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Effects of Astragaloside I'V on Damage and Cell Apoptosis of
Skeletal Muscle Induced by Exhaustive Exercise in Rats

WANG Guanjin', ZHAO Yang’

(1. Graduate School, Beijing Sport University, Beijing 100084, China;
2. Sports Department, Beijing Jiaotong University, Beijing 100044, China)

Abstract: [ Purpose] To study the effect of astragaloside IV on damage and cell apoptosis of
skeletal muscle in rats induced by exhaustive exercise. [ Method ] Forty SD rats were randomly di-
vided into a quiet control group, an exhaustive exercise group, and astragaloside IV 100 mg/kg and
200 mg/kg groups. Except for the quiet control rats, the exhaustive exercise model was established by
running training, rats in the astragaloside IV groups were given drug intervention. [ Results ] Com-

pared with the quiet control group, the activities of lactic dehydrogenase (LDH) and creatine kinase
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(CK), the content of malondialdehyde (MDA), and the expression levels of skeletal muscle cell apop-
tosis rate, Bcl-2 associated X protein (Bax) and caspase-3 mRNA were extremely significantly in-
creased in exhaustive exercise group (P<0.01), the activities of catalase (CAT) and superoxide dis-
mutase (SOD), the expression levels of B cell lymphoma 2 (Bc/-2) mRNA, and phosphatidylinositol
3 kinase p85 (PI3Kp85), phosphorylate protein kinase B (p-Akt) and mammalian target of rapamycin
(mTOR) protein were extremely significantly decreased (P<0.01); compared with the exhausted exer-
cise group, the activities of LDH and CK, the content of MDA, the expression levels of skeletal mu-
scle cell apoptosis rate, and Bax and caspase-3 mRNA were significantly or extremely significantly
decreased in the 100 mg/kg and 200 mg/kg astragaloside IV groups (P<0.05 or P<0.01), the activities
of CAT and SOD, the expression levels of Bcl/-2 mRNA, and PI3Kp85, p-Akt and mTOR protein
were significantly or extremely significantly increased (P<0.05 or P<0.01). [ Conclusion] Astrag-
aloside IV has a protective effect on skeletal muscle injury induced by exhaustive exercise in rats,

which is related to inhibiting oxidative stress and inhibiting skeletal muscle cell apoptosis by activat-

ing the PI3K/Akt/mTOR pathway.

Keywords: astragaloside IV; damage; apoptosis; PI3K/Akt/mTOR pathway; exhaustive exercise
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o R B G W B 5 1 (enzyme-linked im-
munosorbent assay, ELISA), #%RiL7H] & Ui
(A5 A 25 3R 3 0000 2 i 37 3L R i S0 (lactic de-
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CK) 751k
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Jg: 94 °C FAEYE 3 ming 95 °C Z4EPE 30s, 65 C
Bk 30s, 72 CHEM 1 min, HAFEER 35 72 C
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GAPDH) HWNZHER, 421 27 it Bk 2
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Tab. 1 The sequence of qPCR primer

[ 519751 (5'—3") K /bp

gene primer sequence length
Bel F: CCGGGAGAACAGGGTATGATAA -

¢l R: CCGGGAGAACAGGGTATGATAA
5 F: TGGCAGCTGACATGGTTTCTGAC 105

ax R: CGTCCCAACCAGGGTCT

; F: GCAGCAGCCTCAAATTGTTGAC 3
caspase- R: TGCTCCGGCTCAAACCATC
F: CGAAGTCAACGGATTTGGTCGTAT

GAPDH R, AGCCTTCTCCATGGTGGTGAAGAC 300
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mTOR 3# f§AH G W AR BEILEE 3 B p8S WAk
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Fi% W B (protein kinase B, Akt). f§fR{k Akt (ph-
osphorylate Akt, p-Akt) FIIHFLshY)E AR RTE
F (mammalian target of rapamycin, mTOR) ¥ &
ik #2123 TS BRI, R
Mk B iR (bicinchoninic acid, BCA) 3l % &L
EEG R, AT RN (sodium dodecyl
sulfonate, SDS)—3& TN ¥ ik e ¢ fid LUK (polyacryl-
amide gel electrophoresis, PAGE) 43 H & H ,
FKHETERBERER 2R M W OmE L, &
5% R Uik EH 2 h JE AR —IT (1 : 1000)
BEE 24 h, IRVESE ARG B B0 (1 2500) BBE
A 2 h; EPEE A R B AL %2 & Ot (enhanced
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s JKE{E, UL GAPDH NINS8HEH, 1HHE&H
HYHE AR R TR 5
1.3 BRGS0
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2 FERESMHh (P<0.05 5 P<0.01),

