  t h a t  u n c o n j u g a t e d  p t e r id ines  se rve  as 
p recursors  of t he  p t e r i d i n e  r ing  of folic acid in h ighe r  
an imals ,  a l t h o u g h  t h e y  m a y  do so in b a c t e r i a  ls-1L R e c e n t -  
ly i t  was  s h o w n  t h a t  a n  e n z y m a t i c a l l y  ca tMyzed  con-  
d e n s a t i o n  of 6 - h y d r o x y m e t h y l - 2 - a m i n o - 4 - h y d r o x y - 5 , 6 -  
d i h y d r o p t e r i d i n e  w i t h  p - a m i n o b e n z o y l g l u t a m i c  acid 
y ie lded  d ihydrofo l i c  ac id  ~s (Figure) .  Since u n c o n j u g a t e d  
p t e r id ines  c an  o v e r c o m e  p r i m i d o n e  t o x i c i t y  for  C./ascicu- 
lata, i t  m i g h t  be  t h o u g h t  t h a t  u n c o n j u g a t e d  p t e r id ines  
could also be  conve r t i b l e  to  d ihydrofo l i c  ac id  t h r o u g h  t h i s  
r eac t ion .  I f  two  cycles ( reac t ions  1 a n d  2, Figure)  for  di- 
hydrofo l ic  acid syn thes i s  ex i s t  in man ,  i t  m a y  exp la in  wily 
a n e m i a  is no t  a lways  o b s e r v e d  u n d e r  p r o l o n g e d  p r i m i d o n e  
t h e r a p y .  A n e m i a  on ly  becomes  e v i d e n t  w h e n  b o t h  cycles 
a re  c r ipp led  b y  p r imidone .  

These  resu l t s  show t h a t  p r i m i d o n e  essen t i a l ly  in te r fe res  
w i t h  t h r e e  s tages  in  folic acid m e t a b o l i s m :  (a) t h e  re- 
d u c t i o n  of folic acid to  d ihydrofo l i c  ac id  ( reac t ion  1, 
Figure) ,  (b) u n c o n j u g a t e d  p t e r i d i n e  m e t a b o l i s m  ( reac t ion  
2, Figure)  a n d  (c) t he  p h o s p h o r y l a t i o n  of t h y m i d i n e  to 
t h y m i d y l i c  acid ( reac t ion  3, Figure) .  

Tab. II. Effect of primidonc on growth of Escherichia coli I 

Additions {[zg]ml) Primidone (mg/ml) 
None 0.1 0.3 0.6 1.0 

None 0 0 0 0 0 
Thymine 1.0 0.68 0.62 0.70 0.58 0.38 
Thymine 3.0 1.00 1.18 0.86 0.8 0.54 
Thymine 10 1.~2 122 1.22 0.92 0.9 
Thymidine 1.5 0.42 0.5 0.52 0.38 0.32 
Thynlidine 3.0 0.84 0.76 0.76 0.36 0.44 
Thymidine 10 1.34 1.24 1.34 1,18 0.80 
Thymidylic acid ~ 0,03 0.42 0.4 0.38 0.24 0.20 
Thynfidylic acid 0,1 0.5~2 0.48 0.40 0,36 0.30 
Thymidylic acid 0,3 1.00 0.90 0.96 0,78 0.60 
Thymidylie acid 1.0 1,32 128 1.00 0,96 0.70 
Thymidylie acid 3.0 1.40 1.42 1.20 1.0 0.74 
Purine-pyrimidine mix b 0.4 1.58 1.46 1.80 0.66 0.26 
(ml]100 ml of medium) ~.0 1.60 1.48 1.40 0.50 0.40 

10 t.58 1.54 1.40 1.30 1.00 

Added as the calcium salt. 
Added in presence of a minimal amount of thymidine (0A l~g/ml). 

This amount of thymidine overcomes the toxicity of uridine. 1 ml of 
purine-pyrimidine mix contains: 0.1 mg each of adenine, adenosine, 
guanine, guanosine, hypoxanthine, inosine, xanthinc, xanthosine, 
cytosine, cytidine, uracil, uridine. 

Rdsumg. Les a u t e u r s  o n t  6 tudi6  le m 6 c a n i s m e  de la toxi-  
cit6 de la p r i m i d o n e  (Mysoline) chez  ce r t a in s  mic roorga -  
n ismes .  Ces recherches  m o n t r e n t  que  le m 6 t a b o l i s m e  de 
l ' ac ide  fot ique est  inh ib6  p a r  le p r i m i d o n e  e t  cela en  t ro i s  
6 tapes :  (7) la  r 6 d u c t i o n  de l ' ac ide  fol ique en  acide  d i h y d r o -  
fol ique,  (b) le m 6 t a b o l i s m e  des  p tSr id ines  noncon jug6es  e t  
(c) la  p h o s p h o r y l a t i o n  de  ta t h y m i d i n e .  
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