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Abstract: Objective: To analyze the mechanism of action of Jixiang Weining Granules in the treatment of gastric
ulcer (GU) based on network pharmacology and molecular docking technology. Methods: Active ingredients and
predicted targets of Jixiang Weining Granules were screened through the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP) and literature retrieval. Related targets of GU were identified
using the Human Gene Database (GeneCards), Online Mendelian Inheritance in Man (OMIM) , and Therapeutic
Target Database (TTD). Cytoscape 3.8.0 software was used to construct a Chinese medicine compound regulation
network and a protein—protein interaction (PPI) network. Gene Ontology (GO) functional enrichment and Kyoto

Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were performed based on the Database for
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and Integrated Discovery (DAVID).
between important active ingredients and core targets. Results: A total of 89 effective ingredients, 872 drug targets,

Annotation, Visualization, Molecular docking validation was conducted
and 5 865 disease targets were screened from Jixiang Weining Granules. Based on the topological analysis of the Chinese
medicine compound regulation network and PPI network, key targets such as tumor necrosis factor (TNF) , epidermal

tumor protein p53 (TP53), and AKT

serine/threonine—protein kinase 1 (AKT1), as well as core ingredients including quercetin, batatasin Il , kaempferol,

growth factor receptor (EGFR), mitogen—activated protein kinase 1 (MAPK1),
and peiminine, were identified. GO analysis yielded 1 420 entries, primarily involved in inflammatory response,
cellular response to oxidative stress, mitogen—activated protein kinase activity, and oxidoreductase activity. KEGG
analysis identified 182 pathways, mainly involving TNF, Janus kinase/signal transducer and activator of
transcription (JAK/STAT) ,

Molecular docking showed that the binding affinity between most key targets and core ingredients was < —=5.0 kcal/mol,

and phosphatidylinositol 3-kinase—protein kinase B (PI3K-Akt) signaling pathways.

indicating strong binding affinity. Conclusion: Jixiang Weining Granules may exert therapeutic effects on GU by acting
on targets such as TNF, EGFR, MAPKI,

kaempferol ,

TP53, and AKT1 through ingredients including quercetin, batatasin Il ,
and peiminine, thereby regulating signaling pathways related to inflammation and immunity, cell
proliferation and apoptosis.
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*1 REBTHHULERS

