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Abstract: Objective To predict the target and mechanism of Qizhi Weitong Granule in treating gastritis by network
pharmacological method, and to verify some of the main targets by cell experiment. Methods The chemical components of
Bupleuri Radix, Paeoniae Radix Alba, Aurantii Fructus, Cyperi Rhizoma, Corydalis Rhizoma and Glycyrrhizae Radix et Rhizoma were

obtained from TCMSP and TCMID, and the corresponding target points of active components were collected from TCMSP and
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PharmaMapper databases, Search the drug target database (TTD) and the human Mendelian genetic database (OMIM) database for
proteins and genes related to gastritis, and establish the gastritis target database. The component target and disease target are related
through DIP database to establish a compound target disease network. Input the relevant targets of Qizhi Weitong Granule for
gastritis into STRING database to build the protein interaction (PPI) relationship between the targets. The DAVID database was used
to enrich and analyze the Kyoto encyclopedia of genes and genomes (KEGG) pathway of the target, and the Glue GO plug-in
included in the Cytoscape 3.5.1 software was used to annotate the biological function of the gene ontology (GO). The gene and
protein targets related to inflammation related cells were screened through the comprehensive database of human genes and gene
phenotypes (OMM) to enrich the target cells of Qizhi Weitong Granule in treating gastritis. /n vitro cell experiment, macrophage
RAW264.7 was used as the object, and the cell model was prepared by 1 pg-mL™" lipopolysaccharide (LPS) and 0.2 pg-mL™
v interferon (IFN-v). RAW264.7 model cells were treated with the medium containing the largest non-toxic dose of Qizhi Weitong
Granules. The mRNA expression of cyclooxygenase-2 (COX-2), inducible nitric oxide synthase (iNOS), interleukin-6 (/L-6) and
tumor necrosis factor o (TNF-a) in RAW264.7 cells in each group were determined by real-time fluorescent quantitative PCR (qRT-
PCR). Results The network pharmacology predicted that there were 25 main potential active components and 20 important targets
of Qizhi Weitong Granule in treating gastritis, and key targets include COX-2, iNOS, peroxisome proliferator activated receptor y
(PPAR-y) mitogen activated protein kinase 14 (MAPK-14), epidermal growth factor receptor (EGFR), etc. The action mechanism of
Qizhi Weitong Granule in treating gastritis may be related to the regulation of TNF signal pathway, NOD like receptor signal
pathway, VEGF signal pathway and other signal pathways closely related to gastritis. Its pharmacodynamic effect is mainly
manifested in its influence on biological processes such as inflammation, vascular homeostasis, immunity, central nervous system
and hormone regulation. The mRNA expression of COX-2, iNOS, IL-6, TNF-a in RAW264.7 model cells were significantly inhibited
by Qizhi Weitong Granule. Conclusion Qizhi Weitong Granule may achieve its therapeutic effect on gastritis mainly by repairing
gastric mucosa, alleviating inflammatory damage and eliminating infection.
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F1 SEEBETMATERNERES
Table 1 Key anti-gastritis targets of Qizhi Weitong Granules

