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# . B8 WITHNEE 1% (Buyang Huanwu Decoction, BYHWT ) i ok B i S I P9 7E 451475 (cerebral ischemia-reperfusion
injury, CIRD J5 T8 ZhEBEBRan AR T 1E I KWLl . 50k SRA M2 505k BYHWT ¥697 CIRI S B R ER G 1)
U, AT EESNT. RAMRM Zea-Longa Bkl % K CIRI #%Y, BENLS AR BYHWD K. . &l
(1.29. 2.57. 514 ghkg) 4, FH 6 N, FHBFRAKK 6 H. ELLEZ S )G, IEMHETHRESIRIE /AN A5 HE AR
KAFHARE-PL (hematoxylin-eosin, HE). TUNEL Yt [ B G W82 45 i 4l 205 38 . Al O S B e i A8 4k Sy 240N
Western blotting frill 25 i 4 23 &8 151 (Occludin). E#% &8 H-1 (zonulaoccludens-1, ZO-1) HHEKIA; FEFEAAHIZH
FaE NS, B W2 2B AU OB -Bg- R R %, ORI 4042 . ELISA J Western blotting %6 1iF 5%
A FER WSS BYHWT 4697 CIRI JE B R B 1) 22 MO, WA, 228505 E 1
Ml (mitogen-activated protein kinase, MAPK) %Fi@% . S{RFARAILE, HEARRHETIREMGINE (P<0.001), MitEIEL
AN (P<0.05), ZEMEMEAEMBIR, Occludin 5 ZO-1 FRIEMMK (P<0.01), UMMM (P<<0.05); SHEAIALL
B, BYHWT a5 Ll Eatr (P<<0.05. 0.01). QMR 9 MERAMMIEIRE, EEEETRENHER . HIHRM
A DU ERAC R A2 o AU A 2 5 M 48 25 PR HE A 0 Mo BYHWT 385 i35 16 25 DU I R/ — v —y- 0 JRR TR - T 71 it 2541 13 ¢
RIEVER .. 2 PR FIAR % E1 (prostaglandin E1, PGE1) SHiAIERE ALY &8 2 (prostaglandin-endoperoxide
synthase2, PTGS2) 44 RIF, BYHWT THlG KR HALR+ PGEL /KT RES S (P<0.05), PTGS2 & HFE/KTBE
Pk (P<<0.05). Z5if BYHWT W] AEE L iR 16 DU IR = -y- TR ER-PTGS2- i I IR =AM N 4%, 3% CIRI G mia g
JIEE 5 B 4 7 o

KRR AR T SR I FREE S PRI R AR Y MR, WIS, REOAER A WS A
Z41F; PTGS2
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pharmacology and metabolomics
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Abstract: Objective To investigate the protective effect and mechanism of Buyang Huanwu Decoction (¥MHit #.7%, BYHWT) on
intestinal mucosal barrier injury following cerebral ischemia-reperfusion injury (CIRI) in rats. Methods Network pharmacology was
employed to screen potential targets of BYHWT for treating intestinal mucosal injury post-CIRI, followed by enrichment analysis. The

improved Zea Longa suture method was used to prepare a rat CIRI model, which was randomly divided into model group and BYHWD
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low-, medium-, and high-dose (1.29, 2.57, 5.14 g/kg) groups, with six rats in each group, and six rats in sham group. After continuous
administration for 5 d, the neurological deficit score and cerebral infarction area were measured. Hematoxylin-eosin (HE), TUNEL
staining and electron microscopy were used to observe the pathological, apoptotic and ultrastructural changes of colon tissue.
Immunohistochemistry and Western blotting were used to detect the protein expressions of Occludin and zonula occludin-1 (ZO-1) in
colon tissue. Non-targeted metabolomics was performed on intestinal contents, and the results were integrated with network
pharmacology to construct a “metabolite-reaction-enzyme-gene” network. Key pathways were validated using molecular docking,
ELISA and Western blotting. Results Network pharmacology identified 22 core targets of BYHWT for treating post-CIRI intestinal
mucosal injury, involving pathways such as lipid metabolism and mitogen activated protein kinase (MAPK). Compared with sham
group, model group showed aggravated neurological damage (P < 0.001), increased cerebral infarction area (P < 0.05), disrupted colon
mucosal structure, decreased expressions of Occludin and ZO-1 (P < 0.01), and increased cell apoptosis (P < 0.05). Compared with
model group, BYHWT significantly improved the above indicators (P < 0.05, 0.01). Metabolomics discovered nine differential
metabolite downregulation pathways, mainly enriched in steroid hormones, bile acids and arachidonic acid metabolism pathways. The
integrated analysis of metabolomics and network pharmacology suggested that BYHWT exerted its effect by regulating arachidonic
acid/dihydro-y-linolenic acid prostaglandin metabolic pathway. Molecular docking showed that prostaglandin E; (PGE1) bind well to
prostaglandin endoperoxide synthase 2 (PTGS2). After BYHWT intervention, the level of PGE; in colon tissue was significantly
increased (P < 0.05), while the expression of PTGS2 protein was significantly decreased (P < 0.05). Conclusion BYHWT may
alleviate intestinal mucosal barrier injury following CIRI by modulating arachidonic acid/dihomo-y-linolenic acid-PTGS2-
prostaglandin metabolic network.
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pharmacology; astragaloside IV; hydroxysafflor yellow A; ferulic acid; paeoniflorin; PTGS2

