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Effects of Qixie Huoxue Tongluo Decoction on Nerve Function,
Oxidative Stress and Inflammatory Factors in Rats with Focal Cerebral

Ischemia-Reperfusion Injury*
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ABSTRACT Objective: To investigate the effects of Qixie Huoxue Tongluo decoction on nerve function, oxidative stress and
inflammatory factors in rats with focal cerebral ischemia-reperfusion injury. Methods: 40 SD rats were randomly selected from 50 SD rats
to construct a cerebral ischemia reperfusion model by wire bolt method, among which 36 rats were successful, and 4 died. 36 rats of
cerebral ischemia reperfusion model were divided into model group, low dose group (Qixie Huoxue Tongluo decoction 2.0 mg/kg lavage
treatment), medium dose group (Qixie Huoxue Tongluo decoction 4.0 mg/kg lavage treatment) and high dose group (Qixie Huoxue
Tongluo decoction 8.0 mg/kg lavage treatment) by random number table method, with 9 rats in each group, the remaining 10 rats were
separated and clipped by skin incision only (control group). After modeling, each dose group of Qixie Huoxue Tongluo decoction was
given corresponding dose by gavage, and the control group and the model group were intragastric with normal saline of the same volume,
for 4 weeks. 4 weeks after treatment, the degree of neurological impairment, double side sticker removal time, the balance beam bar time

of each group were measured. Brain tissue water content, cerebral infarct volume, oxidative stress [superoxide dismutase (SOD),
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glutathione peroxidase (GSH-Px), catalase (CAT), malondialdehyde (MDA)] and inflammatory factors [interleukin-18 (IL-1B),
interleukin-6(IL-6), tumor necrosis factor-a (TNF-a)] indexes in each group rats were measured. Results: Compared with control group,
mNSS score, the brain tissue water content, MDA content, IL-6, IL-1p, TNF-« levels in model group were increased (P<0.05), the double
side sticker removal time, the balance beam bar time were prolonged (P<0.05), cerebral infarction volume was increased (P<0.05), SOD,
GSH-Px and CAT activity were decreased (P<0.05). Compared with model group, mNSS score, the brain tissue water content, MDA
content, IL-6, IL-1B, TNF-a levels in each dose group of Qixie Huoxue Tongluo decoction were decreased (P<0.05), the double side
sticker removal time, the balance beam bar time were shortened (P<0.05), cerebral infarction volume was reduced (P<0.05), SOD,
GSH-Px and CAT activity were increased (P<0.05). Compared with the low dose group, the mNSS score of the medium and high dose
groups were decreased (P<0.05), the double side sticker removal time, the balance beam bar time were shortened (P<0.05). The cerebral
infarction area, MDA, IL-6, IL-1B, TNF-« in the high dose group were lower than those in the low dose group (P<0.05), while SOD,
GSH-Px and CAT in the high dose group were higher than those in the low dose group (P<0.05). Conclusion: Qixie Huoxue Tongluo

decoction can reduce cerebral ischemia-reperfusion injury, and improve nerve function in rats, and its therapeutic effect may be related to

antioxidant and anti-inflammatory effects. The 8.0 mg/kg dose has the most significant effect.

Key words: Qixie Huoxue Tongluo decoction; Focal cerebral ischemia; Ischemia-reperfusion; Neurological function; Oxidative

stress; Inflammatory factors
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AR Tt B0 e 75 W o 3 ) e il 26 23 v IL-6 \IL-1B3 \ TNF-ot
Ko © M ZH 25 7K R R AR A T RO S - ORI 2 4UIAE 5
AV A, BT 2% TTC G (pH7.2 B iR 2 wrii e i )
37 ‘CIEIRBOEHFE 30 min, BUHET 10% P B G IR AE
IR, DAL X IO RAFEIX 15 SR IX, ERA
Imagepro Plus 6.0 EIE 55T R GE, THAAHSE X AR, AL [ FHD
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JEET 110 CHEE TR 48 h JFFRECY T i (D)1, g
415 ki =[ (W-D)/W ]x100%.,
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L SPSS 25.0 #4553 HT - £ D-W RIe 4T A IEA4 A 1Y
THERRILL (ves) Fon, S0 HCEBCR TSR 2 22501 X
LSD-t 65 , K5 97K 1 0=0.05 .,
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2.1 HAKXR mNSS WSy XU NG 4R = B B i8] | 185 A L 4F B
)7 4:373

