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[ Abstract] Exercise-induced skeletal muscle damage (EIMD) is one of the diseases
with high incidence in sports medicine, which has a great impact on the daily life and work of
patients. Studies have shown that the effective components of traditional Chinese medicine,
including saponins, polyphenols, polysaccharides, flavonoids and other active substances,
such as isothiocyanates, phenylpropanoids and carboxylic acids, can inhibit inflammation,
oxidative stress and mitochondrial autophagy in experimental animals and patients for
clinical observation, promote the proliferation and differentiation of muscle satellite cells,

regulate nuclear factor erythroid-2 related factor 2 (Nrf2)/heme-oxygenase-1 (HO-1),
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phosphatidylinositol 3-kinase (PI3K)/protein kinase B (PKB/Akt), phosphorylation mitogen

38-activated protein kinase (p38 MAPK) and other related signaling pathways, and promote the

repair of damaged skeletal muscle tissue and speed up the repair process. Traditional Chinese

medicine has the characteristics of long history, few side effects, multiple treatment targets

and affordable price, so it has great potential and bright application prospect in the treatment

of EIMD. This article reviews the mechanism of effective components of traditional Chinese

medicine in the treatment of EIMD in recent years, in order to provide reference and basis for

the treatment and rehabilitation of EIMD.

[Keywords ] Exercise-induced skeletal muscle damage; Active components of

traditional Chinese medicine; Oxidative stress; Mitochondria; Signaling pathway

I B 375 2l B e e BE R ZUE S T R A
HHBEAE . RAE SN . R KT Bl
JULJSE R IR 45— R A AR AR ARk, AT B0z 3
B B UL 14 (exercise—induced skeletal muscle
damage, EIMD ) "', EIMD % 4= R4y iz 3 EE 44
1319 109%~55%", Xt TR B 5 3 2 b % KLl
153 5 B GRS A0 01 )5 5 BORAS RS 1
OUEA BRI, JF ™S R ) 55 3 1 L
VERVAETE o ARSI AR OC T 25 A RUs MRy 7
EIMD (9 /E FHBLA S — 253k, AIOA EIMD JR 77
FRRESE S22 AR

1 EIMD#fiz

EIMD J2:48 2 WA ZE A /K AN 27 4k
BT YR, W I | AN RS AR e 21,
ZRIE I ENLRADIREE, s e AR
IR WESIESE/N . AR . AR AE R A LA
PR Y R EIMD AR IR F iR L, AR
WU . BBl 32 Bl ) SR 19 B AR LA 2
AN | LA IS o A B3 TR) 5615 8 ol A

EIMD 7EHh R FIE T “fifh” o, milE
R 2 A PR LS . BRESANTE, VAT LAY I
PRI, EFRIE LN 32, WG R FHTE I 98 L 3 I
A2 Pl H2hiBYY BEIMD B ARS8 3R
SRS 2 IR BRI/ INE R P B R
Bl 25 0 0 5 . Al KA A AR i P
K, MEARNT B . 2N,
AR EIMD I R FH 2548488 T 22 F 05 1m

2 HHERATREIMDIEENH RS
5iE ¥ B B
R, WL, DR mIRS DA

https://slyyx.whuznhmedj.com/

RO o3 T DA ] 52450 5% L 2L AR A B AL
¥ (oxidative stress, OS) W, THZBiA H 1,
fE 3 L 2 40 8 ( muscle satellite cells, SCs ) 1#
SO, PEAOC R Sam s, St A kL AUk
&, RHZEERNALEE . PR RN
J7 EIMD HIMESL UL 1.
21 WK

BSOS R B R A R 2 W 2R W)
T, AT RL A e A LR A0 R B O B 9 A b
HAK (glutathione, GSH ) ¥ J& K 48 £k 47 15 Ak il
(' superoxide dismutase, SOD ) V& ¥, [ 842140
MY 2 #H AT 2 (nuclear factor erythroid-2 related
factor 2, Nrf2 ) | IMZLE%AE AR 1 (heme oxygenase—1,
HO-1) . %t 8 T2 F B bk I 20 o 988 -2 (B—cell
lymphoma-2, Bel-2 ) ik, L Bel-2 #2¢ X 1
(Bax) . W% ( malondialdehyde, MDA ) 7K,
TGP AR, DTS PES (reactive oxygen
species, ROS ) FE A7, 845 Bel-2 FiklU
A T, AL TR IR, s A
SO Nef2 (5 5l i, A ROE bta b aE
PRI B B LR B B L

SE YN 5ot Rk AT D A )
FKALEWY . RAE SN AT 52 52 45 LA A9 18 52
e, W IE s R BN S22 U T 25
PR . WLEF 415 Be kSR AE R WL RS 2 PR R AT
H P 0 i AR I 200 Y 55 A e AL PR L 2 252
P BHOE GRS 0 S8 RE AN SR A A
A RN R A Y et B e, A E
Wk 41 ) M1 BB AL A WEIR SR LT 4R I TR T OR it
RAPHA T, BRENF SN E
S 53— o> E AN ) M2 AR AL, O
BRRAE SN, et B A A, () IS 530



305 HIBEHFLE 2024 £4 B¥ 3755 48 J.Math.Med. Apr. 2024, Vol. 37, No.4

K0 R FZREAE K AT ~1 (insulin-like growth
factor-1, IGF-1) ZHFNLRBE A, {2 B8 NL4H
R R A 1B IR S i R S V)
i ] X A A e B LA R BRI v Wit 200 )
M2 7 b AL, FEREAR M1 LA 40N T AR
% —1B (interleukin-1p, IL-1B) . P14/ -6
(interleukin-6, 11.-6 ) K&ARERFEHA T —o ( tumor
necrosis factor—a, TNF-a ) ik, 3| 5E AL 3
ZHEHIUERE ",
22 HEERE

0% NG REZTE R SN S T S
TR 2R 5T, A Bz 2R AT AR UL 5 R A
WLVEE 43k B b i ) Pax7 . LAY 5% S 719 A7
( myogenic determination, MyoD ) o LA Ak BT
J mRNA | M2 RIS W4, SCs Kl 2, AR
M1 IS WEAAE | R UL T ALK S | T B SR
M2 HY I A i RE A 450 3 48 52 0 e E SCs 1X —28
HHNLTAEMIg g o, R, Al R AT DL
I 40 i A A M2 U AR DA T ke BE SCs 3 5 734k
W7, bR E L B i

HTZ B2 i ROS 7742, ROS 7E4E
Frdf ipta 07 i AR, ENI7EA RS
WA Y ANEAE T TN T, SRR R K
[ ROS A B S BUAMLIR JFOF- i) OS F548 ™1, 3k
ARSI b Z2 B0 ST 8 B SE AT R
Iz B/ BB DLZH 2 2 T 2 R K 4 &R
5 H ¥ 3 (cysteinyl aspartate specific proteinase—3,
caspase-3 ) TriL, HGMU/NRAUAN GSH, A EH
K B ALY I ( glutathione peroxidase, GSH-Px )
FISOD ik K F-, MK ROS 2 MDA &5 B, 1§
IMALAST TG RR A RAERE ST, FEARR BT
Ak, WA 08 N M AT b B Y AR R
2R -6-C— Fte J T S JEAE I 5 i, FRARULIR
LHEE ( creatine kinase, CK ) . LI & B (lactic
dehydrogenase, LDH ) | IL-1B., TNF-o., IL-6.
MDA. T3 =7 K T 4 (interferon regulatory
factor 4, IRF4 ) 7K, $£7%5 SOD i, Mg s
PUAALRE ST, A OS Sy, (MR
A 12400

rh 2 A it S IO 25 O T DL IR EIMD A5 A
K BIL-1B, IL-6, TNF-a, p-p38MAPK A
MDA K-, FEARRAE KL, PR B s Lok 4% 4654
P, AEP R I, BRI R A

