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In an e a r l i e r  invest igat ion [3], the phagocytic ac t iv i ty  of the leukocytes  of an exudate was found to be 
weaker  in an imals  with d iabe tes .  To explain the mechan i sm of this  phenomenon, the me tabo l i sm  of the 
leukocytes  was invest igated during d iabetes .  The li t t le informat ion in the l i t e ra tu re  on this  question is 
conflict ing [4-6]. 

The object of the p resen t  invest igat ion was to study r e sp i r a t ion  and g lycolys is  of the exudate leuko-  
cytes  in no rma l  conditions and in alloxan d iabetes .  

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

Exper imen t s  we re  c a r r i e d  out on 58 rabbi t s  of both sexes  weighing 1.7-2.5 kg. Diabetes  was induced 
by int ravenous injection of  alloxan in a dose  of 150 m g / k g  body weight. The leukocytes  were  isolated f rom 
an exudate obtained 16 h a f t e r  in t raper i tonea l  injection of 300 ml  of s t e r i l e  physiological  sal ine.  In s m e a r s  
made  f rom the exudate,  90% of the cel ls  were  po lymorphonuclear  leukocytes .  The r e su l t s  of vi tal  staining 
of the leukocytes  with 1 : 10,000 acr idine orange and subsequent luminescence  mic roscopy ,  like the r e a c -  
t ion of granule  fo rmat ion  with the dye neut ra l  red [2], showed that 95% of the ce l l s  were  viable  and func- 
t ional ly  intact .  

The incubation medium consis ted of equal pa r t s  of f resh  rabbi t  s e r u m  and phosphate buffer ,  pH 7.4. 
Glucose (200 rag%) and v e r s e n e  (0.1%) were  added to the medium.  The r e sp i r a t i on  of the leukocytes  was 
de te rmined  m a n o m e t r i c a l l y  in a W a r b u r g ' s  appara tus  and lactic acid was es t imated  co lo r ime t r i c a l l y  with 
p-hydroxydiphenyl .  

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

In a concentra t ion  of leukocytes  of between 50 �9 10 ~ and 100 �9 106/ml  no essen t i a l  d i f fe rences  we re  
found in the oxygen consumption and the lac ta te  fo rmat ion  by the leukocytes of the diabetic and control  
an imals  (see table) .  

Bear ing  in mind data in the l i t e ra tu re  [1, 5] indicating that  in leukocytes  r e sp i r a t i on  and g lycolys is  
a r e  i nve r se ly  propor t iona l  to the cell  concentrat ion (the crowding effect),  r e sp i r a t i on  and glycolys is  of the 
leukocytes  were  invest igated in di f ferent  cell  concentra t ions .  The r e sp i r a t ion  and g lycolys is  of the leuko- 
cytes  f rom the heal thy and diabetic r abb i t s  were  m a x i m a l  when the cel l  concentra t ion was min imal .  With 
an inc rease  in the leukocyte concent ra t ion , the i r  r e sp i r a t i on  and g lycolys is  diminished in intensi ty in both 
the expe r imen ta l  and the control  an imals .  In the highest  cell  concentrat ion the oxygen consumption and 
lactate  fo rmat ion  by the leukocytes  f rom both the rabbi t s  with d iabetes  and the n o r m a l  rabbi t s  were  min i -  
m a l  (see table) .  

In re la t ion  to the oxygen consumption,  the crowding effect  was the s a m e  for  the leukocytes  of the d ia -  
bet ic  and control  an imals .  In re la t ion to lacta te  fo rmat ion  this  effect was  weaker  in the diabetic rabbi t s  
than in the cont ro ls .  
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Table  1. Oxygen Consumption and Lacta te  Format ion  by Exudate 
Leukocytes  of Rabbits  with Diabetes  and Control  Rabbits  for  Dif-  
fe ren t  Cell Concentrat ions,  M • m 

luekocyte 
connt 
( x 1 oi6/ml) 

3.5 
10 
20 
30 
50--100 

Control 
oxygen eonsum~ 
prion (~tg/lO~O 
leukocytes/~l) 

35 750-- + 3 854 
18 770-+914,6 
t0 680• 
8 340--+593,4 
4 690-----303 

lactate form. 
(rag/1 010 
leukocyte~/h) 

160,5-+ 19,3 
135,41-+5,59 
100,2_+7,8 
69,2__+5,19 
40,7_+ 3,33 

Diabetes 
oxygen consum 
ption (/2g/1010 
leukocytes/h) 

17 470~+ 791,3 

7 280• 299 
4 260-+ 293 

lactate form. 
I(rag/lOlO 

l leukocytes/h) 

91,1_9,11 

54,4_ + 4,87 
46,0_+ 2,83 

<0,001 

>0,05 

The d i scovery  of this rule for the leukocytes of diabetic and healthy rabbits helped to d isc lose  a dif-  
ference between thei r  glycolytic activity. In cell  concentrat ions c lose to physiological (107 leukocytes /ml)  
a significant dec rease  in lactate formation by the leukoeytes of the diabetic animals was found, Conse- 
quently, when assess ing  the resu l t s  of investigation of the respi ra t ion  and glycolysis  of the leukocytes of 
diabetic and healthy rabbits,  it is important  to make allowance for the cell concentrat ion i n t h e  suspensions 
investigated. 

The lower glycolytic activity of the exudate leukocytes in diabetes may  evidently have a significant 
influence on their  phagocytic activity, for glycolysis  is the source  of energy of the leukocytes for  phago- 
cy tos i s .  
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