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Protective effect of Astragalus membranceus polysaccharide on skeletal muscle
ischemia-reperfusion injury

Li Jian-guo, Meng Zhuang-zhi, Liu Hai-ying, Tian Geng, Bi Fu-long, Li Di

Abstract

BACKGROUND: Previous studies have demonstrated that Astragalus membranaceus can influence the apoptosis and
ischemia-reperfusion injury of myocardial cells. However, it is unclear whether Astragalus membranaceus plays the same role in
skeletal muscle ischemia-reperfusion injury.

OBJECTIVE: To study the protective effect of Astragalus membranceus polysaccharide on skeletal muscle ischemia-reperfusion
injury.

METHODS: Adult rabbits were randomly divided into experimental and control groups, and a model of limb ischemia-reperfusion
injury in rabbits was established. Normal saline injection and Astragalus membranceus polysaccharide were infused
intravenously into the rabbits of control and experimental groups, respectively, when blood perfusion was about to be recovered.
At preischemia, 2 hours post-ischemia, 1, 3 hours post-reperfusion, blood samples were collected from the operated femoral
veins to measure the activities of lactic dehydrogenase and creatine kinase. Meanwhile, the tibialis anterior tissues at the above
time points were selected to measure the wet/dry weight ratio of skeletal muscle tissues, as well as to observe fine structure and
ultrastructure changes.

RESULTS AND CONCLUSION: After reperfusion, the activities of lactic dehydrogenase and creatine kinase in the experimental
group were significantly higher than those in the control group at the same time point (P < 0.01). The wet/dry weight ratio of
skeletal muscle tissues in the experimental group was lower than that in the control group at the same time point (P < 0.05). The
results of an electron microscope and a light microscope showed that the degree of skeletal muscle injury in the experimental
group was slighter than that in the control group. These findings suggest that Astragalus membranceus polysaccharide can
relieve tissue swelling and protect skeletal muscle from ischemia-reperfusion injury.
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Table 1 Comparison of lactic dehydrogenase activity in two

groups (x£s, n=10, pkat/L)

Group  Preischemia oW 1 [pess Sl [ess
post-ischemia  reperfusion reperfusion
Control 2.208+0.183 2.584+0.316 4.967+0.417% 5.284+0.483

Experimental 2.284+0.300 2.534+0.450 3.017+0.884° 3.067+0.683

P < 0.01, vs. 2 h post-ischemia in the same group; ®P < 0.01, vs. control
group at the same time point

FHETE: S 0 P2 DL BRI 2 I Yl 14 = (P < 0.01),
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(P <0.01), W#2.
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Table 2 Comparison of lactic creatine kinase activity in two

groups (x£s, n=10, pkat/L)
Group Preischemia 2 h pos.t- h pos.t- 3h pos.t-
ischemia reperfusion reperfusion

Control 2.817+0.400 3.067+0.500 4.617+0.417° 5.084+0.450%
Experimental 2.817+0.456 3.067+0.283 3.700+0.511° 4.034+0.550°

%P < 0.01, vs. 2 h post-ischemia in the same group; °p < 0.01, vs. control
group at the same time point; °P < 0.05, vs. 1 h post-reperfusion in the
same group
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Table 3 Comparison of wet/dry ratio of skeletal muscle between

two groups (xxs, n=10)

Group Preischemia 2 h pos‘t- th po§t- 3h po§t-
ischemia reperfusion reperfusion
Control 2.88+0.09  2.90+0.11 3.94+0.33° 4.36+0.28"
Experimental 2.89+0.15  2.94+0.28 3.24+0.14% 3.78+0.26*

P < 0.05, °P < 0.01, vs. 2 h post-ischemia in the same group; °P < 0.05,
vs. control group at the same time point
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Figure 1 Skeletal muscle at 3 h post-reperfusion in the control
group was found obvious edema in the interstice of
muscle fiber, cross striation, interstitial edema,
cytoplasm coagulation and nucleus pyknosis
(Hematoxylin-eosin staining, x400)
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Figure 2 Skeletal muscle at 3 h post-reperfusion in the
experimental group was found slight edema in the
interstice of muscle fiber, interstitial edema and
nearly normal nucleus (Hematoxylin-eosin staining,
x400)
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Figure 3 Skeletal muscle at 3 h post-reperfusion in the control
group was found mitochondrion medulla and
vacuolation change, decreasing glycogen granules,
abnormal triad, increasing electron density in
bilateral terminal cisterns (Transmission electron
microscope, x30 000)
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Figure 4 Skeletal muscle at 3 h post-reperfusion in the
experimental group was found mitochondrion
medulla, generally normal sarcomere and triad
(Transmission electron microscope, x25 000)
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