KR IFACTE R s, TREMK p38 MAPK Fil p—p38
MAPK ik, T EIMD 57 K fUfi 7 CK.,
LDH J2 MDA 7K°F-, Bt K EUE B L it
BRI AT {2 HE GSH-Px F1 SOD FyE P, FEAK
LDH, MDA &3k, il OS S, 345mbi e fLag
TIVIAR LA T 2 B AR U A B AR B
i, PR EIMD #A K B CK. LDH, MDA,
p38 MAPK % ik, #% SOD Ml GSH-Px 75 7%, 14
LA

EIMD 1] 5 S0 8% U4 i 1% 207 14 8 21 %
87 NI EVES & TR Z NIVA) OIS S B UES % TR L NE 32 i
C &2 LR AR DR B B LA I R, B
IEZRZRAR RN, dhmifRd i ae s ARls, &
BRS04 A58 5 O 4 4 P e AT
M M R R T AR R 2. RAFERYZ
—, AR LA iR FOXO03a, B ik 40
Jei -2 BEIR 7 MR R E1B A BAE AR 3 (B—cell
lymphoma-2/adenovirus E1 B interacting protein
3, Bnip3) #l B 1R 06 4k 5 H ¥ B (adenosine
monophosphate—activated protein kinase, AMPK ) %%
ik, ] ROS AT OS /KF-, % AMPK @ #%, fi¢
#E FOXO03a-Bnip3 /- FMLRLAA 1 Wi, 3 11 400 ]
SR A Z LA LLL 2, ERER RN
0, BT RN BRI E, e T
FRE. ML BURNGEACR . B, mE R
WA iz Sl R BB UL v TL-1B . 1L-6 A1
TNF-o R IAKF-, I 50E BB, 341 SOD F
A E RS (catalase, CAT) /K, FHEBERER
FIBHERS I, T8 MDA 235, W% 0S [ .
[N, 2 AT i i LSRR B 5 1, ek
BLRRIFR DIRE, fedFEbRAEY R, AR
FLEp B LR ZR AR T RE MK A K e 1,
2.3 BEH

& AT DL ) 3 W R R A 0 B 2 i
TES % A NN (TR s R 1 = 9 e e B S o o
BB MAG E A WE  PTEN 5 B E W 1

( PTEN-induced putative kinase 1, PINK1) / E3

17 3 B4R (Parkin ) {5 5 18 #% 2 d5c 08 1 £
KR 3 W AL, PINK1 AL T 2R AR SN B Couter
mitochondrial membrane, OMM ) H7, 40OMM5E
B AZ P, PINKI K& 2, 4kiiiz 24k B
S 42 Parkin 85 1852 ML, =5 LIS fLAY Parkin
FEATLHZZRCZ M OMM &, ek

https://slyyx.whuznhmedj.com/



306

HIBEZSRE 2024 £ 4 B 37 5% 4 H§ J.Math.Med. Apr. 2024, Vol. 37, No.4

EF#,p - B Tuop9
| #dLV “HAS *DOV-L “ILVD ‘dos P ST g0
TDINId “VAWN “HAT “MD VT W YNYW ubed RIS [0 LN /V B NV e iR vy freazzdciava XETZ =17 S
E 3,3 - Swop .
L 1LvD raos (8 . Swg s ,MM
VAW “0-dANL 911 “dI-TI B L BwOL WY R M A (e T e o s H
| gdrug “egOXOd ANV T
Tvaw “di- IZF TR L () S e e 11 37) [T eazaddve CENH LS AT
B, - Sw oy
| Xd=HS$9 *dos )
T MdVIN 8€d VAW ‘HAT M) 1 - A 00T
‘8 . Bw o] WY AN Wi tor B T R 5
| Xd=HS9 *dos
T VAW ‘HAT EfY 3 - 3woy WO R A e 2 B el M R,
| aos oy, LICTS
TOPHO-8 “IN-€ VAN “MD “MdVIN 8¢d-d “NdvIN 8¢d  H#/, P - 5. Swogt W s it M e 2 o M 3% A 3R
Ea.p - TmV_ . 8w g
| Xd-HS9 *dos ‘P 8y . Swop
VAN “MAYISed=d VAW * ©—iINL ‘9~ “gI-1I ‘b 8y . BuQg Y R AN ol ERNER: NE]
P - 8- Swor
L dos *s9 ‘aud ‘P B . Bwg Ny T2
THAT MO “Pddl VAN 911 “0—dINL “g1-11 (P 3N L Bwer WY R I e JuldFE -D-9-Erdy
1 A0S “Xd-HSH “HSY  Emg - S - Swooog
T VAN SOy *g-osedsen M. Y . Bw 001 W[z 2O e NN AT
1908 CBHFE TN VNI L 0 €T
T BHIZE R TN  VNYWH S FRIT VNI SR [ AE WL MR B, 3N - Swo WY R MENY 7 e on2E A 1t ALl
| BIZE =TI
T BTN C9—11 "1~ * ®—INL - W T R L AR Al i (ol 5l
T VAN “xeg
L TPd “1-OH TN A0S “HS9 S - Twog YT R S g &= i B2
[ ) LG A2 ke LM b 2
A3 1O Juswieal) 8y} Ul BUIDIpaW 8sauIy) [eUOlIPEI} JO Sjuauodwlod aAdY | 8|ge]

