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Mechanism of Banxia Tiaozhong Granules in the Treatment of Gastroesophageal Reflux Disease
and Functional Dyspepsia with the Concept of Treating Different Diseases with Same Method Based
on UPLC-Q-TOF-MS/MS Combined with Network Pharmacology and Molecular Docking*

PENG Hongjiao'>, SHI Zhaohong® ( 1. Clinical College of Traditional Chinese Medicine, Hubei
University of Traditional Chinese Medicine, Wuhan 430000, China; 2. Dept. of Gastroenterology,
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ABSTRACT  OBJECTIVE:; To explore the mechanism of Banxia Tiaozhong granules in the treatment of
gastroesophageal reflux disease ( GERD) and functional dyspepsia ( FD) with the concept of Treating Different
Diseases with Same Method. METHODS: Chemical composition of Banxia Tiaozhong granules was identified by ultra-
high performance liquid chromatography-quadrupole-time of flight-mass spectrometry ( UPLC-Q-TOF-MS/MS). The
drug active ingredient targets were collected from Swiss AMDE and Swiss Target Prediction databases. The GERD and
FD disease targets were collected from GeneCards, OMIM, and TTD databases. The intersection targets of drugs and
diseases were obtained by using the Venny 2. 1 platform, the network diagram of drug active components-key targets

was constructed. The protein-protein interaction ( PPI) network was constructed by using the STRING platform and
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Cytoscape 3. 10. 2 software. Gene ontology (GO) function and Kyoto encyclopedia of genes and genomes ( KEGG)
enrichment analysis were performed by using the Metascape database. Molecular docking was performed by using
AutoDock vina software. RESULTS: A total of 61 compounds were identified in Banxia Tiaozhong granules, including
flavonoids, alkaloids, and phenolic acids. Network pharmacology screened out key core components such as baicalein,
chrysin, sinensetin and palmatine, and core targets such as tumor necrosis factor (TNF) , signal transducer and activator
of transcription 3 (STAT3) , epidermal growth factor receptor ( EGFR) , and mitogen-activated protein kinase ( MAPK)
3. A total of 375 GO functions were enriched, mainly involving hormones, protein modification, and phosphorylation.
KEGG was enriched in 106 pathways, including phosphatidylinositol 3 kinase-protein kinase B ( PI3K-Akt) signaling
pathway, MAPK signaling pathway, and Toll-like receptor signaling pathway. Molecular docking showed that the core
components and core targets were stably bound. CONCLUSIONS; Baicalein and chrysin, the core components of
Banxia Tiaozhong granules, directly or indirectly regulate PI3K-Akt, MAPK, Toll-like receptors and other signaling
pathways through TNF, STAT3, EGFR and other core targets to achieve the treatment efficacy of GERD and FD with
the concept of Treating Different Diseases with Same Method.
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5 TRERI (1) /min iB.CA URE. BRSO HRE(nz) () RE/(x10%) FEBRE T (n/2) R
