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Compound Rf 

Isolate 0.39 
B 663 : 3-(p-chloroanilino)-10-(p-chlorophenyl)-2,10-dihydro-2-(isopropylimino)-phenazine 0.39 
B 1865 : 3-anilino-7-chloro-2,10-dihydro-2-(isopropylimino-10-phenyl-phenazine 0.27 
B1911: 3-anilino-7-fluoro-2,10-dihydro-2-(isopropylimino)-10-phenyl-phenazine 0.18 
B 1811 : 3-anilino-7-ethoxy-2,10-dihydro-2-(isopropylimino)-10-phenyl-phenazine 0.02 
B1739: 3 -anilino- 7-methoxy-2,10-dihydro-2 -(isopropylimino)- 10-phenyl-pbenazine 0.02 
B 1912 : 3-anilino-7-ehloro-2-(cyclohexylimino) 2,10 dihydro-10-phellyl-phenazine 0.55 

Silica gel type H plates contaiuing 0.1 NKOH, two elutions in 10% EtOAc/Benzene. 

W h i l e  p i g m e n t a t i o n  of t h e  sk in  of leprosy p a t i e n t s  
t a k i n g  13663 ha s  been  well  documented15,1~ t h e  occur-  
rence  of c rys ta l s  in h u m a n  t i ssues  ha s  rece ived  m u c h  less 
a t t e n t i o n  ~,  is. I t  h a s  occas iona l ly  been  sugges ted  t h a t  t he  
r ed  c rys ta l s  seen u n d e r  l igh t  microscopy,  and  t h e  ' s p a c e s '  
seen on  e lec t ron  mic roscopy  m i g h t  r ep re sen t  a me tabo l i t e ,  

15 S. G. BROWNE, Lepr. Rev. 36, 9 (1965). 
is L. ~O. LEvY and H. P. RANDALL, Int. J. Lepr. 38, 404 (1970). 
IT A. C. ATKINSON, Int. J. Lepr. 35, 119 (1967). 
la E. MANSFIELD, 10th Int. Lepra Congress, Bergen (1973), vol. 2, 

p. 19. 
13 Acknowledgments. We are indebted to Dr. R. J. VV. REES of the 

National Institute for Medical Research, Mill Hill, London for 
kindly supplying mice and the original B663 used in this experi- 
ment, and to Dr. M. L. CONALTY for specimens of various rimino- 
phenazines from his laboratory in Trinity COllege, Dublin. This 
work is supported by grants to A. C. MCDOUGALL from the Medical 
Research Council and the British Leprosy Relief Association 
(LEPRA). 

or a n  i m p u r i t y .  Our  resul t s  in  t he  mouse  show t h a t  c rys ta l s  
o b t a i n e d  f rom m a c r o p h a g e  c y t o p l a s m  are in  eve ry  way  
iden t i ca l  w i t h  those  in t h e  d rug  used for oral  feeding of 
t he  a n i m a l s ;  i t  is conc luded  t h a t  c rys ta l s  seen in t he  
t i ssues  r ep re sen t  those  of t he  u n a l t e r e d  drug.  

Zusammen/assung. Die R i m i n o - P h e n a z i n - V e r b i n d u n g  
(Pr / ipa ra t  B663 - L a m p r e n  | Clofazimine)  m i t  s t a rke r  
W i r k u n g  gegen Mycobacterium leprae wurde  41/2 M o n a t e  
all  Mguse ve r f i i t t e r t .  L i ch tmik roskop i sch ,  d i innsch ich t -  
c h r o m a t o g r a p h i s c h  u n d  m a s s e n s p e k t r o m e t r i s c h  wurde  
fes tgestel l t ,  dass  die B663-Kr i s t a l l e  im C y t o p l a s m a  der  
M a k r o p h a g e n  m i t  den  in der  G r u n d s u b s t a n z  v o r h a n d e n e n  
i den t i s ch  s in& 
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The Dyson Perrins Laboratory, Ox/ord (England), and 
Department o/Human Anatomy, Ox/ord University, 
South Parks Road, Ox/ord 0321 3QX (England), 
27 September 1974. 

