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Characteristic of glucose uptake in rat skeletal muscle after hypoxia acclimatization

HUANG Jian, GAO Yuqi, ZHANG Guo-bin, CHEN Jian, SUN Bing-yong ( Department of Pathophysiology and High Altitude Physi-
dogys College of High Aliitude Military Medicine, Third Military Medical University, Chongging 400038 China)

Abstract: Objective To investigate the characteristic of glucose transport in tissue after hypoxia acclimatiza-
tion. Methods After Wistar rats were exposed to hypobaric hypoxia simulating an altitude of 5 000 m for 30 d, de-
termination of the blood gas, blood sugar and wutine blood examination were conducted; the glucose level, the glu-
cose uptake rate, the binding sites and the affinity of glucose transporters in skeletal muscle were also determined.
Indices in the hypoxic group were compared with those in the wntol group (sea level group). Results The blood
sugar level in the hypoxic group was significantly higher than that in the control group (P<Z0. 05). The glucose lev-
el, the uptake rate, and the number of binding sites in skeletal muscle after hypoxia acclimatization were also signifi-
cantly higher than those in sea level group. Conclusion The enhanced ability of glucose uptake after hypoxia ac-
climatization may be one of the mechanisms of utilizing glucose preferentially during hypoxic exposute.
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Tab 1 Effect of hypobaric hypoxia on hemoglobin red blood cell,
and blood gases (x £ s)

Index Control (n=12) Hypoxia (n=16) t P
RBC (kg/ L) 7.00 %1. 01 9.29+1. 70° —3.608 0.00235798
Hb (¢ L) 121.10+£10. 13 174.50+20. 914 —3.030 0.000001 45
pH 7.3240.05 7.33+0. 04 —0.514 0.6142219
PO, (kPa) 11.58£0.77 9.06+0. 7% 6.671 0. 000005 37
PaCO, (kPa) 6.03 10.79 5.95+0. 58 5.722  0.000031 47
S0, (%) 98.9316.49 89.6613. 64  —6.160  0.0200 013 79

A; P<<0.01, vs control
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Tab 2 Acclimatizing changes of blood sugar and glucose uptake rate
in skeletal muscle in hypoxic group (x £s)

Index n Control Hypoxia
BG (mmol/ L) 10 5. 38+0.61 6.0810.42
SG(Hol g~ Tedw™ D 6 2. 84+0.19 3.58+0. 1445
GURCmol g~ *min— 1) 6 2.32+0.62 42241115
A, P<<0.01, vs control
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Tab 3 Analysis of GLUTS binding sites and affinity after hypoxia
acclimatization (n=6, x+s)

PM MM
Bmax Kd Bmax Kd
(nmo /mg) (nmol—1) (nmol/ mg) (nmol — 1)
Control 7.4111.91  100.68%10.19  9.50+1.48  132.05+12.51
Hypacia 42.9645.215  99.5147.35 31, 174+4.61 2 153.10E11.514
A, P<<0.01, vs control
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