ANIFLSIE MK E L7 |12

https://slyyx.whuznhmedj.com/



HIBEZSAE 2024 £ 4 A% 37 5% 4 H) J.Math.Med. Apr. 2024, Vol. 37, No.4

307

Ei#y,p - 8- Swop
L IIV/AV=d “YedMeld LV dos ‘b 8y . BuQg
T VAW PR B WY AT pEini (e MRS
Efy,p - - 8wz
L IvD *dos ‘1-00N ‘TN “1-OH ‘P 89 . Bwgo1
T VAW FRUENES RV WY AN +4f e -4
Efmq . Sy . Sw]
L LVD “Xd-HS9 “dos ‘M. 8y . B (g
TILIV ISV “MD VAN M B L BWOT W R M A e T A o
[ T-OH “THN "dOS "T-Pd T VAW “Xed “HAT "D By - 8wor WY RGHIRRE R % W E2]
}LvD raos E#y,p - - 8uqg
TVAW “HAT “VT 3D ‘P 8. Buqp
SYNYW unEed S yNId Cunmbiqn tzgd Cp—go tunped N NI b B L Bwog N[/ R A A (e T L P<hd LY &
Mg - S -50071
| #idLY *dos ‘M. B L5060
T VAW YD “HA1 RTINS IR RSN NPT ati v (freasadcdng Ezia I B A WH
S
T8I S JI-T “©—dINL MO “HAT /P - Mq . 8 . SwQlg WY i e AT M {ffe v (oorfEh 7 Ml e
T3 “Ha1 Y3 - SWOT W R N e s e ok TS
Efymq . 8 . S
T VAW ‘Mq . Y . Bw Q]
| Xd=HS9 “LVD ‘dos M. Y L BWOG W[/ M LW otk & RO itz
TAVIN 8¢d—d “VAW * 9~ * © —INL FEEH Y, S - Swog WY i R AN HH IEC 2]
Jyorw Cwy-d “¢gdyeld CVNHW Z-Pd * dOS “LVD
T VNYw g-osudseo “xeq sk LRGRIHZIHSEE VAN “ND “HA E 8,8 - 8w 00T
L a9t (8 - Bw Q1 WY R R NI /44 £y
TP =dANL “9~T1 "4 “HA'T MO *H /30 QO€y~uW 9L T N GH G IE R U bl 2 T el 3 (iz-ocri HH R
(414 B =) N L7 G EANeal] ke LM by £V

1335

https://slyyx.whuznhmedj.com/



HIBEEZZZER 2024 £ 4 B 37 55 4 #1 J.Math.Med. Apr. 2024, Vol. 37, No.4 308

JE TS A WEARFOCE A BEAEH, A 28
B G A R 2D R T IR B LA 6
B/ LR Y PINKI . Parkin mRNA K AH 58
Fik, MR PINK1/Parkin 1553 B0 £k k7
AL, SEEZBNLA OISR, 55 SoD
CAT (354, D% OS I, fEUENL A 8UE = ™,

WP R AE SN EEAERN S, A
PR . PrEALSEVER . B T s LR
PR I LDH , CK LR ] Tl creatine
kinase-MB, CK-MB ) 7K3F, ] TNF-a A IL-1
FRik, B S Z A K T -2 (insulin-like
growth factor-2, IGF-2 ) K, 4% EIMD 4R %E 7K
S RFSEI ], R 5 LA A Y, PIBK/AKY
mTOR 38 % 1 LAk 4 A s . el 4n i o
FESEANM RS, TR L. MR ER . e
20 B A R A B LA Dy T AR Y
EEH AT HE = PI3K., BEMRIL AR 1040 B (p-Akt)
Al mTOR % ik, i i 98 # PI3K/AkymTOR i 1%,
PHIE BN T, FEAK EIMD i8R B LDH
CK. MDA . caspase-3 mRNA | Bax F&ik/KF, 5
CAT. SOD. Bel-2 mRNA 3k, Hanbréfbat
WA OS N, AR AL Y,

T2 R R S R 2 Uy AL
AI AR p38 MAPK {5t AR EIMD BB B
TNF-o., 1L-6. MDA . p—p38 MAPK %3k, 1] 0S
RS U P p38 MAPK {5 538 ik — S 2 iy
e, HPRAE B ROE, TG4k p38 i
N A 5 2 380 A 7, 0 T R A S PR 7
s e b o ) S DR E A SR AL R A
BEHIREC ARG . k. A TR
2.4 LHERE

R PRI R 2 LT DU
WUHR LA F ) SOD . CAT 1 GSH-Px /K-, [%
I MDA 7K, 38 0 A D A LB Ji 5 1 00 4%
i A A M 2R T s 20, T IR L
FAORRL K B LDH . CK /K, 3835 47 4 1k e i
B RO RE T, dAR OS 4 P, A2 s E
BB, 5 IS 2 A TR, S e
FEEABOKE RS, PTREAL EIMD A58 K
M¥E LDH. CK. TNF-a., IL-1p. F40ME/ % -18
(interleukin—18, IL-18 ) ARk, H HENLELF k4
ISR —E BB R g, PR R 2 ]
DIIHIAE DGR T30k, R R il B i L

https://slyyx.whuznhmedj.com/

i, XF EIMD B R EGESCR 2, BARR
TR AAE A5 5 0 S BT 3 gl A kB B UG 52 FN o
AR E LR, (AL ST AR RS W] REAE K
P FECEBNGE A R, Ik, skt
B LD 9 AE FT LAGZ g LR A Rtk DTG S s A2
HEALR A, B B B i UL SO e i
25 Hfth

RIK iz 2l A= 1 B ph SR8 B B 0 4 Ak i
AN e ki fA, mT 4] =852 B (adenosine
triphosphate, ATP ) BE R, AR A A SR B T 2% fit
X — 4 W, MDA SR B et FE v S 30k
YRR GG OGN =, R ITPAL OS fit 4 i &
B bR 22— P A6 A I 5 KR 4 v B B UL i
7 SOD K, gk 2k b A rp B AL B A R, [
filk CK. LDH, MDA &, &AM R~
/) M i Y i AU B ¥ S )
SAIRER G Y, TR EE SN
PEAL/ N B S LR 7, FEAR/INBR Le3-11,
p62. ubiquitin, PINKI. Parkin, PINK1 mRNA #
Parkin mRNA ()3 ik, i1t )85 PINK1/Parkin {5
T IE AR SRR A, DR T
HABG A B by 5058 iSRRI A
RN IR R R YT, WA N2 (55
I BB A LB 5B R K B CK. LDH., Bax,
MDA 7KF-, #%5 Bel-2, SOD., N2, HO-1 ik,
i OS, WL ANE T, SE AR R B,
BB R E T A BT RN R ik
Y, BAPUEARBUE ST ER, nE L R
BRI K B CK, R & BRI 1 75 1l
( aspartate aminotransferase, AST ) . MDA FiTH &
1% 22 3% 5 #% T (alanine aminotransferase, ALT)
K, $EEEEILE SOD A1 CAT #9/KF, Ml
Wb OS FHE T A AL RE 1 SR i ML
IFRRRET LT IA RS, BRI A,
HARPWIA . Priafh. BiRSEER, TR
1 EIMD A5 7 K B ) HO-1, Nef2, NADPH Jiit
A AR —1 ( NADPH quinone oxidoreductase—1,
NQO-1) H A& &, WIE Nef2/HO-1 155 38 %,
38 SOD 1 CAT /K~F-, #iifil MDA 3Rk, $fiRZk
KRR TR APTfe, WK B LY OS #i4),
AR IE BIMD, SR 2 32 2 S P HE BT
FER RIS TR EDI BT, BADURAL . STREVER.
HAARE AT 2 55 EIMD K ERMLIARPY SOD Fl CAT ik,



309 MIPEZGFAE 2024 £ 4 A5 37 &5 4 #§ J.Math.Med. Apr. 2024, Vol. 37, No.4

REAIE MDA 7KF-, $li] OS Jong, [RIBs il p-PI3K/
PI3K Fl p-AKT/AKT 25 (435, #3G PI3K/AKT {5
HEE, RFEIEREER, BRI CK &,
HEENLAS, R EER LA AR B

