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HE: B Z388-RFRD A, B PARIT AR FERZLINA ., 555 AR BRBKEMAFFE IHEA
AR, SRMEFHRE S LB A ATP A&, AR, AR FRFEEFRH 6 A F @F 8P ki ey i oy
VER ., R ALzt (250, 500, 1000 F= 2 000 ug-mL-) T R ER Sl s eiia s, Rt SLBAM, B
LB A F, R B A 4mAE A ; P42k ITAL 1 000 pg-mL~" 3T B4R 3tk 5D & ATP #6244 %; 43374 500, 1 000
F2 2 000 pg-mL" 7T 8 B3 354 ALY EACE: 1(SODI)E BARRT £k 55 P42kt 1000, 2000 ug-mL~! 3T 91 3% 545
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Study on Anti-peripheral Fatigue Effect of Zhonghua Dieda Pills by Regulating Calcium Channel and
ATP Metabolism

ZHANG Mingzhe'?, DAI Mingzhu?>, LIANG Yunfei’, HAO Erwei'®, HOU Xiaotao'®, DENG Jiagang'®,
YE Zuguang®, LYU Linyan®, LIU Yang®*, DU Zhengcai'® (1.Guangxi University of Traditional Chinese Medicine,
a.Guangxi Scientific Experimental Center of Traditional Chinese Medicine, b.Guangxi Key Laboratory of Efficacy Study on
Chinese Materia Medica, Nanning 530200, China; 2.Hunter Biotechnology Group Co., Ltd., Hangzhou 310051, China;
3.Guangxi Wuzhou Pharmaceutical Group Co., Ltd., Wuzhou 543000, China; 4.Institute of Chinese Materia Medica, China
Academy of Chinese Medical Sciences, Beijing 100000, China)

ABSTRACT: OBJECTIVE To establish the zebrafish hypoxia-fatigue model, and to study the anti-peripheral fatigue effect of
Zhonghua Dieda pills and its mechanism. METHODS The hypoxia-fatigue model of zebrafish was established by sodium
sulfite. The anti-fatigue effects of Zhonghua Dieda pills were observed from six aspects: exercise, content of lactic acid, ATP
production, degree of pain, free radical scavenging and calcium ion metabolism. RESULTS Zhonghua Dieda pills(250, 500,
1 000 and 2 000 ug-mL™") could significantly improve the exercise ability of fatigued zebrafish, promote lactic acid metabolism,
and reduce the content of lactic acid. Zhonghua Dieda pills 1 000 pg-mL™" could significantly promote ATP energy synthesis of
fatigued zebrafish, while having an analgesic effect. Zhonghua Dieda pills 500, 1 000 and 2 000 pg-mL~" could significantly
increase the relative expression of SODI gene. Zhonghua Dieda pills 1 000, 2 000 ug-mL~! could significantly increase the
relative expression of CACNAIDA gene. CONCLUSION Zhonghua Dieda pills has obvious anti-peripheral fatigue and
analgesic effect, the mechanism maybe related to promoting lactate metabolism, promoting ATP production, increasing the
relative expression of SODI gene and increasing the relative expression of CACNAIDA gene.

KEYWORDS: zebrafish; Zhonghua Dieda pills; anti-fatigue; lactic acid; ATP; SOD1; CACNA1DA
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FAR R T ALELAT TG AR5 . T Mk Z DAL,
I R F BRFT 5345 =2 958 00 45 s $e5 feb . )
i KGR SR R I o8 R ek
FIAEBABIE ST . HrEbEDelo, (HF5E N
%, HARX HALH AT IRARR T . A SEg0 R FHBE
LR R G, BT AT HLPUE 55 1F A OH:
BLH, S AR T L3 0T A9 I PR 38 o7 TE B —
KI5 AL 78 A

BE & — A A AR B BB AR A, AR 34
MG R B BT, ST i Rk R,
VLRS- A - 2 i e o Bl 3R TR e
175500, B0 78 25 ) A I S0 L e A
BT e FEE RN i O R Bz U100 AR 5%
FIHBE SRR X A8 R AT LAY & R T
i, FHaraINiEshae ). AR S E . ATP AR,
BUR . A RS ERAES R 6 ANy mn rh A
BRAT I BT 55 VE AT
1 MR5E%
1.1 z4

