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Characterization of glucose transporters in skeletal muscle after acclimatization to hy-

pobaric hypoxia

HUANG Jian, HUANG Qing-yuan, GAO Yu-qi, CHEN Jian, FAN Youming, 1IAO Wei-gong (Depariment of Pathophysiology,
College of High Altitude Military Medicine, Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To explore the mechanism of changes of glucose uptaking in the skeletal muscle during
acclimatization to hypobaric hypoxia. Methods Wistar rats in the hypoxia group were exposed to hypobaric hypoxia
chamber simulating 5 000 m high altitude for 30 d (23 h per day ). Rats in the control group stayed outside of the
chamber. The arterial blood and the skeletal muscle from the hind leg were collected from animals in both groups in
the hypobaric hypoxic chamber. 3H*]}g]ucose was used to assay the glucose uptake rate (GUR) in the skeletal mus-
cle. The intracellular and plasma membranes of the skeletal muscle were separated by discontimuous sugar gradient
(25%. 35%). The maximal binding sites (Bmax) and Kd of glucose transporters on the membranes were analyzed
by Scatchard. The expression of potein and mRNA of GLUT1 and GLUT4 in the skeletal muscle membrane were de-
tected by Westem blotting and RT-PCR. respectively. Results Compared with that in the contwol group, the glu-
cose level in the skeletal muscle of rats in the hypoxic group increased significantly. GUR in the skeletal muscle in
rats in the hypoxic group was higher than that in the control group. Bmax of glucose transporters on the skeletal mus-
cle cell plasma and intracellular membranes in rats in the hypoxia goup increased as compared with that in rats in the
control group, but no significant change of Kd of the glucose transporters was found during acclimatization to hypoxia.
Expressions of GLUT1 and GLUT4 in the skeletal muscle plasma membrane in rats in the hypoxic goup were higher
than those in rats in the control group. The level of GLUT4 mRNA increased in hypoxia, but no significant change of
GLUTIwas found. Conclusion After acclimatization to hypobaric hypoxia, increased GLUT4 and GLUT1 expres-
sions are found in the skeletal muscle plasma membranes and intracellular membranes, which may play an important
role in the increase of glucose uptake.
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Tab 1 Effects of hypoxia on glucose in blood and skeletal muscle
(xts)
Blood g lucose Glucase in skeletal
Index GUR (pmol°g™ !*min—1)
(mmol/ L) musde (*mol/ g)
Control 5. 38=+0. 61 2. 8440.19 2.3240.62
Hy pacia 6. 08+0. 42* 3.58+0.14 ™ 4.22F1.11 "

*, P<0.05, **,; P<<0.0l wvs control
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Tab 2 Effects of hypoxia on density and affinity of glucose
trangporters in skeletal muscle (x &= )

M M

Brax (nmol/mg)  Kd (mol/L)  Bmax (mmolmg)  Kd (nmol/ L)
Contio] 7.41£1.91  100.68+10.19  9.501.48  132.05E12.51

42.96£5.21"" 99.5147.35 31 17£4.61 ™ 153.10£11.51

Hypoxia

*%, P<0.01, ws control
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Fig1 Expressions of GLUT1 and GLUT4 in PM and IM

in skeletal muscle
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Tab 3 Effects of hypoxia on expression of GLUT1 and GLUT4 in
skeletal muscle [ (x £ s) %3]

GLUT1 GIUT4

Pm M M ™M
Control  100. M=£Q 000 113.774=£11.23%  10. 0010. 000 131.823+£13. 23
Hypoxia 143, 06115.99 ™ 158.315424. 7B ™ 1. 153£17. 73 ™ 12.91048.621 **

**, P<0.0l, vs control

4 GLTU1.4mRNA [(x£s)] %
Tab 4 Effects of hypoxia on mRNA levels of GLUTI
and GLUT4 [ (x £+ %)

GILUTI GILUT4
Contol 67.662+11.087 71.271+12. 136
Hypoxia 79.76449. 071 86. 024-6. 507 *
*: P<<0.01, vs control
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