i 26 g — PR S A R G, ik i P
714515 (cerebral ischemia-reperfusion injury, CIRI)
R FEFN, 7 FBUR A EGRIE VR T R b
e WATIR ST RO, AR ke 2 KAt
B, 2 SEEREMNE 3 RIEK, Huiaska @it
LAC A B 20, FERIE i 4% o ) 47 48 AR IR A
sghn, PEgeit B an b E A Em AN B 2 800
JiN, N RO T A A ) 3 L R B
ok 25 i DAL ) S R G i 78 AR K AR A, B
Al SECRI R RACT RN . (58 Mt R aE T
WIS, AT 50% 0 i 26 o 225 AT e
B W RaE, BB W R AEIC AT R 5 30 F i (A
K. UG AEREIE T, PURE TR IESE, N
BRILRA NS, HIERER B 52 mds s, &
W9 1 268 B o B ) RR BRSOV e T B, X
o BRSO R R E— 2 51 RBUR B 2 A AL 3 O fitigk
RNV RS, FEAERE 4 S B RERG . Rt 20
SSLARAR M P A AT S 8 s R, RS H
W DhRe Sl S EL . PR R SR E AR
A R BRI, T -5 26 v R A AL A 5
I, AL HE -5 i L S B A AE BT T e SR R A G,

% FH & 7.7 ( Buyang Huanwu Decoction ,
BYHWT) i B EIHER (ERSED, 77 s R
BERAAMS, i 24 DU 2 S 2% . 5 AR

Do W7 V)6 A6 i A REAR S 2 UE I AZ Lo -
R MR 250 AR B FiR 3, BYHWT &+
PR REMBLS . PLET . (R ARG Z T7
THIVE ST 26 8Y, R i gy il 7 T S84 52 R0,
A5G T dof i 2 10 2 v 5] A g 3 b JEE 452 4 1 ok =
o AWFTE AT BYHWT % CIRI #5455 fiE
R BRI R E R, Nlm PRIE T s 14 iz 4493 LA
SRS B 4k R PR A R A S0 A B
1w
1.1 49

SPF gt SD KR 30 A, MAJiiiE (3004200 g,
HIL T KAEEE AR DA RA R R, FiEs
SCXK (iL) 2020-0001. ST T HE 25K
BHE 28 R B s s L, WAMIES SYXK (D)
2023-0004. BHPSEIGEIL T HIER 2RI E SR
Besh e 2 o flkE (HEES LZY'Y241108)
1.2 Z5%f

IS, HIHE. R e, JIE. Mo, 4
16 (52514 240301, 240401, 240401, 240201.
240401, 240601, 240601) ¥ H = = A 251K
FAERAFR, 21 THEAREMEE ZERT
i J RIS E o N S RE Y S R
Astragalus  membranaceus  (Fisch.) Bge. var

mongholicus (Bge.) Hsiao F TR . TERHEY) Y
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9 Angelica sinensis (Oliv.) Diels TR BHEE}
Y~ %j Paeonia lactiflora Pall.If] T-5AR . 4Hl5 R}
WS B Pheretima aspergillum (E. Perrier) )T
TR IEEMEYI IS Ligusticum chuanxiong Hort.
TR 22 S AHE B Prunus persica (L.)
Batsch [T i+ KA RHEMIZLAE Carthamus
tinctorius LI FIEAE, 957G ChEZ ) 2025 48
AL AE o
1.3 Zm5i