HAERT IUR A ) AR N I 25 (R D R
BRANE], dtt5 . 180201; M. & 6 gx10 HL,
FI AR AE . AR IURE S PR, IR AR i
JEMAFE K (BE KT BB EKT A
200 mg HFGFER , HL 244 450~550 puS-em™'; pH
A 6.5~8.5; HWEFEEN 50~100 mg L' CaCOs)MC il A%
2mg mL- UKW, $RAE EEMAH, SR,
1.2

PR AB fh RBED MR A BT FR A R
F AT R, DL A SRR B 28 e 5 kA 7 ik
NR BT, 1€ 28 °CAF T HIFR f F /K & 5 5 fa it
6. SR P ATE S SCXK(#7)2022-0003; 3
Y R ATIE S . SYXK(#1)2012-0171; i3 [E
Fr AAALAC TAIIF(001458)891 ) Szibsbdif5, fdi ]
0.25 g L~ =% PR FH SERA R %o T A B 5 f 1A 7R
P2 SR A, A 9% 54 2 P 2 5% B 2 f R P 42 A
Fefr LRI
1.3 K5

JG /K WV i B2 4M (Sigma-Aldrich , #t 5 .
11428128) ; ATP i I il 7 (Promega , #lt 7 :
0000342036) ; & [ ¥ B A I 57 (Quick  Start™
Bradford 1xDye Reagent, #t5: 500-0205). iTaq
Universal SYBR Green Supermix(fit5: 1725121)
Y1k B Bio-rad; FLERIM & 450 & (p X A=Y T

PR FHZ5 % 2022 48 12 H 5 39 857 24 )

FEWFFRPT, L5 20190514), FastQuant RT Kit
(With gDNase)id il & [ RARAE LR L) A FRA
A, $2%5: KR106]; TRI reagent(Invitrogen, 555 :
1382739); 4%H 2L 4 ffi 1% 7 W (Solarbio, 5
20190513); SB[, A4 TAY TRE(LE)
e A BRAT; S5 JoK BRI apral, 1
I BR T R (R A RA A
1.4 1488

SZX7 M BB (H A Olympus /A H);
VertAl CCD AMHHL( L+ R SE R A R AR
AZ100 HL3h R AEE SO BB (H 4 Nikon
odl); V31 17 AL (Bl ViewPoint Life
Sciences /3 f)); Mithras LB940 22 J RE BfiAR X (12 [
Berthold Technologies); NanoDrop 2 000 £84h-A] Il
4363 E Thermo A H); CP214 FE%HL T
KF-(RK I Ohaus 24 H); 6 FLARAN 96 fLAR (L
i} Nest Biotech A F]); NIS-Elements D 3.10 =2k
B 34 (H 45 Nikon 23 #)); T 100 %38 PCR
P 344 . CFX Connect %)t & PCR % . HSP9601
RO 96 FLARGEI) . MSB1001 Y2i R
B 2k H %2 [H Bio-rad /A H]; PIC017/21 =y Hiie i
O HL(SEE Thermo 23 ),
1.5 ik
151 PAREAT IV &Y FEPLIEEAZ RS 5
4 d(4 day post fertilization, 4 dpf)iF# H#f4:% AB
i RBES AT 6 LA, REAL(RESE IR A ) AL 3 30
RS, K4 T AT AL 125, 250,
500, 1000, 2000 pg-mL-", [A]AF5EE 1F 5 %t A ZH
G R PR BE D ), FEFLZG5MAS R S mL,
KL ST 28 CCHEFRAH T E 18 h 5, WEEHI
SR O BRI ST B, X AT L
VAT IR, JF8f E rh AR BT AL B 1 4
3] f‘iﬁ*ﬁmﬂmg(ma){imum toxic concentration,
MTC).
152 tARERSTALYUE 57 D PE P B 4 dpf
AB W RZRBEE T 6 fLtRh, RALA S mL KR 30
B, 4y BRI 44T i ARk d T AL 125,250,500, 1 000,
2000 pg-mL~", [F] A ik B OE H 0T A2 RIAR A ) i
M, BUEHET 28 CHFAETTINE 18h 5, &
IEH X R AL, HARSTIR A /KIES T 8 mg-mL!
TCoK WA R85 T e ST B ) g o7 AL Dz
SRR . AT AL I K AR R A A [F] b
H0.5h 5, AR AIMILEEE 10 BEE D M5

-3235.