Uniprot ID HEHAMR Directed EAE s B o tE
P35354 COX-2 1 147 0.014 168 65 0.300 683 99
P35228 iNOS 1 142 0.066 847 37 0.323 806 72
P37231 PPARYy 1 139 0.023 007 60 0.302 25523
P00734 F2 1 121 0.017 407 53 0.290 356 67
P07477 PRSS1 1 116 0.007 661 69 0.291 434 63
Q16539 MAPK 14 1 114 0.008 352 87 0.293 614 75
P23219 COX-1 1 95 0.006 337 66 0.291 434 63
P04637 TP53 1 63 0.149 260 69 0.313 462 64
P06400 RB1 1 36 0.065 383 49 0.274 270 03
P35968 VEGFR-2 1 33 0.010 346 81 0.247 466 79
P00533 EGFR 1 21 0.036 442 25 0.282 95572
P05412 JUN 1 19 0.017 761 36 0.296 386 19
P06213 INSR 1 18 0.029 443 22 0.301 840 15
P04150 KDR 1 18 0.016 511 87 0.248 249 38
P15692 VEGFA 1 14 0.014 096 52 0.266 230 62
P05067 APP 1 13 0.023 538 54 0.258 831 84
P0O1375 TNF 1 11 0.030 743 09 0.270 889 82
P05231 IL6 1 9 0.009 824 60 0.261 231 28
P13500 CCL2 1 6 0.083 648 07 0.263 992 31
P16581 SELE 1 6 0.012 739 80 0.263 107 49
Q9Y6K9 IKBKG 0 22 0.025 857 73 0.245916 31
P35222 CTNNBI1 0 22 0.032 653 01 0.235 786 31
Q9Y4K3 TRAF6 0 22 0.028 297 95 0.234 228 47
P19838 NFKB1 0 21 0.012 886 87 0.216 808 05
Q04206 RELA 0 19 0.013 986 09 0.218 142 12
P25963 NFKBIA 0 17 0.019 827 52 0.239 694 66
015111 CHUK 0 17 0.015984 28 0.237 416 29
014920 IKBKB 0 15 0.013 645 41 0.261 045 13
P31749 AKTI1 0 13 0.017 158 09 0.275 025 03
Q99558 MAP3K14 0 13 0.012 949 65 0.233 382 88
Q16665 HIFIA 0 12 0.012 724 43 0.220 860 13
P09874 PARP1 0 11 0.020 830 44 0.243 626 69
P25445 FAS 0 11 0.061 446 13 0.233 531 66
P19438 TNFRSF1A 0 11 0.007 756 38 0.229 006 04
P24385 CCND1 0 10 0.019 657 18 0.285 82575
Q99759 MAP3K3 0 10 0.014 595 29 0.224 836 33
015350 CCL2 0 9 0.003 862 62 0.224 057 08
P41182 BCL6 0 8 0.012 687 16 0.235 634 65

Q86WV6 TMEM173 0 8 0.005 962 60 0.233 184 81
Q13936 CACNAIC 0 8 0.012 704 05 0.221 304 87
Q13546 RIPK1 0 7 0.022 294 11 0.238 498 26
P46531 NOTCHI1 0 6 0.010 021 73 0.232 937 69
Q55007 LRRK?2 0 6 0.003 893 21 0.230 833 86
P17947 SPI1 0 6 0.007 349 21 0.218 315 45
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Fig.2 Network of drug-component-key target of Qizhi Weitong Granules
F2 SHEBBEIABTERNNEEZEFERSHNERNER
Table 2 General information of 25 active compounds of Qizhi Weitong Granules
Z4it4 WA ID a2 R OB/% DL
XF.CH.GC.YHS MOLO000098 quercetin 46.43 0.28
XF.CH.GC.BS MOL000422 kaempferol 41.88 0.24
XF.BS.ZQ MOLO000358 beta-sitosterol 3691 0.75
XF MOL000006 luteolin 36.16 0.25
XF.CH.GC MOL000354 isorhamnetin 49.60 0.31
XF.CH.YHS MOL000449 stigmasterol 43.83 0.76
ZQ MOLO005828 nobiletin 61.67 0.52
XF MOL003542 8-isopentenyl-kaempferol 38.04 0.39
GC.YHS MOL000392 formononetin 69.67 0.21
GC MOL000497 licochalcone a 40.79 0.29
GC MOL002311 glycyrol 90.78 0.67
GC MOL004824  (25)-6-(2,4-dihydroxyphenyD)-2-(2-hydroxypropan-2-yD-4-methoxy-2,3-  60.25 0.63
dihydrofuro[ 3,2-g Jchromen-7-one
GC MOL004828 glepidotin A 4472 0.35
GC MOL004848 licochalcone G 49.25 0.32
GC MOLO004849 3-(2,4-dihydroxyphenyl)-8-(1, I-dimethylprop-2-enyl)-7-hydroxy-5-methoxy- 59.62 0.44
coumarin