235- A b = F &I OH M (235
triphenyltetrazolium chloride, TTC). FARZR-F4L
(hematoxylin-eosin, HE) Zeifi ¥ T A A&
DAB S 505 & R e R (45435l G017
G1005. G1507. GI1212. G1102) W F I Fe4E/R
AR AT BEEEEH-1 (zonula occludens-
1, ZO-D. M&EM (Occludin). HIFIRFE N L4
¥4 2 (prostaglandin-endoperoxide synthase 2,
PTGS2). HimmE-3-i R M &M (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) HiiA& (#t5 77l
N 21773-1-AP+ 66378-1-Ig. 66351-1-Ig. 60004-1-
Ig) WHRN =EAEMEARAR AR LC-MS ¢ H
. M5 H £ [E Thermo Fisher Scientific A &]; 2-
F-L- AN H _LifF Aladdin A% ; LC-MS
BRI E Eifg TCI AW WM H3EE Sigma-
Aldrich A %] BIFRZ E; (prostaglandin E;, PGE;)
ELISA {7 & (#t5 ml002867) 1 H L ifEmgIEA=4)
BHEARAA] .
14 1427

HI1850-R 2 i v B8 Lot L bl mi AR S 35
WA TFRA PR AT BE-2600 BLR ek 4 (L5
FOMR DR S35 BR A7) ); KQ-800DE 2t 7 i8¢t
THEBEAS (RIS SESLImAER AR ARD; MB-96
HR AL CHTTL R BESC IR AL S A R A 7))
Vanquish % AH €354 . Q Exactive Focus %8 i 154X
(3£ [E Thermo Fisher Scientific A ); BVE-4 1
L HPKAX . SPW-DSE R 1K LI . SCG-W2000 A {k
HRNBIE RS DI R AR AR AFD
2 Ak
21 MEHEF S
2,11 #hPHIE Tz B AL 2 o WO AR AR R T
FIH TCMSP %% (https://www.91tcmsp.com/#/
database), PAITIRAVIFIH B =30%. KZj1E=0.18
NFRHETRE SRS IR, AT Hule 1. Bk

LIRS TR o R T RAG 2R BINEPE RS I 245970,
JHI K ZE CNKI(www.cnki.net) A PubChem Chttps:/
pubchem.ncbi.nlm.nih.gov/ ) # & i U 52 H A 20K
gy, R EIEPERCT BTG SMILES 254 Ak 7 45 44
Ko BT RIE K5 F N SwissADME “F-& (http:/
www.swissadme.ch/index.php), #K# B & WU (GI
absorption) N “High”. i 5% &% it 4 (BBB
permeant) 4 “High” HA7& Lipinski 88 5 i
BEAT 3% o K o 0 e 0 M R S R NN
SwissTargetPrediction #{ #& FE  ( http:/www.swiss
targetprediction.ch/) TV E/E FHEE &, FFoRiiE =
BN R TR TINEE P2 AE & UniProt #ds B
(https://www.uniprot.org/) AT FRHELRHE, 517G
BB TURH, RS — bR AR R 2 F5

2.1.2  CIRI 5B F RS 05 A CHE i3RI 70931
L “cerebral ischemia reperfusion injury ” Al “ intestinal
mucosal injury” NI Z A, 7E GeneCards % #fE ¢
( https://www.genecards.org/ ) Fl OMIM % ¥ F&
Chttps://www.omim.org/) "B WA IS REL A . B
G2 MBI ENR RS R, MHEANARFEREER
FEDRBE fi 2% H G 5 AR 553138 3N UniProt 41
P& (https://www.uniprot.org/) AT FRAELALHE,
PAFVMERER 4 o K SRAF 1 2450035 14 1 23 FH A A
85 R R A R AR LR 3 jvenn
fEZ8 T H (https:/jvenn.toulouse.inra.fr/app/example.
htmD), P 2 (A AL R A, JFEA9%E Venny
AT AL R .

2.1.3  “HV-EUT-RIE-RE R SRR RRb
PH & T 0% M B 5 R R 1 R R TN
Cytoscape 3.10.3 1, H4%E “ 259)- 18 53 - o -FE £
X 2

214 HEHAMK-FEEFAHEEMN (protein-protein
interaction, PPI) WZ&HIME AT HE A FA
STRING #%i#& % (https:/string-dborg/), B EYIFHI N
Home sapiens, highest confidence 5 0.7, £ FRiiFE
HH, B R TN Cytoscape 3.10.3 4T PPI I 4%4h
38T, F NetworkAnalyze THHEFE{E, [FH ARG
CytoNCA T H, X + K . /v &+ o
(betweennesscentrality, BC) . #2100 % (closeness
centrality ), CC). FHfE[m & H 0P Ceigenvector
centrality , EC ). J& #fi4 i& i ¥ (localaverage
connectivity, LAC) . %% H.0y 4 (network centrality,
NC) G R BEAT G, BRIk A v B 48 i A
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2.1.5 JERIAAER (gene ontology, GO) FE[KFIETHR
HH K HAHFI AT (Kyoto encyclopedia of
genes and genomes, KEGG) BB & £ 4 K
“2.1.47 TUF R IO B 3N R IE S 4.5.0 3K
7] org.Hs.eg.db- BiocManager- clusterProfiler %5
BAEPE, #1T GO EEE M, R M 45 R rT Ak
FIH R BT 4.5.0 A+ BiocManager £04 2 T (1)
clusterProfiler. pathview Zf2/7 4, #H1T KEGG 15
ST, IR R T