3 NG

EIMD 1 AH AL A B, W k24
FURHLR N, (145 EIMD (367 FIbe s 5 & ok B
K. EIMD BRAYT O AT H R TAERA:S,
JEXT Ll iz 2 01 A K 5 Fiiz Bl i i 48 e A7 B
B ARSI, hESA RS AT DA A2 40
B SR EHE R, PRI ARAE R . OS R
FLRAAR [, (EHE SCs T M, WA 1S
S, SRR R S, 2 ROR A
1GYT EIMD ST, A Mg S8 IRIT IR Z
SR . BIVE /NGRS, AR SR E TP A
PR AR A E R g

RS 25 A RO SMRYT EIMD HA B AR,
B ZAE: BRTHZ5E EIMD AIAHCHTSE
X, HZ L RSN R REhey
FRUSE AR ARSI LEG h R ILH EIMD JR9 7
I3, (A EARIGTTHE S AN B, VE R ML A
TR, HEIA RIS L — R

KA FIHAEYIE Baf . M2 T+
Yo 42 A8 AR WA v 245 A R0 o3 1 EL A S5 AR
BLH, AR A 5T 25 SR A AL R RIG YT F-BE
LAY EIMD S, FE TP 2yinyy
EIMD AHCZ5 126 AL, MMy EIMD 9 il R G I 7
PR ZHIS RIS AT

5% 3k

1 Allard NAE, Janssen L, Lagerwaard B, et al. Prolonged
moderate—intensity exercise does not increase muscle injury
markers in symptomatic or asymptomatic statin users[J]. J
Am Coll Cardiol, 2023, 81(14): 1353-1364. DOI: 10.1016/
jjace.2023.01.043.

2 D'amico A, Cavarretta E, Fossati C, et al. Platelet activation
favours NOX2-mediated muscle damage in elite athletes: the
role of cocoa—derived polyphenols[J]. Nutrients, 2022, 14(8):
1558. DOI: 10.3390/nu14081558.

3 Caldas LC, Salgueiro RB, Clarke ND, et al. Effect of caffeine
ingestion on indirect markers of exercise—induced muscle

damage: a systematic review of human trials[J]. Nutrients,

10

2022, 14(9): 1769. DOI: 10.3390/nu14091769.

Curty VM, Zovico PVC, Salgueiro RB, et al. Blood flow
restriction attenuates muscle damage in resistance exercise
performed until concentric muscle failure[J]. Int J Exerc
Sci, 2023, 16(2): 469-481. https://pubmed.ncbi.nlm.nih.
gov/37124449/.

wiH, B, £ S EERsT R I e T
AW AU SR ()], W R R 2GR A, 2023,
43(4): 753-758. [Huang B, Ruan L, Wang LL, et al. Research
progress on the molecular biological mechanism of tuina
in treating skeletal muscle injury[J]. Journal of Traditional
Chinese Medicine University of Hunan, 2023, 43(4): 753—
758.] DOL: 10.3969/j.issn.1674-070X.2023.04.029.
I, BN, SKIBUT, A R 2y I R A
Jr AR RS B AL S T kg (9], o [ R A A
7, 2023, 43(7): 1779-1782. [Hua XQ, Li YJ, Zhang
SQ, et al. Mechanism and research progress of traditional
Chinese medicine in regulating limb spasticity after spinal
cord injury[J]. Chinese Journal of Gerontology, 2023, 43(7):
1779-1782.] DOI: 10.3969/j.is3n.1005-9202.2023.07.061.
MGV, EHE, T, & XA 2 R AR
FHIUAR 5 Bk [J/OL). hE h 2« 1-11. (2023-10-
17) [Du HT, Wang L, Ding J, et al. Application status
and challenges of molecular docking in the development
of traditional Chinese medicine[J/OL]. China Journal of
Chinese Materia Medica: 1-11. (2023-10-17)] https://doi.
org/10.19540/j.cnki.cjemm.20231013.703.

TRONZE B A M, TR, 55 RIRUR R IR
SRR B LS A I BB U0 RCR BT (0] B0l Tl R
2022, 43(12): 338-346. [Zhang SJ, Tang YM, Zhang DD,
et al. Effect of rosa roxburghii tratt powder on alleviating
oxidative stress injury of skeletal muscle in overtrained rat[J].
Science and Technology of Food Industry, 2022, 43(12):
338-346.] DOI: 10.13386/j.issn1002-0306.2021090352.
Shabani M, Sadeghi A, Hosseini H, et al. Resveratrol
alleviates obesity—induced skeletal muscle inflammation via
decreasing M1 macrophage polarization and increasing the
regulatory T cell population[J]. Sci Rep, 2020, 10(1): 3791.
DOI: 10.1038/541598-020-60185-1.

TRIAZE , PFR, MO, 55 A R R AR A
PRI AT 06 52 A AL (0], P IR EUT R
5T, 2023, 27(14): 2133-2138. [Xu MK, Xu RM, Lin YW,

et al. Naringenin repairs skeletal muscle injury by regulating

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/37019582/
https://pubmed.ncbi.nlm.nih.gov/37019582/
https://pubmed.ncbi.nlm.nih.gov/35458119/
https://pubmed.ncbi.nlm.nih.gov/35565741/
https://pubmed.ncbi.nlm.nih.gov/37124449/
https://pubmed.ncbi.nlm.nih.gov/37124449/
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhFobnp5eHl4YjIwMjMwNDAyORoIMnY1ZGVxc2U%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhB6Z2xueHp6MjAyMzA3MDYxGghrY2pzNWZ4Zg%3D%3D
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbhyMphhtrTjag7DSQ0V4OuPFUVXekOVXakDUEF45bBDNlffGzC1IUXC6bAs7-vf_MkoyjBUZeVa4AeSvYhFdHr_gwfLQ2rhINwMVXLzQvnuMIYUV3JB63qh48qIzv6cHc=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbhyMphhtrTjag7DSQ0V4OuPFUVXekOVXakDUEF45bBDNlffGzC1IUXC6bAs7-vf_MkoyjBUZeVa4AeSvYhFdHr_gwfLQ2rhINwMVXLzQvnuMIYUV3JB63qh48qIzv6cHc=&uniplatform=NZKPT&language=CHS
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zcGd5a2oyMDIyMTIwNDEaCDFrdDFiN3h2
https://pubmed.ncbi.nlm.nih.gov/32123188/

BIBEHAFRE 2024 F£4 A% 3755 4 J.Math.Med. Apr. 2024, Vol. 37, No.4 310

11

13

14

15

16

polarization of macrophages and proliferation of muscle
satellite cells[J]. Chinese Journal of Tissue Engineering
Research, 2023, 27(14): 2133-2138.] htips://d.wanfangdata.
com.cn/periodical/ChlQZXJpb2RpY2FsQO0hJTmV3UzIwMj
MxMjI2Eg14ZGimMjAyMzEOMDAzGghOdXprZmgxMg%3D
%3D.

WM, R, IFENT , 55 . I AR T ORI
SRR/ BT 57 945 T S EBLI (J/OL). & 3R 2
% : 1-11. (2024-01-23). [Chang YY, Zhu YF, Bian XY, et
al. Anti—fatigue effect of Moringa oleifera leaves extract and
mechanism explore under highland hypoxia environment[J/
OL]. Acta Nutrimenta Sinica: 1-11. (2024-01-23)] https://
link.cnki.net/urlid/12.1074.r.20240118.1442.002.