2.1 B E & 4R BRUMTE LDH A1 CK i 1
OEALL]

H 2 ATAL: St UM tL, J138i2sh
ZHR R LDH A CK JG MR B &1 (P<0.01);
5wz sh AR, s H 100 A1 200 mg/kg
20K BN LDH Al CK 1% Mt 2 sl i i 2 P A%

*2 AEREHMNSEXRMEFERGSE (LDH) A
LB B (CK) SEE RSN
Tab. 2 Effects of astragaloside IV on the serum
lactic dehydrogenase (LDH) and creatine
kinase (CK) activities in rats of each group  y/L

! LDHi& P CKiF
groups LDH activity CK activity

0T IR ZH
ﬁ% 978.11£103.42  1446.23+165.43
quiet control group

WIZH)H
)7 Zj] . 2105.514247.29%* 3836.07+429.86**
exhaustive exercise group
T 100 mg/kg2i

-+ +

astragaloside IV 100 mg/kg group 1872.89+166.17# 2542.15+286.02##
FEH7200 mg/kgH

astragaloside IV 200 mg/kg group 1673.72+185.35## 2239.61+258.49##

E: *P<0.05, **P<0.01, S&EIRALLES #P<0.05, ##P<0.01,
5missh At .
Note: *P<0.05, **P<0.01, compared with the quiet control group; #P<0.05,

##P<0.01, compared with the exhaustive exercise group; the same as below.

2.2 B H AR R BRI

AP 1 AT 2 MR LR B B LT 4 HE
GIXS) . HESE, BRSUEMT, AR, Jiveis
SR EE B ILA EHESIZE AL . AR, BB
AR I 5, FA R EIRE; EEH
100 F1 200 mg/kg 21 A FUE 8% LS BRI YA 4F
Ml , WEFAEHES ST, MRE Rk, R
YHRIZ T
2.3 B RSO % 2HOK B B LR B SR AR
Al

FHE% 3 ATl SR AL, F1iEizsh
ZH K BRCE 5 L MDA 5 54 8 35 i (P<0.01),
CAT F1 SOD {if Pk f ZEREAL (P<0.01); 5 J10
B, EEF T 100 F1 200 mg/kg 41K
H L MDA & fE il i 2 FEAIR (P<0.01), CAT
SOD ¥ Ptk i Z 1 (P<0.01),
2.4 B HUFE A A KRR B UL M R T R e

H 2 I, e IR ikis shd] K i
EEHAF 100 A1 200 mg/kg 2H A BB L2 G A
T2 N (3.2620.35)% . (25.72+3.75)% . (19.95+
2.56)% F (10.39£1.67)%. 5 % & X AL A b,
7796 32 ) 20 R B B L2 0 T R A 2

c) d)

e oa) WERIRAL; b) JIREThA; o) B 100 mg/kg 4; d) BEEHH 200 mg/kg 41; TR
Note: a) quiet control group; b) exhaustive exercise group; c) astragaloside IV 100 mg/kg group; d) astragaloside IV 200 mg/kg group; the same as below.