Chin J Mod Appl Pharm, 2022 December, Vol.39 No.24



& 96 fLtkH, 200 uL BEAL, BFL 1R, FIHTT
R ARG A R BE S 1 h 1 BB SRS (S); @
FLER A ATP &g . ARERAT AUAIJC/K WA R
LR AL 1.5 h 5, IR I R & B S
WAEBE S At gy, FAE AR K R AR 109
il g A 2500, BU RS, R Mithras
LB940 Z IIREMHHRUINE 530 nm P T 45 52540
WG EE{E(OD fH), HHHILIR & & (C); MInH% R
ATP A Ui 45, e et e nan
B 96 fLbrh, HEfLEERE 100 uL, 28 CHFHE
10 min J&7, FIHEEAM-7] WA NGB TN & B R T
TRBE 35 ATP AR 22 G ME (4) s BFEFIK T«
rhAR BT ALFNTCK AR PR AN AL [FI A0 2] 1.5 h J5, 57
RIS BB Ey fa AR, SR FH 28 L) Trizol P RIS Mk
FEBES £ 5L RNA, i q-PCR &K H %) 3
R A AL W AL 1(SODI) . AT =B IR 5%
o3 WHE(ATPIA3B) IS 2538 18 (CACNAIDA)HY
BESEIKF, FELL B-actin MENFERFEHNS . 5l
YIFEFINT, B-actin: Fi 5°-TCGAGCAGGAGA
TGGGAACC-3"; Fiif 5°-CTCGTGGATACCGC
AAGATTC-3’, SODI: L} 5>-TCCACGTCCATG
CTTTTGGT-3"; Fif 5>-CAGGTCTCCGACGTGT
CTCA-3’, ATP143B: [lif 5°-AAAGGGGGCAAA
GGATCTCG-3’; Fiif 5-GTTGTAGGTGGTGGGG
TCAG-3’, CACNAIDA: LJi# 5°-GTCCTCATAGA
GTCGCCTGC-3’; Fiif 5°-GGTTCTCACGAGAG
CAAACAG-3’, THHEAXUT
BB BEEE (%)=
S(HER T ) — SR AL XS R 4T
S(IEH 0 B ZH ) — SR A0 2 )
FLFR & B (mmol-g-prot™')=
OD(ffik At 41) - OD(ZE FXTHRAL)

OD(hrHEXT i 4H) — OD(= [ Xt FiE 4H)

R df % B (mmol- L)+ 25 A B (gprot- L") ;
FLERACHHE A (%)=
CORRAIXF IR — (i 4l
CHERI N B ZH ) — C(IEH AT HE )
ATP A P2 VR (%)=
ABER A — ABERI SR A
A(EH ST R ) — AR N} R )

RNA HHX 55 =272,

x100% ;

x100% ;

x100% ;

AC(H=C(t) nmnm—C(t) pactin o
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1.5.3  PAEEATIBURIERTET B 4 dpf AB
Ryt g 6 fLtkh, HfLE 5 mL KR 30 2,
Iy KRS T R AEREFTIL 125, 250, 500, 1000,
2000 ug-mL~" P, [R5 B IE 6 HR 41 A A
X HRZH &V 20 5 T 28 CCHE SR AR hI A 24 h
RAMHLPkE 10 BB @ERLE 96 fLikH,
FLEEE 200 pL, BRIEHE XHRFLAN , HApR ALK
5T 0.009% K R 175 5 4 7 B b PR AR AR L)
AT J9 43 A R BE 5 f 25 T S50 0.5h N
(R G B B BN, DL B R B GE T2 43 B 25
AP A A TAUVBUR AR . BURAE AT AR
mr.

