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Action d'une dose unique de rayons X sur les acides nuel6iques de la 
moelle osseuse (700 r). 
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Fig. ~. Action d'une dose unique de rayons X (700 r) administr6e en 
irradiation totale et locale sur ]es acides ribon~cldiques (ARN.) de la 
moelle osseuse des membres post6rieurs' chez le rat. R6sultats ex- 

prim6s en pour-cent des valeurs t6moins. 
. . . . . .  Irradiation unilat6rale ........ Irradiation corporelle totale 

La Figure 1 pr6sente l '6volution de la quant i t6  ab- 
solue de I 'ADN. de la moelle osseuse des membres  
post6rieurs apr6s irradiation soit de l 'animal  total,  soit 
des membres gauches seulement.  On notera  que la 
r6duction de I 'ADN. est bien plus accus6e darts le cas de 
l ' i r radiat ion corporelle totale puisqu'elle peut  a t te indre  
en moyenne -- 75 %, alors qu'apr6s irradiation locale, la 
r6duction ne d6passe pas -- 60%. De plus, le retour  & la 
normale est beaucoup plus rapide apr6s irradiat ion 
locale. 

La -Figure 2 repr6sente les modifications subies par  
I 'APN.  dans les mSmes conditions exp6rimentales.  Lk 
encore, nous notons en moyenne une r6duction de 
- - 6 0 %  apr6s l'irradi&tion corporelle totale,  pour une 
diminut ion de -- 45 % seulement dans le cas de t ' irradia- 
t ion locale. L 'appauvr issement  de la moelle en APN. est 
6galement de plus longue dur6e apr6s une irradiation 
corporelle totale.  

Les modifications que nous venons de d6crire prouvent  
que la r6duction de l 'act ivi t6 de la moelle, ~t savoir  de la 
prolif6ration nucl6aire que refl6te I 'ADN. et des synth6ses 
cytoplasmiques qu ' indique I 'APN.,  est bien plus im- 
portante  quand le corps entier est irradi6. I1 convient  
done d ' admet t re  que, m6me pour des tissus tr6s sen- 
sibles aux rayons X, ce n 'es t  pas seulement Faction 
directe des rayons qui e n e s t  cause mais qu ' i l  existe des 
effets secondaires cons6cutifs /~ l ' i r radiat ion corporelle 
totale;  ces effets contr ibuent  & aggraver  consid6rable- 
ment la destruction de la moelle et ~ retarder sa r6- 
g6n6rescence. J .  RODESCtt ,  M lie C.  JAUDEL, 

B .  CHIRPAZ e t  P.  MANDE;L 

Institut de chimie hiologique, Facultd de mddecine, 
Strasbourg, le 15 aoat 1955. 

Summary  
The biochemical effects on bone marrow of a same 

dose of X rays (700 r) induced by  a to ta l  body irradiat ion 
or a local irradiation are compared.  The ribonucleic acid 
and the desoxyribonucleic acid of bone marrow show a 
fall during days 2 to 14:after irradiation, followed by 
complete recovery on day 21. A significant difference is 
noted during this period between animals exposed to a 
total  or local irradiation system. The changes conse- 
cutive to X rays induced by a total  irradiation are 
prominenter  and remain longer than in local irradiation. 
The direct effect of X rays is probably associated with 
secondary injury of physiological connexions or other  
substances affected in total  body irradiation. 

The  Nature  of  Brdi~ka's  Cancer  T e s t  

BRDI~KA 1 studied catalyt ic  polarographic waves 
produced by adding denatured blood serum to an am- 
moniacal  cobalt  solution, He found tha t  the catalyt ic  
wave was lower for carcinoma serum than for normal 
serum. On t rea t ing the serum with sulphosalicylic acid 
(S.S.A,) as a deproteinat ing agent, the catalyt ic  wave of 
the fi l trate was higher for cancerous serum than  for nor- 
mal  serum ~. This last phenomenon has been used in 
cancer diagnosis 3 but  the test  is also sometimes positive 
with sera from patients  with high fevers. There have 
been suggestions 4 tha t  the substance responsible for the 
catalyt ic  wave of the S.S.A. f i l trate is of mucoid nature. 