2.2 BYHWT 5%

BYHWT HEE 120 g. HJH)E 6g. 74T 4.5g.
Hiolw 3g. JIE 3g. MR- 3g. A3 g Rk, &M
T HERRRILZGM, NN 10 fEE 17K, 323 40 min
Ja, BOKEF KRS 30 min, JEt; EERIE,
eI B2 IR, W4EEAEZE 1.2 g/mL. &
K, BYHWT g i . BRI EER A,
BIBRER AT 25H A TR EE 2079079 0.34 0124 003
0.16 mg/mL.

23 PEL

231 BRI RAHSRE T Zea-Longa Zif& AP
il # KB CIRI A8 : KEFRE &G, ip 2%/
Fb 24 (40 mg/kg) R, 43 BS54 INB0E Bk M
s GEALINAN BT oy, B K LA 2 3R )
Bk o 2 2Ae SIHRIA BE 3R Bk 7 X Ak 2 18.0
mm 0B R, &5 F RGN . kil 2 h
o, FBREAE IR E MmREE . RFARBAN B A
MBIk e Ho o 3 KERTERESS, 28 Longa ¥
IELY, XA D Re SRR E AT VP4, PP 1~
3 3 IR BRG], N G 2R 555

232 pWEEH BURTARIKK 6 X, Fig
T B K BRBEAL > A AU A BYHWD IS, . &
& (1.29. 2.57. 5.14gkg) 4, 4 6 H. &4
294 ig MM, T ARANERA ig SEARFAM
AFRERK, 1R, ESA) S d.

233 MZIIRESRIAVE S EBRIM 2 h FEEVE 24 h
Ji, 2 Longa PE/MEPIAT M Dy RESAEPE5)

VbRt 0 4, Jorl WAL iALE, FEBNIEH
175, TR AT A 24, HERITH
LA AR 7 1R R S Bl AT 3 4,
WrpERG, A mFARMEIE: 4 7y, SIREUE3)
DiRe/™ sz din, Wk H EATER

2.3.4 TTC JLillEiifEseims  RIRGB R

Jeis BT S ARFE HR B . X ZHEZAT-20 C
JE 15 min, BfEATRAROOESY) , VI REE
2 mm. KN E T 2% TTC i, 37 C#bt
I 30 min EY(E 4. Yeti)s, EWMKAHR LI
RAAE, FIAEX IR A, 8 Image J Bt
17 BB S B FF o R AR X S T A

2.3.5 HE JMEEMALRELI KRG
Sil)E, WESHRKREMAEAL, (A 4% 2 EHE
HE [ 2 . [ e AL, Y1 BKJE 4T HE
ety WSS SUR LS R .

2.3.6 TUNEL ZeafilghipH aifuydr: 45
AV A EKE, SHTEARN K bUEEE, @
AL AR VR E TUNEL S S B2 S5 A -
T EAIEE SN . DAB 05, SRR EY, B
JE OB K. THASE . WHE T, TR
BN RAEEUE, (] Image J BA4E4T 4T
2.3.7 I AANATINZE 2H 2 Occludin T ZO-1 %
ik GAUIA S | XFPERMPUR SR R HVE
2, ARAH. % FEAEARMER, A
Occludin. ZO-1 —¥i, 4 CW&E IR I HRP ¥
L P E, DAB B, HARREYL, ME L
Wi, BHBCE A, TR WA,

238 H 7 E M B (scanning electron
microscope, SEM) FliZ i L4 (transmission electron
microscopy, TEM) W24 17 2H 23k T 45 1)

(1) SEM: #2H KR EEMAH N R K I BER
R, 2.5% K BVl e, 4 CHRAF. ek
FEAH 0.1 mol/L PBS ¥4k 3 IR, %K 5~10 min,
WKL 30%- 50%. 70%- 80%- 90%. 95%-. 100%
LA FEML K CEARRA BB 10~15 minD o flii/K
FEMZE COx In It mi 18, F A S0k 5 f R [ E T
m b, BTG E 4 I DA 5 T L
KH SEM M2 H-H 18

