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Glucose a s s imi la t ion  by ra t  d iaphragm and by rabbi t  mye loka ryocy te s  is reduced in pyro-  
genal  pyrex ia .  Hexokinase act ivi ty  of homogenates  of  mye loka ryocy te s  is inhibited during 
py rex ia  and in the pos tpyrex ia l  per iod,  while hexokinase act ivi ty  of the d iaphragm is inhib- 
ited only in the pos tpyrex ia l  per iod.  The content of h igh-energy  phosphorus compounds In 
mye loka ryocy te s  is unchanged during pyrex ia ,  while in the d iaphragm it is reduced in the 
s tages  of s teady and fall ing t e m p e r a t u r e s .  Inhibition of hexokinase is accompanied  by ma in -  
tenance of the concentra t ion of h igh -ene rgy  compounds at a lmos t  the or iginal  level.  

In py rex ia  and in the pos tpyrex ia l  period, act iv i ty  of the enzyme hexokinase,  concerned with glucose 
me tabo l i sm ,  is inhibited [1,2, 4, 5]. Neve r the l e s s ,  the c h a r a c t e r  of glucose ass imi la t ion  by the t i s sues  dur-  

TABLE 1. Glucose Absorpt ion by Diaphragms ,  Hexokinase Activi ty 
and Thei r  Homogenates  (in mg g lucose /g  f resh  t i ssue/h)  and Thei r  
Content of Frac t ions  of Acid-Soluble Phosphorus (in #g P / g  f resh  
t issue) during Pyrogenal  Pyrex ia  

Stages of pyrexia 

ri ing t t d m= 
Index studied ~ I perature l perature 

I mal ]exp 1. I mal 1 exptl" 

AbsorptionofglucoSeby diaphragm +mM li!5 1,03 1,37 OOi!~ --n 0i 8 01 4 
P <0,05 <0,001 

Postpyrexta I 
falling tem- period 
perature 

real I exptl" ~ - -  nor- Imal I exptI" 
1 

1,46 0,84 1,33 [ 0,69 o,,3 
21 

0,007 <0,00l 

Hexokinase activity of 
homogenates 

M 
-+m 

t~ 

P 

12,851 11,901 12,441 9,65 
1239 2206 1;50 li 5 

0,70 0,12 

10,77 8,93 %97 
0,38 

tl,88 7,87 
0,91 o,?, 

9 
0,006 

Readily hydrolyzed phos- 
phorus of high- energy 
compound s 

Inorganic phosphorus 

M 252 
.-+-m 20 

n 19 
P 

n 18 

P 

251 
24 
19 

854 
47 
2O 

277 166 
14 12 
22 24 
<0,001 

805 747 
46 33 
23 24 

0,32 

244 161 
15 16 
24 26 
<0,001 

717 645 
39 41 
24 26 

0,20 

22I 204 
15 17 
20 18 

0.49 

664 615 
36 31 
26 20 

0,32 
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TABLE 2. Absorpt ion of Glucose by Myelokaryocytes ,  Hexokinase Activi ty of The i r  Homogenates  (in ttg 
g l u c o s e / m g  pro te in /h) ,  and Thei r  Content of Frac t ions  of Acid-Soluble Phosphorus  (in #g/10 mg prote in  
of mye lokaryocy tes )  during Pyrogena l  P y rex i a  

Index 
studied 

Absorpt ion of glucose 
by mye loka ryocy te s  
( incubation in Tyrode 
solution) 

Absorpt ion of glucose 
by mye loka ryocy te s  
t r ea ted  with NaF 
(incubation by Long 's  
method) 

Hexokinase act ivi ty  of 
homogenates  of these 
same  m y e l o k a r y o -  
c y t e  s 

Readi ly  hydrolyzed 
ac id-so luble  phos -  
phorus  of high-  
energy  compounds 

Inorganic phosphorus 

Stat is t ical  
index 

M 
•  

n 
P 

Norma l  

210 
27 
15 

Stages of py rex ia  

r i s i n g  
t e m p e r -  

a ture  

117.5 
34 
12 

< 0.05 

s teady failing 
t e m p e r -  t e m p e r -  

a ture  a ture  

131.5 80 
28 28 
14 13 

0.011 0.003 

Day of postpyrexial 
period 

1st 

152 
37 
11 
0.21 

2nd 

174 
30 
9 

7th 

261 
55 
9 

M 74 
~ m  5.2 
n 23 
P 

M 101 
~ m  4.8 
n 22 
p .... 

Pl 0.001 
M 18 
~ m  1.4 
n 16 
P 
M 44 
•  5.3 
n 14 
P 

70 
13.5 
10 

93 
8.7 

10 

L 

18.2 
2 

12 

29 
4.3 
12 

0.04 

47.5 
9,1 
20 
0.02 

69.6 
8,3 
20 

0.001 
0.1 

16.2 
1.7 
15 

50 
10.3 
15 

39 
7.8 
21 

0.001 

52 
8.5 
20 

< 0.001 
0.32 

16 
1.7 
15 

50 
10.3 
15 

55 
9:1 
21 

0.09 

57 
10 
19 

< 0.001 

20 
3,2 
11 

46 
6 

11 

65 
9.9 
14 

64 
10 
14 

0.007 

22.8 

0.15 
58 
14.7 
11 

71 
8 

19 

94 
9.7 
20 

< 0.05 
20.7 
1.6 
11 

59 
10.7 
11 

ing pyrex ia  st i l l  r e m a i n s  unexplained, since this p roce s s  depends not only on t issue hexokinase ,  but also on 
pe rmeab i l i t y  of the cell  m e m b r a n e s  to glucose.  No d i rec t  invest igat ions  have been made of the r a t e  of glu- 
cose  t r anspo r t  into the cel ls  or i ts  ut i l izat ion by the t i s sues  during pyrex ia ,  and the ind i rec t  data [3,4, 7,13] 
a re  cont rad ic tory .  

