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Protective Effect of Verbascoside on Skeletal Muscle
Damage Induced by Incremental Load Exercise in Mice

ZHU Mei-ju,ZHU Hong-zhu* ,ZHANG  Chong-lin, WANG Hui, WU Ren-le
School of Sports Science ,Jinggangshan University , Ji an 343009 , China

Abstract: Using the training model of mice running and the methods of immunoprecipitation and immunoblotting, this
study aimed to investigate the protective effects of verbascoside on skeletal muscle damage by incremental load exercise
and glutathione of mice. Ninety mice were. divided into six groups including:the normal group (A) ,the normal + ver-
bascoside treated group (B) ,the exercise group( C) ,the exercise + verbascoside treated by the low dosage (D) ,the
exercise + verbascoside treated by the moderate dosage (E) ,the exercise + verbascoside treated by the high dosage
(F). The results showed that the degree of skeletal muscle damage decreased in turn in the three groups of exercise +
verbascoside (D E.F) compared with group C. The skeletal muscle morphology of the mice in group F was almost nor-
mal. The plasma CK levels and skeletal muscle tissue GSSG content in group I were lower than those of groups of C D
E (P <0.01)./The plasma CK'levels in group F were higher than those of groups of A and B (P <0.01) ,but there is
no significant difference in the skeletal muscle tissue GSSG content among group F A and B (P >0.05). The GSH con-
tents , GSH/GSSG ratios , the enzyme activities of GCL and GR in skeletal muscle tissue,the levels of protein expression
of GSH in RyR1 c¢omplexes of mice in group F were higher than those of groups C.D E,but were lower than those of
group-A and B (P <0. 01). The results suggested that verbascoside can reduce the levels of plasma CK, protect the mor-
phology of the skeletal muscle of mice exercised by incremental load. Its mechanism was related to verbascoside increas-
ing of GSH contents and the enzyme activities of GCL and GR in skeletal muscle ,improving the levels of protein expres-
sion' of GSH in RyR1 complexes and decreasing the ratios of GSSG/GSH in skeletal muscle of mice exercised by incre-
mental load.
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Table 1  The treadmill exercise training program of mice( m/min X min)
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G value, the activities of GCL and GR in skeletal muscle of
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TR = LEiilbe | i
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verbascoside-

H(10 mg/kg)

verbascoside-

M(5 mg/kg)

verbascoside-L

(1 mg/kg)

V4
18 b - _
P 4
Indexes e oyikil IEH + B ﬁ:
Control + verb .
I Control (s ercise
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K
WL (CX) 3l 0,16+
'&H"ﬁz‘f;w) 0.13+0.00**
UL H R o
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A )
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o ‘
3y4 £0.09 3.74£0.03° %%  2.11£0.04%*
0.38+0.01 0.38+0.01**%% 0.12+0.01**

3.08£0.09 8% 2,48 +0.19*** 882 08 40. 11" *

0.12£0.06* %% 0.160.01**** %% 0.21 £0.07+* *~

0.77 +0.02***> 880,48 +0.07****>¥%  0.13+£0.02**

0.15+0.01**%%  0.35+0.06" %% 1.66+0.25** "~
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P<0.01.
Note ; Compare with control, * P <0.05, " * P <0.01 ; Compare with exercise,
0.05, ¥ ¥ P <0.01. The following conditions are the same.
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FEFFH L, 2257 L Rk, P >0. 05, #E— it
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Fig.2 Comparison of the levels of protein expression of glu-

tathione in the RyR1 complexes of soleus muscle

cells in mice of six groups
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S R SR

B o FECEH LA B KR AR B
NS S E 2", BRHIKESER
ISR R H SR 4 A T8 iU SR K, 43 R if JF A GSH
FE LR GSSG, i JF AL 4% ok H K GSH, A A H i
FEIL(-SH) M EAT SR bt A AL BE T, BES
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