(2) TEM: FHRREMHALRE 2.5% 8 1%
4 CHEEELRH, HKIRE 30%. 50%. 70%-. 80%-
90%- 95%- 100% LEEf /K EiT B EAIE, KE,
SELL, EEEY R, Geth, R TEM MEEHF40 .
2.3.9 ELISA fMigs g4k PGE, /K KA K
R4 I 2L 2R 2 TV PBS G ifiide 25 Bk B I,
FRoE B e LR, 4% 109 FEABR A S
R E AR PBS 22, TUKIB 564 T FH 3%
TSR BT EE, 4 "C. 5000X g B 10 min,
Wk BIEW,  FE IR S B IE PGE 7K.
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2.3.10 Western blotting il 45 2041 Occludin.
ZO-1 M1 PTGS2 HFHEHFKL MWMEMHLR, MATE
IR AR R DR BE ), SR BCA 7
SR AR . &AM E T i mBR- R A
WBE R F vk, ¥ % PVDF I, 40 E A
9] 20 min, JIA—PT, 4 CWELR; TBST &
B 3 %, FFXR 10 min, A ZH0, ZiRFH 30 min,
TBST j&¥E 3 UG, NI ECL AL RO,
L Image J 34453 #1251 K AR

2.3.11  FEEAREH 7

(1) FEAKCH: FEAREUmE N EPIREA, i
AT 4 mg/L 2-50-L-R TN 2R 1) H RE I 600 L,
WIETRAT 30 s MAENER, 50 Hz B 120s, =i
AEAHREL 10 min. 4 ‘C. 12000 r/min &-C» 10 min,
B RIS, 22 0.22 pm JEFEE R 5 HERE

(2) i %A% : Thermo Vanquish A & R0 &
4t, f# ] Acquity UPLC® HSS T3 4 il (100 mm X
2.1 mm, 1.8 pm), AR 0.3 mL/min; #1740 C;
HEFER 2 pL. IEE TR, MBI 0.1%H R 4
(B1) F10.1%FF BRI (AD); BT, Hish
NI (B2) 15 mmol/L HERE /KIF (A2).
B EEWEMNL: 0~1.0min, 10% B; 1.0~5.0 min, 10%~
98% B; 5.0~6.5min, 98% B; 6.5~6.6 min, 98%~
10% B; 6.6~8.0 min, 10% B.

(3) Fiitt4&fF: Thermo Q Exactive Focus Jii i
Rl g, HEWI% S TR (electrospray ionization,
ESD, 1E. fBFWi% k578 3.50. —2.50kV,
#5540 arb, BN 10 arb, BHERFE 325 C,
PAAFHE2E 70 000 HEAT — R A, —HEFHEfME
m/z100~1000, K HCD BHT R34, hibfE
REEN 30 eV, ZZorHiEN 17 500, REE T
3 BB TEMTHRL, FENCRAHZISHRR BRI
T MS/MS 15 5

C4) Hodm b 2180 23 . S 06 B i &
Proteowizard %4 (v3.0.8789) A MSConvert T.
A0 mzXML #2009, ZH R XCMS (v3.12.0)
AT IR VIR WSRO, AR AR
Vi EAIR . BT R FEA AT SRR & B R E
FHid I8 RSD>30% AR, F T f5 2 5 4 4
F| F} HMDB . massbank LipidMaps~ mzcloud. KEGG
B EBRUE AT U 5, 1SRRI e M4
R BARREES BT m/z VLECR — 20 IR
B TULEL R, KA R AL Ropls!' kAT 3 sy

43 # (principal component analysis, PCA). />
- H A 43t (partial least squares-discriminant
analysis, PLS-DA). 1E &2 fhi 55 /) — - ) 51 53 Hr
( orthogonal partial least squares-discriminant
analysis, OPLS-DA). il B G IPA A,
BARA I LL Ry R2y A Q2 VHA . Z2 AU
fiE bRy P<0.05 HAZEHEIEVEHGY (variable
importance projection , VIP ) > 1 . ff H
MetaboAnalyst!31i3F 47 22 5 A 420 1 Th e 38 2% = 4
S54hoarbr, TFEEL KEGG Mapper AJ 4L .
24 BEWEHBEFSRGEFESH

HFIH Cytoscape 3.9.1 FfhH1[#) MetScape it
SAE G G R, g AE)- SN -
B W 2%
2.5 REISES 0 FRHERIE