HPE, w2 BATARRE R -6-C- Bl b H il i i 1y
IRFAPTG M Jtid 42 412 1 ) 38512 3/ BB DA B (7]
SFREYE RN, 2022, 20(15): 5143-5149. [Xia G, Han Y.
Mao bamboo LN promotes glycogen synthesis in exhaustive
exercise mice by regulating the IRF4PTG glycogen
pathway[J]. Molecular Plant Breeding, 2022, 20(15): 5143-
5149.]1 DOT: 10.13271/j.mph.020.005143.

= PRVAN (R i ERCIR 67/ DD BE iR c R €Y IR K VIDN
LR T 7 AL (0], 2 FRE S & R, 2023, 21(6):
2045-2050. [Yuan SL. Intervention effect and mechanism of
bamboo leaf flavonoids on exercise—induced skeletal muscle
injury in rats[J]. Molecular Plant Breeding, 2023, 21(6):
2045-2050.] DOT: 10.13271/j.mph.021.002045.

JE BRI, L RR R R X
Y IR SR e JULA8E 0 F) 47 4 LA (0], 2 i Bk
WF5T, 2021, 25(1): 24-30. [Zhou HT, Cao JM, Hu G, et
al. Protective effect of oligomerized proanthocyanidins
on skeletal muscle injury in overtraining rats[J]. Life
Science Research, 2021, 25(1): 24-30.] DOI: 10.16605/
j.cnki.1007-7847.2020.01.0112.

WO . 3 R DU T A R A g 3 B U R L
AV AL [7]. SEE L2 5 0 AR | 2018, 37(1):
53-58. [Chen C. Effective relief of forsythia suspensa extract
in the skeletal muscle oxidative injury by acute exhaustive
exercise[J]. Genomics and Applied Biology, 2018, 37(1): 53—
58.1 DOI: 10.13417/j.gab.037.000053.

RIGEZR . B AR SR S R B 12 Sl R B LA AL e,
D B A I B HALRIBESE (0], SEEHFSE | 2020, 37(3):
78-82. [Zhu XD. Protective effect of pueraria flavonoids on

oxidative stress injury of skeletal muscle in high—intensity

https://slyyx.whuznhmedj.com/

17

18

19

20

21

22

exercise rats and its mechanism[J]. Journal of Researches
on Dietetic Science and Culture, 2020, 37(3): 78-82.] DOI:
10.3969/}.issn.1009-4717.2020.03.015.

DEZ M. W% TH, & MR EERNE Lz
S5 B ILZOR R [ WA O R RS ()] iU S
BE B R (B 2 M), 2018, 27(6): 477-480. [Ma YZ,
Shu T, Pan ZJ, et al. Quercetin elevates the expression of
mitochondrial autophagy related proteins in rat skeletal
muscle after eccentric exercise[J]. Journal of Logistics
University of PAP (Medical Sciences), 2018, 27(6): 477-
480.] DOIL: 10.16548/1.2095-3720.2018.06.004.

UG BT B AN 9812 B R A LA
TR R IIRERRE (1], 73 TR E I, 2024, 22(4):
1281-1289. [Guo T, Jia XH. Effects of fisetin on apoptosis
and mitochondrial function of skeletal muscle cells in
exhausted exercise rats[J]. Molecular Plant Breeding, 2024,
22 (4): 1281-1289.] DOI: 10.13271/j.mpb.022.001281.

Hou Y, Tang Y, Wang X, et al. Rhodiola Crenulata
ameliorates exhaustive exercise—induced fatigue in mice by
suppressing mitophagy in skeletal muscle[J]. Exp Ther Med,
2020, 20(4): 3161-3173. DOT: 10.3892/etm.2020.9072.
Yeh TS, Lei TH, Barnes MJ, et al. Astragalosides
supplementation enhances intrinsic muscle repair capacity
following eccentric exercise—induced injury[J]. Nutrients,
2022,14(20): 4339. DOI: 10.3390/nu14204339.

EESR B . B ) 512 s EOR R R L
P05 Do A0 B T )], 2 B AR R (FAR
BL2#), 2023, 38(1): 80-86. [Wang GJ, Zhao Y. Effects of
astragaloside TV on damage and cell apoptosis of skeletal
muscle induced by exhaustive exercise in rats[J]. Journal
of Yunnan Agricultural University (Natural Science),
2023, 38(1): 80-86.] https://kns.cnki.net/kems2/article/
abstract?v=WVDzDAe5jxhjtMRygY5JQ-sjgen——
E3dst8ENDfPk6sj_ehaDPJmVaDnordapmouyowFWWCY Ax
zVZi7Q_pD2jBbn3skSeo6m8Ty4G506DBmCaVI0708(31]i62
Rm563KWdQMqLosmeDac22we6QDSA==&uniplatform=N
ZKPT&language=CHS.

W . 2y AR AR TR P AL Stz shid Fe b
B UIEAE S S BRI E R [J]. o> TR R
2022, 20(6): 2024-2029. [Fan L. Effects of polydatin from
polygonum cuspidatum on skeletal muscle inflammation