G e 0B(%) DL 71
MOL005755  1-(4-hydroxybenzyl)~4-methoxy=9, 10~dihydrophenanthrene~2, 7-diol 54.18 055 H
MOL005756  2,3,4,7-tetramethoxyphenanthrene 39.09 0.29 EPa
MOL005761  3-(p-hydroxybenzyl)-4-methoxy-9, 10~dihydrophenanthrene 3798 0.55 EP)3
MOL005766 3, 7-dihydroxy-2,4~-dimethoxyphenanthrene-3-0-glucoside 3146 0.78 EP3
MOL005768 4, 7-dihydroxy—1-p~hydroxybenzyl-2-methoxy-9, 10~dihydrophenanthrene 30.54  0.55 F
MOL005773  blespirol 4374 0.86 EPS3
M4 Glucose - - M
M5 Mannose - - EP)3
M6 Gymnoside | - - EP)a
M7 batatasin [l - - H
M8 shancigusin [ - - K
MOL000211  Mairin 5538 0.78 K
MOL000239  Jaranol 50.83 029 H
MOL000296  hederagenin 3691 0.75 T
MOL000354  isorhamnetin 49.60  0.31 I
MOL000371  3,9-di-O-methylnissolin 53.74 048 I
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G e 0B(%) DL L]
MOL000378  7-0-methylisomucronulatol 74.69  0.30 TG
MOL000379 9, 10-dimethoxypterocarpan—3-0-B-D-glucoside 36.74 092 FEE
MOL000380 (6aR,11aR)-9, 10-dimethoxy—6a, 1 1a-dihydro-6H-benzofurano[3, 2—c]chromen—3-ol 6426 042 FEE
MOLO000387  Bifendate 310 067 B
MOL000392  formononetin 69.67 021 WK
MOL000417  Calycosin 4775 024 HE
MOL000422  kaempferol 41.88 024 WK
MOL000433  FA 68.96 0.71 T
MOLO000442  1,7-Dihydroxy=3,9~-dimethoxy pterocarpene 39.05 048 W
MOLO000098  quercetin 4643  0.28 %:%P B
M9 Astragaloside 11 - - HEK
M10 Astragaloside [V - - WK
MOL001001  quercetin-3-0-B-D~-glucuronide 30.66 074 7y
MOL001002 ellagic acid 43.06 043 B2y
MOLO001004  pelargonidin 37.99 021 2§ AR
MOLO001006  poriferasta=7,22E-dien-3beta—ol 4298 076 W
MOL001009  guggulsterol-VI 5472 043 W
MOL001013  mansumbinoic acid 48.10 032 &%y
MOL001026  myrrhanol C 39.96 058 &Z
MOL001028  (8R)-3-oxo—8-hydroxy—polypoda —13E,17E,21-triene 4483 059 %%
MOL001029  myrrhanones B 3439  0.67 %&Z
MOL001031  epimansumbinol 61.81 040 %z
MOL001033  diayangambin 63.84 0.81 &z
MOL001040  (2R)-5,7-dihydroxy—2-(4-hydroxyphenyl ) chroman—4-one 4236 021 &%
MOL001045  (13E,17E,21E)-8-hydroxypolypodo—13,17,21-trien-3-one 4434 058 %%
MOLO01046  (13E,17E,21E)-polypodo-13, 17,21 -triene-3 , 18—diol 3996 058 B2
MOL001049  16-hydroperoxymansumbin-13(17)-en-3B-ol 41.05 049 &%y
MOLO001052  mansumbin—13(17)-en- 3, 16—dione 4178 045 &Z
MOL001061 (16S,20R )-dihydroxydammar—24—en—3-one 3734 0.8 &
MOL001062  15a~hydroxymansumbinone 3751 044 W7y
MOL001063  28-acetoxy—15a~hydroxymansumbinone 4185 067 %%
MOLO001095  isofouquierone 4095 078 W
MOLOO01126 L(::;ié?fii?i)_—y%—:zjt;?e—( 3,4,5-trimethoxyphenyl)-5,5a,6,9-tetrahydroisobenzofurano[ 6, 5—f][ 1, 3] 4408 090 LG
MOL001131  phellamurin_gt 56.60 039 Bz
MOL001138 (3R,20S)-3,20-dihydroxydammar— 24—ene 3749 075 &
MOLO001156  3-methoxyfuranoguaia—9- en-8-one 3515  0.18 %z
MOLO001175  Guggulsterone 4245 044 W
MOLO000358  beta-sitosterol 3691  0.75 g% :&:j’Trl)_t\liﬂ:
MOLO000449  Stigmasterol 4383 144 g% —t
MOL000490  petunidin 3005 031 &
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%5 R 0B(%) DL L]
MOL000988  4,17(20)-(cis)-pregnadiene-3, 16-dione 5142 048 %%y
MOL000996  Guggulsterol IV 33.59 074 W#
M11 2-Methoxy—5-acetoxy—fruranogermacr—1(10)-en—6-one(FAS) - - i)
MOL001215  tirucallol 4212075 i
MOL001241  O-acetyl-a—boswellic acid 42.73  0.70 IE

MOLO001243  3alpha—Hydroxy-olean—12-en-24-oic-acid
MOLO001255 Boswellic acid

MOLO001295 phyllocladene

MI12 3—Acetyl-11-keto—B-boswellic acid(AKBA)
MOL001494 Mandenol

MOL001792 DFV

MOLO002879 Diop

MOL005344 MOL005344

M13 Dencichine

MOLO001755 24-FEthylcholest—4-en—3-one

MOLO001771 poriferast—=5—en—38B-ol

MOLO001973  Sitosteryl acetate

MOL007514 methyl icosa—11, 14~dienoate

3932 0.75 A
39.55 0.75 AA
33.40 0.27 A

- - LA
4200 019 =k
3276 018 =&
4359 039 =tk
3632 056 =k

- - =t

36.08 0.76 i
3691 0.75 .
4039 0.85 W
39.67 0.23 W=

(5S,8S,9S,10R, 13R, 14S, 17R)-17-[ (1R, 4R ) —4—ethyl-1, 5-dimethylhexyl]-10, 13-
MOLO007535 dimethyl-2,4,5,7,8,9,11,12,14,15,16, 17-dodecahydro—1H-cyclopentala|phenanthrene-3, 33.12  0.79 W~