BT AR OB -BE AR S BT AR
% 2 AR Y PGEy AE N RCAR, HHEARERE S
PTGS2 £ A%k, )\ PubChem %4 23K HL PGE; [
T HESER), 2 OpenBabel ¥4 SDF %X S
Mol2 #% X, B J5iEiE AutoDock HHATURIIAEE . iR
| P TR B T R0 E e I, e BRLAR S5 A T
. M RCSBPDB ### /% (https://wwwl.rcsb.org/)
RIFZAREE A PTGS2 [ =4E45H, 4 AutoDock 2%
BREE E B2 RIK I T AR M 2 S AR AR
HH. XZAK-TARE ST 7 TR S &
fE, 181 PyMOL SEIUHrE Gt Al # Ak 70 #
2.6 GZItFESH

KH GraphPad Prism 10.4.1 A7 Seit 53
BT, BAELAX £ s Kom. 2RISR SR Z=T7 2
38T, PR ELECR ¢ R .
3 R
3.1 ETREHEFETM BYHWT A7 CIRI 5|
ENFERRIGIEEERES
3.1.1  BYHWT PR KL R iE M
TCMSP #udli P th 15 238 1A Ry 17 #, Z46H
ROy 17 7, FRATH R 14 F, BRAZH B0sor
19 F, G RE 2 F, NE AR 6 M. 1
% PubChem (¥ . CNKI kAL = I 45 &
SwissADME i 1415 21| 4 R M08y - 52 BYHWT
YRR 67 FiEERLS, 364 AME LA
3.1.2 BYHWT /Y7 CIRIL B )i R 4 15 8 s 1
ffii% M GeneCards K OMIM #i#FE#i % CIRI.
o R A0 PO a5, 25 3 5 FR SR PO HE A 1 454
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A, 5 BYHWT V&R HT 364 AMEFHE ASHAZ
£, 183 175 NREME S/E N BYHWT ¥R77 CIRI
K B IR i e e R s, W 1

313 “HW-Rr-R-RE N MR T
Cytoscape 3.10.3 #fF£4:] BYHWT W& 1% 5
CIRI. IMI 548 S N4, DL 2. MR P e

GeneCards OMIM
1223 30 26
189
BYHWT

1 #MPEERARTT CIRI R ERRIGRE SRS
Fig. 1 Potential therapeutic targets of BYHWT for CIRI

and intestinal mucosal injury

1T X K
p "0 g
AL L X

TR FR BYHWT R pr, R EOZERRIR CIRIL BRI
s, GOKITIERR BYHWT FINGTERSr, #OEER R
FRAMIAYT CIRT 5 18 R B0 47 (¥ 78 A2 3L R HE A

Red arrow represents BYHWT and its components, purple diamond
represents CIRI and intestinal mucosal injury, green rectangle
represents active ingredient of BYHWT, and yellow circle represents
potential common target of active ingredient in treating CIRI and

intestinal mucosal injury.

2 ABAIERIAIATT CIRI REFEFRIAAH “Z549-R%
D-TRIE-EEER” P4
Fig.2 “Drug-active ingredient-disease-target” network of
BYHWT in treatment of CIRI and intestinal mucosal

injury

By, il 2. KRR FeAVUHIR
WM. B ABR. RRER. HEER. 7-
O-methylisomucronulatol. B-%+ (i FE. TEATETI R .
3.1.4 PPI MZSIMEE JA% OB SSRE % 175 4
CAERE AU\ STRING 4 /7, 45 5385 CytoScape
3.10.3 BAFFEAT ATAAL S0 B, FEE 175 AT AL
1 453 10408, HHE CytoNCA o Hr i A r g ik
i, Bl BC. CCy EC. LAC. NC %
JE AR I R AL BOIEAT 2 IR, 2 IR I S AR
A 26, BC HALECA 15.479 409 98, CC Hif %L
49 0.680 555 556, EC H7%0H 0.136 930 816, LAC
HHAZECN 17.840909 09, NC HAZECN 20.258 342 8,
P3PPI 2% (& 3), Lk 22 MZ O R

B3 #MBAERIAATT CIRI 5RAE R X R A
PPI %%
Fig.3 PPI network of key target proteins for BYHWT in

treatment of CIRI and intestinal mucosal injury

3.1.5 GO Uiig &4 CO ThReE E s
£ Wik 2 (biological process, BP) 4 At 41 il (cellular
component, CC) F14rFIfE (molecular function,
MF) 3 N5, WilE 4 Fios, 22 MEOEE R BP
I3 BT T AR X AR I SR L UL 4 s
B KR ZREM R MG CC 43 HT FEEHETE RNA
Role 0 2. B, RMX 4, MF
ST EEE RAE DNA S8R 456, 4
TREG G R REAERBETE.