GC MOLO004883 licoisoflavone 41.61 0.42
GC MOL004935 sigmoidin-B 3488 0.41
GC MOL004959 1-methoxyphaseollidin 69.98 0.64
GC MOLO004966 3'-hydroxy-4'-O-methylglabridin 43.71 0.57
GC MOLO005017 phaseol 78.77 0.58
YHS MOLO000787 fumarine 59.26 0.83
YHS MOLO000791 bicuculline 69.67 0.88
YHS MOLO001460 cryptopin 78.74 0.72
YHS MOL004071 hyndarin 73.94 0.64
YHS MOL004191 capaurine 6291 0.69

N R BR RN i R 36 1 2% & B4 i (OMML, http:// B P VR4 % 200 B 94K EE2 4 8 TR A4 e 4 D
www.omim.org) i 8 5 5 F RAEAH AN ML CE WA AHSQ B L RV AT 2 40 0, B 7 A0 40 MUt 4R . Bt
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Table 3 KEGG pathway enrichment analysis of main targets of Qizhi Weitong Granules in treatment of gastritis

%H LR B i E/% P Benjamini
Epithelial cell signaling in Helicobacter pylori infection 7 35 1.70x107* 2.80x1077
Toll-like receptor signaling pathway 7 35 2.70x107 3.20x107°
TNF signaling pathway 7 35 2.80x107 3.10x10°°
NOD-like receptor signaling pathway 6 30 3.20x1077 3.20x107°
Neurotrophin signaling pathway 7 35 5.60x1077 4.80x107
RIG-I-like receptor signaling pathway 6 30 9.80x1077 7.30x107°
MAPK signaling pathway 8 40 2.90x107° 1.70x107°
NF-kappa B signaling pathway 6 30 2.90%107° 1.70x107°
T cell receptor signaling pathway 6 30 5.80x10°° 3.00x10°°
Apoptosis 5 25 2.10x107° 9.60x107°
B cell receptor signaling pathway 5 25 3.20x107° 1.40x107*
HIF-1 signaling pathway 5 25 1.20x10™ 4.50x10™
PI3K-Akt signaling pathway 7 35 2.40x107 8.80x10™
Ras signaling pathway 6 30 2.90x107 1.10x107°
Adipocytokine signaling pathway 4 20 8.70x10™ 2.90x107
Rapl signaling pathway 5 25 2.30x107° 6.90x107?
Sphingolipid signaling pathway 4 20 4.10x107° 0.012 0
VEGEF signaling pathway 3 15 0.0120 0.028 0
Inflammatory bowel disease (IBD) 3 15 0.0130 0.0300
Chemokine signaling pathway 4 20 0.014 0 0.0300
Prolactin signaling pathway 3 15 0.016 0 0.034 0
Adherens junction 3 15 0.016 0 0.034 0
cAMP signaling pathway 4 20 0.016 0 0.034 0
Focal adhesion 4 20 0.018 0 0.0370
FoxO signaling pathway 3 15 0.0520 0.099 0
Wnt signaling pathway 3 15 0.0550 0.100 0
Oxytocin signaling pathway 3 15 0.063 0 0.120 0

X2 B B 6 ST R RUREL 28 I 4 ) B A
VEF B 31 AN B B p 3 AT & B o0 BT, R 2 T8 ) LA
A TR B PAA, Hor PAE SN B4 R
HHAE 20N BB E S b, EREHARIL R 18
Ao BRI, B GH AT BRI B R ORI 9T 20
() 3 A 4R, 25 R W3R 4.
3.2 E TSI AST S BN EZ(ER IR
I iE

A IR RIORLGT /N BRI 4 D RAW264.7 (1) 4
i B 1 CCK-8 S 28 WL 18] 5, 45 B3R W Bl o Joit &=
A EE PR 3G 0, A B A T 6 B ARG, BID X 248 M g 5 12 4
K, K H GraphPad Prism 6.0 Z {4 #l & 45 R, =
T OE R BURL 6T RAW264.7 41 1 2 %40 ) vk
JE (IC) N 1 699.8 pg-mL™", i K& EIRE N
500 pg-mL™"s E OB B IR FE N 2 54 B IR BURL
X GE ARG E EERFR I R . ETR B E IR T
XS R RUREL (BT 98 3 M HEAT A B R A 4y 0 AT
Forh RNA Jig Sk U 45 R R B, A A RNA 46
T 1.8~2.2. i & i 47 J5 82 qRT-PCR 5L 56 (1)

