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Exploration of treatment strategies for muscle edema: lymphangiogenesis and its
mechanism
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In this study, the muscle atrophy mouse model induced by tail suspension

(TS) was used to analyze the leg muscle strength and cross-sectional area (CSA), the number of
lymphatic vessels, and lymphangiogenic factors. The effect and mechanism were evaluated on the
morphological response of lymphatic vessels to exercise stimulation for atrophied muscles. The total
number of lymphatic vessels, and the number of lymphatic vessels per muscle fiber were
significantly lower in TS group for 4 weeks. The expression of VEGF-C/-D, and VEGFR-3 was also found
to be changed in atrophied muscles. The ankle plantar flexion torque during maximum isometric
contraction was decreased at 2 and 4 weeks in TS groups, however, CSA was increased due to
low-frequency electrical muscle stimulation.
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Fig. 1 The relationship between collecting
lymphatics (LY VE-1, green) and blood vessels
(CD31, red) can be clearly identified by
immunofluorescent staining in  perimysia
connective tissues of the gastrocnemius
muscles. In comparison with the normal control
group (A, Con), the number of lymphatic vessels
in the interstitial space seems increased after 4-
week tail suspension (B, TS 4w).
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Fig. 2 The indexes of lymphatic vessel density
(LVD) (A, the number of lymphatic vessels /
mm?), lymphatic area fraction (B, %) and
lymphatic size (area) (C, um?) are shown in
different patterns in the gastrocnemius muscle,
myocardium, and small intestine. TS, talil
suspension for 4 weeks; Con, control. *P<0.05
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