FEIRAEH (%)=
NS R — N (R A )
N (AL )

1.5.4 BdEsr#r KA GraphPad Prim 5.0 Ak {43k
G220, fFEIESA AT ERE X £
Fony ZH BRI T 253 F1 il Dunnett’s T K25, 2
AISEREA L ¢ K56, DL P<0.05 FnEREAS
EI-3'&
2 SR
2.1 TPARERATALI) MTC

TESSHRZE 1, THARIRIT AL 125, 250, 500, 1 000
F1 2 000 pg-mL~" VR EEBEE (4K WL B S5, AR
BHIEWBE DAL, &E P aRskiT LB o
) MTC A 2 000 pg-mL~",
2.2 XS Btz Bl AR

S IEH TR AL b, B IR 4 B D £ 2 B
PRSI B 46 E(P<0.001), f@7s BRI E .
AERRFT AL 125~2 000 pg-mL-" {4 F R, 555
Sfafizshife HW ek, ZPRNE . Bl 1.

x100% o

®1 FhRBTAMRGEZHEANER(X+s, n=10)
Tab. 1 Effects of Zhonghua Dieda pills on the exercise
ability of zebrafish(x s, n=10)

415 Rz RSB R B/ 2 B RE Ty s
pg-mL™! mm YEH /%

1E X IR A - 7 570+5422 -
FEIR AT 2 - 3 456+259 -
PR ERAT AL 125 49024354 35
250 57214+557Y 55

500 7 343+7399 94

1000 7 8765472 107

2000 6 015+236Y 62

TE: SR IR bR, DP<0.01, 2P<0.001,
Note: Compared with the model control group, "P<0.01, »P<0.001.
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IEF N B

BRI IRL |

AERATAL
125 pgmL-

HEBATH, 2
250 pg'mL! "§

HUERRITHL (g
500 pg'mL!

FRARRRAT L
1000 pg-mL™!

I (@ (¢
;Jo%ﬁngL—l‘Q

1 £2EREANEERY EEHNTAHNLE
BAFTREHIE S, SR PGB SIPE, AR RELE D)
Bk

Fig. 1 Trajectories of zebrafish after treatment in each

experimental group

The black line represented the slow motion track, the green line
represented the medium speed motion track, and the red line represented
the fast motion track.

2.3 XS5 BEh f FLERAC IR U1

Hh A T LA AR R X I 2 1 LIRR A e
ik, HESBASI#5E L (P<0.05 5 P<0.01 5{
P<0.001), $&7R AT U0 ZLIR Qi B W Y
RV . 250 2,

®2 FERBATAMALBRRARAER(ILs, n=3)
Tab. 2 Promoting effect of Zhonghua Dieda pills on lactate
metabolism( X s, n=3)

i/ ‘ SLRIHE

215 pgemL FLER & /mmol - g-prot! A%
I AR - 0.362+0.007% -
PR A 20 - 0.695+0.030 -
FRASERAT AL 125 0.590+0.019? 32

250 0.516+0.019% 54
500 0.537+0.010% 48
1000 0.577+0.0202 36
2000 0.613+0.0121 25

T SRR RA 3, DP<0.05, 2P<0.01, »P<0.001,
Note: Compared with the model control group, "P<0.05, 2P<0.01,
)P<0.001.

2.4 FHESFHET{ ATP A= A BE1E

HAB ST AL 1000 pg mL" A4 750l B 2 1
ATP fE2 BB, H2ES BAG R L (P<0.01),
PR AR AT AL TR OT BE T fa ATP BB &
o ZEHRIE 3,
2.5 XPPESTBE Ty H RS BR A

P T AL BREE RS BRI S £ SOD1 FE Ky
DS RNA, FERME ORI E RNA B
i K A (Aae0/Aaso FUAE), ZERFRIH Areo/Aaso HUIE
WTE 1.8~2.1, RUHRHUS SRS SODI HEH K
IS RNA B ey, W T/E4E q-PCR {5, 45
R 4,
R BN FH 224 2022 4F 12 A5 39 55 24 1

®3 FHRBATAMET D BE ATP A KR 2 1FF
(xxs, n=10)

Tab. 3 Promoting effect of Zhonghua Dieda pills on ATP
production in tired zebrafish( x £ s, n=10)

1 e/ ATP L0t/ ATP ARl

pg-mL! X*ts TEH/%
TE X IR AL - 198 200+5 792 -
AL B2 - 175 840+4 324 -
rhAREAT L 125 177 681+4 139 1
250 181 3524 690 3
500 190 9884 755 9
1000 198 4685 6431 13
2000 184 186+5 048 5

T SEEIXT R4 g, VP<0.01,
Note: Compared with the model control group, VP<0.01.

