
ONCOLOGY 

A D E N O S I N E  D E A M I N A S E  A C T I V I T Y  I N  H E P A T O M A S  

D I F F E R E N T  D E G R E E S  O F  M A L I G N A N C Y  

S. Y a .  D a v y d o v a  a n d  S.  S. V e t c h i n i n  

OF  

UDC 616.36-006-008.931:577.152.361 

The adenosine deaminase  act ivi ty in t umors  with a high degree  of mal ignancy,  name ly  
Gel ' sh te in '  s a sc i t e s  hepa toma  22 and E h r l i c h ' s  a sc i t e s  ca rc inoma ,  was reduced  to one- th i rd  
of that in n o r m a l  l iver .  In hepa tomas  with a low and ave rage  degree  of mal ignancy,  act ivi ty  of 
the enzyme was reduced  by only 20%. Some d e c r e a s e  in enzyme act ivi ty  a lso  was found in the 
l iver  of mice  with tumors .  
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Adenosine deaminase  is  a widely d is t r ibuted  enzyme but i ts  ro le  in m e t a b o l i s m  has  r ece ived  little study, 
poss ib ly  because  it  takes pa r t  in s eve ra l  catabol ic  p r o c e s s e s .  The specia l  i n t e r e s t  in this enzyme is connected 
with observa t ions  which showed co r r e l a t i on  between adenosine deaminase  def ic iency in lymphocytes  and de-  
f ic iency of the immune s y s t em  of the body [3] .  Adenosine deaminase  act ivi ty  is widely invest igated in cl inical  
p rac t i ce  as a re la t ive  index of the in tegr i ty  of immune reac t iv i ty  in var ious  types of mal ignant  d i sease .  

In this invest igat ion adenosine deaminase  act ivi ty was studied in t ransplantable  t umors  with different  de-  
g r ee s  of mal ignancy  and com pared  with that in n o r m a l  l iver  and in the l iver  of an imals  with tumors .  

E X P E R I M E N T A L  M E T H O D  

Noninbred albino mice  were  inoculated with E h r l i c h ' s  a sc i t e s  c a r c i n o m a  and C3HA mice  with Gel' sh te in ' s  
t ransplantable  hepa tomas  [1] .  Among the tumors  studied were  the m o s t  rap id ly  growing and m o s t  mal ignant  
s t ra in  hepa toma  22 (asc i tes  var iant ,  the hepa toma appea r s  5-7 days  af ter  inoculation, m a x i m a l  per iod of s u r -  
vival  of mice  with the tumor 1 month), slowly growing hepa toma  60 (appears  1 month af ter  inoculation, su rv iva l  
per iod of an imals  with the tumor  1 month), and hepa toma 61 (develops 1-1.5 months  af ter  inoculation, su rv iva l  
per iod of these mice  1.5 months) .  Hepa tomas  60 and 61 are  of an ave rage  degree  of mal ignancy.  Hepa toma 46 
grows m o r e  slowly st i l l  (it appea r s  1.5 months af ter  inoculation and the su rv iva l  per iod of the mice  with the 
tumor  is over  1 year ) .  Hepatoma 46 is the leas t  mal ignant  of those tested.  E h r l i c h ' s  a sc i t e s  c a r c i n o m a  ap-  
pea r s  5-7 days  af ter  inoculation and the surv iva l  per iod of these an imals  does not exceed 1 month.  

Adenosine deaminase  act ivi ty was de te rmined  in the superna tant  obtained af ter  centr i fugat ion of a t i ssue 
homogenate  [4, 5] in 0.01 M Tr is -HC1,  pH 8.0, for  20 min at l l , 000g .  The de te rmina t ion  was based on the de -  
c r e a s e  in optical  densi ty  (E) dur ing deaminat ion of adenosine to inosine, m e a s u r e d  at 265 nm. To 10 g l  of 
superna tant  2 ml  of 36 ~M adenosine in 0.1 M Na-phosphate  buffer ,  pH 7.0, was added. The mix tu re  was 
incubated for  30 rain at 37~ and the reac t ion  stopped by the addition of 1 ml  of 0.1 M HC1. HC1 was added to 
the control  s amples  before  incubation. Standard mix tu r e s  containing 36 g m  adenosine and inosine in p r o p o r -  
tions of 2:0, 3:1, 1:1, 1:3, and 0"2 r e s p e c t i v e l y  were  p repa red .  A ca l ibra t ion  curve  of E2~ 5 against  the r a t i o  of 
adenosine to inosine was plotted. 

E X P E R I M E N T A L  R E S U L T S  

The r e s u l t s  of invest igat ion of adenosine deaminase  act ivi ty in the var ious  tumors  and in the i iver  of the 
an imals  with tumors ,  compared  with i ts  act ivi ty  in no rma l  mouse  l iver  a re  given in Table  1. 

As Table 1 shows, adenosine deaminase  act ivi ty  in hepa tomas  with low and ave rage  deg ree s  of mal ignancy 
(hepatomas 46, 61, and 60) did not differ  s ignif icant ly f rom normal ,  being reduced  on ave rage  by 20%. It  is 
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TABLE 1. Adenosine Deaminase  Activity (in nmoles adenos ine /mg protein/min)  in 
Tumors  with Different  Degrees  of Malignancy and in Liver (M • m) 

Liver of 
C3HA 
mice 

Hepatoma Liver of 
46 61 60 

L i L ! L I H 

6,69+ 4,94+ 5,06+ 5,8+ 5,8+ 5,98+ 6,28+ 
�9 +]5"5 +1,6~ +0,95"- •  + l , ~  • •  

t L 
Legend. L) Liver,  H) hepatoma, C) carc inoma.  
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interest ing to note that in the liver of mice with tumors,  just as in the tumors  themselves ,  the activity of this 
enzyme was somewhat low. 

A c lear  decrease  in adenosine deaminase activity was found in tumors  with a high degree of malignancy: 
hepatoma 22 and Ehr l i ch ' s  asci tes  carc inoma.  The activity of the enzyme was reduced by two-thirds in these 
tumors .  In this case also, the enzyme activity in the liver of animals with hepatoma 22 also was lower, though 
not significantly, than in the liver of normal  mice.  

Straub [2] found a marked decrease  in adenosine deaminase activity in Ehr l i ch ' s  asci tes  cells [2] .  In- 
c reased  activity of the enzyme was found in that investigation also in the asci tes  fluid and in the blood plasma 
of persons  with various tumors .  In solid tumors  and acute lymphatic leukemia the adenosine deaminase activity 
in the lymphocytes of the patients was sharply  reduced.  

During the growth of a tumor the metabol ism and content of purines are  evidently disturbed in the t issues 
of the host  organism.  The increased  level of purine compounds, especia l ly  adenosine, in the tymphocytes can, 
it can tentatively be suggested, lead to depress ion  of the immune response  aimed against  the tumor antigens in 
the malignant cel ls  [6] .  
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