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The content of f ree  adenine nucleotides was de termined by an enzymic  method in perch lor ic  
acid ex t rac t s  f r o m  exudate leukocytes  of rabbi ts  with alloxan diabetes.  The ATP,  ADP, and 
AMP contents were  4.33•  0.46, 1.77• 0.20, and 1.02 • 0.18 mg/10  l~ cel ls ,  respect ive ly .  The 
total  content of adenine nucleotides was 7.03 • 0.50 rag/101~ cel ls ,  not s ignif icant ly different  
f rom normal .  The ATP and AMP content in diabetes did not d i f fer  significantly f rom their  
content in the leukocytes of healthy rabbi ts  while the ADP content was 1.5 t imes  higher than 
the control .  The ATP / ADP  rat io  was reduced a lmos t  by half in diabetes.  The change in the 
re la t ive  propor t ions  of the adenosine phosphates  in diabetes  could play an impor tant  role  in 
the regulat ion of the energy  me tabo l i sm of the cell. 

Previous  investigations [5] have shown that exudate leukocytes of rabbi ts  with alloxan diabetes  have 
the s ame  resp i ra t ion  as control  leukocytes but a m o r e  intensive ra te  of glycolysis .  

Since r e sp i r a t ion  and glycolysis  a re  the main pathways of energy  accumulat ion in leukocytes ,  it was 
decided to invest igate  the content of adenosine phosphates in them. These  p a r a m e t e r s  have frequently been 
invest igated in diabetes ,  with conflicting resul t s .  Some worke r s  obse rved  a dec r ea se  in the ATP content 
in the t i s sues  [4] and whole blood [1] of an imals  with alloxan diabetes ,  while o thers  [2, 36] observed  no such 
changes.  

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

Diabetes was induced in rabbi ts  by intravenous injection of alloxan in a dose of 170 mg/kg ,  and the 
investigation was ca r r i ed  out not less  than two weeks la ter .  Leukocytes were  obtained f rom the exudate by 
the method descr ibed  e a r l i e r  [5]. The content of ATP, ADP, and AMP was de te rmined  in the pe rch lo r i c  
acid ex t rac t  f r o m  the leukocytes af ter  adjustment  of the pH to 7.0 by addition of K2CO 3. The ATP content 
was de te rmined  by the hexokinase react ion.  The composi t ion of the samples  {3 ml) was: glucose 2 # mo le s ,  
MgC12 20 p m o l e s ,  t r i s -HC l  buffer  (pH 7.4) 150 #mo le s ,  g lucose-6-phospha te  dehydrogenase  100 #g prote in ,  
NADP 0.5 #mole ,  hexokinase 0.25 rag, ex t rac t  1 ml  ( lx  108 cells).  The ATP concentra t ion in the s y s t e m  
was equimolar  to the quantity of NADP. H 2 fo rmed and was calculated f r o m  the change in absorpt ion at 340 
r i m .  

The ATP content was de te rmined  by the pyruvate  kinase react ion.  Composi t ion of the samples  (3 ml): 
t r i s  buffer  (pH 7.4) 150 # m o l e s ,  MgC12 20 p m o l e s ,  phosphoenolpyruvate 2 p m o l e s ,  NAD. H 2 0.5 # m o l e s ,  
lactate  dehydrogenase  containing phosphoenolpyruvate kinase 150 mg prote in ,  ex t rac t  1 ml  (1 • 108 cells) .  
The ADP content was calculated by the dee r ea se  in optical  density at 340 nm. 

The AMP content was de te rmined  in the s ame  s y s t e m  as ADP by adding myokinase  (100 ~g protein) 
to it a f te r  s tabi l izat ion of the readings.  It was a s sumed  in the calculat ion that as a resu l t  of the reac t ion  2 
moles  ADP were  fo rmed  f rom 1 mole ATP (and AMP). 
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TABLE 1. Content of ATP,  ADP, and AMP (in rag/10 l~ leukocytes) 
in Extracts  f rom Exudate Leukocytes of Rabbits with Alloxan Diabetes 

Group of I ~u~f { ATP+ADP+ 
lanl- I ATP ADP AMP ' AMP ATP/ADP rabbits / reals 1 

Control 
Animals 

diabetes 
P 

11 

11 

4,66-----0,49 

4,33--+0,46 
>0,5 

1,17• 

1,77-+0,20 
<0,05 

1,05+-0,21 

1,02~0,18 
>0,5 

6,88-4-0,75 

7.03+0,50 
>0,5 

4,3-+0.48 

2,5---0.28 
<0,05 

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

The content of adenosine phosphates determined in the extracts  f rom the exudate leukocytes is given 
in Table 1. 

It is c lear  f rom Table 1 that the content of ATP and AMP in the exudate leukocytes of rabbits with 
alloxan diabetes did not differ significantly f rom that of healthy rabbits ,  but the ADP content in diabetes was 
1.5 t imes higher  than in the control. The total content of f ree  adenine nucleotides in the leukocytes of the 
experimental  rabbits was ve ry  close to the control  values and the difference between them was not signif- 
icant. 

The value of the ATP/ADP ratio in the leukocytes of rabbits with diabetes was ve ry  slightly lower 
than in the controls ,  mainly on account of an increase  in the ADP content. 

These findings, which showed no significant differences in the ATP content in the exudate leukocytes 
of the experimental  and control  rabbits ,  are in agreement  with the resul ts  of investigations of other t issues 
of animals with alloxan diabetes. For  instance, no difference was found in the total content of adenine nu- 
cleotides in the l iver of the experimental  and control  ra ts  [3], and identical quantities of ATP were found in 
the hear t  muscle  of rabbits with alloxan diabetes and healthy animals [2]. However, a decrease  in the ATP 
content and an increase  in the ADP content were found in the skeletal  muscle  of rats with diabetes [3]. 

The decrease  in the ATP level in the blood of animals with diabetes observed by some invest igators 
is probably connected with a decrease  in its content in the red cells [1]. 

Since the adenine nucleotides part icipate in the regulation of energy metabol ism in the cell, the change 
in their  relat ive proport ions in diabetes could influence the regulation of this metabolism. 
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