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THE EFFECT OF DEOXYPENTOSENUCLEIC ACID 

ON THE IMPAIRED OVIDUCT RESPONSE TO OESTROGEN 

IN THE FOLIC ACID-DEFICIENT CHICK 

by  

~vV. O. B R O W N  

Agricultural Chemistry Department, Queen's University, Belfast, 
and Ministry of Agriculture, Northern Ireland 

The  i n v o l v e m e n t  of folic acid in the  b iochemica l  processes  of embryon i c  d e v e l o p m e n t  and  t issue 
prol i fera t ion  in h igher  o rgan i sms  ha s  m a i n l y  been inferred f rom e x p e r i m e n t s  in wh ich  deficiency 
s t a t e s  were induced  by  a n t a g o n i s t s  of th i s  v i t ami n .  However ,  the  original  resu l t s  of HERTZ 1, demon-  
s t r a t i ng  t he  specif ici ty of folic acid deficiency in r e t a rd ing  g rowth  in t h e  oes t rogen- s t imu la t ed  ov iduc t  
of t h e  i m m a t u r e  chick, were es tab l i shed  by  direct  depr iva t ion  and  no t  by  employ ing  an  an tagon i s t .  
I t  h a s  been po in ted  ou t  by  JUKES, FRANKLIN AND STOKSTAD 2 t h a t  a n t a g o n i s t s  m a y  produce  toxic  
effects as well as an  i m m e d i a t e  deficiency of t he  v i t a m i n  when  emp loyed  in e x p e r i m e n t s  wi th  h igher  
o rgan isms .  

The  e x p e r i m e n t s  of SNELL AND MITCHELL a and  STOKES 4 on bacter ia l  g rowth  sugges ted  t h a t  
folic acid was  involved  in t he  syn thes i s  of nucleic  acids. F u r t h e r  evidence ha s  been ob ta ined  wi th  
h igher  o rgan i sms  to s u p p o r t  th i s  func t ion  of folic acid, n o t a b l y  by  SNELL AND CRAVENS 5 and  NABER, 
SNELL AND CRAVENS 6 in respec t  of the  chick e m b r y o  us ing  aminop te r in - induced  inhib i t ion  of develop-  
men t .  These  workers  showed  t h a t  it  was  possible  to by -pas s  t he  essent ia l  anabol ic  reac t ions  inh ib i ted  
by  a m i n o p t e r i n  by  t h e  a d m i n i s t r a t i o n  of deg rada t ion  p roduc t s  of t he  nucleic  acids  in purif ied form 
f rom n a t u r a l  sources. SKIPPER, BELL AND CHAPMAN ? also showed t h a t  t he  an t i l eukaemic  ac t ion  of 
folic acid a n t a g o n i s t s  could be par t ia l ly  reversed  by  deoxyr ibonucle ic  acid. 

In  t he  e x p e r i m e n t a l  work  descr ibed here, an  a t t e m p t  was  m a d e  to e x a m i n e  w h e t h e r  an  essent ia l  
func t ion  of folic acid in oe s t rogen - s t imu la t ed  t i ssue  growth,  a t t r i bu t ab l e  to increased nucleic acid 
syn thes i s ,  could be d e m o n s t r a t e d  by  r e p l a c e m e n t  wi th  i n t ac t  deoxypen tosenuc le ic  acid (D.N.A.) in 
t he  i m m a t u r e  chick fed a purif ied diet  deficient  in th is  v i t amin .  

