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Intramuscular injection of large doses (1o2 mg/lO0 g body weight)of cortisone acetate into albino rats 
for 6 days lowers the hexokinase activity of the blood lymphocytes on the average by half. Simultaneous 
injection of insulin prevents the inhibitory action of cortisone. 

In t r amuscu la r  injection of a large dose of cort isone acetate into rabbits inhibited the hexokinase (HK) 
act ivi ty in the blood leukocytes on the average  by 32%, and this effect was abolished if insulin was injected 
s imultaneously with the cor t isone [1]. 

The per iphera l  blood leukocytes are  cells which differ considerably in their  origin,  s t ruc ture ,  and 
functions. Differential  analysis  of the regu la tory  effect of hormones  on metabol ism and, in par t icu lar ,  on 
act ivi ty and synthesis  of enzymes in the various blood cells is therefore  of great  importance.  

HK activity in lymphocytes isolated f rom rat  blood was studied in this investigation. 

E X P E R I M E N T A L  ME TIt  OD 

Exper iments  were ca r r i ed  out on rats  weighing 190-300 g, deprived of food for 16-18 h before  the 
experiment .  

Activity of the enzyme was f i rs t  determined in control  animals (series I). Cortisone acetate was in- 
jected in t ramuscu la r ly  in a dose of 1.2 rag/100 g body weight daily for 4 (ser ies  II) or 6 (series HI) days. 
In the experiments  of ser ies  IV, the same dose of cor t isone was injected daily for 6 days together with in- 
sulin: 0.025 unit for the f i rs t  5 days and 0.25 unit on the 6th day per 100 g body weight. 

The animals  were decapitated 2 h af ter  the las t  injection of hormones ,  and the blood escaping af ter  
decapitation (7-10 ml) was collected and defibrinated. 

Lymphocytes  were  isolated by Teodorovich ' s  method [2] modified by ourse lves .  Defibrinated blood 
was diluted with 0.7% gelatin solution in 0.85% NaCl in the rat io of 1:1 and centrifuged (eentrifugation I) for 
3 rain at 200 g. The supernatant  was again centrifuged (centrifugation II) for  3 rain at 700 g; the residue 
was kept and the supernatant  (II) added to residue (I) to ext rac t  lymphocytes f rom it more  completely.  The 
suspension thus formed was again centrifuged (eentrifugation III) for 3 rain at 200 g. The residue (HI) was 
d iscarded,  and supernatant  (III) was added to residue (II) and again centrfig~ed for 3 rain at 700 g. The 
supernatant  (IV) was d iscarded,  and the residue (IV) was t rea ted  with 2 ml 2% gelatin solution in physiologi-  
cal saline and allowed to stand at room tempera tu re  for 45-60 min. 

The residue precipi tated during this period (V) contained most  of the e ry throcytes ;  Iymphocytes and 
a small  propor t ion of e ry th rocy tes  were  suspended in the supernatant  (V). This suspension was diluted 
with physiological  saline (1:2) and centrifuged (VI) for 3 rain at  700 g. The result ing supernatant  (VI) was 
discarded,  while residue (VI) was suspended in 2.2 ml physiological saline and used for incubation and sub- 
sequent analysis  of KH activi ty.  

The total number  of cells  and the number of lymphocytes and e ry th rocy tes  separa te ly  were  counted 
in a Goryaev ' s  chamber ,  and stained fi lms were examined under the microscope .  Such suspensions usually 
contained f rom 10 to 25 million lympbocytes and f rom 2 to 12 million e ry throeytes  per ml. 
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TABLE 1. HK Activity of Lymphocyte Suspension 
f rom Rat Blood 

Exper imenta l  
conditions 

Control 
Cortisone for  

4 days 
Cortisone for  

6 days 
Cortisone and in- 

sulin for 6 days 

Ser ies  
n o .  

I 

II 

HI 

IV 

Decrease in 
glucose con- 
tent (in #g) 

1.08:~0.20 (21) 

0.55• (Ii) 

0.46• (i0) 

1.13• (13) 

P 

<0.1 

<0.01 

<0.02 

Note. Number of experiments given in parentheses. 

A special  ser ies  of 8 control  experiments  
showed that HK activity could not be detected by 
the method used in this investigation (7 exper i -  
ments) or  was ve ry  slight (0.4 unit of activi ty in 
one experiment) in a suspension of ra t  e ry th ro -  
cytes (25-30 mil l ion/ml) .  

HK activity was determined by the decrease  
in glucose concentrat ion [1, 3]. Incubation of 
1 ml of lymphocyte suspension was car r ied  out 
for 90 rain at 37 ~ in the presence  of 0.045 M 
NaHCO 3 solution, 0.02 M MgC12, 0.0039M ATP, 
0.0049 M NaF, and glucose at the rate of 0.09 m g /  
ml incubation mixture.  The total volume of the 
incubation mixture was 1.7 ml. 

Glucose was determined by the H a g e d o r n -  
Jensen method af ter  precipi tat ion of the proteins 
with cadmium hydroxide. 

HK activity was expressed  as decrease  in glucose content (in pg/10 G lymphocytes /90 rain; units of 
activity). 

EXPERIMENTAL R E S U L T S  

HK act ivi ty  of lymphocytes taken f rom the blood of normal  ra ts  (experiments of se r ies  I) var ied  f rom 
t r aces  of activi ty (in 5 of 21 experiments)  to 2.6 units,  with a mean value of 1.08 unit (100%; Table 1). 
When the mean values were  calculated,  " t races of act ivi ty" were conventionally taken as zero .  

Injection of cor t isone for 4 days (11 experiments) as a rule (in 8 of 11 experiments) led to a cons ider -  
able dec rea se  in HK activity.  In one exper iment ,  however ,  act ivi ty of the enzyme was actually higher  than 
in the rats  of the control se r i e s  (3.6 units). The mean decrease  in HK activity compared with the controls 
was not significant (P > 0.05). 

After  6 injections of cor t isone acetate,  HK activity fell by a g rea te r  and significant degree (by 58%, 
experiments  of se r ies  III, P < 0.01). 

Injection of insulin s imultaneously with cort isone completely prevented the inhibition of HK activity 
in lymphocytes produced by cor t i sone alone (series IV). The blood sugar  at  the t ime of decapitation of the 
animals in the experiments  of ser ies  IV var ied  from 12 to 35 rag%, mean 24 rag%. 

Insulin had no effect in vi t ro  on the HK activity of lymphocytes (supplementary se r i e s  of 6 exper i -  
ments).  

Prolonged (6 days) adminis t ra t ion of cor t isone thus significantly depressed  HK activity. Simultane- 
ous in t ramuscular  injection of insulin under the same experimental  conditions prevented the inhibitory ac-  
tion of cort isone.  

Insulin had no effect in vi tro on HK activity of lymphocytes .  
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