E1 BRERENSEKXR GBS (200%)

Fig. 1

Effect of astragaloside I'V on the skeletal muscle morphology in rats of each group

*3 RERPEMNREXRSBINELEAERNEE

Tab. 3 Effects of astragaloside IV on the indexes of oxidative stress of skeletal muscle in rats of each group

S P4 [ A t/(nmol-mg ") LSBT AE/(U-mg ) A BB /(U mg ™)
groups content of malondialdehyde (MDA) activity of catalase (CAT) activity of superoxide dismutase (SOD)
iﬁﬁﬂfﬁi group 2.29+0.37 41.68+4.81 18.44+2.05
gﬁ?ﬁ?\?ﬁ%mrcise group 5.86+0.74** 29.4043.16%* 9.32+].34%*
aﬁ;\tfgflziilgeolr\r/lﬁ/gg gflg/kg group 3370414 35.31+4.10## 14.53+1.62##
B 117200 mg/kgll 3 1420.534 405745 4864 660 L4

astragaloside IV 200 mg/kg group
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Fig. 2  Effect of astragaloside IV on the apoptosis of skeletal muscle cells in rats of each group

(P<0.01); 5wz shaHAHLL, BEH 1 100 F
200 mg/kg 41 B LA AR A T 30 i 2 FEAIR
(P<0.01),
2.5 B R A AR B B Bel-2. Bax &
caspase-3 mRNA K1k FI5201

H3 4 AIH: St IAA L, J198is 5l
KB HE UL Bel-2 mRNA 235 1 B F WA (P<
0.01), Bax fll caspase-3 mRNA & 15 % I 25 14 i

R4 AERAEHNSEKRREHA Bel-2. Bax K
caspase-3 mRNA FRiEBISZNE
Tab.4 Effects of astragaloside IV on the Bc/-2, Bax and
caspase-3 mRNA expressions of skeletal
muscle in rats of each group

(P<0.01); 5 iz shdiMth, #ER T 100 F
200 mg/kg LR FREHSNL Bel-2 mRNA 35 B 35
MRS (P<0.05 5% P<0.01), Bax F caspase-3
mRNA Fikth i F L (P<0.01),
2.6 BRSO 5 4K B A% UL PI3K/Akt/mT-
OR i % AH G H R IA (1§21

&3 Fge s nl . Sl IRgM e,
532 3 40 K BUB 8% WL PI3Kp85 . p-Akt &2 mTOR
IR R K (P<0.01), 1 Akt 25 131k

PI3KpS5 | S -—— S |5 |
p-Akt D — —— 56 kU
Akt - S |
MTOR D ———— i )30
GAPDH < :; |

parih
aroups Bcl-2 Bax caspase-3 a b c d
BN A A e oa WHTIRAL; b, J1IBEI4L; o WICH T 100 mg/kg 4; d. ¥
quiet control group 1.03£0.12°0.62£0.05  0.34:0.04 FC I 200 mg/kg 41
ﬁﬁ%ig‘%béﬁ ' 0.54240.07%*% 13740, 14%* 0 95+0,12%* Note: a. quiet control group; b. exhaustive exercise group; c. astragaloside
exhaustive exercise group IV 100 mg/kg group; d. astragaloside IV 200 mg/kg group.
100 mg/kgfl
TEENRSE RS _
astragaloside IV100 me/kg group 012006 095201144 0.620.05# B3 EENErEiN PI3KpSS. p-Akt, Akt %
HE 7200 mg/kgdll mTOR ER &KX
astragaloside IV 200 mg/kg 0.86=£0.10## 0.79+0.08## 0.57+0.07## Fig. 3 The PI3Kp85, p-Akt, Akt and mTOR protein
group expressions were detected by western blot
*5 HEREHWNSEARBL PIBK/AKt/mTOR i@ EHE%E B REHEI
Tab. 5 Effects of astragaloside IV on the PI3K/Akt/mTOR pathway related
protein expressions of skeletal muscle in rats of each group
papih
aroups PI3Kp85/GAPDH p-Akt/Akt Akt/GAPDH mTOR/GAPDH
G R
quiet control group 1.21+0.13 0.95+0.10 0.76+0.08 0.83+0.08
JIVRIZBNA
exhaustive exercise group 0.34+0.04** 0.36+0.05%* 0.82+0.09 0.19+0.02**
100 mg/kgfl
astragaloside TV 100 mg/kg group 0.74+0.06## 0.65+0.08## 0.84+0.07 0.58+0.05##
3 4
R 200 my/kgl 1.09+0.124# 0.88+0.074## 0.80+0.11 0.75+0.074##

astragaloside IV 200 mg/kg group
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1k PI3K/Akt/mTOR 3 f# . il 401k 10 35 Fn -2
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4 ZEig
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