R ZH K B mNSS PE43 5 TXF BR L (P<<0.05) , XU I 4%
Fata] SEATA AR TR T BRZE (P<<0.05) , B8R I3
K45 M 2 R 2 DI REPE A IK TR ZH (P<<0.05) , XU
AR RIS A SEAFAC Ao (B) 4 F AR AL (P<<0.05) . EERE T M
WA R RA L, B S A K B mNSS $EAIKFALH
HA(P<0.05), =l A 2 H LA TS 725 7 (P>0.05),
RN s s D2 R R 1 I 97 Ny ol T e
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Table 1 Differences in mNSS score, double side sticker removal time and balance beam bar time among groups (xs)

Double side sticker removal

Groups n mNSS score( score ) Balance beam bar time( s)
time('s)
Control group 10 0.00+0.00 25.35+4.79 2.02+0.43
Model group 9 8.12+£0.35 96.35+£12.35 19.3544.27*
Low dose group 9 6.03+0.534 79.52+8.464 12.35+3.264
Medium dose group 9 5.12+0.434% 62.13+£6.494* 8.42+2.344*
High dose group 9 4.89+0.314* 50.34+4.494%& 4.15£0.434%&
F 643.933 115.070 65.174
P 0.000 0.000 0.000

Note: compared with control group, * P<<0.05. Compared with model group, * P<<0.05. Compared with low dose group, *P <<0.05. Compared with

medium dose group, *P<<0.05 .

22 FHEKXRINELEKEN AR AR LR

HRE AR 20 R BRI 2 203 7K B 8 T % R (P<<0.05), A% 5E
TR F X IR (P<<0.05) 08 I35 10388 4537 45 771 AL 2H 21
FOKEALTAAIA (P<0.05), MNAEALHEAUVNFHAIL (P<

0.05), TR M8 45378 70 f 2H LA ARG v e e 2H R Ul
HAE A LB TR 22 57 (P>0.05 ), 3 771 £ 28 K Bl filg 2
IRAEAE I AN TR 2H (P<<0.05) , v AR 2H 22 8] L5
it 225 (P>0.05), L4 2.

R 2 EHXRBAR S KEMMERERESR (vas)

Table 2 Differences of cerebral tissue water content and cerebral infarction area in each group (x=s)

Groups n Water content( % ) Cerebral infarction area( % )
Control group 10 72.35+4.05 0.00+0.00
Model group 9 83.35+8.65¢ 42.35+4.65*
Low dose group 9 75.19+5.434 38.04+3.564
Medium dose group 9 74.04+4.07* 36.04+3.07*
High dose group 9 73.02+4.034 34.02+2.434%
F 8.105 184.788
P 0.001 0.000

Note: compared with control group, * P<<0.05. Compared with model group, *P<<0.05. Compared with low dose group, *P<<0.05.
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Y 26 K B 41 23 SOD  GSH-Px ,CAT 3§ : A% T *f e
ZH(P<<0.05),MDA &5 TXHRA(P<0.05), T I8 2%
V4% 3 4 28 ik 26 41 v SOD GSH-Px CAT i 1 & T Hi B 40

(P<<0.05) ,MDA & s AL FAAIZ (P<0.05), FEIETE IME LK%
A A L, B A K R 2 SOD GSH-Px ,CAT & F
fRFIHEE 20 (P<<0.05) , MDA ik TR 20 (P<0.05) , HE 44
6] LA e 124 22 57 (P>0.05), I3 3,

%3 BAARBMALH SOD,GSH-Px,CAT MDA /K FER (vts)
Table 3 Differences of SOD, GSH-Px, CAT and MDA levels in brain tissues of rats in each group (x+s)

Groups n SOD(u/mg) GSH-Px(u/mg) CAT(u/mg) MDA( umol/L)
Control group 10 16.32+3.26 18.24+3.49 4.95+1.27 4.68+1.28
Model group 9 7.42+1.82 9.68+2.78" 2.03+0.42" 12.35+4.24

Low dose group 9 9.49+2.154 13.25+3.924 2.97+0.834 8.42+3.164
Medium dose group 9 10.24+3.564 15.12+4.25% 3.52+0.914 6.41+2.344
High dose group 9 13.2444.724% 18.15+4.774% 3.94+0.994%* 4.83+1.354%*
F 10.745 7.868 12.772 12.827
P 0.000 0.000 0.000 0.001

Note: compared with control group, * P<<0.05. Compared with model group, #P<<0.05. Compared with low dose group, *P<<0.05.

