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Abstract: This study aimed to clarify the mechanism and active components of Buyang Huanwu Decoction
(BYHWD) in alleviating cerebral ischemia reperfusion injury (CIRI) by inhibiting pyroptosis. The key components
and targets of BYHWD for CIRI were identified via network pharmacological analysis, followed by molecular
docking performed with Autodock and Pymol software. The effects of BYHWD and its active components were
validated in vivo and in vitro. A middle cerebral artery occlusion (MCAO) model was established in mouse to
assess neural function alterations in mice under various conditions. Concurrently, an oxygen-glucose deprivation/
reperfusion (OGD/R) model was developed utilizing mouse brain tissue astrocytes in vitro. Molecular biology
experiments were used to verify the predicted key targets. We have determined that the principal components of
BYHWD are baicalein and f-sitosterol. By analyzing genes associated with CIRI pathology alongside those linked
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to pyroptosis, 20 intersecting genes were identified. In conjunction with molecular docking binding energy

assessment, 7P53 and TNF emerged as pivotal core targets for subsequent validation. Molecular biology

experiments confirmed that BYHWD effectively alleviates injury while reducing the expression level of P53.

These findings indicate that the primary bioactive constituents of BYHWD were baicalein and S -sitosterol. In
addition, BYHWD may inhibit pyroptosis via TNF and TP53 in protecting CIRI. The experiment has been
approved by the Experimental Animal Welfare Ethics Committee of Zhejiang Academy of Traditional Chinese
Medicine, approval number (KTSC2020037, KTSC2023030).
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fH, Wik 2 fros, Bl AR T 15 s AR BYHWD ¥R
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Gene Species

Forward primer

Reverse primer

Trp53 Mouse

[-Actin Mouse

CACAGCACATGACGGAGGTC
GTGACGTTGACATCCGTAAAGA

TCCTTCCACCCGGATAAGATG
GCCGGACTCATCGTACTCC
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Table 2 Active ingredients of Buyang Huanwu Decoction (BYHWD). HQ: Huang qi; TR: Tao ren; DG: Dang gui; CS: Chi shao; CX:
Chuan xiong; HH: Hong hua; DL: Di long

Herb name Mol ID Molecule name . C.)ral. . Blood l.)rain Drug-likeness
bioavailability/% barrier

HQ MOLO001689  Acacetin 34.97 -0.05 0.24
HQ MOLO000173  Wogonin 30.68 0.04 0.23
HQ MOLO000228 (2R)-7-Hydroxy-5-methoxy-2-phenylchroman-4-one 55.23 0.26 0.2