6—dione

MOLO007536 Stigmasta—5,22~dien-3-8B-yl acetate 46.44 0.86 v

M14 bornyl acetate - - [

M15 camphene - - [

MOL004440 Peimisine 57.40 0.81 Wi LB
MOL004443  Zhebeiresinol 5872 0.19  #WillHk
MOL004446 6-Methoxyl-2-acetyl-3-methyl-1,4—naphthoquinone-=8-0—-B-D—glucopyranoside 33.31 0.57  #rhifs
M16 Peimine - - i LBk
M17 Peiminine - - LIRS
M18 Picropodophyllin - - i DUEE
M19 Zhebeirine - - RS
M1 Sericic acid - - T IS
M2 Phenylalanine - - jisZ L]
M3 Glutamic Acid - - T IS
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HEO S ) L . degree HEFF AT 10 (8 SCBE ST 95 K
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M58 P A B F- (VEGE ) 455538 [ 55 200 Jif 384 58

A

GeneCards

Janus 4  (JAK) -5 5

R 5, ) 1 ERRHIEES B (A) REBTHHA
v =4 D
BT RS o KEGG M i B AR 367 182 5%, LS B 5t E1 &R ERHEE (A B T AL
e T A £ = I s, Ho 58 RmZERRFR
b > Y l e
i SR MK 5k 1Y) 30 2% i AR AL B DL S, s €
MI7 . MOLO05761
Mofii0422 i
MOLO0D371 .
GIAl PLCGI PSMD3 PPPICACYP26AI CDKI FGF2 PNMT PCNA SLC2AI ILIA GSK3B CDC2SA P2RX7 GSTMI THBD CXCRI CASPOADORA2A NCFI NRII3
M4
MOLO01033 M6 MoK MDM4  RBI PLA2G2A ILI0 PIK3CG MET CYP2C9 GSTAI DRD2 PIGSI CYP3A4 RARB ERBB2 APEXI MGAT3 AHR BCL2LI MAPKS GSTPI JAK3 ERCCI
MOLO01062 MOLO001031
M M6 FPR2 NTRKI VDR PPARD ROCK2 AR CHRMI BAD D22 CXCLII PIK3CB OPRDI GCGR MINRIB PDESA HRH3 BDKRBIHMOX1 CPB2 AURKB PDEAD
Mogp L8 MOL00I001 PLAT CBS ADRA2A ABLI PONI ROCKI SLPI PIGERI POLB MAPKI4 KDR CXCLS EPASI MMP2 ZAP70 HSPBI TRPVA CXCLI0 TH AKRIC3 PLG
MOLOITT1
MOL001002 MOL000033 MOL000211 MOLO000358 FYN  EIF6 BCHE UGI2B7 RXRB COL3Al BRD4 CYP2IAl ALPL IGFIR PRKCQ SLC6A4 HIR3A KDMAC TYMS ERBB3 COLIAl ALK NAMPT JAKI CHRMS
MOLO0I94  MOLO0I973 MOLO01061
MOL001755 SCD DCAFS CDK2 CTSB PPARG AGIRI AURKA GC NPEPPS LCK RXRA PTGES OGA AKRIBIOCXCL2 ITGB7 RET RPS6KBI GaA MMP3 CYPIAI
. OGP MOLO0ST73 MOLO0I004 PIGIR CYPIA2 Fl0 FOLHI AVPR2 QDPR MMPI4 IL4 RASSFI PIPNI TBXASI ACE SCNIOA ITGBS CDKNIA CDK4 ADRB2 PTGER2 NRIH3 MALTI CX3CR1
'MOL000490 MOL001131
MOL007514 MOL001295 ILIB F2 CYPI9Al LIPE RPS6KAI GLA TOP2A MAOA PRKCB IL2RA RORC MCIR TACR2 PPARA CA2 PLA2GIB CES2 CDC25B PSEN2 NOSI EGFR
MOL000239 MOLO0098S. Haipiaoxiao MOLO01255 M3 HSDIIB2 G6PD DPEPI NR3CL MYC CHRM4 PTPN2 AKRIBI AKTI SLC2A4 HDAC4 CAVI PRKCD MMPI2 PLA2GI0 NOS2 LPARS PLAU CYPIBI FUCA2 MDM2
MOL001792 Maoyao Sharen MOLO04446 ABCCR  SELE TNF PTGFR4  F7 CAPNI MAP2K4 CD69 CIMOLG  CSK  ITGA2B  IL6 HSDI7TR2 ACHE TLRY BRAF FKBPIA UMPS FLT3 TOP2B AKRIC2
MOLO007535 MOLO001029

