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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. 
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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). 
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As shown  in t he  Table ,  t h e  r eac t i on  of N - a c e t o x y - A A F  
w i t h  guanos ine  in ci t r ic  acid resu l t s  in  a h igh  yield of 
guanos ine -AAF4,  5, whi le  t he  s ame  r eac t i on  in ascorbie  
acid resu l t s  in  a n  80% i n h i b i t i o n  of g u a n o s i n e - A A F  
fo rma t ion .  I n  con t ras t ,  t h e  yield of p r o d u c t  f rom N- 
ace toxy -4 -ace t amidos t i l bene  a n d  guanos ine  was r e l a t ive ly  
una f fec t ed  b y  t h e  m ed i um ,  a n d  is c o m p a r a b l e  to  t h a t  
f ound  ear l ier  5. As n o t e d  ear l ier  b y  LOTLIKAR 6, t he  
r eac t ions  of es ters  of N - h y d r o x y - A A F  resu l t  in  smal l  
a m o u n t s  of AAF,  exp la ined  l a t e r  as be ing  due  to  h y d r o g e n  
a b s t r a c t i o n  f rom so lven t  b y  t he  t r i p l e t  fo rm of t he  N-2- 

Reactions of N-acetoxy-N-arylacetamides with guanosine, in the 
presence and absence of ascorbic acid 

Compound Medium YieId of Amide formed 
guanosine adduct 
(%) (%) 

N-acetoxy-AAF citric 83 6 
N-acetoxy-AAF ascorbic 17 30 
N-acetoxy-AAS citric 12 % 1 
N-acetoxy-AAS aseorbie 12 < 1 
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Reduction of N-2-fluorenyl-N-acetyl nitrenium ion by ascorbic acid. 

f l u o r e n y l - N - a c e t y l n i t r e n i u m  ion (AAF+) 7. W e  obse rved  
th i s  in t he  ci t r ic  acid med ium,  b u t  found  A A F  f o r m a t i o n  
to  be  increased  5-fold in t he  asc0rbic  acid med ium.  W h e n  
g u a n o s i n e - A A F  was i n c u b a t e d  s epa ra t e ly  w i t h  ascorbic  
acid, no  d e s t r u c t i o n  of th i s  ma te r i a l  was seen. 

Thus,  we h a v e  n o t e d  t h a t  t h e  r eac t ion  of N-ace toxy -  
N A F  w i t h  guanos ine  is g rea t ly  i n h i b i t e d  b y  ascorbic  acid, 
b u t  t h a t  t he  r eac t ion  of N - a c e t o x y - A A S  is not .  F r o m  this ,  
we conc lude  t h a t  t he  ascorbic  acid does n o t  ac t  d i r ec t ly  
on  u n r e a c t e d  N - a c e t o x y - N - a r y l a c e t a m i d e .  W e  h a v e  
a l r eady  shown,  however ,  t h a t  N - a c e t o x y - A A F  forms  a 
t r i p l e t  species, whi le  N - a e e t o x y - A A S  does no t  7. Thus ,  i t  
appea r s  t h a t  ascorbic  acid is oxidized b y  t r i p l e t  A A F +  
t h r o u g h  a b s t r a c t i o n  of H f rom t h e  ascorbic  acid (see 
Figure) .  Such  a n  oxidatioi1 is c o m m o n  for  ascorbic  acid, 
a n d  is p r o b a b l y  t he  r eac t ion  t y p e  b y  wh ich  ascorbic  acid 
r emoves  n i t rous  acid f rom a n i t r o s a t i o n  mix tu re .  

I f  t h i s  i n h i b i t i o n  of a d d u c t  be tween  a r o m a t i c  amine  
and  guanos ine  is specific for r eac t ions  i nvo lv ing  t r i p l e t  
n i t r e n i u m  ions, as i t  appea r s  to  be, t he  poss ib i l i ty  of 
us ing  ascorbic  acid as a p r o p h y l a c t i c  aga in s t  a r o m a t i c  
a m i n e - i n d u c e d  t u m o r s  would  a p p e a r  to  be  r e s t r i c t ed  to  
those  cases in wh ich  t h e  n i t r e n i u m  ion will fall  i n to  a 
t r i p l e t  s ta te .  A t  p resen t ,  i t  is no t  k n o w n  how m a n y  aro-  
m a t i c  amines  would  lead to such  ions, no r  is i t  k n o w n '  
w h e t h e r  ascorbic  acid i nh ib i t s  even  A A F  carcinogenesis .  
This  reac t ion ,  nonethe less ,  seems to be  a p o i n t  of con t ro l  
in  carc inogenesis  w o r t h  a d d i t i o n a l  s tudy .  

Zusammen/assung. Die R e a k t i o n  des Karz inogens  N- 
ace toxy -2 -ace t amido f luo ren  m i t  G u a n o s i n  wi rd  d u r c h  
Ascorbins/ iure ,  j edoch  n i c h t  d u t c h  Z i t ronens / iu re  ge- 
h e m m t .  Diese t t e m m u n g  b e w i r k t  e ine v e r m e h r t e  Bil-  
d u n g  yon  2-Ace tamidof luoren .  A n s c h e i n e n d  r eag ie r t  
Ascorb ins~ure  m i t  d e m  N - 2 - F l u o r e n y l - N - a c e t y l n i t r e n i u m -  
t r i p l e t t  u n t e r  B i l dung  v o n  A c e t a m i d o f l u o r e n  u n d  oxi-  
d i e r t e r  Ascorbins/ iure .  
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Fever Produced in Rabbits by N 6, OV-Dibutyryl Adenosine 3',5'-Cyclic Monophosphate 

Prev ious  e x p e r i m e n t s  h a v e  s h o w n  t h a t  t he  fever  
r eac t ion  in  r a b b i t s  fol lowing t h e  i.v. i n j ec t ion  of va r ious  
exogenous  or endogenous  p y r o g e n s l ,  2 is assoc ia ted  w i t h  
increased  c o n c e n t r a t i o n s  of p r o s t a g l a n d i n s  of t h e  E series 
(PGE)  in t h e  ce reb rosp ina l  f lu id  (CSF). I n  add i t ion ,  
in jec t ions  of P G E  in to  t h e  l a t e ra l  or t h i r d  ce rebra l  
ven t r i c les  of d i f fe ren t  m a m m a l s  were found  to  p roduce  
fever  3. The  h y p o t h e s i s  of P G E  as m e d i a t o r s  in  fever  
genesis is s u p p o r t e d  also b y  t he  f i nd ing  t h a t  i n h i b i t i o n  of 
p r o s t a g l a n d i n  s y n t h e t a s e  is t h e  m e c h a n i s m  u n d e r l y i n g  t h e  
ac t ion  of an t ipy re t i c ,  asp i r in- l ike  d rugs  4. T he  p h a r m a c o -  

logical  effects of p r o s t a g l a n d i n s  seem to  be  m e d i a t e d  in 
severa l  endocr ine  o rgans  v ia  adenos ine  3', 5"-cyclic mono-  
p h o s p h a t e  (cyclic AMP) accord ing  to t he  ' second messen-  
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