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Effect of p-dimethylaminoazobenzene on the 
nucleic acids : potassium ratios of rat liver 

I t  was observed recently in this lal)oratory 1 t ha t  the growth of the Crocker sarcoma S-i8o in 
Swiss mice caused an increase of the DNA : K rat io in the liver, lung, and kidney of tile host, lint 
t h a t  the RNA : K ratio remained unchanged.  ASlMOV et M. 2 reported tha t  in human  carcinoma there 
was no change in the DNA:  IK ratio of the t u m o r  as compared  with the tissue sur rounding  it. In  
the present  exper iments ,  we have studied the effects of p-dimethylaminoazobenzene (p-DAB), where 
a well defined t u m o r  can be compared  with the tissue from which it arises. 

As shown in Table I, the hcpatotna  is characterized by a DNA : K ratio definitely much higher 
than  t h a t  of normal  liver. The ratio is also significantly higher for the liver of ra ts  fed p-DAB, but  
which have not  yet  developed a hepatonla.  The RNA:  K ratio in the liver decreases significantly, 
bu t  for the hepa toma  the change is not  significant at a level of p -- o.o 5. 

TABLE I 

PERCENTAGE CHANGE IN D~N'A:}( AND t{N~'\:K RATIOS IN THE LIVERS AND HEPATO3IAS 
OF RATS FED p-DIMETHyLAMINOAZOBENZENE* 

Group No. o~ rats 
DNA : K RNA : K 

Liver, low riboflavin 14 -}- 28 --18 
laver,  high riboflavin 8 -~- 16 9 
H e p a t o m a  12 ~- 186 4 

* Rat ios  in the livers of tile controls:  D N K :  K, 0.56 4- 0.03; RNA:  K, 2.74 4- 0.08. 

Riboflavin has long been recognized as a protect ive factor in animals  fed p-DAB. In the present  
s tudy,  it has been observed t h a t  when the v i tamin  is fed at  a high level, it causes less marked changes 
in both  rat ios in the liver tissue of the exper imenta l  rats,  bu t  no change whatsoever  for the hepa toma.  

This work was suppor ted  in pa r t  by gran ts  from Tile Nat ional  Ins t i tu tes  of Health,  U.S. Public 
Hea l th  Service (C-i37o (C3)), and fronl The D a m o n  R u n y o n  Memorial Fund.  
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A relation between cystine content and ultravi olet sensitivity of proteins 
The action of ul t raviolet  light on proteins has been extensively studiedZ, ~, bu t  the mechanism 

by  which proteins are denatured  by  light is not  understood.  An excellent review of possible theories 
m a y  be found in a recent article by  D o r y  AND GEIDUSCHEK 3. McLAREN 4 has shown t h a t  the q u a n t u m  
yield for the inact ivat ion of proteins decreases as the molecular weight increases. The correlation 
between the q u a n t u m  yield and molecular weight, however,  is not  a par t icular ly  good one. 

The purpose  of this note is to indicate t ha t  the q u a n t u m  yield for the inact ivat ion of enzymes 
by  light of wavelength 2,537 A is very closely related to the cystine content  of the molecule. Table I 
shows the q u a n t u m  yield and the per cent cystine composit ion for all proteins for which data  are 
available. The per cent abundance  of the aromatic  amino acids is indicated s imply to show tha t  no 
correlation exists between these quant i t ies  and the q u a n t u m  yield. The calculated value of the 
q u a n t u m  yield depends upon  the value chosen for the molecular weight. The agreement  between 
q u a n t u m  yield and cystine content  is qui te  remarkable,  especially when we consider the m a n y  
different c i rcumstances upon which the  q u a n t u m  yield m a y  depend. 
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T A B L E  I 

THE QUANTUM YIELD FOR ENZYME INACTIVATION BY 2,537 A LIGHT AND 
THE PERCENT ABUNDANCE OF SEVERAL AMINO ACIDS 

445 

Molecule Molecular Quantum ~ Percent abundance o] Tryptophan 
weight yield cystinc phenylalanine tyrosine 

References 

I n su l i n  12,ooo 4.5- IO -2 11.6 5.8 7.8 o.o I, 5 
1Ribonuclease 15,ooo 2.6. lO _2 6.6 2. 5 5.7 o.o I, 5 
L y s o z y m e  14,7oo 2. 4. lO _2 4.2 1. 7 2. 5 5.1 6, 7 
C h y m o t r y p s i n o g e n  24,ooo I . i .  i o  -2 3.2 2.3 1.6 3.2 8, 5 
C h y m o t r y p s i n  20,00o 6-5" IO -3 .*  3,2 2.3 3.5 3.2 i, 5 
Gramic id in  

t r ios  p h o s p h a t e  8,700 3.4" 1°-3 o,o o.o o.o 22.5 9, IO 
D e h y d r o g e n a s e  50,000 3 '  1°-3 i .o  3.8 2.8 i . i  I i ,  5 
Peps in  34,40o 2. 4. lO _3 1. 3 4.2 5.2 1. 3 i ,  5 
Aldolase  14o,ooo 1.9" lO _3 I ,o 2.0 3.2 1.2 12, 5 
Ca ta la se  225,ooo i -  lO -3 o,8 - -  3.8 - -  8, 13 
T r y p s i n  2o,ooo 1.8"1°-2"** - -  - -  5 3 14 

* In  some cases the  q u a n t u m  yie lds  h a v e  been r eca l cu la t ed  
w i t h  the  i n d i c a t e d  molecu la r  weight .  

** In  the  d ry  s t a t e  the  q u a n t u m  yie ld  is 2. lO -2 (Ref. i7).  
*** In  t he  d ry  s t a t e  the  q u a n t u m  yie ld  is 2.1 • lO _2 (Ref. 8). 

f rom the  or ig ina l  d a t a  so as to  agree  

The e m p h a s i s  p laced  on the  role of cys t ine  in the  i n a c t i v a t i o n  of p ro te ins  by  2,537 A r a d i a t i o n  
does no t  m e a n  t h a t  the  a r o m a t i c  amino  acids  are no t  also i m p o r t a n t .  For  v e r y  low c o n c e n t r a t i o n s  
of cys t ine ,  t he  q u a n t u m  yie ld  would  depend  on o the r  factors ,  such as molecu la r  weight .  As is seen 
in Tab le  I, however ,  la rge  changes  in  molecu la r  w e i g h t  p roduce  on ly  smal l  changes  in q u a n t u m  yield.  
A t  2,500 A cys t ine  abso rp t i on  represen t s  a la rger  f rac t ion  of the  t o t a l  ab so rp t i on  coefficient  t h a n  
a t  a n y  o the r  w a v e l e n g t h  16. If, as the  d a t a  of Table  I indica te ,  a q u a n t u m  absorbed  in a cys t ine  
res idue  has  a l a rger  chance  of i n a c t i v a t i n g  a p ro t e in  molecule  t h a n  one absorbed  in  an  a r o m a t i c  
a m i n o  acid, the  q u a n t u m  yie ld  for the  i n a c t i v a t i o n  of p ro te ins  should  show a m a x i m u m  in the  
region of 2,500 A. This  m a x i m u m  is found for t r yps in l ,  9, c h y m o t r y p s i n  I7 and  r ibonuc lease  9. 
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