HQ, CS, HH MOL002714 Baicalein 33.52 -0.05 0.21
HQ MOL002908 5,8,2'-Trihydroxy-7-methoxyflavone 37.01 -0.07 0.27
HQ MOLO002913  Dihydrobaicalin_qt 40.04 0.18 0.21
HQ MOLO002915 Salvigenin 49.07 -0.03 0.33
HQ MOL002917 5,2',6'-Trihydroxy-7,8-dimethoxyflavone 45.05 -0.11 0.33
HQ MOL002926 Dihydrooroxylin A 38.72 0.03 0.23
HQ MOL002927  Skullcapflavone 1T 69.51 -0.07 0.44
HQ MOL002928 Oroxylin A 41.37 0.13 0.23
HQ MOL002932  Panicolin 76.26 0.31 0.29
HQ MOL002934 Neobaicalein 104.34 -0.19 0.44
HQ MOL002937 Dihydrooroxylin 66.06 0.13 0.23
HQ, TR, DG, CS, HH MOLO000358 Beta-sitosterol 36.91 0.99 0.75
HQ, CS, CX MOLO000359  Sitosterol 36.91 0.87 0.75
HQ MOLO000525 Norwogonin 39.4 -0.17 0.21
HQ MOLO000552 5,2'-Dihydroxy-6,7,8-trimethoxyflavone 31.71 0 0.35
HQ, DG, CS, HH MOL000449  Stigmasterol 43.83 1 0.76
HQ MOLO001458 Coptisine 30.67 0.32 0.86
HQ MOLO001490  bis[(2S)-2-Ethylhexyl] benzene-1,2-dicarboxylate 43.59 0.68 0.35
HQ MOLO001506  Supraene 33.55 1.73 0.42
HQ MOL002879 Diop 43.59 0.26 0.39
HQ MOLO002897  Epiberberine 43.09 0.4 0.78
HQ MOL008206 Moslosooflavone 44.09 0.54 0.25
HQ MOLO010415 11,13-Eicosadienoic acid, methyl ester 39.28 1.24 0.23
HQ MOLO012266 Rivularin 37.94 -0.13 0.37
TR MOLO000296 Hederagenin 36.91 0.96 0.75
TR MOLO000493  Campesterol 37.58 0.93 0.71
TR MOLO001323  Sitosterol alphal 43.28 0.97 0.78
TR MOL001340 GA120 84.85 0.1 0.45
CS MOLO004355  Spinasterol 42.98 1.04 0.76
CS MOLO006999  Stigmast-7-en-3-ol 37.42 0.85 0.75
Cs MOLO007012  4-o-Methyl-paconiflorin_qt 56.7 0.2 0.43
CS MOL002883  Ethyl oleate (NF) 324 1.1 0.19
CS MOLO005043 Campest-5-en-3beta-ol 37.58 0.94 0.71
CX MOL001494 Mandenol 42 1.14 0.19
CX MOLO002135 Myricanone 40.6 -0.08 0.51
CX MOLO002140 Perlolyrine 65.95 0.15 0.27
CcX MOLO002151  Senkyunone 47.66 0.5 0.24
CX MOLO002157  Wallichilide 4231 0.73 0.71
HH MOLO001771 Poriferast-5-en-3beta-ol 36.91 1.14 0.75
HH MOL002695 Lignan 43.32 -0.16 0.65
HH MOL002698 Lupeol-palmitate 33.98 0.89 0.32
HH MOL002706 Phytoene 39.56 1.7 0.5

HH MOLO002707  Phytofluene 43.18 1.76 0.5

HH MOLO002710 Pyrethrin II 48.36 -0.21 0.35
HH MOL002719  6-Hydroxynaringenin 33.23 -0.27 0.24
HH MOLO002773 Beta-carotene 37.18 1.52 0.58
HH MOL000953 CLR 37.87 1.13 0.68
DL MOLO005320  Arachidonic acid 45.57 0.58 0.2

DL MOLO010485 Eicosapentaenoic acid 45.66 0.8 0.21
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Figure 1 Wayne diagram of intersection target. A: BYHWD and
pyroptosis with cerebral ischemia-reperfusion injury (CIRI); B:

Three intersection targets
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Table 3 Disease-drug protein interaction network construction

screening key genes (top 10)

BYHWD-CIRI BYHWD-pyroptosis
Gene name Degree Gene name Degree
BCL2 30 IL6 19
AKTI 30 TNF 19
PTGS2 30 MMP9 18
GSK3B 30 P53 18
TNF 30 CASP3 17
IL6 30 GSK3B 17
HIF1A4 29 CXCLS 16
MYC 29 CASPY 16
TP53 29 CASPS 16
PPARG 29 PTGS2 16
5 SFRE

B H 3 25 25 p- 4y 1S B A ST M4, TNF (PDB ID:
2zpx) 1 P53 (PDB ID: 1yc5) 1E N2k, 71 X $ 45 )
W 4 PR, R BRI A 4 G Re Al Al HLAG & RE
N, 7R B2 A ECAR (R 53 AN ey, B 5 R A A L
TEM . mT Atk oy, BRA B (1813).

Table 4 Binding energy of ligand and receptor molecules in the
treatment of CIRI by BYHWD

Ligand Receptor molecule  Binding energy/kcal-mol™
Baicalin TNF -8.3
Baicalin P53 -8.6
Beta-sitosterol TNF -8.3
Beta-sitosterol P53 -6.9
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Figure 2 Drug-component-target network diagram of BYHWD. Rectangle: Potential targets for BYHWD treatment of CIRI; Oval: The

active component of BYHWD; Hexagon: 7 kind herb name abbreviation of BYHWD. The darker the color, the higher the degree
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Figure 4 GO (A) and KEGG pathway enrichment analysis (B) of BYHWD in the treatment of CIRI
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Figure 6 Effect and target validation of baicalein on CIRI. A: Chemical structure diagram of baicalein; B: Detection of suitable concentra-

tion of baicalein by CCKS; C, D: Effect of baicalein on the activity of MA-C cells after OGD/R detected by CCK8 (C) and LDH (D); E: The

effects of different baicalein concentrations on Trp53 expression were detected by g-PCR. n=3,x+s. "P<0.01,

