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Adenase act ivi ty  was found in va r ious  r a t  organs  by means  of a sens i t ive  radioact ive  
method.  An inc rea se  in the speci f ic  act ivi ty  of the enzyme was shown in rapidly  growing 
t i s sues  (embryonic  t i s sue ,  r egenera t ing  l iver ,  some t ransplan ted  t umors ) .  Changes in 
adenase act ivi ty in the l iver  and blood of animals  with tumors  c o m p a r e d  with no rma l  are  
not connected with the p r e s ence  of an inhibitor or  ac t iva tor  in the t umor  t i s sue .  
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Informat ion  on the dis tr ibut ion and p rope r t i e s  of adenase (adenine aminohydrolase ,  E .C. 3.5.4.2) in 
the t i s sues  and fluids of h igher  an imals  is ve ry  l imi ted  and con t rad ic to ry  [1-3]. However,  the enzymic  de-  
aminat ion of adenine has been d i scovered  in E s c h e r i c h i a  coli  [12], Azotobac te r  vinelandii  [7, 10], and other 
m i c r o o r g a n i s m s  [6]. E x t r a c t s  f rom the t i s sues  of some lower  an imals  (Anodonta, Crus t acea ,  Insecta) con-  
rain aden ine-deaminase  but do not contain enzymes  capable  of deaminat ing adenosine or  adenylic acid [4,8]. 
The question of whether  adenase is or  is not p r e s e n t  in m a m m a l i a n  t i s sues  thus r ema ins  open. 

Adenase act ivi ty  was de te rmined  in the p re sen t  investigation in va r ious  organs  of r a t s ,  in t r a n s -  
planted t u m o r s ,  in r egenera t ing  r a t  l iver ,  and in embryonic  t i s sue .  

EXPERIMENTAL ME THOD 

Adenase act ivi ty  was de te rmined  in hepa toma-27 ,  s a r c o m a s  M-1 and M-45, in the l i ve r  and blood of 
t u m o r - b e a r i n g  animals  (rats  weighing 150-180 g), and in embryonic  and regenera t ing  t i s sue s .  During the 
invest igat ion of embryon ic  t i ssue ,  a t i ssue  homogenate of whole mouse e m b r y o  (line CBA) at the 13th day 
of development  and the l i ve r  of an 18-day e m b r y o  were  used  for  the de te rmina t ion  of adenase act ivi ty .  
After  decapitat ion of the an imals ,  the t e s t  t i s sues  were  homogenized at 0-4 ~ in the ra t io  of I : 3 in 0.05 M 
phosphate buffer ,  pH 7.0, until  a homogeneous mince was obtained. The expe r imen ta l  s amp le s  (0.35 ml) 
contained: 0.05 ml  adenine-8-C 14 (specific radioac t iv i ty  45 m C i / m m o l e ) ,  0.1 ml  0.05 M phosphate buffer ,  
pH 7.0, 0.1 ml  homogenate ,  and 0.2 mg unlabeled adenine in 0.1 ml .  The samples  were  incubated for  60 
rain at  37~ The reac t ion  was stopped by the addition of 2 N perch lor ic  acid (0.1 ml) .  After  r e m o v a l  of 
the prote in  res idue  the superna tan t  was neut ra l ized  with 2 N KOH solution, cooled, and the resul t ing  p r e -  
cipi tate  was r emoved  on the cent r i fuge .  The hypoxanthine fo rmed  was sepa ra t ed  f rom adenine by ascend-  
ing ch roma tog r aphy  on paper ,  using a mix tu re  of i s o p r o p a n o l - w a t e r - 2 5 %  ammonia  solution (85:15 : ~ .5). 
The c h r o m a t o g r a m  was examined in the u l t r achemiscope  and the rad ioac t iv i ty  of spots cor responding  to 
the r e f e r ence  subs tances  applied was de te rmined  in a liquid scint i l lat ion counter .  The specif ic  act ivi ty  of 
the enzyme was e x p r e s s e d  in nanomoles  hypoxanthine fo rmed  pe r  m i l l i g r a m  prote in  of the homogenate  
[11]. The mean re su l t s  of 2-4 expe r imen t s  are given in Table 1. 