We have isolated the substance responsible for the 
BRDICKA f i l trate reaction by dialysis of the S.S.A. fi l trate 
of cancer sera, followed by alcohol fract ionat ion ac- 
cording to the procedure of MEYER 5. This substance, the 
"cancer  substance",  is a white powder, and it gives 
catalyt ic  waves in the BRDICKA test  solution identical 
with those given by the S.S.A. fi l trates from cancerous 
serum. For  comparison with a known mucoprotein,  we 
prepared ovomucoid from egg white using FREDERIC• 
and DEUTSCH'S e method. ,  When the ovomucoid was 
added to the ]3RDIGKA tes t  solution, i t  gave a catalyt ic  
wave identical with those given by the "cancer  sub- 
s tance"  and the S.S.A. filtrates. 

The "cancer  substance" and ovomucoid were then 
par t ia l ly  hydrolysed to l iberate the sugars only. Paper  
chromatographic  analysis of the hydrolysates showed 
tha t  both  "cancer  subs tance"  and ovomucoid contained 
the same sugars-galactose,  mannose, and glucosamine. 
Complete hydrolysis of the "cancer  subs tance"  and 
ovomucoid, followed by paper chromatography of the 
hydrolysates,  showed t h a t  both  substances contained 
the same amino acids in so far as these could be identi- 
fied. A quant i ta t ive  es t imat ion of cystein was made by 
SULLIVAN'S 7 method,  giving 3,4 % cystein in ovomucoid 
and 4.12 % cystein in the "cancer  substance".  YOUNG 8 
reports 3.95 % ovomucoid and FREDERICQ and DEUTSCH s 
6-7 %. These determinat ions confirm tha t  the "cancer  
substance"  is a mucoprotein.  

MEHL and co-workers 9 observed tha t  mucoprotein 
levels in normal  blood are in general lower than  those in 
cancerous blood. They isolated the mucoproteins from 
normal  blood and found on electrophoresis t ha t  the 
mucoprotein fraction consisted of at  least  3 components.  
They  prepared an electrophoretical ly homogeneous frac- 
tion by ammonium sulphate fract ionat ion 10. Through the 
kindness of Dr. lVIEHL, we have examined a sample of his 
mucoprotein and find it  also to contein galactose, man- 
nose and glucosamine. We also found tha t  in the 
BRDI6KA test  solution the cata lyt ic  wave of MEHL'S 
mucoprotein and the "cancer  subs tance"  are quali- 
ta t ive ly  and quant i ta t ive ly  identical. On the other  hand, 
the catalyt ic  wave of ovomucoid is identical with the 
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w a v e  p r o d u c e d  b y  t e n  t i m e s  g r e a t e r  q u a n t i t i e s  of i~¢IEtIL'S 
m u c o p r o t e i n  or  t h e  " c a n c e r  s u b s t a n c e " .  T h e  " c a n c e r  
s u b s t a n c e "  a n d  MEztL's m u c o p r o t e i n  s h o w  p r a c t i c a l l y  
i d e n t i c a l  e l e c t r o p h o r e t i c  p a t t e r n s .  

-e.B -/.~- - / 6  - io .  
1 

5 ml Brdi~ka test solution 
Sensitivity x 200. 

- 0.B -I'2" - 1"8 -2.ZTu 
2 

5 ml BrdiSka test solution 
+ 0.1 nag ovomucoid 

Sensitivity x 200. 

-Od --,'.2 -/.G -2.dr -0.8 -/.2 -t.8 -2.0y 

3 4 

5 ml BrdiSka test solution 5 ml Brdi~ka test solution 
+ 1 mg cancer substance + 0-8 mg Mehls mucoprotein. 

Sensitivity x 200. Sensitivity x 200. 

I t  h a s  t h u s  b e e n  d e m o n s t r a t e d  t h a t  t h e  s u b s t a n c e  
r e s p o n s i b l e  for  t h e  BRDICKA r e a c t i o n  is a m u c o p r o t c i n  
v e r y  s i m i l a r  if n o t  i d e n t i c a l  w i t h  MEHL'S m u c o p r o t e i n ,  
w h i c h  is a c o m p o n e n t  of n o r m a l  b lood.  T h i s  sugges t s  
t h a t  BRDICKA'S r e a c t i o n  i n d i c a t e s  a n  inc rease  in  t h e  
l eve l  of n o r m a l  m u c o p r o t e i n s  in  t h e  b l o o d  a n d  n o t  t h e  
p r e s e n c e  of  a n e w  s u b s t a n c e  w h i c h  is a b s e n t  in  t h e  b lood  
of h e a l t h y  s u b j e c t s .  