#p<0.01,"P <0.000 1

7~, MCAO 2 )5, GSDMD. AQP4.P53 £ ik 15 & & It
1o, A L R 2 T A R R P A LA B N R
(R 22 T R, R RN B I 197 AT DA B S o 3 A sk 1
[ 40 28 T BB A 105 AT ST AF 7k B, B 1) K B Al 4 Y
RNA MALAT]1 & [ Wr miR-145 /- 3 /) APQ4 |3, n]
DA 803 e e o P VA S B B0 AR A R/ R
o 2L 20 2 T 102 I3 4 B OGD/R 2 J , SR FH AN B AE 1137 &5
24 I b 3R, G O AR A B 4y A K B AQP4 1E
OGD/R 2 J&i 15 2.3 T+, 1 b BH I 37 4k 225 (1)
AQP4 i 25 A%, MAR A TR A 5256 30F W 4 B I8 %
YR v R L PR AR A BT R T . AR AR,
0 TP53 75 5 1 A RE I B%, W] G kAR CIRI®, BA &
U9 S AR SR AR T 5 T A R Y 3 e T £
WY 2% 25 3 22 0 M R B, TP53 @ T R sl i 2 —, %3t
[RIAE NS fir 44 TPS3, T 48 /N SR b s 44 Tip53, 41
i A PS3. o TN, AR M PS3ILE AR
AR, YIS R, 3D T 4 2 B A A 4R
HNBH A T 37 1 T B 43 B BT F000 FA AT {5 B . CCK8 Al
LDH 525 ¥J3F 52, MA-C 41 8 OGD/R 2 )&, % & 1]
A RO, B = A R . A O 2 R A i I
q-PCR 15 | 5611, B AN [A) #k B2 4 B MA-C 40 i 2 )=,
Trp53RIBEE T, LR RIUR, % R Al
TP53 JHEARY o B ifi, 7 VA 4030 VR

25 FRTIR, ANPHIE T3 ) BEE I S R B S

ok

P <0.000 1;"P < 0.05,

SRSy, VBT TNFLTP53 25 S A B0 5, 3l i 3
1) A5 T2 2 T BRI B koS AR B AL L PISK-Akt {5 5 18 %
52 P& AR, 10T G G TG, DA AR Ry,
TR0 R I 25 PR BB A

& STHK: W Il A8/ G BT ST/ B L
PR, S8 RO 6 S I 4 5 1R 50, T 2 e 4 3 Bdle g i
LRI s X EE R VR I G ST R R N 2 ), £ R S AT
K, 15 FRC.

P R P WA TT 3 T AT TR 2 R 5%

References

[11 Khandelwal P, Yavagal DR, Sacco RL. Acute ischemic stroke
intervention [J]. ] Am Coll Cardiol, 2016, 67: 2631-2644.

[2] Mendelson SJ, Prabhakaran S. Diagnosis and management of
transient ischemic attack and acute ischemic stroke: a review [J].
JAMA, 2021, 325: 1088-1098.

[3] Wu PF, Zhang Z, Wang F, et al. Natural compounds from
traditional medicinal herbs in the treatment of cerebral ischemia/
reperfusion injury [J]. Acta Pharmacol Sin, 2010, 31: 1523-1531.

[4] Han JY, Li Q, Ma ZZ, et al. Effects and mechanisms of
compound Chinese medicine and major ingredients on
microcirculatory dysfunction and organ injury induced by
ischemia/reperfusion [J]. Pharmacol Ther, 2017, 177: 146-173.

[5]  Yu X, Wang GY, Hou YD, et al. Research progress on effect and
mechanism of traditional Chinese medicine against cerebral

ischemia reperfusion injury [J]. Chin Tradit Herb Drugs (" %



(6]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

7 e 45 R BE AR T P AR T R AP i Rt PR A £ 1 FH L 625
#5), 2021, 52: 1471-1484. stroke based on network pharmacology [J]. Evid Based

Yuan Y, Sheng P, Ma B, et al. Elucidation of the mechanism of
Yiqi Tongluo Granule against cerebral ischemia/reperfusion
injury based on a combined strategy of network pharmacology,
multi-omics and molecular biology [J]. Phytomedicine, 2023,
118: 154934.

