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Characteristics of insulin receptors and effects on glucose uptake of rat skeletal muscles

after hypoxic acclimatization
HUANG Jian, FAN You-ming, GAO Yu-qi, HUANG Qing-yuan, LUO De-cheng, SUN Bing-yong (Department of Pathophysiolo-
gv, College of High Altitude Military Medicine, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To explore the characteristic of insulin receptors and their effects on glucose transport in
rat skeletal muscles after hypoxic acclimatization. Methods ~ Wistar rats in the hypoxic group were exposed to hypo-
baric hypoxic chamber simulating altitude 5 000 m for 30 d, while those in the control group at sea level. The artery
blood gases, the concentrations of serum glucose and insulin, and the levels of glucose in skeletal muscle were deter-
mined. The glucose uptake rate of skeletal muscle stimulated by insulin was detected by *H-deoxy-glucose in vitro .
The number of binding site and affinity of insulin receptor was analyzed by Scatchard. Results The glucose and in-
sulin in blood and the glucose in skeletal muscle were higher in hypoxic group than those in the normal group. Com-
pared with that in non-insulin group, the uptake rate stimulated by insulin increased significantly in both the hypoxic
group and control group. The increment value of uptake in the hypoxic group was significantly higher than that in the
control group ( P <0.01). The number of insulin receptors in the hypoxic group was more than that in the control
group. Conclusion Hypoxia may increase the number of insulin receptors in skeletal muscle, which may be the
very important mechanism through which glucose uptake ability increases after hypoxia acclimatization.
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Tab 1 Effects of hypobaric hypoxia on hemoglobin, red blood cell and blood gases (n =10, ¥ % s)

Index RBC ( x 1012/L) Hb (plge L= 1) pH Pa0; ( p/kPa) PaC0, ( p/kPa) S0z (%)
Control 7.00+1.01 121.10410.13 7.32+0.05 11.58+0.77 6.03+0.79 98.93 + 6.49
Hypoxia 9.29+ |,70* 174,50 + 20,914 7.33+0.04 9.06+0.72% 5.95+0.58 89.66 + 13.64

A: P<0.01, vs control
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Tab 2 Effects of hypoxic acclimatization on contents of plasma insulin
and glucose in blood and in skeletal muscles (¥ = 5)
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G Blood glucose  Skeletal muscle glucose Insulin Tab3 Changes of glucose uptake of skeletal muscles after hypoxia
T (Cp/mmoltL-Y) (bg/pmol-g=1) ( pIU/ml) ; :
induced by insulin (pmol° mg~'‘min~"', ¥ +s)
Contol 6 5.38+0.61 2.84£0.19 22.47+3.18
Hypoxia 6 6.08 +0.42° 3.58+0,14% 26.24 +5.00° Group n Insulin ( - ) Insulin ( +) Addup
A: P<0.05, &: P<0.01. s control Control 6 2.32+0.62 4.73£1.91 2.41£1.35
Hypoxia 6 4.224+1.11% 9.24 + 1,454 5.01+0,65%
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Tab 4 Scatchard analysis of insulin receptors in skeletal muscles after

hypoxia (x + s)
Group n Affinity Bpnax ( fmol/pg) Kd( nmol/L)
Control 6 High 0.994 £ 0,461 0.892+0.072
6 Low 37.105 + 12.643 266.550 + 49.057
Hypoxia 6 High 2.574+0.262% 0.906+0.133
6 Low 84.075+11.7 67%  265.317+ 18,955

A P<0.01, vs control
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