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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 .  
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Sensitivity x 200. 
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5 ml BrdiSka test solution 
+ 0.1 nag ovomucoid 

Sensitivity x 200. 
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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. 
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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  

1 E. R. M. KAY, R. M. S. SM~LLm, G. F, Hvm, uaEY, and J. N. 
DAVIDSOI¢, Biochem. J. (1955), in the press. 

R. M. S. S.~tELLIE, G. F. HVMmtR~Y, E. R. M. KAY, and J. N. 
DAVIDSON, Biochem. J.  60, 177 (1955). 

a E. GOLDWASSER, Bioehim, biophys. Acta 13, 341 (1954). 
* G. R. WYATT, Biochem. J. 4s, 584 (1951}. 
5 W. S. MAcNuTT, Bioehem. J. 50, 384 (1952). 
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Total ultraviolet absorption at 260 m/~ of perchloric acid extracts of non-aqueous nuclei isolated from various rabbit tissues 
1 ml extract is derived from an amount of nuclei containing 10 ~g DNA-P. 

Tissue Optical density (mean and range) 

Appendix 
Bone marrow 
Intestinal mucosa 
Lung 
Thymus.  
Embryo liver 

DNA-P RNA-P 
% dry wt 

1.01 0.48 
0.67 0.30 
0"64 0'45 
0"45 0"27 
1.68 0.35 
0.38 0,37 

0.469 (0-294-0.644) 
0-580 (0-440-0.720) 
0.673 (0-493-0.853) 
0.818 (0-551-1-085) 
0-277 (0-183-0.371) 
1.031 (0.512-1.550) 

(12)* 
( 5 )  
( 7 )  
(11) 
( 7 )  
( 3 )  

* Figures in brackets show the 

t i s sues  m a y  be a r r a n g e d  in  t h e  fo l lowing  o rde r  of de-  
c reas ing  c o n t e n t  of ac id  so lub le  u l t r a v i o l e t  a b s o r b i n g  
m a t e r i a l  : - L u n g ,  I n t e s t i n a l  mucosa ,  B o n e  mar row,  
A p p e n d i x ,  T h y m u s .  

In  e m b r y o  l iver  nucle i  t h e  m e a n  va lue  is h ighe r  t h a n  
for  a n y  of t h e  a d u l t  t i s sues  b u t  aga in  t h e  s c a t t e r  is v e r y  
grea t .  H i g h  va lues  were  also f o u n d  in  t w o  p r e p a r a t i o n s  
of n o n - a q u e o u s  nucle i  f r o m  t h e  fowl G R C H  16 t u m o u r .  

T h e  n u c l e o t i d e  bases  f o u n d  in t h e  acid  e x t r a c t s  in- 
c l u d e d  a d e n i n e  w h i c h  was  m o s t  a b u n d a n t ,  h y p o x a n t h i n e ,  
guanine ,  uraci l  a n d  v e r y  smal l  a m o u n t s  of cy tos ine .  In  
t h e  nuc leos ide  a n d  free base  f r ac t ion  t h e  bases  were  less 
p l en t i fu l  t h a n  in t h e  n u d e o t i d e  f rac t ion .  A d e n i n e  a n d  
h y p o x a n t h i n e  were  m o s t  a b u n d a n t ;  guan ine  a n d  uraci l  
were  p r e s e n t  in smal le r  a m o u n t s  a n d  cy to s ine  was  
f o u n d  only  in  t races .  

The  s c a t t e r  of va lues  in d i f f e ren t  p r e p a r a t i o n s  was  v e r y  
g rea t  b u t  t h e  t i s sues  could  be a r r a n g e d  in t h e  fol lowing 
o rder  of dcc reas ing  base  c o n t e n t  : 

Nucleotide bases: 
(a) Adenine. I n t e s t i n a l  mucosa ,  bone  mar row,  a p p e n -  

d ix  = lung,  t h y m u s .  
(b) Hypoxanthine.  I n t e s t i n a l  m u e o s a  = lung,  bone  mar -  

row, a p p e n d i x ,  t h y m u s .  
(c) Guanine. I n t e s t i n a l  mucosa ,  b o n e  m a r r o w  = lung,  

a p p e n d i x ,  t h y m u s .  
(d) Uracil. I n t e s t i n a l  m u cosa  = bone  m a r r o w  = a p p e n -  

dix = lung,  t h y m u s .  
(e) Cytosine. No i m p o r t a n t  d i f f e r ences -a l l  va lues  low. 

Non-nueleotide bases: 
(a) .4 denine. No p a r t i c u l a r  t r e n d  as i nd iv idua l  d i f fe ren-  

ces were  t oo  grea t .  
(b) Hypoxanthine.  I n t e s t i n a l  m u c o s a  = lung,  bone  m a r -  

row = a p p e n d i x ,  t h y m u s .  
(c) Guanine. No i m p o r t a n t  d i f f e rences -a l l  va lues  low. 
(d) Uracil. No i m p o r t a n t  d i f f e r ences -a l l  va lues  low. 
(e) Cytosine. P r e s e n t  on ly  in  t races .  

