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Activity of enzymes  of gluconeogenesis  in  the renal  cor tex  was studied in ra t s  a f te r  exposure  
to a reduced a tmosphe r i c  p r e s s u r e  (200 mm Hg) fo r  3 h. Hypoxic s t r e s s  was shown to lead to 
an i nc rease  in the  act ivi ty  of phosphoenolpyruvate carboxykinase  and alanine amino t rans -  
f e r a s e  but to have no s igni f icant  effect  on act ivi ty of f ruc tose - l ,6 -d iphospha tase ,  g lucose-6-  
phosphatase,  and a s p a r t a t e a m i n o t r a n s f e r a s e .  The ra t io  between glucose-6-phosphate  ac -  
t ivi ty and hexokinase act ivi ty was increased  under  these  conditions. 
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Data  on the effect  of oxygen def ic iency on the ra te  of g lucose  synthesis  in the renal  cor tex ,  which is 
cha r a c t e r i z e d  by high act ivi ty of the enzymes of gluconeogenesis  [2, 7], a r e  v e ry  few in number  and cont ra -  
d ic tory  in na ture  [4, 6, 11]. 

The object  of this invest igat ion was to study the possible  effect  of acute hypoxia on activity of the key 
enzymes of gluconeogenesis  and glycolysis ,  control l ing the pr inciple  stages of g lucose  format ion  in the cel ls  

o f  the kidney cor tex .  

EXPERIMENTAL METHOD 

Experiments were carriedout on albino rats weighing 180-220 g. Hypoxic conditions were created in a 
pressure chamber in which the atmospheric air pressure was reduced to 200 mm Hg in the course of 3 h. 
Activity of the following enzymes was determined in homogenates of the renal cortex: phosphoenolpyruvate 
carboxykinase (PEPCase)[1; in a modification], fructose-l,6-diphosphatase (FDPase [10], glucose-6-phos- 
phatase (G6Pase) [13], alanine aminotransferase (ALT) and aspartate aminotransferase (AST) [12], hexokinase 

TABLE 1. Activity of Some Enzymes of 
Glueoneogenesis  and Glycolysis  in the Kid- 
ney Cortex of Rats UnderNormoxic  and 
Acute Hypoxic Conditions (M • m) 

Enzyme 

PEPCase 
FDPase 
G6Pase 
ALT 
AsT 
HKase 
PKase 

Activity of enzymes. /~moles substrate / 
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(P < 0.05) 
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(HKase) [8], and pyruvate kinase (PKase) [3; in a modification]. The protein content in the homogenate was 
determined by Lowry's method [9]. The results were subjected to statistical analysis by Student's t - test .  

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

The data in Table 1 show that activation of the enzymes of the initial stages of gluconeogenesis took 
place in the kidney cortex of rats exposed to acute hypoxia: ALT by 57.8% and PEPCase by 40.1%. However, 
the activity of the other enzymes of gluconeogenesis (AST, FTPase,  and G6Pase) and also the activity of 
PKase, which competes with PEPCase for  cytoplasmic phosphoenolpyruvate, were substantially tmchanged. 
During hypoxia the activity of the key enzyme of glyeolysis in the renal cortex fell on average by 37.8 %, in 
agreement with data [4] obtained by the wr i te rs  during a study of the activity of this enzyme in the muscles 
and heart.  

Activation of PEPCase,  an enzyme limiting the intensity of gluconeogenesis in the liver and kidney cor-  
tex [2], it must be emphasized, is of the greatest  importance to the increase in the rate of glucose synthesis 
in the initial stage of exposure to hypoxia. PEPCase activity was found to increase in the liver also of the 
hypoxic rats from 0.040 • 0.004 to 0.054 • 0.003 unit (P < 0.05). 

Although the activity of enzymes controlling the final stages of gluconeogenesis in the kidney was un- 
changed under the influence of hypoxia, it was evidently high enough to provide for increased hydrolysis of the 
synthesized hexose phosphate to liberate glucose. There was a corresponding increase in the ratio of G6Pase 
to HKase activity - enzymes responsible for the substrate rotation of glucose (glucose~-~-glucose-6-phosphate) - 
on average from 4.6 to 7.8 (P < 0.01). 

Activation of the enzymes of gluconeogenesis in the kidney during acute hypoxia is in harmony with the 
increased synthesis of glucose by slices of kidney cortex from pyruvate, alanine, ~-ketoglutarate, and glu- 
tamate [5], and also with the increase in the blood sugar level of rats under these conditions from 90.3 + 7.4 
to 145.4 �9 11.8 mg % (P < 0.01). The increase in PEPCase and ALT activity and inhibition of HKase activity 
in the kidney cortex were evidently due to the action of glucocorticoids, the secretion of which under conditions 
of hypoxic stress is intensified, and which change the ratio between the velocities of glycolysis and gluconeo- 
genesis in favor of the latter [2]. 

The data described above on activity of the enzymes of gluconeogenesis are thus evidence of the more 
important role of the kidney cortex in the maintenance of glucose homeostasis when the oxygen supply to the 
body is disturbed. 
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