3.1.6 KEGG g4 BYHWT /T CIRI,
IMI 1] 22 MZOHE RS R ARAE 155 JRiiRg 1, H2ii
BERNEE A REEHT S, RHERET 15 fiEEg
AL AR (B 5D, BAEA RAER OB R
RUTE ARIAR SIS R BRI G IR S K s A
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Fig. 4 GO function enrichment analysis
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Fig. 5 KEGG pathway enrichment analysis

e NEYRR . W ITIKE B 68>

BYHWT 577 CIRI 52 IMI % 5 ZL L .

3.2 BYHWT X CIRI KFRAFEZThREHRIT S B 0
W 1 R, BERAKEARBBALIT N

Pl HHEFARALE, BRI K R E D) REHR

PEO B2 TR (P<<0.001); S5#EAYZH Lh4:, BYHWT

&1 FPEEIIAXT CIRI KERBEZINREGRIRIT 5 HIFZ 0T
(Xts,n=6)
Table 1 Effect of BYHWT on neurological deficit scores in
CIRIrats (X£s,n=06)

2077 7/ (g kg™ P D) BEERAR T 7
[EEN — 0.0040.00
it — 2.67+0.52¢#
BYHWT 1.29 2.33+0.52

2.57 1.83+0.41
5.14 1.67+£0.52*

HBRFARALE: ##P<0.001; SRMALF: "P<0.05 "P<
0.01, £2[F,
##P < 0.001 vs sham group; “P < 0.05

same as table 2.

L R 2K B 42 D REER AR VT 20 B 2 BRI (P<
0.05. 0.01).
3.3 BYHWT X} CIRI X R AN+ 5E mAR B9 520
WK 6 fior, BFARAEKBRMGHLAR N A G
BEIX, WAIZHAI BYHWD i . sl ok R
WA A FRER A AL, SHEFARALL
B, IRV K BB AE I A B N (P<<0.05);
BRI A, BYHWT #5771 s 41 K 5B 48 T A7
WERN (P<0.05).

*P < 0.01 vs model group,
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2.57

TR ZETH A %
)
S

0-
RFEAR HR 129 257 514
BYHWT/(g'kg ™)

BYHWT/(g'kg™")
H5BRFRALLE: P<0.05 *P<0.01; SHAALE: "P<0.05, TEIFE.
#P<0.05 *P<0.01 vs sham group; “P < 0.05 vs model group, same as below figures.

%6 BYHWT Xf CIRI XERANHESE EFR
Fig. 6 Effect of BYHWT on cerebral infarction area in CIRI rats (X £ s, n=3)

3.4 BYHWT X CIRI X R 45 RALH AR AR A RIS
HE Jem s (E 7 BoR, BFERAKEmE
BHSIEES, HAGEMEARTEERE, ToK M & %=
s RS H IR IR . K, IHRE
s, BURILEWRSE, SHEHEHAILE, BYHWD
7 E 2H 45 1 A 25 BRAR A 388 AN [FIAR BE A9 R o
TUNEL Zeta 4558 (1 8) fBor, SEFRLL
B, B A T R AE s 1 BYHWD K.
H TR A S A AN R TR sk, Hodr s
L A o .
3.5 BYHWT %t CIRI KERZFLALEHF Occludin
1 20-1 FRIXHIF N
G HA AR (9 SR, SEF AR,

90 (X+s,n=3)

P K B 45 L 23R Occludin A1 ZO-1 FBH R
KW SR, BYHWD . EflEdl
Occludin fl ZO-1 [FJFHPEREIE 0.

Western blotting 5% (& 10) iR, HEFA
HIhEr, AR REHHLH Occludin 1 ZO-1
FEAFRIZKTBERL (P<0.01); SR E,
BYHWD . =il EH L 7 2H 214 Occludin 1 ZO-
1 EARBKPFEEA S (P<0.05).

3.6 BYHWT X CIRI X FR&5RAE LD B MEE RS20

SEM £ (E 1) &R, PR, #AH R
BYHWD & FI24H R HAERS. BE K
SATE I 2R . TEM 4558 (& 12) 85, |’
FARAKRG LR AMRES S, SR ELET

& v o v

TR

BYHWT 1.29 gkg!

BYHWT 2.57 g-kg ™!

BYHWTS5.14 gkg™!

®7 RAKRLEHEL HE FELER (X200)

Fig. 7 HE staining results of colonic tissue in each group of rats (x 200)
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0
AR BiA 120 257 5.14

BYHWT/(g'kg™)

8 FHKXRLEMHEALR TUNEL RELER (X200; Xts,n=3)
Fig. 8 TUNEL staining results of colonic tissue in each group of rats (x 200; X+s,n=3)

Occludin

[EERN (Y]

BYHWT 1.29 g-kg™!