and oxidative stress during acute exercise[J]. Molecular

Plant Breeding, 2022, 20(6): 2024-2029.] DOI: 10.13271/


https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg14ZGtmMjAyMzE0MDAzGgh0dXprZmgxMg%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg14ZGtmMjAyMzE0MDAzGgh0dXprZmgxMg%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg14ZGtmMjAyMzE0MDAzGgh0dXprZmgxMg%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg14ZGtmMjAyMzE0MDAzGgh0dXprZmgxMg%3D%3D
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxYuUsWEI0bNBlA0-MVIL5bFQ0Yh9iX-a6v8mTZCi79_B2hCcxsHy8UTgQOMdacbi1Wnq3aG4FYx35I-uec2zoTeOclsHBpi9V2nhvA3orvCXPjBPwraP-Rh9QyncY4rLAI=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxYuUsWEI0bNBlA0-MVIL5bFQ0Yh9iX-a6v8mTZCi79_B2hCcxsHy8UTgQOMdacbi1Wnq3aG4FYx35I-uec2zoTeOclsHBpi9V2nhvA3orvCXPjBPwraP-Rh9QyncY4rLAI=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbkP013hN8TYNnLWYijryz7B6guPoZHNuydjaH9wQk374rIdpo_9P3qcltU2YeVlnwOFf4_pdWJYoaxm5WhNIBPtVHYnHtkU_l2Nt90GWuKD29gZ4nF-SY3vPA7EEo_Wb7xKV5fVTcwZQ==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxZBxdfhyVWLV9Ryjn5r-2I3dqb2i35U2osjbGABPd-xiPu2Rt5XlsIwOQz9iWGQBJ6JgYaKr83l52TZ5UBlbPfcJHeiAkMIGGkyPBpSQmxBOrotIQs9kHFRR4cPjphX_1T5twcJ-ccc2A==&uniplatform=NZKPT&language=CHS
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zbWt4eWoyMDIxMDEwMDQaCHJ5ejJyejNw
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zbWt4eWoyMDIxMDEwMDQaCHJ5ejJyejNw
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhNqeXp4eXl5c3d4MjAxODAxMDA4Ggh5a245ZHFhNQ%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhF5emR4cHJ4YjIwMjAwMzAxNRoIMThwaW5pamY%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhB3anl4eXhiMjAxODA2MDA0Ggh1ODN6eGljOA%3D%3D
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxYQas4CH2daUbKScEQp9S4vXyhc4178Q7BMO6WTaNtpU0pBESbuaEvgOskBvHdxAumYvD9Le9y5NhOgdgbskrXucr51D7tx1DSUHuZEntixxQcD9GnNvDaw5VZhwdiIeHUTjFPSnNqxEA==&uniplatform=NZKPT&language=CHS
https://pubmed.ncbi.nlm.nih.gov/32855685/
https://pubmed.ncbi.nlm.nih.gov/36297022/
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbjtMRygY5JQ-sjgen--E3dst8ENDfPk6sj_ehaDPJmVaDnordapmouyowFWWCYAxzVZt7Q_pD2jBbn3skSeo6m8Ty4G5o6DBmCaVf0708f3lJt62Rm563KWdQMqLosmcDac22we6QDSA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbjtMRygY5JQ-sjgen--E3dst8ENDfPk6sj_ehaDPJmVaDnordapmouyowFWWCYAxzVZt7Q_pD2jBbn3skSeo6m8Ty4G5o6DBmCaVf0708f3lJt62Rm563KWdQMqLosmcDac22we6QDSA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbjtMRygY5JQ-sjgen--E3dst8ENDfPk6sj_ehaDPJmVaDnordapmouyowFWWCYAxzVZt7Q_pD2jBbn3skSeo6m8Ty4G5o6DBmCaVf0708f3lJt62Rm563KWdQMqLosmcDac22we6QDSA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbjtMRygY5JQ-sjgen--E3dst8ENDfPk6sj_ehaDPJmVaDnordapmouyowFWWCYAxzVZt7Q_pD2jBbn3skSeo6m8Ty4G5o6DBmCaVf0708f3lJt62Rm563KWdQMqLosmcDac22we6QDSA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbjtMRygY5JQ-sjgen--E3dst8ENDfPk6sj_ehaDPJmVaDnordapmouyowFWWCYAxzVZt7Q_pD2jBbn3skSeo6m8Ty4G5o6DBmCaVf0708f3lJt62Rm563KWdQMqLosmcDac22we6QDSA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbjtMRygY5JQ-sjgen--E3dst8ENDfPk6sj_ehaDPJmVaDnordapmouyowFWWCYAxzVZt7Q_pD2jBbn3skSeo6m8Ty4G5o6DBmCaVf0708f3lJt62Rm563KWdQMqLosmcDac22we6QDSA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxY_kk_8A-TyM_lRbE-SVUuHVnpMBNxQ2SEj9PO0T0PuQZ1__K2RccEDpfW8BVXCeYZAgiwvRMDiBYx6dSYYgrCpGArzkh06QA9yekAVX6sxxj5rP8CFy0vQJp2YzC-2i_xKzS2MqSuIfA==&uniplatform=NZKPT&language=CHS

23

24

25

26

27

28

29

311 HIBEHFLE 2024 £4 B¥ 3755 48 J.Math.Med. Apr. 2024, Vol. 37, No.4

j.mpb.020.002024.

T B RZE Z WY )8 8 3/ BT 55
PR 0], 568 41 2 5 07 F A 9 2, 2020, 39(9): 4339
4344. [Wan L. Anti-fatigue effect of polysaccharide extract
from ganoderma atrum on exhausted mice[J]. Genomics and
Applied Biology, 2020, 39(9): 4339-4344.] DOI: 10.13417/
j.gab.039.004339.

R Bk 2 s s e A U s i AR (D).
& , 2020, 39(8): 68-71. [Cai K. The recovery effect
of lentinan on exercise—induced skeletal muscle injury[J].
Edible Fungi of China, 2020, 39(8): 68-71.] DOI: 10.13629/
j.enki.53-1054.2020.08.017.

E5REGE, XIHRK . IR 2 0 X Bk
LA 3 (EIMD) 89 T PR BB )], =27 B4
2020, 37(2): 1-9. [Wang Y, Hou GX, Liu YQ. Intervention
effect and mechanism of polysaccharides of sarcandra glabra
on exercise—induced muscle damage|[J]. Journal of Sanming
University, 2020, 37(2): 1-9.] DOI: 10.14098/j.cn35-1288/
2.2020.02.001.

Liu R, Li Z, Yu XC, et al. The effects of peanut oligopeptides
on exercise—induced fatigue in mice and its underlying
mechanism[]]. Nutrients, 2023,15(7):1743. DOI: 10.3390/
nul15071743.

WA, A, BRI R | PINK1/
Parkin {5 538 H ™ SR LORLIAR B IREDRER ) 312 3 5 1
H AR O R S5 (0], P E R AR SRR 2022, 34(6):
1158-1165. [Guo CD, Yang JX, Li PC. Reduction effect of
sulforaphane on skeletal muscle injury and fatigue induced
by exhaustive exercise through inhibiting mitochondrial
autophagy mediated by PINK1/Parkin signal pathway[J].
Chinese Journal of Food Hygiene, 2022, 34(6): 1158-1165.]
DOI: 10.13590/j.¢jth.2022.06.006.

ST le, WER, EHL, SRS RXREE S EOR
o UL A A I S0 3 B 2 L TSI (D). 3R
2, 2021, 43(3): 274-278. [Niu YL, Cao JM, Wang Z, et al.
Effects of astaxanthin on oxidative stress injury and apoptosis
of skeletal muscle induced by high—intensity exercise in
rats[J]. Acta Nutrimenta Sinica, 2021, 43(3): 274-278.] DOI:
10.3969/j.issn.0512-7955.2021.03.012.

TR . B ALNE XS 3512 S A B #L5 r R AR
H . L 2250 A2 |, 2020, 39(9): 4289-4294.
[Ding Y. Protective effect of verbascoside on skeletal muscle

injury induced by exhaustive exercise[J]. Genomics and

30

31

32

33

34

35

36

37

Applied Biology, 2020, 39(9): 4289-4294.] DOI: 10.13417/
j.2ab.039.004289.

SRELIE . R IRTETT T RN 18 Sl P s U405 R A
NN LR AT RER SR ()] 73 THERIE b
2023, 21(24): 8227-8233. [Zhang HB. Effects of sinapic
acid on oxidative stress and mitochondrial function in
skeletal muscles of rats with exercise injury[J]. Molecular
Plant Breeding, 2023, 21 (24): 8227-8233.] DOI: 10.13271/
j.mph.021.008227.