Teratogenicity Study in Rats given High Doses of Pyridoxine (Vitamin B 6) during Organogenesis 

The  p a t t e r n  of p y r i d o x i n e  or v i t a m i n  136 usage  in 
w o m e n  ha s  u n d e r g o n e  a m a r k e d  change  ill r ecen t  years .  
T h e r a p e u t i c  doses of 40-400 r a g / p e r s o n / d a y  are p resc r ibed  
to  c o u n t e r a c t  depress ive  cond i t ions  a r i s ing  f rom schizo- 
p h r e n i a  1 a n d  ora l  c o n t r a c e p t i v e s  2. A r o u t i n e  a d m i n i s t r a -  
t i on  of h i g h  doses of p y r i d o x i n e  to  al l  p r e g n a n t  w o m e n  
w i t h  a h i s t o r y  of depress ive  d isorders  ha s  been  sugges ted  a 
S i n c e  t h i s  m e g a v i t a m i n  t r e a t m e n t  f inds  all inc reas ing  
app l i c a t i on  in o r t h o m o l e c u l a r  p s ych i a t r y ,  t e r a t o g e n i c i t y  
s tud ies  are  needed  to  e v a l u a t e  t h e  sa fe ty  of h i g h  levels of 
p y r i d o x i n e  exposure  to  p r e g n a n t  women.  

Th i s  r e p o r t  p re sen t s  fe ta l  d a t a  on  r a t s  dosed ora l ly  w i t h  
20-80 m g  p y r i d o x i n e / k g  on days  6-15 of ges ta t ion .  

Materials and methods. R a n d o m l y  b red  female  (Wistar)  
rats ,  175-200 g b o d y  weight ,  were pa i r ed  o v e r n i g h t  w i t h  
males,  a n d  t h e  m o r n i n g  t h a t  a spe rm-pos i t i ve  v a g i n a l  
smea r  was observed ,  was  n o t e d  to  be  d a y  1 of p r egnancy .  
The  m a t e d  females  were r a n d o m l y  ass igned  to  exper i -  
m e n t a l  groups .  P y r i d o x i n e  h y d r o c h l o r i d e  o b t a i n e d  f rom 
N u t r i t i o n a l  B iochemica l  Corpora t ion ,  Ohio, was  ad-  
min i s t e red  ora l ly  in  single da i ly  doses on  days  6-15 of 
ges ta t ion .  The  doses g iven  were 0 (dist i l led water ) ,  20, 40, 
60 or 80 mg /kg /day .  So lu t ions  for t he  4 dose levels were 
p r e p a r e d  as 0.4, 0.8, 1.2 a n d  1.6%, respect ive ly ,  of 
p y r i d o x i n e  hyd roch lo r ide  in dis t i l led water .  P r e g n a n t  

rats were weighed  da i ly  in  o rder  to  p e r m i t  t h e  v o l u m e  
of so lu t ion  g iven  to  be  ad ju s t ed  to  c o n s t a n t  dose /body  
we igh t  r a t i o  for  t he  t r e a t m e n t  period.  

All female  r a t s  were ki l led on  day  22 of p r e g n a n c y  a n d  
t h e i r  v iscera  inc lud ing  u te r i  were examined .  The  fe tuses  
were removed ,  weighed a n d  e x a m i n e d  for v i a b i l i t y  and  
e x t e r n a l  ma l fo rma t ions .  E a r l y  r e so rp t ions  and  fe tuses  
d y i n g  la te  in  d e v e l o p m e n t  were recorded.  One-ha l f  of t he  
l ive fe tuses  f rom each  l i t t e r  were  s tud ied  for ske le ta l  
anoma l i e s ;  t he  r e m a i n d e r  were f ixed in Bou in ' s  f luid 
and  were inspec ted  for gross v iscera l  defects.  

N o r m a l  d i s t r i b u t i o n  fo rmed  t he  basis  for i n t e r g r o u p  
compar i sons  a n d  p robab i l i t i e s  were c o m p u t e d  for va lues  
Z 2. A 5% p r o b a b i l i t y  level  was  chosen  to  eva lua t e  dif- 
ferences.  

Results. There  was no  ev idence  of m a t e r n a l  t o x i c i t y  
associa ted  w i t h  p y r i d o x i n e  t r e a t m e n t .  P r e n a t a l  va lues  for 
l ive  fetuses,  dead  fe tuses  a n d  r e so rp t ion  sites, a n d  fe ta l  

1 D. HAWKINS and L. PAULING, Orthomolecular Psychiatry, Treat- 
ment o/Schizophrenia (Freeman and Co., San Francisco 1973). 