MOL005755

Moz MO0 PEPD CYP26BI JAK2 IKBKB FABPI CASP3 RUNXITI PINI  SHBG
- 'MOL000379 ‘] CYP26B1 JAI FABP1  CASP3 RUNXIT1 )3 G
Ruxiang M Huangqi MOL00S756
'MOL004440

ESR2 NFE2I2 MTOR ADHIB INSR ITGAd CHRM2 NQOI  KIT

FUCAl ASAHI ADK PTK2 CASP7 APP CASPI EDNRB ALB STAT3
Y NCOA2 NOS3 PRSSI HIRIA RAFI PARPI ANPEP MCHRI HDAC6 ACVRI

MOL001040
o - ABCG2 SODI EP300 TOPI MAPKI IGF2 GLPIR CCRS MPO MMEL1 IRFI MAPK3 LGALS3 TRPMS PRKCA TPHI MMP9 PIRXI HSPAS
MOLOD3S4 3 L QPCTL SLC7AS FCER2 EDNRA NRIH4 STATI CYP2D6 PADI2 HSFI TERT TGFBRI CASPS TIR KDMSA F9 GRM7 CDSI E2FI CHRM3 KDMIA NODI
MOL000996 Zhebeimu Baiji MOLO01028
MOL001063 S . 'MOL001052 RUNX2 KEAPI ALOXI2 GRM8 RORA LGALSS TYK2 PTAFR HIFIA MGAM GSTKI ABCBl PDCD4 CD38 CTSS PGR RELA NOX4 ATPI2A ACACA 1Y%
Sangi
Ms MOL002879 MOLO01241 Y % POR ADCYAPI GBA2 CA9 SRC  SYK CCR3 PCSK6 DHFR CASPS PRKAGI I3 ~ MME CIRC DDAHI ELANE GFPTI ADA OPRMI VCAMI PIGS2
M8 MOLOOTS36 MOLOOIO49 o 001243 HEXA CMAl TACRI ADAMIO BCL2 ITGAV PTPRA MIF HMGCR ITGBI REN ADAMI7 FPRI HSPO0ABI CESI CCKBR SPPI CCKAR XIAP PSMGI PTGDR2
Mo MOLOOIO13 MOLO0I046 MOLO00378 PHLPP2 FGFRI PIK3CA RASAL OXTR IDOI NFKBIAMETAP2 ICAM1 ADRAIB  SI DYRKIA IGFBP3 LTBIR AKRICI CHUK CXCR2 CCNA2 CISD CHEK2 AOC3
MOL001006 MOLO0I045 5 MOLOOI21S MOL004443 BIRCS WEEI DPP4 CCNBI CNRI AKT3 HPSE IRAK4 ACPI DHCR7 RBP4 IMPDH2 OTC psD3B2 TNKS PRKACA TPS3 VEGFA PIGDR UPPI FAAH
. MOLO0U387 2 KIFIl ALOXIS IL2 SLCISA3 SCN4A FGFI PIK3CD ODCI FOS  FAP SERPINAG ESRI NRU2 AKT2 CHEKI CYPI7AIMMPI3 SLCGA3 CTSK RACI CYPXC19
OL00038 MOLO0ITS
FTO HDAC2 CASR TRPM2 BAX SIGMARI CAL SLCISAl RIPK2 MMPS ALOXS SCN9A ACE2 UGCG NAAA CFD NR3C2 MMP7 GGH LGALSI CCNDI
M3 MOLO0S766 MOL001026 MOLO00392
MOLI0442 LRRK2 HDAC3 EPHX1 PADM HTR2A DUOX2 PCOLCE 1TF PIGER3 MLNR CTRBI RPS6KA3 MMPI MAN2BI CCL2 AGTR2 SIPRI PYGB ADHIC EGF GLBI
moigizs DL MINRIA HNF4A  IFNG HSPIOAAL ENPP2 CLDN4 HSDIIBI RARG SERPINEL
MOLO000449 MOLO0S768

. MoLOo417 M2

2 HY-UEYM-BR-KR
®2 WERHAB 10 MHZ ORI HINEER

Componds sty

Degree

BC

CC

Quercetin itz &

AKBA =115 -p—FL & R
Batatasin Ill ez ]

Picropodophyllin 75 % FI &

Phenylalanine KN

Sericic acid 225

125
83
81
78
75
63

FAS 2- A B -5- L B AL -10C g 75 T e -1 (10) I — 6l 62

Kaempferol 111231
Peiminine NHEZ
Zhebeirine WA E

46
40
38
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