2.4 FEEKRRMARRAEREFIEIRLE TNF-o KPR TR (P<0.05) . FEUE IS I 45 1745 1 = 4
Y 2 A B 2 20 TL-6 \IL-1B \TNF-o 7K P TR IRZE boA, il 2 R U ZH 2 1L-6  IL-1B  TNF-or f& T 4
(P<<0.05), ¥ 85 7 1L 18 2% 17 4% 70 4 20 i 20 21 TL-6  IL-18.  (P<<0.05), HE A& 4] LA TR Se i 22 5 (P>0.05) , L3 4.

* 4 BEKXRMALRT IL-6,IL-18  TNF-a K FEER (v=s)
Table 4 Differences of IL-6, IL-18 and TNF-« levels in brain tissues of rats in each group (xzs)

Groups n IL-6(pg/mL ) IL-18(pg/mL) TNF-a(pg/mL)
Control group 10 19.35+4.21 4.02+0.98 38.42+5.59
Model group 9 35.35+7.35 15.49+6.35" 59.13+9.35"

Low dose group 9 28.16+6.014 9.35+3.264 48.42+8.494
Medium dose group 9 25.42+5.12* 7.42+3.014 42.35+7.35%
High dose group 9 22.13+4.494%* 5.12+2.284% 40.24+6.344*
F 11.536 14.608 11.479
P 0.000 0.000 0.000

Note: compared with control group, * P<<0.05. Compared with model group, *P<<0.05. Compared with low dose group, *P<<0.05.

3 i

St L P v S G 2 LR S5 5 S i A
PG, T 52t 2 20 L R B8 S 1, R O F b 2 B AU
RO e i ARG A U T R A ) Pl R A s R
G R 2 — S S 2 R A, Sk
Tl 28 T M, FLAE A SR S I 31 PR, T 3 S e DR T
e, IR A S RE B0, e R4 o % 2 I B AR S A
SR 26 2 IR 7K - s R o 2 T R 9 S . P
2P IR A AT T BT I (0 PR, Bl A A o
T e R G, R AL S i R XL 3, KU
A, SECIEFRBELLS A7 LA LA 4% 2 10 M i
ELEVHIELIE S 35 TAMIL, 38 T Bl AR B A i T 25
Fil. BACHISE o B LI 460 9 L5 B R
JiE BUIMARS, I EAT R 2 (R AP DR , st e i AR 500

ABFSE S5 57 2 T EE MR I3 4637309 T K U 2 ik

TSR, KU 2% 2 B s ] S5 A e AT i i) 0 A48
RV, A0 T ARURN B 7K R AU A, S0 08 T 5@ 2%
AT A FR AR P TR A AR A R e R AR
LAY WE o e ACHE [FIAE 7 BB 1380 45 17 T AR
i i A £R S B L ST AR SR B 2R i R 1T 43, 4 = I PR IR T
SEREL, B ST IT R M T I 2% 1 2 A
] 3 RIS Bax 2K 133K, BN Bax-2 ik, Ml w240
JRLPE T, L 8 e AP A F Y,

S O] T2 2 T o PO S 8 A0 20 e ) e K
AW A = AR 2 A0 AR AR, e K A 2 on T
P EARY A R AR Ry R NI 2 P, T AR A R R
B, JINER S RE BN A5 4531, PRI 1 B AT S A 7 8K 1 T 2 fie e it
FREE S RS Y Re S . AR SS R B R A T B TR
I 38 45 3776 97 7 BEAR N 21 41 MDA & i, 2 5 b A AL i
SOD GSH-Px CAT (134, Ui B EEE T I3 45 17 1 B A i i
TV AR K U 223 ) SR AR R B o A AT ML Ay < I T 35