The object  of the p re sen t  invest igat ion was to study glucose a s s imi l a t ion  during pyrex ia  by the r a t  
d iaphragm and by bone m a r r o w  cel ls  of rabb i t s ,  and to compare  i ts  changes with concurren t ly  de te rmined  
hexokinase act ivi ty and concentra t ion of h igh-energy  phosphorus  compounds.  

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

Exper imen t s  were  c a r r i e d  out on albino r a t s  weighing 150-250 g and on rabbi t s  weighing 2.5-3.6 kg. 
Py rex ia  was produced by injection of py rogenah  10#g/100 g body weight i n t r amuscu l a r l y  for r a t s  and 5t~g/ 
kg body weight in t ravenous ly  for r abb i t s .  The r a t s  we re  decapi ta ted at  one of the s tages  of py rex ia  or  in 
the pos tpy rex ia l  per iod .  Intact  r a t s  were  sacr i f iced  at the s ame  t imes  (control  exper iments ) .  Half  of the 
excised  d iaphragm was incubated for 1 h at 37~ in Tyrode  solution containing 80 rag% glucose and buffered 
to pH 7.3. The other  half  of the d iaphragm was homogenized for de terminat ion  of its hexokinase content by 
Long ' s  method [10]. To inves t igate  f rac t ions  of ac id-so luble  phosphorus ,  d iaphragms were  taken f rom 
other expe r imen ta l  animals~ Bone m a r r o w  was obtained by puncture of the f emora l  and t ibial  ep iphyses  
and the i l iac c r e s t s  of rabbi t s  before  injection of pyrogenal ,  during pyrexia ,  and in the pos tpyrex ia l  per iod.  
Myelokaryocytes  were  isola ted by the hemolyt ic  method [6]. Some of the cel ls  were  used for de terminat ion  
of their  glucose absorpt ion  in Tyrode  solution and their  con ten t  of f rac t ions  of ac id-so luble  phosphorus .  
The r e s t  of the mye loka ryocy te s  were  suspended,  not in physiological  sa l ine ,  but in a mix tu re  of borate  buf- 
fe r ,  pH 8.4, with 0.5 M NaF solution (7 :3) ,  and their  g lucose absorpt ion was invest igated in Long ' s  medium 
[10], and homogenates  were  p r e p a r e d  f rom them by f reez ing  and thawing them four t imes ,  followed by homo-  
genization.  Hexokinase act ivi ty was de te rmined  in the homogenates  [10]. Its act ivi ty was a s s e s s e d  f rom 
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the decrease in glucose content per milligram protein of myelokaryocytes or per gram fresh weight of 
diaphragms. The glucose content was determined by Nelson's method [12, 15], and the protein content by 
Lowry's method [11]. Proteins were precipitated by Somogyi's method [14]. Inorganic phosphorus was de- 
termined in TCA supernatants of myelokaryocytes and diaphragm tissues triturated after cooling with car-  
bon dioxide [9], and phosphorus of high-energy compounds was estimated after hydrolysis for 10 min in 1 N 
HC1 at 100~176 Statistical analysis of the data was carr ied out by the method of indirect differences [8]. 

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

Glucose absorption by the rat  diaphragm was reduced at all stages of pyrexia by 33-50%. In the post- 
pyrexial period a marked decrease in glucose absorption by the diaphragm also was observed. Hexokinase 
activity of diaphragm homogenates was not substantially changed during pyrexia. A significant decrease in 
hexokinase activity was found only in the postpyrexial period (Table 1). Glucose absorption by rabbit mye-  
lokaryocytes at all stages of pyrexia was 33-50% lower than initially, while in the postpyrexial period its 
difference from the initial value was not statistically significant. Hexokinase activity of homogenates of 
myelokaryocytes was reduced at the stages of steady and falling temperature and in the postpyrexial period 
(Table 2). 

During incubation of myelokaryocytes treated with NaFin  Long's medium, the effect of permeability 
of the cell membranes on the intensity of the hexokinase reaction is observed. Under these conditions the 
velocity of the hexokinase reaction in the cells was lower than in homogenates obtained from them, because 
of restr ict ions imposed upon it by the permeability of the cell membrane. In pyrexia (stages II and II1) ab- 
sorption of glucose by myelokaryocytes treated with NaF was reduced. The difference between the quantity 
of glucose absorbed by the cells and by phosphorylated homogenates from them was no longer significant. 
This evidently means that in pyrexia the permeability of the myelokaryocyte membranes no longer res t r ic ts  
the velocity of the hexokinase reaction which is already reduced by inhibition of hexokinase. In the post- 
pyrexial period, the bar r ie r  role of the cell membranes relative to glucose was res tored (Table 2). 

The content of phosphorus of high-energy compounds in pyrexia and in the postpyrexial period was 
unchanged. In the rat diaphragm it was reduced in the stages of steady and falling temperature.  The con- 
centrafion of inorganic phosphorus, which was unchanged in the diaphragm, was reduced in the myelokaryo- 
cytes in stage I of pyrexia (Tables 1 and 2). Analysis of the results  shows that the concentration of high- 
energy compounds was unchanged during pyrexia, if hexokinase activity was reduced in the test objects. 
It can be assumed that inhibition of the hexokinase reaction helps to ensure maintenance of a constant con- 
centration of high-energy compounds during pyrexia. 
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