Pan R, Cai J, Zhan L, et al. Buyang Huanwu Decoction
facilitates neurorehabilitation through an improvement of synaptic
plasticity in cerebral ischemic rats [J]. BMC Complement Altern
Med, 2017, 17: 173.

Xiao W, He Z, Luo W, et al. BYHWD alleviates inflammatory
response by NIK-mediated repression of the noncanonical
NF- kB pathway during ICH recovery [J]. Front Pharmacol,
2021, 12: 632407.

Cao Y, Yao W, Yang T, et al. Elucidating the mechanisms of
Buyang Huanwu Decoction in treating chronic cerebral ischemia:
a combined approach using network pharmacology, molecular
docking, and in vivo validation [J]. Phytomedicine, 2024, 132:
155820.

Jia G, Jiang X, Li Z, et al. Decoding the mechanism of Shen Qi
Sha Bai Decoction in treating acute myeloid leukemia based on
network pharmacology and molecular docking [J]. Front Cell
Dev Biol, 2021, 9: 796757.

Li LY, Chen LL, Liu P. Mechanism of Guizhi Gancao Decoction
against myocardial ischemia-reperfusion injury based on
network pharmacology and experimental verification [J]. China J
Chin Mater Med (Wt )25 &), 2024, 49: 798-808.

Shi J, Gao W, Shao F. Pyroptosis: gasdermin-mediated programmed
necrotic cell death [J]. Trends Biochem Sci, 2017, 42: 245-254.
Wang S, Yuan YH, Chen NH, et al. The mechanisms of NLRP3
inflammasome/pyroptosis activation and their role in Parkinson's
disease [J]. Int Inmunopharmacol, 2019, 67: 458-464.

Poh L, Kang SW, Baik SH, et al. Evidence that NLRC4
inflammasome mediates apoptotic and pyroptotic microglial
death following ischemic stroke [J]. Brain Behav Immun, 2019,
75:34-47.

Wang M, Yao M, Liu J, et al. Ligusticum chuanxiong exerts
neuroprotection by promoting adult neurogenesis and inhibiting
inflammation in the hippocampus of ME cerebral ischemia rats
[J]. J Ethnopharmacol, 2020, 249: 112385.

Ru J, Li P, Wang J, et al. TCMSP: a database of systems
pharmacology for drug discovery from herbal medicines [J]. J
Cheminform, 2014, 6: 13.

Ren B, Cheng F, Wang X, et al. Possible mechanisms underlying
treatment of Alzheimer's disease with traditional Chinese
medicine: active components, potential targets and synthetic
pathways of Bulao Elixir [J]. J Tradit Chin Med, 2020, 40:
484-496.

Liu F, Zhao Q, Liu S, et al. Revealing the pharmacological

mechanism of Acorus tatarinowii in the treatment of ischemic

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

Complement Alternat Med, 2020, 2020: 3236768.

Safran M, Dalah I, Alexander J, et al. GeneCards version 3: the
human gene integrator [J]. Database (Oxford), 2010, 2010: baq020.
Hartley T, Balc1 TB, Rojas SK, et al. The unsolved rare genetic
disease atlas? An analysis of the unexplained phenotypic
descriptions in OMIM® [J]. Am J Med Genet C Semin Med
Genet, 2018, 178: 458-463.

Dimmer EC, Huntley RP, Alam-Faruque Y, et al. The UniProt-
GO annotation database in 2011 [J]. Nucleic Acids Res, 2012,
40: D565-D570.

Jeong H, Mason SP, Barabasi AL, et al. Lethality and centrality
in protein networks [J]. Nature, 2001, 411: 41-42.

Tang Y, Li M, Wang J, et al. CytoNCA: a cytoscape plugin for
centrality analysis and evaluation of protein interaction networks
[J]. Biosystems, 2015, 127: 67-72.

Huang da W, Sherman BT, Lempicki RA. Systematic and
using DAVID
bioinformatics resources [J]. Nat Protoc, 2009, 4: 44-57.

integrative analysis of large gene lists
Bian Q, Chen J, Wu J, et al. Bioinformatics analysis of a
TF-miRNA-IncRNA regulatory network in major depressive
disorder [J]. Psychiatry Res, 2021, 299: 113842.