EXPERIMENTAL RESULTS 

After incubation for I h in the presence of adenine-8-C i4 the label was incorporated into hypoxanthine, 
indicating that the tissues studied contained adenase. The highest adenase activity was observed in the 
liver, muscles, and spleen of the rats; relatively lower activity was present in the kidneys and brain. A 
very low level of activity was found in the heart and blood of the rats. 
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TABLE 1. Adenase Activity in Var ious  Organs 

Organ, tissue 
Hypoxanthine 

formation 
(nmoles) 

Protein 

and T issues  

specific activity 
(nmoles sub~trate / 

(rag) mg protein/h) 

~.ver 
Muscles 
Spleen 
Kidneys 
Brain 
Heart 
Blood 
Embryo at 13th day of develop. 
Embryo at 18th day of develop.; 

liver 
Hepatoma-27 
Liver of affected rat 
Blood of affected rat 
Sarcoma M-1 
Liver of affectd rat 
Blood of affected rat 
Sarcoma M-45 
Liver of affected r a t  
Blood of affected rat 
Regenerating liver: 

16 h after operation 
30 h after operation 
40 h after operation 

4.4 
3,0 
1,6 
1,1 
0.65 
0.60 
2,0 
2,4 
1,6 

2,7 
2,2 
1,4 
2,9 
5,5 
0,95 
3,05 
5,95 
0,85 

7,0 
5,0 
3,4 

5,6 
4,1 
3,6 
4.4 
3,1 
4,5 

16,8 
2,5 
3,0 

3,8 
4,4 

18,3 
2,4 
4,1 

17,4 
2,6 
5,3 

26,4 

4,5 
5,2 
4,5 

0,78 
0,73 
0,44 
0.24 
o.21 
0.13 
0.|1 
0.96 
0.53 

0.71 
0,5 
0.07 
1,2 
1,2 
0,05 
1,17 
1,12 
0,032 

1,55 
0,96 
0,75 

It  will  be c l ea r  f rom Table 1 that  adenase was p resen t  in mouse embryonic  t i s sues  in the ea r ly  
s tages  of development ,  but the specif ic  act ivi ty of the enzyme in the embryonic  l ive r  falls a f ter  b i r th .  
Adenase act ivi ty was found in t ransplanted  hepa toma-27  and higher act ivi ty was detected in s a r coma tous  
t i s sue .  The specif ic  adenase act ivi ty in the l iver  and blood of r a t s  with t ransplan ted  hepa tema  (Table 1) 
was one- th i rd  l ess  than its no rm a l  activity,  but this was evidently not the r e su l t  of a d i r ec t  inhibi tory e f -  
fect  of the products  of t umor  me tabo l i sm on enzyme act ivi ty .  In expe r imen t s  in v i t ro  the tumor  homogen-  
ate or homogenate f rom the l ive r  of an affected ra t ,  if added to normal  l i ve r  homogenate,  did not lower  the 
adenase act ivi ty .  This applied equally to exper imen t s  c a r r i e d  out with the blood of an affected ra t ,  which 
was added to the blood of a normal  animal .  The inc reased  specif ic  adenase act ivi ty in the s a r c o m a ,  and 
also in the l ive r  of the t u m o r - b e a r i n g  animals ,  was unconnected with the p resence  of ac t iva tor  in the tumor  
t i ssue but was probably  accounted for  by  a dis turbance of the sy s t em responsib le  for  adenase syn thes i s .  

The specif ic  adenase activity in the regenera t ing  and rapidly  growing t issue 16 h af ter  par t i a l  
hepa tec tomy [9] was twice as high as in the l i ve r  of control  an imals .  The adenase act ivi ty 30 days af ter  
the operat ion was lower  and it r eached  the control  level  40 h a f te r  the operat ion.  

The expe r imen t s  thus showed that adenase is p r e sen t  also in m a m m a l i a n  t i s sues  and that  the 
synthesis  of this enzyme is i nc rea sed  in rapidly  growing t i s sues  (embryonic  t i ssue ,  regenera t ing  l iver ,  
and cer ta in  t ransplanted  t um or s  of r a t s ) .  
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