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In recent experiments in which 8-azaguanine was administered simultaneously with 
4-amino-5-imidazolecarboxamide (AIC) to mice, the toxicity of the purine analog was 
greatly potentiated 1, and the carcinostatic potency of 8-azaguanine was similarly 
enhanced 2. Further experiments on deamination with liver homogenates demonstrated 
an inverse relationship between the concentration of AIC and the extent of deamina- 
tion of 8-azagnanine. The conclusion was drawn that  AIC, like various pteridine com- 
pounds 3, inhibited the enzyme which normally deaminated 8-azaguanine to the urinary 
metabolite, 8-azaxanthine 4, a relatively non-toxic and non-carcinostatic catabolic 
product ~. 

The in vitro ability of guanase to deaminate guanine and azaguanine 6 has sug- 
gested that  the same enzyme is involved in both reactions in vivo. If AIC inhibits this 
enzyme, one would expect changes in the metabolic rate of administered guanine, 
particularly a decrease in the catabolism of this purine. As a result, more of this purine 
should be utilized for nucleic acid synthesis, since normally guanine is incorporated into 
mouse polynucleotides to a small though definite extent v. 

For the present investigation, mice were injected with guanine-14C plus AIC, or 
with guanine-X4C only, and specific activities of liver nucleic acid purine fractions were 
compared. Similar experiments on the coadministration of adenine-14C and AIC also 
were carried out. A preliminary report of these investigations has been presented 8. 

METHODS 

CAF 1 mice*** of bo th  sexes were used in equal numbers .  Guanine-14C, synthesized in this labora- 
to ry  v, was  dissolved ill O.5 N N a O H  solution and was neutralized with HC1 to form a fine suspension 
prior  to injection. AIC hydrochloride ~ was neutralized wi th  sodium carbonate  prior to adminis- 
trat ion.  Adenine-8-14C, prepared as previously reported I°, was used as the hydrochloride. Com- 
pounds  were administered intraperi toneal ly every twelve hours  until  five doses of the various 
drugs or combinat ions  had been injected. The animals were killed by  cervical dislocation 24 hours  
after  the last injection. Doses of compounds  per injection were: guanine, 25 mg per kg; adenine, 
25 mg per  kg, and AIC, 25 or 50 mg per kg, as indicated in Table I. 

* Aided in par t  by  a research grant  (C-3o8) from the National  Cancer Ins t i tu te  of the National  
Ins t i tu tes  of Health,  Public Heal th  Service and by  a contract  wi th  the Atomic Energy Commission 
AT (3o-i)-i io7 . 

** Pre-I)octoral  Research Fellow of the U.S, Public Heal th  Service during par t  of the t ime 
of this investigation. 

*** Obtained from the Jackson Memorial Laboratories,  Bar Harbor ,  Maine. 
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The m e t h o d  of CONZELMAN et a l?  was used for the  i so la t ion  and  deg rada t i on  of nucleic  
ac ids  f rom mouse  livers.  The  homogen ized  t i ssue  was  dried,  e x t r a c t e d  wi th  i o  % NaC1 solut ion,  
and  the  combined  nucleic  acids  were p r e c ip i t a t e d  wi th  alcohol. Af te r  the  sepa ra t ion  n in to  pentose-  
nucleic  acid (PNA) and  deoxypen tosenuc le i c  acid (DNA) t h e y  were hyd ro lyzed  to  the  pur ine  
bases. The  P N A  and  the  D N A  pur ine  bases  were s epa ra t ed  by  ion exchange  c h r o m a t o g r a p h y  TM 

on Dowex-5 o. Specific ac t iv i t i e s  were de t e rmined  f rom r a d i o a c t i v i t y  counts  of a l iquo t s  in a 
p ropor t iona l  gas-flow coun te r  a nd  from u l t r av io l e t  abso rp t ion  m e a s u r e m e n t s  in  a B e c k m a n  DU 
spec t ropho tomete r .  Pe rcen t  of r e l a t ive  specific ac t iv i t i e s  (RSA) were ca lcu la ted  accord ing  to  
the  formula,  

RSA = ioo  × mo la r  a c t i v i t y  of i so la ted  pur ine  
mola r  a c t i v i t y  of admin i s t e r ed  pur ine  

RESULTS AND DISCUSSION 

The results are presented in Table I. I t  is apparent  that  the presence of AIC enhanced 
the RSA of the guanine fractions of both DNA and PNA after the administration of 
guanine-l*C. In the case of PNA a five-fold increase was observed. No increase was 
noted in the corresponding adenine fractions, although the low extent of conversion to 
this purine makes these values subject to considerable error. As indicated, AIC did 
not influence significantly the distribution of radioactivity of the nucleic acid purines 
derived from adenineJ4C. 