20 - MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.1 JAN.2022

MEE 2 15 R ) A I P A 5 ), D PR b 8 sl g i A%

T E2 A7 2 A At A PR B M A Rk, 24y

e PR, AR ARRG 1 SR AP0 3 B BAT PSRRI, Tt

—FAAETH A TR, AR A A R R A 20

DNA 547371,

I e i PR A 0, R L SR SR T AR L I 2

J . I A AR RO A R N -, 4 IL-6 \IL-1B

TNF-a DL RGE AR PR R R 145 , T R R84 € A2 24

13224, TL-6 J2 RAE YIRS b RAEANMIP 7, 78 R WA

AL R R SCHEVE L WT 5 A N e AR K 266 B DR A AL A

T WO B A0 R T R MR A 7, TNF-o IL- 1B 2 i 7

PER T, IL-1B AT i A S e AR SONE, TNF-o0 AT A ks

2R K 2 200 RS LA B AR R B PR 52, T 5 5 R A

T G R HZ 54529, TL-6 \IL-1B \ TNF-o 75tk M-

PO 8 B B AP, ABIFSY BT L8 28R YT R B

ML IL-6,IL-18 TNF-o 5 AR TR, Ui s

L 328 2% 373 v 400 ke L P 403 £ T S S 7, AR AR A eI P

TECERIU o AIHTHILE D - ECHRYE 158 457 T ek EE 20 HA e

P HORTGHERS, N E eI N ER A Z- SEANER iR

TR BATURIGIE, T BLAG RAE (S 516 T S0 N RAES

ARk, BT R AFHTIRAE AP,

FCHE T ILI8 257 25 0] A 2 ) LA 2R s 8.0 mg/kg FE

Wy AL IE 257 T T I 5 R UK A AR | R K

W AR AR AL ORI R B K-, 4 i T 4 AR BE T , 2 T i s 4o

LI, TR B A bR B 20, U] 8.0 mg/kg EEME T il id

LHAEIRS T BRI ZE vh O T AT A 4 I RACR . th T

KBTI S5 N AR 2, HARFEI a4 R, PR R B 5

T 2250 5k 73 2 AR AT o) P 0 3 L3 4% 370 A i A A

SRR EIS S eV LIFSIONEE L1 bt b1 e R N o 2 R

AR SRR A AR
Zi L, MR LI 2% 7 RE R R U R ML PR T 50T , R

PR INRE . AR PR S TCAE T I 45 37 e ] 2 21 461k

ISEIH SR S INAT e o 8.0 mg/kg BRI I 388 265 7 7 Sl g A

HEAITRCR B 3

£ % 37 ik ( References)

[1] Lytton WW, Arle J, Bobashev G, et al. Multiscale modeling in the
clinic: diseases of the brain and nervous system [J]. Brain Inform,
2017, 4(4): 219-230

[2] Herpich F, Rincon F. Management of Acute Ischemic Stroke [J]. Crit
Care Med, 2020, 48(11): 1654-1663

[3] Putaala J. Ischemic Stroke in Young Adults [J]. Continuum (Minneap
Minn), 2020, 26(2): 386-414

[4] X A4E, AiEE, A G, . WAL H b B IEZB A HH 5 W ER
FL#E[T). 4P B 25 5 7], 2016, 34(9): 2217-2221

[5] Wu MY, Yiang GT, Liao WT, et al. Current Mechanistic Concepts in
Ischemia and Reperfusion Injury [J]. Cell Physiol Biochem, 2018, 46
(4): 1650-1667

[6] Z=math, ROk, TK B4, . B & 2238 it mdm2-p53 i RAkid
PR K R e B AR B 09 BAC BB R [)]. R 2k 5 s
A, 2019, 22(9): 916-920

[71 Li Y, Sun J, Gu L, et al. Protective effect of CTRP6 on cerebral

ischemia/reperfusion injury by attenuating inflammation, oxidative

stress and apoptosis in PC12 cells [J]. Mol Med Rep, 2020, 22(1):
344-352

(8] iR, WA =, X 48, 5. 376 B3k B0 K R B bk i Bl oo -3 U
B AT REGHm 0] 4P EHRE, 2019, 34(11):
5081-5085

(9] 4 A, FRRI, 42 245, 5. KB & i 207 % 6 LI Tk
BT I AR A e AT [J]. B ER P B P 2 e &, 2019, 41(9):
954-957

[10] Z3R3, X A, Btk &, 5. BMSCs #5438 i s 1 S0 K S AY
B e b R 89 B EAE R B Nogo-A f ikt Hem [J]. PHAVZE S
Z&,2018,17(2): 117-123

(1] e, 556 4&, BB, 5. T R sk MR A X RSB
MCP-1 & sICAM-1 &9 & a [J]. AR A4 E i, 2020, 20(3):
460-464