Resu l t s  f r o m  t w o  p r e p a r a t i o n s  of G R C H  16 t u m o u r  
nucle i  sugges t  t h a t  t h e s e  nuc le i  a re  r ich  in a d e n i n e  
nuc leo t ides  b u t  t h e  m o s t  su rp r i s ing  f ea tu re  of t h i s  
ma te r i a l  is t h e  v e r y  h igh  c o n t e n t  of n o n - n u c l e o t i d e  
h y p o x a n t h i n e .  This  m a y  be  due  in  p a r t  t o  autol~cic  
changes  occur r ing  e i ther  before  r e m o v a l  f r o m  t h e  an ima l  
or dur ing  the  p rocess ing  of t h e  t i ssue ,  

Since mono- ,  di-  a n d  t r i -nuc l eo t ides  of aden ine ,  
guanine ,  cy tos ine  a n d  uraci l  are  k n o w n  to  be p r e s e n t  
genera l ly  in l iv ing  cells (SACKS, LUTWAK, a n d  HURLEY1; 
SCHMITZ, POTTER, HURLBERT, a n d  WHITE2; SCHMITZ, 

I j .  SACKS, L. LUTWAK, and P. D. HURLEY, J. Amer. chem. Soc. 
76, 424 (1954). 

2 H. SCHMITZ, V. R. POTTER, R. B. HUELBERT, and D. M. W~txrE, 
Cancer Res. 14, 66 (1954). 

number of extracts examined. 

HURLBERT, a n d  POTTE~I; SMITH a n d  MILLS2), i t  is no t  
s u r p r i s i n g  to  f i nd  ev idence  of t h e  occu r r ence  of t h e s e  
bases  a n d  h y p o x a n t h i n e  as nuc leo t ides ,  nuc leos ides  a n d  
free bases  in  ac id  e x t r a c t s  of n o n - a q u e o u s  rmclei.  Nueleo-  
t i des  of  t h e s e  bases  h a v e  also been  o b s e r v e d  b y  E•- 
MUNDS a n d  LEPAGE a in  nucle i  p r e p a r e d  in a q u e o u s  
sucrose  h o m o g e n a t e s  of l ive r  a n d  of F l e x n e r  Job l ing  
c a r c i n o m a .  

I t  is i n t e r e s t i n g  h o w e v e r  t o  f i nd  t h a t  in a d u l t  r a b b i t  
t i s sues  t h e r e  is no  ev idence  of a n y  p r e f e r e n t i a l  a c c u m u l a -  
t ion  of such  m a t e r i a l s  in  t h o s e  t i s sues  in wh ich  cell 
d iv i s ion  is ac t ive  a n d  t h e  t u r n o v e r  of D N A  is h igh  
(SMELLIE et al.~). 

This  w o r k  is be ing  c o n t i n u e d  on a larger  scale w i th  
m a t e r i a l  label led  w i t h  x*C. 
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Zusammen/assung 
Zel lkerne,  die aus  K a n i n c h e n g e w e b e  m i t t e l s  e ines  

nichtw~tssr igen V e r f a h r e n s  b e r e i t e t  w e r d e n ,  e n t h a l t e n  
in ih ren  s / iurel6sl ichen B e s t a n d t e i l e n  N u k l e o t i d e  y o n  
Aden in ,  H y p o x a n t h i n ,  Guan in ,  Urac i l  und  (in s e h r  ge-  
r i ngen  Mengen)  y o n  Cytos in .  Diese Stof fe  w u r d e n  in 
Lunge ,  D a r m - M u c o s a ,  K n o c h e n m a r k ,  A p p e n d i x  und  
T h y m u s  in a b n e h m e n d e r  K o n z e n t r a t i o n  v o r g e f u n d e n .  

1 H. SCHMITZ, R. B. HURLBERT, and V. R. POTTER, J. biol. Chem. 
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386 (I954); 13, 587 (1954). 
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tiber das 2+ • C u  - B m d u n g s v e r m b g e n  einiger 
Aminosiiuren und Peptide 

Metallionen und biologische Wirkung 1 

Wir  h a b e n  in e iner  f r t iher  e r s c h i e n e n e n  A r b e i t  2 ge- 
zeigt ,  wie das  Cu2+-Bindungsve rm6gen  y o n  b io log ischen  
S y s t e m e n  d u r c h  das  V o r h a n d e n s e i n  y o n  gel6s ten  basi-  
s chen  P a r t i k e l n  b e s t i m m t  wird.  Die Menge der  ge funde-  

x 37. Mitteilung; 36. Mitteilung: R. GAI.n und H. F.RLENMEYER, 
Helv. chim. Acta 38, 1421 (1955). 

2 S. FALLAB und H. ERLENMEVER, Exper. 11, 174 (1955). 