F 4 SODI X F I % RNA IR E B4 (n=3)
Tab. 4 Total RNA concentration and purity in SODI gene
detection(n=3)

R BRNA W/

2151 i pg-pL! Ase0/A2s0
TEH N IR ¥ 0.819 8/0.801 2/0.7752  1.99/2.01/2.01
TN A 20 = 0.904 0/0.869 9/0.9652  1.92/1.90/1.88

rRAR BT L 500
1000 0.723 7/0.712 9/0.718 7 2.00/1.99/2.00

0.828 2/0.796 2/0.800 0 2.00/2.00/2.00

2 000 0.912 1/0.859 0/0.836 2  2.03/2.03/1.99

HAB T IURT 35 SOD T LA 3k & 4
RILFE S,

F5 FRBITAXN SODI EEHKLNZH(x+s, n=3)
Tab. 5 Effect of Zhonghua Dieda pills on the expression of
SODI gene(x + s, n=3)

21 5 e E /ug-mL! SODI FEPFIAH XS Rk
TE % %] IR 2H - 1.279+0.026"
B Xt B2 - 1.000+0.012
FPARRRET 500 1.576£0.057"
1000 1.5590.030"
2000 2.018+0.019"

I SEEIXT IR g, VP<0.001,
Note: Compared with the model control group, VP<0.001.

2.6 X% 5 BE T £ 6 B AR R

BRI RS, PRI S ATPIA3B.
CACNAIDA FEHFIE RNA, FIM MR
T E RNA AR EE K 4l (Aaso/Aaso HLIH), 45
W Aaso/Aaso FLIEISTE 1.8~2.1, FIHHEEUS 35
h{fi ATPIA3B . CACNAIDA KGN RNA Jf 2
4, TR -PCR S, 459 0L% 6.

FR A 3 PR AR ek A 2R, AT AL
TEARSZI MR E ST, X ATP1A3B FLAIX ik
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MR PRI IR $E R CACNAIDA F:
DIAHXT R AR, SR 7.

R 6 ATPIA3B 1 CACNAIDA # [ # | % RNA #9K & R
#h Z (n=3)

Tab. 6 Total RNA concentration and purity in ATP143B
and CACNA1DA gene detection(n=3)

e ey 7
ikl (MEQ A RNA ffﬁ/ Azeo/Azso
pg mL pg L
EH X B2 - 1.183 1/1.121 9/1.166 4 2.04/2.04/2.02

RN B 4 - 1.026 9/1.033 4/1.032 2
FRARERIT AL 500 0.936 8/0.949 9/0.940 5
1000 0.933 3/0.956 3/0.945 6
2000 0.853 4/0.842 5/0.852 7

2.03/2.04/2.03
2.02/2.05/2.04
1.98/1.98/1.99
2.01/1.99/2.02

RT FEHEATANEGE T RENTZH(T+s, n=3)
Tab. 7  Effect of Zhonghua Dieda pills on calcium
metabolism(x + s, n=3)

W/ ATPIA3B 3L CACNAIDA LA

ikl

pg-mL! Xif ik X} ik
TEH X IR - 1.458+0.0642 1.219£0.0032
IR X I 2H - 1.000£0.052 1.000+0.015
rRARRRAT AL 500 0.948+0.016 1.143+0.060

1000 1.094+0.021 1.207+0.019"

2000 0.944:0.025 1.376+0.040%

T SRR iR, DP<0.05, 2P<0.01, »P<0.001,
Note: Compared with the model control group, "P<0.05, ?P<0.01,
39P<0.001.