[12] Orellana-UrzU a S, Rojas I, Li bano L, et al. Pathophysiology of
Ischemic Stroke: Role of Oxidative Stress [J]. Curr Pharm Des, 2020,
26(34): 4246-4260

[13] 22k, BB %. B8 E G F bt msE b [J]. ¥ EFIR,
2019, 34(4): 800-803

[14] e T, Fdr, & &. KB il 2507 IS R AUK F 4078 77 T dnAs
T P B AT BE i e B E B 09 4R R [J]. P Ak B 25 ),
2018, 7(5): 541-542

[15] 48435, 31 5, sk, 5.1 3 b K UM S B0 0% $i45 69 49
ZH5PAER U] R T B E S L E, 2008, 17(25):3908-3909,
3964

[16] Lu QY, MaJQ, Duan YY, et al. Carthamin Yellow Protects the Heart
Against Ischemia/Reperfusion Injury With Reduced Reactive Oxygen
Species Release and Inflammatory Response [J]. J Cardiovasc
Pharmacol, 2019, 74(3): 228-234

[17] Sohn HM, Hwang JY, Ryu JH, et al. Simvastatin protects ischemic
spinal cord injury from cell death and cytotoxicity through decreasing
oxidative stress: in vitro primary cultured rat spinal cord model under
oxygen and glucose deprivation-reoxygenation conditions [J]. J
Orthop Surg Res, 2017, 12(1): 36

[18] Hosoo H, Marushima A, Nagasaki Y, et al. Neurovascular Unit
Protection From Cerebral Ischemia-Reperfusion Injury by Radical-
Containing Nanoparticles in Mice[J]. Stroke, 2017, 48(8): 2238-2247

[19] &E%E, lek, T, F N F hfk sk FREHRG FHRY
YERJ]. B EF S E, 2015, 35(17): 5019-5023

[20] Guan DS, Su YF, Li YX, et al. Tetramethylpyrazine inhibits
CoCl2-induced neurotoxicity through enhancement of Nrf2-GCLc-
GSH and suppression of HIF1 alpha-NOXA-ROS pathways [J]. J
Neurochem, 2015, 134(3): 551-565

[21] Fuweds, BmA, FF 8, F. KRS BRG K RELRTAAGE
A BLI]. KA B 25K 5 3R, 2019, 35(5): 929-933

(22] ik, Gk, AUTE, F. K5 K KA Ao RACHE A 2
YRR st R [J]. 4 P B 25 5], 2021, 39(4): 21-23

[23] &4, kit &%, %, SIRT1 /NF-«B iB8% A 5 & 3 5 85 & X
S B fr B B AG KRR [J]. E A B AT K 5 SR, 2018, 53(1):
6-9

[24] Heinel LA, Rubin S, Rosenwasser RH, et al. Leukocyte involvement
in cerebral infarct generation after ischemia and reperfusion[J]. Brain
Res Bull, 1994, 34(2): 137-141

(THE 67 TT)



PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol22 NO.1 JAN.2022 . 67 -

after gastric cancer surgery: An updated meta-analysis [J]. World J
Gastroenterol, 2018, 24(14): 1562-1578

[14] FRakA. BB &4 a0 S 9 20 e o TAC R U b A B 25, 2007,
47(21): 81-82

[15] Huo J, Wu L, Zang Y. Eleven immune-gene pairs signature
associated with TP53 predicting the overall survival of gastric cancer:
a retrospective analysis of large sample and multicenter from public
database[J]. J Transl Med, 2021, 19(1): 183

[16] & E3h, R F. REREG X2 F T KRG &4 Ak
WKER D Reey )], BEFIEEAFR, 2018, 35(1): 157-159

(17] &R, B, 3, 5. BI85 TTIL B Bk s Ratit e 0 B &
B AR R BR B Ao dn B e S T kW oA )], i E A, 2019, 42
(5): 263-268

[18] Jung KT, So KY, Kim SC, et al. Effect of Nefopam-Based Patient-
Controlled Analgesia with and without Fentanyl on Postoperative
Pain Intensity in Patients Following Laparoscopic Cholecystectomy:

Randomized, Controlled, Double-Blind Non-
Inferiority Trial[J]. Medicina (Kaunas), 2021, 57(4): 316