Fema le  chicks  were fed a commerc ia l  chick m a s h  for four teen  days  followed by  a purif ied diet  
deficient  in folic acid for a fu r the r  per iod of s even teen  days .  A combined  h o r m o n a l  t r e a t m e n t  wi th  
2.0 m g  of oest radiol  d ip rop iona te  and  i .o  m g  tes tos te rone  p rop iona te  was  t h e n  g iven  to all b i rds  
by  i n t r a m u s c u l a r  in ject ion on a l t e rna t e  days  dur ing  a fu r the r  e igh t -day  e x p e r i m e n t a l  period on 
t he  deficient  diet .  D u r i n g  t h e  first  s even  days  of th i s  per iod dai ly  i n t r a m u s c u l a r  in jec t ions  of ioo m g  
of purif ied D.N.A.  (ex he r r ing  sperm)  in sterile solut ion (pH 7.o) or o.5 m g  folic acid were given.  
The  g roups  of b i rds  on each  t r e a t m e n t  were g iven  s imilar  a m o u n t s  of food each  day.  Several  experi-  
m e n t s  were carr ied ou t  emp l oy i ng  these  e x p e r i m e n t a l  condi t ions  and  the  resu l t s  of two e x p e r i m e n t s  
in wh ich  pos i t ive  control  g roups  rece iv ing folic acid were inc luded are  g iven  below. 

Sta t i s t ica l  ana lys i s  of t h e  d a t a  in re la t ion  to ov iduc t  we igh t  in b o t h  e x p e r i m e n t s  showed  t h a t  
t he  D.N.A.  s igni f icant ly  increased the  g rowt h  response  to oes t rogen  in t he  folic acid deficient  chicks.  
I n  E x p t .  i where  t h e  deficiency was  more  p r o n o u n c e d  t h a n  in E x p t .  2 as ind ica ted  by  blood compo-  
sition, ov iduc t  response  of t h e  cont ro l  g roup  and  b o d y  ga in  dur ing  the  e x p e r i m e n t a l  period, t he  

T A B L E  I 

E x p e r i m e n t  z 2 

N o .  o f  ch ik s  i o  ±o 5o zo  x o  z o  

Ini t ia l  200 206 206 209 208 207 
Body-we igh t  (g) Final  268 260 27o 297 293 3o3 
Oes t radio l  d ip rop iona te  (mg) 4 × 2.0 4 × 2.o 4 × 2.0 4 × 2.0 4 × 2.0 4 × 2.0 
Tes tos t e rone  prop iona te  (rag) 4 × i .o 4 × i .o  4 × i .o 4 × i .o 4 x i.o 4 × i .o 
D.N.A.  (rag) Nil 7 x ioo Nil Nil 7 × ioo Nil 
Folic acid (rag) Nil Nil 7 × 0.5 Nil Nil 7 x 0. 5 
Ov iduc t  wt.  (g) o.481 1.775 3.724 0.942 3.2oo 5.4o8 

~ o.o6i  . o . 4 2 1  ± 0 . 6 2 5  ± o . 2 7 i  i o.3o9 ± 0 , 3 4 9  
Haemog lob in  (g/zoo ml) 3-5¢ 5.74 1o.57 8.28 7.71 lO.69 
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admin i s t r a t i on  of D.N.A.  resul ted  in a s ignif icant  haemato log ica l  response  and  th is  f inding is being 
fu r the r  inves t iga ted .  In th i s  respec t  th is  resul t  paral lels  the  s u b - m a x i m a l  haemato log ica l  response  
to D.N.A.  repor ted  by  CARTHWRIGHT, t)ALMER, TATTING..\SHENBRUCKER AND ~rINTROBE8, in the  
folic acid deficient pig. 

The  da t a  p resen ted  here  would indicate  t h a t  folic acid func t ions  in essent ia l  metabol ic  r eac t ions  
dur ing  syn thes i s  of nucleic acids  necessa ry  for t i ssue prol iferat ion unde r  oes t rogen  s t imulus .  I t  is 
sugges ted  t h a t  t he  ov iduc t  of the  chick rendered  deficient  by  direct  depr iva t ion  r a the r  t h a n  ana logue  
inhibi t ion  m i g h t  prove  a useful  t i ssue in wh ich  to s t u d y  t he  incorpora t ion  of isotopical ly labelled 
nucleic acid der iva t ives  dur ing  g rowth  processes.  