2 p. W. ADAMS, D. P. ROSE, J. FOLKARD, V. WYNN, M. SEED and 
R. STRONG, Lancet 1, 897 (1973). 

a F. WINSTON, Lancet 2, 377 (1969). 
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Effects on prenatal development of rats treated with pyridoxine in daily doses of 20-80 mg]kg/day on days 6-15 of gestation 

Dose (mg/kg/day)  0 20 40 60 80 

No. of ra t s  p r egnan t  a t  t e rm 18 16 17 19 19 
Mean No. of live fetuses/pregnancy 11.3 12.3 12.1 12.7 12.8 
% Dead fetuses; resorbed + Dead 

• 100 7.2 3.0 4.2 4.2 3.9 
total implants 

Mean fetal weight ~= SD (g) 4.8 q- 0.4 4.8 :t- 0.3 4.8 ~c 0.3 4.9 -t2 0.3 4.8 2t= 0.4 
No. anomalous/total examine 101201 12/193 10/206 6]230 9/243 
Anomalies 

Wavy ribs 8 6 2 2 3 
Lumbar ribs 1 3 5 1 1 
Sternal defects 1 2 1 2 
Other defects (runt, hemorrhagic 
pericardium, edema) 1 3 2 3 

E m p t y  ceils denote  0 incidence. 

weigh t  (Table) in  py r idox ine  t r e a t e d  groups  were w i t h i n  
con t ro l  l imits .  The  incidence  of a n o m a l o u s  fe tuses  a t  t he  
doses i nves t i ga t ed  was c o m p a r a b l e  to  t he  con t ro l  inc idence  
(Table).  Types  of anomal ie s  were genera l ly  those  t h a t  
occur  s p o n t a n e o u s l y  in  t h i s  s t r a i n  of r a t s  and  cons is ted  of 
w a v y  ribs,  l u m b a r  r ibs,  s t e rna l  defects,  r u n t s  and  less 
c o m m o n l y  per ica rd ia l  h e m o r r h a g e  a n d  s u b c u t a n e o u s  
edema.  

Discussion and conclusion. Defic iency of v i t a m i n  A, C, 
D, E, folic acid, r ibof lavin ,  n i c o t i n a m i d e  and  p y r i d o x i n e  
resu l t ing  in f e t o p a t h y  or t e r a togen i c i t y  has  been  well  
es tabl i shed,  However ,  fe ta l  effects of m e g a v i t a m i n o s i s  
du r ing  p r e g n a n c y  has  no t  rece ived  suff ic ient  a t t e n t i o n .  
H y p e r v i t a m i n o s i s  A du r ing  p r e g n a n c y  was found  to  be 
t e r a togen ic  in  r a t s  4. Th iamine ,  r i bo f l av in  or py r idox ine  fed 
in h i g h  d i e t a r y  c o n c e n t r a t i o n s  to  r a t s  before,  dur ing,  a n d  
a f t e r  p r e g n a n c y  showed no effect  on  l i t t e r  size, g r o w t h  
u n t i l  weaning,  a n d  v i t a m i n  r e q u i r e m e n t s  of of fspr ing  5. 
Our  s t u d y  d e m o n s t r a t e s  lack of t e r a t ogen i c i t y  of h i g h  
p y r i d o x i n e  dos ing  du r ing  organogenes is  of ra ts .  Pre-  a n d  
p o s t n a t a l  s tudies  on o the r  v i t a m i n s  are needed  since t he i r  
h i g h  i n t a k e  as d i e t a r y  s u p p l e m e n t  or for t h e r a p e u t i c  
purposes  is ga in ing  popu la r i ty .  

Rdsumd. P y r i d o x i n e  (B~) a 6t6 admin i s t r6e  p a r  gavage  
des doses de 0, 20, 40, 60 e t  80 m g / k g  k des r a t e s  

en t re  le 6i~me et  le 15i6me jour  de ges ta t ion .  Le t r a i t e m e n t  
n ' a  eu a u c u n  effet  a p p a r e n t  sur  les r a t e s  p e n d a n t  ge s t a t i on  
qui  on t  6t6 sacrifi6es k t e r m e  a i in  de d 6 t e r m i n e r  les effets  
p6 r ina t aux .  Les va leu r s  ob t enues  p o u r  les f6tus v ivan t s ,  
les fgtus mor ts ,  les s i tes  de r6sorpt ion ,  le poids  e t  les 
anomal ie s  f6 taux  chez les a n i m a u x  t ra i t6s  ne  sont  pas  
s i gn i f i c a t i vemen t  di f f6rentes  des va leu r s  ob t enues  chez 
les a n i m a u x  contr616s. 