2.7 PARPAT IR AR
HARBRFT IR B B R BUR MR, 452 L 8.

T8 PHREITAERIER(x+s, n=10)
Tab. 8 Analgesic effect of Zhonghua Dieda pills(x+s,
n=10)

4151 uﬁﬁ; BEMEVEK  HORE%
EH X IR - 3 672£367Y -
PRI 26 - 4 6354267 -

FRAR R T 125 40744259 12
250 3 689+294 20

500 3 61542441 22

1000 2 8101462 39

2 000 357343971 23

e SR IR g, DP<0.05, 2P<0.001,
Note: Compared with the model control group, "P<0.05, ?P<0.001.
3 1ig

B — B} ] AN BEZE 7 S5 A 1) 12 2l 5ik i 7]
WRZ NPT, AP H R TT AT RER B 2 DA
[FIRERAL, AR ST CRBEshMss . MALINZE
1 ORVE ) A AR K 55 (Rl 22 08 422 sl s 5 B0
A EILER T TR TR AT T,
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A RBH) 02 54U A LTI (b A fig iy A= U510
AR, MU A &S SR s . Mk, JLAT A
WE IR TGS A A TR, FLIRHE B W] Ry H vk
FEFE, b a HTESE TR 4E, I ALsh
HHMPERE A S, SENLRRERE T TR,
PUAIZ BB T 2 ss T, rhARBRAT U A] g L
FRACH, BRARAILAAR LR & it DAk L PR e 4 g
R THUAZ ShER ), RIBHOESE ATP ARk, 24
fefe, (EdFani A LR b B, BmpLIA A &
W8, MIEBIBANE RS ER .

iz b eHFE R E AR R, [
PR R B TE R AR AR, i i A TR AR
P HERR, AT AL A 20 20 40 i S Ak st A AR 6
i, FEAVUARIESIGEE T N, I HLAAR R
9 55 18191 SOD JEAR P —Fhfiff i A B 25+ B PR 2
S HE AR B RE AT SR 48U BH 25 1 B i R BT 4R
1L, %t SODI KR 4ty , Xt GBI A4 4 fifa s
ALK . WEBR A LMY 97 A & 2 X H BN
YRR B g B s 2 i E R R R
5 a4 Fn&r ik S R % U] . ATPIA3B
CACNAIDA N5 & AR ICHY 2 A,
U PN A S R R, AL W
LY RGN PR ATk s SRS G AN N il 5
i [RIEF, ZRRiRRERER K A, 6 A DU R R T
Wz, rAERE AR, B, SRR
2 FEWUAE 55 B2 R 22—, i ARk
FTALTT W] W42 5 SODI. CACNAIDA H:RAXT £
ikt AN E B ERERR, AR
W, AR R LA AR NI, KA R AE R PILAA

i) IIRE
4 g

Hh A B AT AL TE fe i R B (2 000 pg-mL) T IF:
ARG ERBEE AT S, HARAS 5 1E % 5 a4
o, AT L bR, AT, R
FERRTT AU AT I 3 O B AR 57 B 1005 B g
MARFLRR & &, {23 ATP 2B, JFHEA BEN
BURMER, WA 82542 % SODI i CACNAIDA
LA A g . AR R, PAREIT LB
55 FEER AR AT B, AL AT 6E Sy 38 o £ F 2L R
R, fEE ATP A5, TR At DL 5 45 85
TARUNTSCENRIZ shThfe, R B o7
YERT o ASBIFSE AT Ry AR AT ALIG I (%) 1 PR 38 1
UEF T A R AL ERS AR

B 2 2022 45 12 A% 39 E5 24 I




REFERENCES

(1]

[10]

(1]

[12]

[13]

REH T BOp: ) SO 22 5 4
kLR, 2007.
AR, BRESE, BOFE, & hARBITARIRRL]. T
PP ERZR2EA, 2018, 21(4): 68-71.

rhlE . —#R[S]. 2015: 637.

DU Z C, YU H P, CHEN Z M. Study on effect of Zhonghua
Dieda pill on fracture healing of zebrafish[J]. Chin J Mod Appl
Pharm( FEIIFCRE FH242%), 2021, 38(12): 1454-1460.