XUZRI . SRS P4 S ARUAE 1o 9455 PISK/AKT ees
KREGE S PEE# T (1], 73 TR EFl, 2024, 22(5):
1654-1662. [Liu DB. Piperine in pepper, improves exercise—
induced skeletal muscle damage in rats by regulating the
PI3K/AKT pathway[J]. Molecular Plant Breeding, 2024,
22(5): 1654-1662.]1 DOT: 10.13271/j.mph.022.001654.
XNZEAR , BRI, SR 408, 45 . T Nef2 {55 B R
Wk 0 % BEL 2 A B A B A 7 TR A0 £ 5 ) % G
PERIBLED [, 6 AR IS 44k, 2023, 39(5): 1126-1133.
[Liu JJ, Chen S, Yuan HX, et al. Effects of Yinchenhao
decoction on renal oxidative stress injury in rats with
obstructive jaundice and its mechanism of action based on
the nuclear factor erythroid 2-related factor 2 signaling
pathway[J]. Journal of Clinical Hepatology, 2023, 39(5):
1126-1133.] DOI: 10.3969/j.issn.1001-5256.2023.05.019.
Tsao JP, Bernard JR, Tu TH, et al. Garlic supplementation
attenuates cycling exercise—induced oxidative inflammation
but fails to improve time trial performance in healthy
adults[J]. J Int Soc Sports Nutr, 2023, 20(1): 2206809. DOI:
10.1080/15502783.2023.2206809.

Chazaud B. Inflammation and skeletal muscle regeneration:
leave it to the macrophages![J]. Trends Immunol, 2020,
41(6): 481-492. DOI: 10.1016/}.it.2020.04.006.

Dong Y, Zhang X, Miao R, et al. Branched—chain amino
acids promotes the repair of exercise—induced muscle
damage via enhancing macrophage polarization[J].
Front Physiol, 2022, 13: 1037090. DOI: 10.3389/
fphys.2022.1037090.

Bernard C, Zavoriti A, Pucelle Q, et al. Role of macrophages
during skeletal muscle regeneration and hypertrophy—
Implications for immunomodulatory strategies[J]. Physiol
Rep, 2022, 10(19): e15480. DOI: 10.14814/phy2.15480.
Romagnoli C, Zonefrati R, Lucattelli E, et al. In vitro effects

of PTH (1-84) on human skeletal muscle—derived satellite

https://slyyx.whuznhmedj.com/


https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxY_kk_8A-TyM_lRbE-SVUuHVnpMBNxQ2SEj9PO0T0PuQZ1__K2RccEDpfW8BVXCeYZAgiwvRMDiBYx6dSYYgrCpGArzkh06QA9yekAVX6sxxj5rP8CFy0vQJp2YzC-2i_xKzS2MqSuIfA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxYefGymg0WAMVsmkRXmGrsOLNQFg41F3ezZV-ykQGZa-V9xPZaoefA0Pf2Q5uY3oTpKXyP0-_i6DlM53xTELyMmR1GsqH4Kf4p7zuML3tARZswq6q7Sp4qOjZNOY6oHY5WHXYbtY8BUAA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxYefGymg0WAMVsmkRXmGrsOLNQFg41F3ezZV-ykQGZa-V9xPZaoefA0Pf2Q5uY3oTpKXyP0-_i6DlM53xTELyMmR1GsqH4Kf4p7zuML3tARZswq6q7Sp4qOjZNOY6oHY5WHXYbtY8BUAA==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxb5rEdo3IsIIrLlGK-iCLKPLcemfG4WFNE_1XGX7ajSD2AtQtJOAdQr16j2St2daDEc41OWx2imFeC8n1RMPtDiWujyfTz2KqUhNlxTmWqJlBrnSqVky18ht1Ac_rCgIx0-JCMjA0fjdQ==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxb5rEdo3IsIIrLlGK-iCLKPLcemfG4WFNE_1XGX7ajSD2AtQtJOAdQr16j2St2daDEc41OWx2imFeC8n1RMPtDiWujyfTz2KqUhNlxTmWqJlBrnSqVky18ht1Ac_rCgIx0-JCMjA0fjdQ==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxYRdYoWdeDAipCvmFRhNvw1NsapDGrH9ZIIiKlfomun5CI2VIG5JedMp9jZtEllroIaQt8sxsOjREhA_3YrOPdxYdeGlBMr1YfT-8sKJ276TPMfFisjbvt4-7IwUAuDl-4p7O9ghNMJPw==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxYRdYoWdeDAipCvmFRhNvw1NsapDGrH9ZIIiKlfomun5CI2VIG5JedMp9jZtEllroIaQt8sxsOjREhA_3YrOPdxYdeGlBMr1YfT-8sKJ276TPMfFisjbvt4-7IwUAuDl-4p7O9ghNMJPw==&uniplatform=NZKPT&language=CHS
https://pubmed.ncbi.nlm.nih.gov/37049582/
https://pubmed.ncbi.nlm.nih.gov/37049582/
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxZYGBewqFPmCtLakw2WL2aWlDtH3EaWgS4gRcd-ExAW7x0gxJbBaj-4gmlculT3vokgaZmGuHHPstSVit4ng45QVDaOBFFJpDVLfddD8ZggHP2vDPn2ETzFfGIQda1Rmvj7COuZ1GdDzw==&uniplatform=NZKPT&language=CHS
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhB5aW5neXhiMjAyMTAzMDEyGggxNGZ6NjZuYQ%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhNqeXp4eXl5c3d4MjAyMDA5MDUyGgg1bjVkYzQ1Ng%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhNqeXp4eXl5c3d4MjAyMDA5MDUyGgg1bjVkYzQ1Ng%3D%3D
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxZZT6Rh2xRyfEsp2hg70s27oG7e6VzGGucwu--iLatdpeJNatZ8UAgTnHHRN18NywrbNS85oteWKBPQx4TJvlFyHgwg0yZFbA2IQHaY2bCVcHAUGU-2Pa4zvS5vhsHLAmT8Lyb-wKmRBg==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxZZT6Rh2xRyfEsp2hg70s27oG7e6VzGGucwu--iLatdpeJNatZ8UAgTnHHRN18NywrbNS85oteWKBPQx4TJvlFyHgwg0yZFbA2IQHaY2bCVcHAUGU-2Pa4zvS5vhsHLAmT8Lyb-wKmRBg==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxb4RC9h0w01_-88EufX62RXucC2_TvKrhlTST-GcKqPE3rNDsQYIo46ExQ-J_FkbdIHOIC0sWa-uPPHcyiIizN0-XUZq-Utd4Lt6S15EEQJmTdMTH4TXr9RO3GeY0aPjeU=&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxbx0PNqqCPQ5O_Py4F5V9bHxUYrBTLH8Y24ZWLmeIYVNpcDSZzwuorxKramalsBfaOrMgpQXrQZQJmTUaZBHk6pkxL7woWJEWjvi819Jbdnrw1fB9M2BEV0xwaeqd-coV1A07RF1DrkxQ==&uniplatform=NZKPT&language=CHS
https://pubmed.ncbi.nlm.nih.gov/37170623/
https://pubmed.ncbi.nlm.nih.gov/32362490/
https://pubmed.ncbi.nlm.nih.gov/36561213/
https://pubmed.ncbi.nlm.nih.gov/36561213/
https://pubmed.ncbi.nlm.nih.gov/36200266/

BIBEHAFRE 2024 F£4 A% 3755 4 J.Math.Med. Apr. 2024, Vol. 37, No.4 312

38

39

40

41

42

43

44

cells[]]. Biomedicines, 2023,11(4):1017. DOI: 10.3390/
biomedicines11041017.