K. S. KHERA 

Bureau o/Chemical Sa/ety, Health Protection Branch, 
National Health and Wel]are, Tunney' s Pasture, 
Ottawa (Ontario KTA 0L2, Canada), 8 November 1974. 

4 s. Q. CO~LAN, Pediatry 733, 556 (1954). 
5 M. F. SCHUMAeHER, M. A. WILLIAMS and R. L. LYMAN, J. Nutr, 

86, 343 (1965). 

Destruction of Triplet Nitrenium Ion by Ascorbic Acid 

Ascorbic  acid ha s  a l r eady  been  s h o w n  b y  MIRVlSH 1 tO 
i n h i b i t  t he  f o r m a t i o n  of carc inogenic  n i t r o s am i nes  f rom 
s e c o n d a r y  amines  a n d  n i t rous  acid, v i a  r eac t i on  w i t h  
n i t r ous  acid. W e  h a v e  found  t h a t  t h e  a t t a c k  of t h e  car-  
c inogen  N-ace toxy -2 -ace t amido f luo rene  (N-ace toxy-AAF)  
on  guanos ine  is also i n h i b i t e d  b y  ascorbic  acid. I n  exper i -  
m e n t s  des igned to t e s t  t he  h y p o t h e s i s  t h a t  N - h y d r o x y - 4 -  
aminos t i l bene  forms  a n i t r e n i u m  ion w i t h  r eac t ive  si tes 
d i f fe rent  f rom those  of t he  n i t r e n i u m  ion fo rmed  f rom 
N-ace toxy -4 -ace t ami dos t i l bene  (N-ace toxy-AAS) ,  ascor- 
bic acid was chosen  as a p r o t o n  source w i t h  w h i c h  to 
gene ra t e  n i t r e n i u m  ions f rom t h e  h y d r o x y l a m i n e  2. The  
reac t ions  of t he  N - a c e t o x y - A A F  a n d  N - a c e t o x y - A A S  in 
t he  same m e d i u m  were r u n  for compar i son ,  since LOTLI- 
KAR 3 h a d  shown  t h a t  N - a c e t o x y - A A F  reac t s  w i t h  
m e t h i o n i n e  over  a wide p H  range.  I t  appea red  in t h i s  
s t u d y  t h a t  t he  level  of p r o d u c t  fo rmed  b e t w e e n  N-ace-  
t o x y - A A F  a n d  guanos ine  was far  be low t h e  expec ted  
level, a n d  th i s  pa r t i cu l a r  o b s e r v a t i o n  was  i nves t i ga t ed  
fu r ther .  

Materials and methods. 9 ~moles of N-ace toxy -N-a ry l -  
a c e t a m i d e  in 0.1 ml  95% e t h a n o l  were i n c u b a t e d  over-  
n i g h t  a t  37 ~ w i t h  0.9 tzmoles of guanosine-2-1*C in 0.4 ml  
buf fe r  (0.1 N ci tr ic  acid or 0.028 ]V1 ascorbic  acid). Samples  
f rom t h e  r eac t ion  m i x t u r e s  were spo t t ed  on  cellulose TLC 
s t r ips  wh ich  were deve loped  in n - b u t a n o l  - ace t ic  a c i d -  wa-  
t e r  (50:11 : 25). Yields  of a d d u c t  were d e t e r m i n e d  b y  scrap-  
ing t he  s t r ips  in to  via ls  for  c o u n t i n g  in a B e c k m a n  LS-100 
sc in t i l l a t ion  counter .  Yie lds  of amide  were d e t e r m i n e d  b y  
U V - q u a n t i t a t i o n  of spots  o b t a i n e d  f rom TLC of samples  
f rom these  reac t ions ,  pe r fo rmed  on silica gel a n d  deve loped  
in benzene  - e t h y l  a ce t a t e  (3:1). 

1 S. G. MIRVISH, L. WALLCAVE, M. EAGEN and P. SHUBIK, Science 
177, 65 (1972). S. S. MIRVlSI% A. CARDESA, L. WALLGAVE and P. 
SHUBIK, Proc. Am. Ass. Cancer Res. 14, 403 (1973). 
E. KRIEK, Biochem. biopbys. Res. Commun. 20, 793 (1965): 

8 p. D. LOTLIKAR, J.  D. SCRIBNER, J.  A. MILLER and E. C. MILLER, 
Life Sci. 5, 1263 (1966). 