The authors thank Dr. J. W. MEttL of the University of Southern 
California for a sample of mucoprotein, Dr. H. H. MACKINNON of the 
Victoria Public Hospital, Fredericton, for samples of cancer sera, 
and also Dr. A. SEHON and Mr. KENNED'Z of McGill University for 
carrying out electrophoretie measurements. 

MARY WHEATLEY a n d  Z. VALENTA 

Chemistry Laboratory University o/ New Brunswick, 
Fredericton, Canada, Ju ly  11, 1955. 

Zusammen/assung 

E s  wird  gezeigt, dass  die B r d i Skas che  ~ ' i l t r a t r e a k t i o n  
d u t c h  e ine  E r h 6 h u n g  de r  K o n z e n t r a t i o n  des  n o r m a l e r -  
weise  i m  S e r u m  v o r k o m m e n d e n  M u c o p r o t e i n s  v e r u r -  
s a c h t  wird .  Dieses  M u c o p r o t e i n  e n t h i i l t  Cys te in ,  so dass  
ke ine  M o d i f i k a t i o n  d e r  u r s p r t i n g l i c h e n  I n t e r p r e t i e r u n g  
de r  R e a k t i o n  d u t c h  BRDISKA e r f o r d e r l i c h  s c h e i n t .  

A c i d - s o l u b l e  N u c l e o t i d e  D e r i v a t i v e s  i n  C e l l  

N u c l e i  I s o l a t e d  i n  a N o n - a q u e 6 u s  M e d i u m  

I n  r e c e n t  s t u d i e s  o n  t h e  c o m p o s i t i o n  of cel l  nuc le i  
i so l a t ed  b y  n o n - a q u e o u s  p r o c e d u r e s  (KAY, SMELLIE, 
HUMPHREY, a n d  DAVlDSON 1) i t  h a s  b e e n  s h o w n  t h a t  
c o n s i d e r a b l e  a m o u n t s  of m a t e r i a l  a re  r e m o v e d  f r o m  
s u c h  nuc le i  w h e n  t h e y  a r e  e x t r a c t e d  w i t h  d i l u t e  c i t r i c  
acid.  T h i s  e x t r a c t a b l e  m a t e r i a l  i n c l u d e s  some  of t h e  
n u c l e a r  p r o t e i n  a n d  a c o n s i d e r a b l e  p r o p o r t i o n  of t h e  
n u c l e a r  r i bonuc l e i c  acid ( R N A )  t o g e t h e r  w i t h  o t h e r  
ac id - so lub le  s u b s t a n c e s  i n c l u d i n g  s i m p l e  nuc l eo t i de s .  
T h e  p r e sence  of ac id  so lub le  n u c l e o t i d e s  a n d  r e l a t e d  
nuc leos ides  a n d  free bases  is of c o n s i d e r a b l e  i n t e r e s t  
i n a s m u c h  as t h e y  are  l ike ly  to be c o n n e c t e d  in  s o m e  
w a y  w i t h  t h e  m e t a b o l i c  role  of t h e  nuc leus .  I n  t h i s  b r i e f  
n o t e  s o m e  o b s e r v a t i o n s  on  t h e s e  c o m p o n e n t s  of cel l  
nuc le i  are  r eco rded .  