LA

o

B K TG 8 B IR B I R RORE 8 R

FAb 3 RAW264.7 41 24 h J5 A FE &, 1255 &
) A I 5 AH 0% 32 BEAE BB AR 1) R IE 1 L, qRT-
PCR G 25 J LI 6. 45 SRR BT, 550 HE 20 b g, A3
20 RAW264.7 40l o COX-2\iNOSIL-6TNF-a. 3%
EEEE ETHP<0.01), &R 25 Wil ke 2 5
R 2H L, SRR B R RORL 2 X5 RAW264.7 4 Jilg
COX-2.iNOSIL-6 TNF-a [{) 3% 15 EL 45 5 35 30 i {F
H(P<0.01), H % % 0E Bl 1 3 1k 7K 1 5 5% #E ZH A
2, LIS B RERIN COX-2.iNOS\IL-6. TNF-af{]
FIEAHIEF , T Be 2 FHP R AE I 2 HLi .
4 it

A B BRI AR YR T B e AR A T R
BAPEMES s BB 5 SR ERIEA,
I PR 52 1 2 B L 2 1k B & B0 IR T ROR B,
SR, H BT 72 32 B2 78 20RE 1 0 458 b o R 24 3K
7 TH AT E % 1 R G AR AL RE
{EEH T H 24 0 2 4 1k AR AR PR S TR, TP 2496 9T %
95 A 1 DL 86 e DL B . ASHIF 7 R L S
24 R UL R AR — SURR R I X 28 2 B 2 0 S 1 R
RORLPL B 2 AE FALETEEAT Y120 R, DU 2%
Hh PR IR 9T B 1 T LI, ik — PR B
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Fig.3 GO biological function annotation for key targets of Qizhi Weitong Granules in treatment of gastritis
I UKL JRE TT 58 22 (T 4R (25 K4 . J#Xﬂﬁi&ﬁ%ﬂ%?%z GO Dy BEFHH B8 & HR 5570 4T
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ST IR RN PR 25 0 - B4 - B R - O R I 4% % N AE ], COX-2. MAPK 14 iNOS. PPARY.



$F45% F12H] 2022F 128 %!‘ﬁi{.‘[ﬁti Drug Evaluation Research ~ Vol. 45 No. 12 December 2022 - 2439 -

A
m‘@z
uu ‘Azz
HA
e e s ok
B e T
o 2 apy naling
M*&S ”*‘ﬂiﬁ \ 'm o . " HIF-1 si'palhwsy
A~ ”"‘5‘ e MAPK S|.palhway
m‘s: *R T PI3K-AKt 'g pathway
aaaaa RIG-I-like . signaling
2
Ras sigl athway CTNNB1
JUN .
Neurot gnaling
Ad\pocy;'\gna\mg P!
RELA
P53 NOD-ike 1 signaling
P
Rapt sl'pslhway NFKB1
KDR EGFR
TNF s4g.amway
Spmng‘gnalmg IKBKG
MAPK-14 PPARY R
Toll-ike r signaling
2
F2 VEGF s\.palhway TRAF6
VEGFR-2
Epithelial naling in
Inﬂammalu.el diseaseNFKBIA Helicobact i infection
INSR
Oxytocin '; pathway
Chemok-ne.ng pathway
"
ogsate o388 SRR oo s Wnlsn.a(hwa
v Prolactin s.g pathway ° 4
Adhe..c\io 0 Si"’a"'way
P si e ion

B4 SiEBRBAIAT S RBY-R -0 -1 B P 4%
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Table 4 Forecast of main cells of Qizhi Weitong Granules in treatment of gastritis

il BT SEL HENE  EBERER P FDR
516 20 i 804 106 18 4.81x107 2.40x107°
FRPE R 4 337 39 11 0.0179 0.022 4
Ergii] 78 19 2 2.45x107° 6.12x107°
I L4 954 98 8 0.010 3 0.0172
TR T 4 200 i 72 6 2 0.167 0 0.167 0
120+ TNF 1 ‘5 18 2% . Toll #: 32 /&% 5 1@ % \NOD ¥ 32 14
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