T A B L E  I 

RELATIVE SPECIFIC ACTIVITIES, IN %, OF LIVER NUCLEIC ACID PURINES 
AFTER THE ADMINISTRATION OF ISOTOPIC PURINES IN THE PRESENCE AND ABSENCE OF 

4-AMIN O-5-IM IDAZOLECARBOXAMID]~ 

a*C Purine A1C 

2 5 mg per kg rag per kg 

Relative specific activities 

PNA DNA 

adenine guanine adenine guanine 

Guanine  o 0.02 0.26 ~ o.oi  0.07 
Guan ine  o 0.02 0.25 
Guanine  o o.o2 o.28 

Guanine  5 ° o .oi  i . i o  ~ o . o t  o.13 
Guanine  5 ° o.o3 1.3 i 
Guanine  50 o.o4 1.2 i 

Adenine  o 6.5o 0.90 o. 13 o.02 
Adenine  o 6.50 o.94 
Adenine  o 6.45 0.85 

Adenine  25 6.5o 0.95 o. 17 0.04 
Adenine  25 6.55 0.98 
Adenine  5 o 6.25 i .o I 
Adenine  5 ° 6.25 I .oi 
Adenine  5 ° 6.07 0.95 

I t  would seem, therefore, that  guanase is inhibited by AIC, thus decreasing the 
catabolic breakdown of exogenously supplied guanine-14C, and allowing more of the 
purine to be incorporated into the nucleic acids. Since the purine interconversion ap- 
parently does not occur at the level of the bases but at a later stage in biosynthesis 13, 
no appreciable increase in the RSA of the adenine fractions should be observed. Sim- 
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i lar ly,  af ter  the  admin i s t r a t ion  of adenine-14C the  conversion to  guanine-conta in ing  
moiet ies  of nucleic acids does not  involve  p r edomina n t l y  guanine  per se, and  therefore 
the  coadmin i s t r a t ion  of AIC did  not  produce a significant effect on the  incorpora t ion  
pa t t e rn  of adenine  into nucleic acids. 

SUMMARY 

In investigations in which guanine-14C was injected into mice, the relative specific activities of 
the guanine fractions isolated from liver nucleic acids were increased approximately five-fold 
when 4-amino-5-imidazolecarboxamide (AIC) was co-administered. I t  was concluded that AIC 
inhibited guanase, thus blocking the catabolism of guanine. The potentiation of 8-azaguanine 
actions by AIC previously reported is apparently caused by inhibition of the same enzyme. 
No significant effect of AIC on the metabolism of adenine-14C was observed. 
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The ra te  a t  which mi tochondr ia  hydro lyse  adenosine t r iphospha te  (ATP) is known to 
be var iable .  Thus  mi tochondr ia l  ATPase  m a y  be inact ive,  e.g. in mi tochondr ia  pre- 
pa red  in sucrose (KIELLEY AND KIELLEy1; LARDY AND WELLMAN 2, POTTER, SIEKE- 
VITZ AND SIMONSON3). On the  o ther  hand  mi tochondr ia  p repared  in a saline medium 
can hydro lyse  ATP a t  a ra te  which is a p p r o x i m a t e l y  ba lanced  b y  the  ra te  of ATP 
format ion  b y  ox ida t ive  phosphory la t ion .  Under  these condi t ions  the  ra te  of incorpora-  
t ion of r ad ioac t ive  inorganic  phospha te  (32p) into ATP measures  bo th  the  ra te  of oxi- 
da t ive  phosphory la t ion  (KREBS, RUFFO, JOHNSON, EGGLESTON AND HEMS 4) and  the 
ra te  of ATPase  ac t iv i ty .  ATPase  a c t i v i t y  m a y  also be increased b y  ex t raneous  agents  
e.g. b y  D N P  (HUNTERS). This  pape r  is concerned wi th  the  a c t i v i t y  of mi tochondr ia l  
ATPase  under  var ious  condi t ions  and  wi th  i ts re la t ion to ox ida t ive  phosphoryla t ion .  
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