S a m p l e s  of nuc l e i  p r e p a r e d  f r o m  a v a r i e t y  of t i s sue s  
a c c o r d i n g  to  t h e  m e t h o d  d e s c r i b e d  b y  KAY et al. 1 were  
e x t r a c t e d  in  t h e  co ld  w i t h  0.7 N pe rch lo r i c  ac id  in  t h e  
p r o p o r t i o n  of  5 ml/lO0 mg nucle i .  T h e  m i x t u r e  was  
c e n t r i f u g e d  a n d  t h e  r e s idue  was  w a s h e d  twice  w i t h  2 m l  
cold  0"7 N p e r c h l o r i c  acid .  T h e  re s idues  were  r e se rved  for  
e s t i m a t i o n  of R N A  a n d  D N A  b y  t h e  m o d i f i c a t i o n  of t h e  
SCHMIDT-THANNHAUSER m e t h o d  desc r ibed  b y  SMELLIE, 
HUMPttREY, KAY, a n d  DAVIDSON 2. T h e  c o m b i n e d  ex- 
t r a c t s  were t r e a t e d  w i t h  b u t a n o l  t o  r e m o v e  nuc leos ides  
a n d  / r ee  base s  l e a v i n g  t h e  n u c l e o t i d e s  a n d  inos ine  in  
t h e  a q u e o u s  p h a s e  a c c o r d i n g  t o  t h e  m e t h o d  of GOLD- 
WASSER lI. T h e  b u t a n o l  e x t r a c t s  were  t a k e n  to  d r y n e s s  
a n d  d ige s t ed  w i t h  12 N pe rch lo r i c  ac id  a t  i 0 0  ° to  y ie ld  
t h e  i n d i v i d u a l  p u r i n  e a n d  p y r i m i d i n e  bases .  T h e  
a q u e o u s  p h a s e  c o n t a i n i n g  t h e  n u c l e o t i d e s  a n d  inos ine  
was  a lso  e v a p o r a t e d  t o  d r y n e s s  a n d  d i g e s t e d  w i t h  pe r -  
ch lor ic  acid .  P o r t i o n s  of t h e  d iges t  were  app l i ed  t o  
~THATMAN 3MM p a p e r  a n d  t h e  b a s e s  s e p a r a t e d  b y  t w o  
d i m e n s i o n a l  c h r o m a t o g r a p h y ,  u s i n g  d e s c e n d i n g  iso- 
p r o p a n o l :  HCI (WYATT 4) fo l lowed b y  a s c e n d i n g  b u t a n o l :  
a m m o n i a  (MAc NUTTS). A p p r o p r i a t e  b l a n k s  were  a lso  
run .  T h e  bases  were  l oca t ed  in  u l t r a v i o l e t  l i g h t  a n d  were  
e l u t e d  w i t h  0-1 N HC1 for  al l  e x c e p t  g u a n i n e  w h i c h  
r e q u i r e d  1.6 N HC1. F r o m  r e a d i n g s  of t h e  op t i ca l  d e n s i t y  
a t  a p p r o p r i a t e  w a v e l e n g t h s  in  t h e  u l t r a v i o l e t  t h e  
a m o u n t s  of e ach  b a s e  were  c a l c u l a t e d  a n d  were  t h e n  
r e l a t e d  t o  t h e  D N A - p h o s p h o r u s  p r e s e n t  in  t h e  o r ig ina l  
e x t r a c t e d  sample .  T h e  v a l u e s  were  t h u s  o b t a i n e d  as [tg 
b a s e  pe r  m g  D N A - 1  ~. 

I n  some  s a m p l e s  t h e  t o t a l  u l t r a v i o l e t  a b s o r p t i o n  of t h e  
pe rch lo r i c  ac id  e x t r a c t  was  m e a s u r e d .  F o r  t h i s  e s t i m a -  
t i o n  t h e  p e r c h l o r i c  ac id  e x t r a c t s  were  d i l u t e d  so t h a t  
I mI was  d e r i v e d  f r o m  a n  a m o u n t  of nuc le i  c o n t a i n i n g  
I 0 / 2 g  D N A - P .  A b s o r p t i o n  r e a d i n g s  in  t h e  u l t r a v i o l e t  a t  
260 m/2 were  t h e n  m a d e  in  t h e  B e c k m a n  s p e c t r o p h o t o -  
m e t e r ,  u s ing  a p p r o p r i a t e  pe rch lo r i c  ac id  b l anks .  

T h e  v a l u e s  for  t h e  t o t a l  u l t r a v i o l e t  a b s o r p t i o n  a t  
260 m/~ of p e r c h l o r i c  e x t r a c t s  of r a b b i t  nuc le i  a re  s h o w n  
in  T a b l e  I. S ince  t h e  f igures  q u o t e d  a re  r e l a t e d  t o  t h e  
s a m e  a m o u n t  of D N A - P  i t  m a y  be  a s s u m e d  t h a t  t h e  
v a r i o u s  e x t r a c t s  a re  d e r i v e d  f r o m  c o m p a r a b l e  n u m b e r s  
of nuclei .  T h e  va lues  s h o w  a wide  s c a t t e r  b u t  t h e  gene ra l  
p a t t e r n  w h i c h  emerges  is t h a t  t h e  nuc l e i  f r o m  a d u l t  
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