GAO H, YU T, CAI T, et al. Study on part pharmacological
effect of Chinese Dieda pills[J]. Chin J Hosp Pharm(* [ =%
2h2p2Rk), 2008, 28(6): 428-431.

GAO H, YU T, CAI T. Study on anti-oxidation function of
Zhonghua Dieda pills[J]. Chin Pharm Aff("f[E2§5), 2006,
20(8): 466-468.

LI Z Q, XU Y, ZHAO X, et al. Study on liver diseases with
zebrafish as an important tool[J]. Chin J Chin Mater Med(*
thZhZe), 2021, 46(2): 320-332.

REN Q Y, ZHANG S S, LIU K C, et al.
anti-epileptic activity of Trifolium repens L. extracted by
different methods on zebrafish model[J]. Chin J New Drugs(+
[l 22 ), 2022, 31(12): 1215-1222.

ZHANG L X, ZHANG X Y, GU L L. Application of zebrafish
model in the study of Alzheimer’s disease[J]. Chin J Mod
Appl Pharm(P[EIBLCR FH2527), 2020, 37(9): 1145-1152.
QIAN X W, TAN Z H, ZHU C, et al. Effect of Yiganshu on
the anti-alcohol in zebrafish[J]. Pharm Today(4~ H £52), 2020,
30(7): 474-477.

SHEN B, LIU H C, OU W B, et al. Toxicity induced by Basic
Violet 14, Direct Red 28 and Acid Red 26 in zebrafish
larvae[J]. J Appl Toxicol, 2015, 35(12): 1473-1480.

TR, R, AT, SF. R EARR S RS R
BERL A J5 ¥k DA K — AR 4R i AR B rp IR
CN102188444A[P]. 2011-09-21.

WALKER C I B, OLIVEIRA S M, TONELLO R, et al.

- AR IRIM]. FRHTTSC

Study on

v E IR FH 242 2022 4F 12 A5

39 B4 24 1

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Anti-nociceptive effect of stigmasterol in mouse models of
acute and chronic pain[J]. Naunyn-Schmiedeberg’s Arch
Pharmacol, 2017, 390(11): 1163-1172.
ST CLAIR GIBSON A, LAMBERT M I, NOAKES T D.
Neural control of force output during maximal and
submaximal exercise[J]. Sports Med, 2001, 31(9): 637-650.
HAYASHI T, HIRSHMAN M F, FUJII N, et al. Metabolic
stress and altered glucose transport: Activation of
AMP-activated protein kinase as a unifying coupling
mechanism[J]. Diabetes, 2000, 49(4): 527-531.
HARDIE D G. AMP-activated protein kinase: An energy
sensor that regulates all aspects of cell function[J]. Genes Dev,
2011, 25(18): 1895-1908.
YANG T. Preliminary study of the mechanisms of reduced
rats’ physical performance in acute hypoxia[D]. Chongqing:
Third Military Medical University, 2012.
WANG Q, RONG R, ZHU J D, et al. Hypobaric hypoxia
affects digestion and absorption of carbohyd rates inrats[J]. J
Med Postgraduates( & % W 5% /& 2% #it ), 2009, 22(10):
1028-1031.
KEHRER J P, KLOTZ L O. Free radicals and related reactive
species as mediators of tissue injury and disease: Implications
for health[J]. Crit Rev Toxicol, 2015, 45(9): 765-798.
ZHANG Y W, LUO H L, CHANG Y F, et al. Effects of
liquorice extract on the activity and gene expression level of
antioxidant enzymes in longissimus dorsi muscle of Tan
lamb[J]. Small Rumin Res, 2017(154): 23-28.
AOKI M, WARITA H, MIZUNO H, et al. Feasibility study for
functional test battery of SOD transgenic rat (H46R) and
evaluation of edaravone, a free radical scavenger[J]. Brain Res,
2011(1382): 321-325.
ZHANG X, ZHANG J Y, SONG X T. Study on anti-fatigue
effects of ginsenoside[J]. J Anhui Agric Sci(Z#R L),
2018, 46(5): 12-14.

Wk B 2021-11-05

CS'S HA))

Chin J Mod Appl Pharm, 2022 December, Vol.39 No.24

-3239.