WEA, K, AWH | % . Omega-3 ZABHARNIFR
X3 B VA 0316 2 0 (2 A ) B AH DML 5
HE R (1], & A Bl 2023, 44(21): 359-367. [Yang SM,
He Q, Shi L], et al. Advances in understanding the role of
Omega-3 polyunsaturated fatty acids in promoting recovery
from exercise—induced muscle injury and its underlying
mechanism[J]. Food Science, 2023, 44(21): 359-367.] DOL:
10.7506/spkx1002-6630-20221028-293.

Hung CH, Tsai MH, Wang PS, et al. Oxidative stress
involves phenotype modulation of morbid soreness symptoms
in fibromyalgia[]J]. RMD Open, 2023, 9(1): e002741. DOI:
10.1136/rmdopen—2022- 002741.

Rahman FA, Quadrilatero J. Mitochondrial network
remodeling: an important feature of myogenesis and skeletal
muscle regeneration[J]. Cell Mol Life Sei, 2021, 78(10):
4653-4675. DOI: 10.1007/s00018-021-03807-9.

PR, TR, RIAA , %6 . ST AMPK-FoxO3a F 1
BRI B AR el 2 BUBEARAR db/db /)R 53
SO BUIHLE (]t EISCR ARG | 2023, 29(18):
1-7. [Liang JQ, Zhang YY, Zhu XD, et al. Mechanism of
Gegen Qinliantang in improving ectopic lipid accumulation
in liver of db/db mice with type 2 diabetes mellitus by
regulating AMPK-Fox0O3a autophagy axis[J]. Chinese
Journal of Experimental Traditional Medical Formulae,
2023, 29(18): 1-7.] DOIL: 10.13422/j.cnki.syfjx.20231002.
Chatzinikita E, Maridaki M, Palikaras K, et al. The role of
mitophagy in skeletal muscle damage and regeneration[]].
Cells, 2023, 12(5): 716. DOI: 10.3390/cells12050716.
Sekine S. PINK1 import regulation at a crossroad of
mitochondrial fate: the molecular mechanisms of PINK1
import[J]. J Biochem, 2020, 167(3): 217-224. DOI: 10.1093/
jb/mvz069.

skAR S, XU PEdE , WA, 4F . WD PINK1/Parkin

45

46

47

48

49

50

I F R LRI A MR YT CKD O WU 5 14 15 FH AL i fF
7% [J1. P S2 5 sh 244, 2023, 31(5): 567-575. [Zhang
GD, Liu GX, Guo M, et al. Mechanism of Shenshuai recipe
in PINK1/Parkin-mediated mitochondrial autophagy for
treatment of CKD myocardial injury[J]. Acta Laboratorium
Animalis Scientia Sinica, 2023, 31(5): 567-575.] DOI:
10.3969/j.issn.1005-4847.2023.05.002.

Yang I, Dong Z, Li S, et al. ESM1 promotes angiogenesis in
colorectal cancer by activating PI3K/Akt/mTOR pathway,
thus accelerating tumor progression[J]. Aging (Albany NY),
2023, 15(8): 2920-2936. DOT: 10.18632/aging.204559.
Huang YK, Chang KC, Li CY, et al. AKRIBI represses
glioma cell proliferation through p38 MAPK-mediated Bel-
2/BAX/caspase-3 apoptotic signaling pathways[J]. Curr
Issues Mol Biol, 2023, 45(4): 3391-3405. DOI: 10.3390/
cimb45040222.

Fernandez-Léazaro D, Mielgo—Ayuso J, Seco Calvo J,
et al. Modulation of exercise—induced muscle damage,
inflammation, and oxidative markers by curcumin
supplementation in a physically active population: a
systematic review[J]. Nutrients, 2020,12(2): 501. DOI:
10.3390/nu12020501.

Nosrati—-Oskouie M, Aghili-Moghaddam NS, Tavakoli—
Rouzbehani OM, et al. Curcumin: a dietary phytochemical
for boosting exercise performance and recovery[J]. Food Sci
Nutr, 2022, 10(11): 3531-3543. DOI: 10.1002/fsn3.2983.
Martinez-Reyes I, Chandel NS. Mitochondrial TCA cycle
metabolites control physiology and disease[J]. Nat Commun,
2020, 11(1): 102. DOT: 10.1038/541467-019-13668-3.

Liu R, Hao YT, Zhu N, et al. The gastroprotective effect of
small molecule oligopeptides isolated from walnut (Juglans regia
L.) against ethanol-induced gastric mucosal injury in rats[J].

Nutrients, 2020, 12(4): 1138. DOIL: 10.3390/mu12041138.

Wk H 1. 2023 4E 12 A 28 H &EIHE]. 2024 4£ 02 A 02 H
ARG TR #O

SGURASC: skafd, X%, 23y, 4. 2 Ao T s st a s U0 O M FALH AT ot R . B s 2427 2%,
2024, 37(4): 303-312. DOI: 10.12173/}.issn.1004-4337.202312176.

Zhang BF, Liu JJ, An WB, et al. Research progress on the mechanism of effective components of traditional Chinese medicine in
the intervention of exercise—induced skeletal muscle damage[J]. Journal of Mathematical Medicine, 2024, 37(4): 303-312. DOI:
10.12173/}.issn.1004-4337.202312176.

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/37189637/
https://pubmed.ncbi.nlm.nih.gov/37189637/
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg1zcGt4MjAyMzIxMDQwGgg0djl1M2hpeg%3D%3D
https://pubmed.ncbi.nlm.nih.gov/36918228/
https://pubmed.ncbi.nlm.nih.gov/33751143/
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxb79xqtbv6fJoHrR8dcuTXJc-59Loc4dDvgXYmgRKCWJ9UDVXuu14BbYn5bD8o-fjLfgQG0222qxdkI6qOAKgqBw7PG8mu0PlaJ86yBpZWUaL4M_lst_Lqz6T7Ol4dqu0k2Z7r4V7K-jw==&uniplatform=NZKPT&language=CHS
https://pubmed.ncbi.nlm.nih.gov/36899852/
https://pubmed.ncbi.nlm.nih.gov/31504668/
https://pubmed.ncbi.nlm.nih.gov/31504668/
https://kns.cnki.net/kcms2/article/abstract?v=WVDzDAe5jxZO46LfYL_nawMAqE0cGjri0gGN7xSpba92eSl9kPHhGYOwl4JK1VbOZvD0O_AMvCsCCJGzVfG0ddjNiahpskixf9l70zdeEUCybit1h2fSSdS025fLCKpaQfgGcLv29eh8eF61i84poA==&uniplatform=NZKPT&language=CHS
https://pubmed.ncbi.nlm.nih.gov/37100467/
https://pubmed.ncbi.nlm.nih.gov/37185746/
https://pubmed.ncbi.nlm.nih.gov/37185746/
https://pubmed.ncbi.nlm.nih.gov/32075287/
https://pubmed.ncbi.nlm.nih.gov/36348809/
https://pubmed.ncbi.nlm.nih.gov/31900386/
https://pubmed.ncbi.nlm.nih.gov/32325708/