BYHWT 2.57 g'kg™!

E9 REAKRLEEFLAL 20-1 F Occludin FTik (RIELHL, X200)

Fig. 9 ZO-1 and Occludin protein expressions in colonic tissues of rats in each group (immunohistochemistry, x 200)

1.57
il
X
Hé 1.0 x o 70-1
=
o 4
sz{ 0.54 Occludin
3
N
GAPDH
0 J

BFEAR BER 129 257 514
BYHWT/(gkg ™)

G- o eew e

—— e tmmp G o

T T T T T
BFA B8 129 257 514
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2.3X10°

5.9X10*
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Occludin £ FAHHXT R IE &

1.51

0.5 1

fiiid

FEAR HM 129 257 514
BYHWT/(g-kg™!)

B 10 BYHWT Xf CIRI XFREEMFELAFH Z0-1 # Occludin ERFIAWFN (X +s,n=3)
Fig. 10 Effect of BYHWT on ZO-1 and Occludin protein expressions in colonic tissues of CIRI rats (X + s, n=3)

B HEPRESE, B KR4 g b R B ) e R
Wk, BBV R, MR, i
WG R A s, AARFKE, 40 AB S A
AARE; 1 BYHWD K. . & &4 s R ani

ISR, B K, Hdm i E R s
B Wk 2 fon, SRFARAIE, HAH KRS
Jip 2H 2R T B R B N (P<<0.001); H5EAY
AL, BYHWD %7 E 24 K R I VRS % 3

RWERE AR, ERRGRE, AT wEEFED (P<0.05).
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) X100

X500

X1 000

BFAR R BYHWT 1.29 g-kg™! BYHWT 2.57 g-kg™! BYHWT 5.14 g-kg™!
11 FHEKRLEHEALR SEM £R
Fig. 11 SEM results of colonic tissues in rats in each group

X8 000

X15 000

| X40000

BFAR R BYHWT 1.29 g'kg™! BYHWT 2.57 g'kg™! BYHWT 5.14 g'kg™!
E 12 HEXREMER TEM FR
Fig. 12 TEM results of colonic tissues in rats in each group

2 BYHWT X CIRI K454 X BEEEE N 2R (K 13-A. B) &R, BFEARH. HRIZHF

(Xts,n=6) BYHWT &5 & 41K RS A R X 2 52 70
Table 2 Effect of BYHWT on tight junction width in Fio BT FEFARAREA ST E B, 1

colonic tissues of CIRI rats (X £ s, n=6)

BYHWT &l B4 S5 B AR B EEE, X

A Rgke)  REEREE )5 41K B0 1593 5 .5 .OPLS-DA 44
*ﬁ@ . 2 407.83;109.70### ( 13-C’\’F) EIA{_\‘; IE\ ﬁ%?*ﬁﬁ?ﬁi%ﬁéﬂg
BYHWT 1.29 224233+51.80" MR AT 5 BYHWT i A AR A2 B i
2.57 2 144.33+74.26" S LR TR ) Ak e .
- 130094 66.96° XN AR R, ARGFE—EER, H

BA B EEI R

3.7 EEKRSBAZFEDHR 372 ERAUEWMTEMSH DL VIP>1 456
371 ZIUGEAN AT SRR BRSO (P<0.05)§fik i F 1 R ARSI .
WER, REZTESIINESEIE. PcA SEFRALE, HRAFRED 73 FEE Q0=
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Fig. 13 Multivariate statistical analysis

Y, B, S-ER O, LIRS N- 3.7.3  REHERK T W 14 Fos, BYHWT 236
(1-R )N EFR . PGEr. 3,4,5-=HEIE A H . CIRI 5|1 i i 07 ) e 5 2 [ s R 2B )
WFEHRE, HPA 33 AR 40 ANFF, Bk ARl REBAEY SR VIR BRAEYE K. 1
RFYI T ES S CIRI BB IHEFEH BYHWT T AEVUGRRACH . 44 R, T yhER AR

Ja, MRAAT 9 AZ A LR RILBR A B EEA R
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Fig. 14 Enrichment analysis of KEGG pathway for differential metabolites
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& 15

-5 BB E 7 ML

Fig. 15 “Metabolite-reaction-enzyme-gene” network
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Fig. 16 Molecular docking schematic of PGE1 with
PTGS2
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Fig. 17 Effect of BYHWT on PGE1 level (A) and PTGS2 protein expression (B) in colonic tissues of CIRI rats (X £ s, n=3)
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