F u r t h e r  resul ts  re la t ing  to t he  nucleic  acid levels in the  blood and  ov iduc t  t issue ob ta ined  in 
the  expe r imen t s  described here  will be repor ted  in g rea te r  detai l  a t  a la ter  date .  
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SUR LA CONSTITUTION CHIMIQUE D'UN ACIDE 

MYCOLIQUE INSATURI~ ISOLI~ DU BACILLE DIPHTt~RIQUE 

(CORYNEBACTERIUM DIPHTHERIAE)* 

par  

J.  P U D L E S  ET E. L E D E R E R  

Inslitut de Biologic Physico-Chimique, Paris (France) 

D a n s  des c o m m u n i c a t i o n s  pr~c6dentes,  nous  avons  d6crit  l ' i so lement  1, l ' 6 t ab l i s semen t  de la 
s t ruc tu re  ch imique  a e t  la syn th~se  3 de l 'ac ide coryno-mycol ique ,  F. 7 o°, C32He403, [aJD = + 7.5 °, 
(I) du Bacille Dipht6r ique .  

En  f r a c t i o n n a n t  les acides insa tur~s  qui  a c c o m p a g n e n t  l 'acide coryno-mycol ique ,  nous  avons  
isol6 un  nouve l  acide, que  nous  p roposons  d ' appe le r  acide coryno-mycol~nique. 

Nous  avons  isoM cet  acide ~ pa r t i r  de son sel de p lomb,  qui  est  soluble dans  l '6 ther  et  dans  
l 'alcool;  Fester  m6 thy l i que  a 6t6 ch roma t og raph i 6  sur  a lumine  (61ution pa r  benz6ne-6ther ,  I : I), puis  
pr6cipit6 5, l ' 6 ta t  solide pa r  cong61ation dans  l 'ac6tone ~ - - 1 5  °, et  enfin distilM sous  o. i  m m .  L'este~ 
mdthylique de l'acide coryno-mycoldnique passe  5, une  t e m p 6 r a t u r e  du ba in  de 23o-25 o° sous  forme 
d ' u n e  huile incolore, n ~  ° 1.468o, d~ 0° 0.894, r ~20 ° = ~ LCtJ546 = + 9.0 ° ~ 0.3 ° . (Trouv6:  C 78.18, 77-93%,  
H 12.58, 12 .31%,  - O C H  8 6.3 o, 6.36 % ; calcul6 pou r  C3sHe403: C 77.89 %, H 12.68 %, - O C H  3 6.o9 % .) 

L'acide coryno-mycoldnique, ob tenu  pa r  saponif ica t ion de son es ter  m6thy l ique ,  se pr~sente  sous 
forme d ' u n e  huile incolore, n ~  ° = 1.4758 (trouv6 : PM, pa r  t i t rage  : 5o4; calcul6 : 494.8). On  ne  peu t  
pas  distiller l 'ac ide sans  qu ' i l  se d~shydra t e  par t ie l lement .  A l ' hyd rog6na t ion  ca t a ly t i que  il absorbe  
une moldcule d'hydrog~ne el donne l'acide coryno-mycolique, F. 7 °0 (I). Nous  a v o n s  identifi6 ce derniet  
pa r  l ' ana lyse  6Mmenta i re  ( t rouv6:  C 77.31, 7 7 . I 3 % ,  H 12.42, 12 .53%;  calcul6 pou r  Cs~HelOa: 
C 77.35 %, 12.98 %) et  pa r  son o x y d a t i o n  en palmigone, F. 8o ° (III) ( t rouv6 C 82.50, 82 .31%,  H 13.78, 
13.58 % ;ca lcuM pou r  CaxHe=O: C 82.59, H 13.86%).  L ' ident i f ica t ion  de la pa lmi tone  ob t enue  ~ partiz 
de l 'acide co ryno-myco l6n ique  hydrog6n~ a 6t6 en ou t re  confirm6e pa r  des  mesu re s  de diffraction 

* 4~me C o m m u n i c a t i o n  sur  les c o n s t i t u a n t s  du BaciUe Dipht~r ique ;  3~me comm.  voir  3. 