Zhuge LJ, Fang Y, Jin HQ, et al. Chinese medicine Buyang
Huanwu Decoction promotes neurogenesis and angiogenesis in
ischemic stroke rats by upregulating miR-199a-5p expression
[J]. J Zhejiang Univ (Med Sci) (#i {1 K 5 22 4R (I 22 fR)), 2020,
49: 687-696.

Zhang X, Lu TL, Mao CQ, et al. Quality standard for Buyang
Huanwu Decoction [J]. Chin Tradit Pat Med (' ik %), 2013, 35:
529-533.

Bastian TW, von Hohenberg WC, Mickelson DJ, et al. Iron
deficiency impairs developing hippocampal neuron gene
expression, energy metabolism, and dendrite complexity [J]. Dev
Neurosci, 2016, 38: 264-276.

Bastian TW, von Hohenberg WC, Georgieff MK, et al. Chronic
energy depletion due to iron deficiency impairs dendritic
mitochondrial motility during hippocampal neuron development
[J]. J Neurosci, 2019, 39: 802-813.

Zeng X, Zhang YD, Ma RY, et al. Activated Drpl regulates p62-
mediated autophagic flux and aggravates inflammation in
cerebral ischemia-reperfusion via the ROS-RIP1/RIP3-exosome
axis [J]. Mil Med Res, 2022, 9: 25.

Essig F, Kollikowski AM, Miillges W, et al. Local cerebral
recombinant tissue plasminogen activator concentrations during
acute stroke [J]. JAMA Neurol, 2021, 78: 615-617.

Xiong Y, Wakhloo AK, Fisher M. Advances in acute ischemic
stroke therapy [J]. Circ Res, 2022, 130: 1230-1251.

Adusumilli G, Pederson JM, Hardy N, et al. Mechanical

thrombectomy with and without intravenous tissue plasminogen

activator for acute ischemic stroke: a systematic review and



\

626 - 222224 Acta Pharmaceutica Sinica 2025, 60(3): 615-626

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

meta-analysis using nested knowledge [J]. Front Neurol, 2021,
12: 759759.

Jolugbo P, Ariéns RAS. Thrombus composition and efficacy of
thrombolysis and thrombectomy in acute ischemic stroke [J].
Stroke, 2021, 52: 1131-1142.

Paul S, Candelario-Jalil E. Emerging neuroprotective strategies
for the treatment of ischemic stroke: an overview of clinical and
preclinical studies [J]. Exp Neurol, 2021, 335: 113518.

Song SS, Yang Y, He J, et al. Regulatory effect and mechanism
of ginsenoside Rgl on oxidative stress and inflammation in
preeclampsia rats [J]. Chin J Clin Pharmacol Ther (H [ Ilfi PR 24
B2E 56T 5), 2020, 25: 1088-1096.

Yang XL, He ZY, Zhang QX, et al. Microglia PTGS2/hepcidin
inflammatory pathway mediates ferroptosis of neurons [J]. J
Southwest Med Univ (Fi 5§ BERHK 2 224R), 2024, 47: 39-44.
Han Y, Li X, Yang L, et al. Ginsenoside Rgl attenuates cerebral
ischemia-reperfusion injury due to inhibition of NOX2-mediated
calcium homeostasis dysregulation in mice [J]. J Ginseng Res,
2022, 46: 515-525.

Zhen XY, Zhang YH, Song WT, et al. Baicalein improves the
inflammatory response of human microglia by regulating the
cAMP-PKA-NF-«B/CREB pathway [J]. China J Chin Mater
Med (1 E 2524 8), 2023, 48: 5863-5870.

Wei RL, Teng HJ, Yin B, et al. A systematic review and meta-
analysis of Buyang Huanwu Decoction in animal model of focal
cerebral ischemia [J]. Evid Based Complement Alternat Med,
2013,2013: 138484.

Li M, Meng Z, Yu S, et al. Baicalein ameliorates cerebral
ischemia-reperfusion injury by inhibiting ferroptosis via regulating
GPX4/ACSL4/ACSL3 axis [J]. Chem Biol Interact, 2022, 366:
110137.

Pan L, Cho KS, Yi I, et al. Baicalein, baicalin, and wogonin:
protective effects against ischemia-induced neurodegeneration in
the brain and retina [J]. Oxid Med Cell Longev, 2021, 2021:
8377362.