[19] Meuser T, Nardi-Hiebl S, Eberhart L, et al. Staff time requirements

A Prospective,

for postoperative pain management: Comparison of sufentanil
sublingual tablet system and intravenous patient-controlled analgesia
[J]. J Opioid Manag, 2019, 16(1): 33-39

[20] sE4, FEAa, 3020, . Wik FREATF R AT T & KB
BRAHHAR RS N F AR Ya)] AR D EF
#J&, 2020, 20(3): 519-523

[21] Han L, Su Y, Xiong H, et al. Oxycodone versus sufentanil in adult
patient-controlled intravenous analgesia after abdominal surgery: A
prospective, randomized, double-blinded, multiple-center clinical trial
[J]. Medicine (Baltimore), 2018, 97(31): 11552

[22] 3R%F 2, FMA0. WAL F HAAT 5 KA TILEAL B Ak s K &4

KJG i 2R LR [J]. P B E )7 2 &, 2017, 19(1): 69-71

[23] Tang X, Wu H, Mao X, et al. The GLP-1 receptor herbal agonist
morroniside attenuates neuropathic pain via spinal microglial
expression of IL-10 and B-endorphin [J]. Biochem Biophys Res
Commun, 2020, 530(3): 494-499

[24] Qi R, Wang DT, Xing LF, et al. miRNA-21 promotes gastric cancer
growth by adjusting prostaglandin E2 [J]. Eur Rev Med Pharmacol
Sci, 2018, 22(7): 1929-1936

[25] Muiioz M, Rosso M, Carranza A, et al. Increased nuclear localization
of substance P in human gastric tumor cells[J]. Acta Histochem, 2017,
119(3): 337-342

[26] Em, &%, Aidfk, . EF RN AR ILER T A EH oif
TNF-o.IL-6 #= P 4 & 69 % v [J]. 7T 4 & 25, 2015, 37 (13):
1951-1953

[27] J% AR, RS, 4, F. AEF A T REHRGARHRE]] E
SRk, 2015, 21(15): 2811-2813

(28] FALHE, Wk, Bk MRS KB B IRz F 5 4475 K
RAfgE st & F T s B A= NK 2l 42 09 % all]. 16 R £ B %
&,2015,43(6): 613-616

[29] 3§ 2%, EAME, 9T AL, F. WA F LA KR B 4240 x A
TR EHE MRS E WML LA Zall mTBERXE
247, 2018, 35(8): 1120-1123

[30] AL, 300, FRATY . bl F B A5 KR ZF LM% &4 450
IR ARG VAS ¥ 9B B hif R B R AR [J]. F B3 Ay
&7 &, 2017, 32(10): 1094, 1152

[31] Wang C, Li L, Shen B, et al. A multicenter randomized double-blind
prospective study of the postoperative patient controlled intravenous
analgesia effects of dezocine in elderly patients [J]. Int J Clin Exp
Med, 2014, 7(3): 530-539

(k& 207T)
[25] Li J, Zhao X, Meng X, et al. High-Sensitive C-Reactive Protein

Predicts Recurrent Stroke and Poor Functional Outcome: Subanalysis
of the Clopidogrel in High-Risk Patients With Acute Nondisabling
Cerebrovascular Events Trial[J]. Stroke, 2016, 47(8): 2025-2030

[26] Aktas HS, Ozel Y, Ahmad S, et al. Protective effects of resveratrol on
hepatic ischemia reperfusion injury in streptozotocin-induced diabetic
rats[J]. Mol Cell Biochem, 2019, 460(1-2): 217-224

[27] By, oo, RAE, F. M4 ST K s e B L 2 4
89 4% 37 /F A B3t 47 %) NF-kB,TNF-au, IL-6 = IL-1B % ik 69 #L41 7).

¥ E P %2, 2017, 42(2): 326-331

(28] Lz, x| E ok, AP, 4B E il 3% * KRBy b s e e 3R 02
Fits 09 4% 245 3748 A & SIRT1 PGC-1 2% 04%wa[]]. PETE S
7, 2019, 28(9): 1563-1566, 1597

[29] &5, se i, 20k, 5. 1 5 6435 £ 0 F 0% ik B 3L A ALk o
A). P B E %oy Al F &, 2018, 24(18): 140-146

[30] FR4rFa, My &de, A, % A TRA B PR HK - 5 23t
I B du b S 65 AR AL [T]. = F B I SR, 2021, 44(1):
88-97



