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The content of ATP and 2 ,3-diphosphoglycera te  in the e ry th rocy tes  of r a t s  is inc reased  on 
the 30th and 60th days of adaptation of the an imals  to hypoxta in a p r e s s u r e  chamber .  By 
modifying the affinity of hemoglobin for  oxygen, these  changes may play an important  ro le  
in the improvemen t  of the oxygen supply to the t i s sues .  
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The wr i t e r  p rev ious ly  [3] found s t imulat ion of ca rbohydra te  me tabo l i sm in the e ry th roey tes  of r a t s  
during adaptation to hypoxta. In human e ry th rocy tes  the content of ATP and 2 ,3-dtphosphoglycerate  (2,3- 
DPG) r i s e s  during hypoxia and this co r r e l a t e s  with the shift  of the oxyhemoglobtn dissociat ion curve to the 
r ight  [5, 10]. 

It was decided to study the levels  of these organic  phosphates  under the s ame  exper imenta l  conditions 
and, consequently,  to a s s e s s  more  fully the ro le  of an inc rease  in the r a t e  of glycolysis  in the e ry th rocy tes  
of animals  during their  adaptation to hypoxia. 

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

Male albino ra t s  weighing 150-200 g were  adapted in a p r e s s u r e  chamber  for 5 h daily, to a p r e s s u r e  
equivalent to an altitude of between 2500 and 7600 m, with a daily increase  of 500 m [1]. Tes ts  were  c a r -  
r i ed  out on the 30th and 60th days of adaptation. Blood was taken f r o m  the r a t s  af ter  decapitation, washed 
three  t imes with cold 0.9% NaC1 solution, and the layer  of leukocytes was d iscarded each t ime.  The e ry th -  
rocy te  pel le t  (1 ml) was hemolyzed with 2 volumes of i ce -co ld  dist i l led water .  The hemoglobin concent ra -  

TABLE 1. Changes in ATP  and 2,3-DPG in 
Rat  Ery th roey tes  (M :~ m) 

ATP DPG 
Experimental in 
conditions I~ moles/g Hb 

6,1• (n=ll) 

8,s_+_o,8 (n=7) 
P~0,001 

10,7• 0,6 (n=8) 
P<0,001 

Intact animals 
30th day of 

adaptation 
60th day of 

adaptation 

in grnoles/g Hb 

13,0• (n=16) 

16,2• (n=12) 
P <0,001 

17,2• (n=8) 
P <0,001 
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tion (at 540 nm) was de termined  spec t rophotomet r ica l ly  in 0.02 mt of the hemolysate .  The proteins  in the 
hemolysate  were  then prec ip i ta ted  by 2 rnl of 1 N HC104. The ATP content was determined in one sample 
of supernatant  by an enzymic method (using the A T P - T e s t  combination, Boehringer ,  West Germany),  and 
the 2,3-DPG content in the other [7]. The resu l t s  of determinat ion of 2,3-DPG by a nonenzymic method are  
in good agreement  with those of the enzymic method [7, 9]. 

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 resu l t s  a re  given in Table 1. They show that the ATP content in e ry throcy tes  of ra ts  adapted to 
hypox[a was increased  on the 30th and 60th days by 39 and 75%, respect ively ,and the 2,3-DPG content was 
increased  by 24 and 32%. 

Ery throcy tes  of man and cer ta in  animals a re  known to have a high concentrat ion of 2,3-DPG [6, 8], 
the functional ro le  of which is ve ry  important  In pa r t i cu la r ,  it has been shown that 2,3-DPG sharply in- 
c reases  Ps0. ATP has a s imi la r  but weaker action. It was shown previous ly  that changes take place in 
e ry thropoies i s  during adaptation to hypoxia [4]. Under these conditions e ry throcy tes  with a higher ra te  of 
gtycolysis  than those of intact animals enter  the blood s t r e a m  [3]. The increase  in the ra te  of glycolysis  
under such conditions, leading inevitably to an increase  in the in t racel lu lar  concentrat ion of ATP and 2,3- 
DPG, can be assumed to faci l i tate  the dissociat ion of oxyhemoglobin and thereby  to increase  the quantity of 
molecalar  oxygen t r a n s f e r r e d  to the t i ssues .  The reduct ion in the affinity of hemoglobin for oxygen under 
the influence of ATP and 2,3-DPG conf i rms Gimmerikh 's  view [2] that hemoglycolysis  is a factor  control -  
ling the supply of oxygen by e ry throcy tes .  

Activation of the ra te  of glycolysis  and a consequent increase  in the concentrat ions of ATP and 2,3- 
DPG in the e ry tb rocy tes  of animals adapted to hypoxia is evidently one of the mechanisms of such adapta-  
tion. 
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