Zheng Y, Zhao J, Chang S, et al. p -Sitosterol alleviates
neuropathic pain by affect microglia polarization through
inhibiting TLR4/NF-«B signaling pathway [J]. J Neuroimmune
Pharmacol, 2023, 18: 690-703.

Liao PC, Lai MH, Hsu KP, et al. Identification of f-sitosterol as
in vitro anti-inflammatory constituent in Moringa oleifera [J]. J
Agric Food Chem, 2018, 66: 10748-10759.

Jie F, Yang X, Yang B, et al. Stigmasterol attenuates inflammatory
response of microglia via NF- kB and NLRP3 signaling by
AMPK activation [J]. Biomed Pharmacother, 2022, 153: 113317.
Liang J, Cao R, Wang X, et al. Mitochondrial PKM2 regulates
oxidative stress-induced apoptosis by stabilizing Bcl2 [J]. Cell
Res, 2017, 27: 329-351.

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Li R, Zhang W, Song JK, et al. Salvianolic acids for injection
reduces the damage of PCI2 cells caused by OGD/R by
inhibiting apoptosis and affecting PI3K/Akt and JAK2 /STAT3
signaling pathways [J]. Chin Pharm J (' [H 2§ % 7% &), 2023,
58:419-425.

Yang J, He W, Gu L, et al. CircUSP36 attenuates ischemic stroke
injury through the miR-139-3p/SMAD3/Bcl2 signal axis [J].
Clin Sci (Lond), 2022, 136: 953-971.

Zhou Y, Zhou H, Hua L, et al. Verification of ferroptosis and
pyroptosis and identification of PTGS2 as the hub gene in
human coronary artery atherosclerosis [J]. Free Radic Biol Med,
2021, 171: 55-68.

Cai M, Sun S, Wang J, et al. Sevoflurane preconditioning
protects experimental ischemic stroke by enhancing anti-
inflammatory microglia/macrophages phenotype polarization
through GSK-3p/Nrf2 pathway [J]. CNS Neurosci Ther, 2021,
27: 1348-1365.

Xu D, Kong T, Shao Z, et al. Orexin-A alleviates astrocytic
apoptosis and inflammation via inhibiting OXIR-mediated
NF-xB and MAPK signaling pathways in cerebral ischemia/
reperfusion injury [J]. Biochim Biophys Acta Mol Basis Dis,
2021, 1867: 166230.

Rosario M, Fonseca AC. Update on biomarkers associated with
large-artery atherosclerosis stroke [J]. Biomolecules, 2023, 13:
1251.

Zhang W, Song JK, Yan R, et al. Diterpene ginkgolides protect
against cerebral
activating Nrf2 and CREB through PI3K/Akt signaling [J]. Acta
Pharmacol Sin, 2018, 39: 1259-1272.

Li ZH, Cheng L, Wen C, et al. Activation of CNR1/PI3K/AKT

ischemia/reperfusion damage in rats by

pathway by tanshinone IIA protects hippocampal neurons and
ameliorates sleep deprivation-induced cognitive dysfunction in
rats [J]. Front Pharmacol, 2022, 13: 823732.

Sun J, Wen CM, Zhang LY, et al. Effects of tangeretin on neuronal
pyroptosis in rats with cerebral ischemia/reperfusion injury
through PI3K/Akt signaling pathway-mediated autophagy [J].
Chin Pharm J (4 [ 2% % &), 2024, 59: 511-521.

Wang H, Zheng X, Jin J, et al. LncRNA MALATI silencing
protects against cerebral ischemia-reperfusion injury through
miR-145 to regulate AQP4 [J]. J Biomed Sci, 2020, 27: 40.
Hernandez-Jiménez M, Hurtado O, Cuartero MI, et al. Silent
information regulator 1 protects the brain against cerebral
ischemic damage [J]. Stroke, 2013, 44: 2333-2337.

Lian PQ, Fang YN, Yang H, et al. 2,3,5,4'-Tetrahydroxystilbene-
2-0-f3-D-glycoside attenuates the apoptotic responses of hypoxia/
reoxygenation injury in bronchial epithelial cells through
MAPK, HIF-1a and p53 pathway [J]. Acta Pharm Sin (% %% %
), 2017, 52: 1122-1132.