1 0.713 L-F5 4 CeHiuNsO,  [M+H]? 175.119 0 175.119 0 0.4 70.07,116. 07 AT
2 0.757 S PR CoHg0 [M+H]* 133.064 8 133.064 6 1.36 103.05,77. 04 A
3 0.763 HiF L C,H,NO, [M+H]* 138.055 0 138.055 0 0.04 94.04 B
4 0.786 [ELY CsH, NO* (M]* 104.107 0 104. 107 6 6.05 60,58 F
5 0.800 it CiHpn0y [M#Na]* 365. 105 4 365.106 3 2.49 203.05,185. 04 H
6 0.807 IS CsHN 0,  [M+H]? 153.0407 153.039 6 7.46 110.03,136.01,81.01,116. 98 AF
7 0.832 A C4HN,0, [M+H]* 113.034 6 113.034 5 0.74 70.03,42. 02 AF
8 0.855 iougins CsHsNs [M+H]* 136.061 8 136.062 0 1.38 118.04,108. 04 AF
9 0.934 g CgH N0, [M+H]* 170.081 2 170.081 5 171 152.07,134. 06 D
10 0.940 et CoHisNsO,  [M+H]* 268.104 0 268.105 4 5.03 136.06,119. 03,85. 02 AF
1 0.940 M CeHgN,0 [M+H]* 123.055 3 123.055 1 1.38 106. 05,80. 04 D
12 0.943 iy i CeH50, [M-H]™ 191.019 7 191.0207 4.99 111,87 AF
13 0.951 JrcH CoHpNy0g  [M+H]* 245.076 8 245.076 7 0.34 113.03,211. 07 A
14 0.953 CyclicAMP CioHpNsOP  [M-H]™ 328,045 2 328. 046 2 3.04 134,79 -
15 0.962 B C,Hg0, [MH]™ 117.019 3 117.019 8 4.00 111.21,73.02,55.017 AF
16 0.969 i3 CgHy,NO [M+H]* 138.091 3 138.001 4 0.43 121.06,107. 05 F
17 1.124 N CsHg0, [M-H]~ 131.035 0 131.035 6 4.41 87 AF
18 1.187 Fiseb CigHpNOy  [M+Na]* 310.1050 310.107 6 8.52 255.06,297. 08 F
19 1.398 eI Ci6H 1504 [M-H]™ 353.087 8 353.088 9 3.01 191 C
2 1.733 £H CeHeO3 [M+H]* 127.0390 127.039 2 1.57 95.04,85. 03 -
21 1.958 L8 CyHpN0,  [M+HTY 205.097 2 205.097 1 0.46 188.07,146. 06 AF
2 2.106 LRI C;Hg0, [M-H]™ 137.024 4 137.025 4 6.88 93.03,137.02 F
23 2.467 CIES CioHoNsO [ M+H]* 216.088 0 216.0879 0.35 118.07,134. 07 F
24 2.549 RIFR C,6H 500 [M+H]* 355.102 4 355.103 4 3.02 163 C
25 2.564 HiAo CioH N, [M+H]* 163.123 0 163.1227 1.93 132.10,118.09 B
2 2.682 RS Cyol 1504 [M-H]™ 421.0776 421.076 8 1.89 303.05,285. 05 F
7 2.712 A CooHyNOyy  [M4NH4]®  475.1922 475.193 7 3.10 296. 11,163. 06,85. 02 D
28 2.770 THMm Col105 [M+H]* 199. 060 1 199. 060 6 2.46 167.05,153.05 F
29 2.816 AT 2 CyrH300,5 [M-H]~ 593.1512 593.154 6 5.76 353.06,383.07,473. 10 c
30 2.831 BRE Ca1Hy009 [M+H]* 417.1180 417.118 6 1.37 297.08,255. 06 c
31 2.957 B CipHpoN 05 [M#H]™ 377.145 6 377.1457 0.40 243.08,198.07 F
3 3.122 S CgHg04 [M+H]* 153.054 6 153.054 8 0.98 137.02,123. 04 C
33 3.169 GGA CpyHy000 [M+H]* 417.118 0 4171175 1.24 255.06,297. 08 A
34 3.251 ARG C35H 46050 [M-H]™ 785.251 0 785.256 2 6.65 161.02,623.21,135 F
35 3.441 Ea CgH404 [M-H]~ 173.081 9 173.082 5 2.99 111.082,83. 05 F
3% 3.799 -3 F CoH,NO [M-H]™ 144.045 5 144.045 7 1.34 118.06,89. 05 A
37 3.861 B CyoHpNO, [M+H]* 340.154 3 340. 154 0 .13 324.12,202. 08,188. 07 B
38 4.176 T Col 1604 [M-H]™ 187.097 6 187.098 6 5.2 125.09,187.09,97. 06 D
39 4.394 ZRUINEER CpoHioNO,  [M+H]* 338.1387 338.1397 3.09 322.109,294. 11,264. 105 B
40 4.468 SHEAF CyHp04 [M+H]* 419.133 7 419.1350 3.2 255 G
41 4.523 AT C51H5,04 [M+H]* 419.1337 419.1352 3.63 257.08,137.02,147. 04 G
4 4,539 A CyoH504 [M+H]* 4311337 431134 1 112 269.08,253. 06 c
43 4.588 N-ERERHE  CgHeNO,  [M+H]* 282. 1489 282.149 0 0. 44 281.12,265. 11 AF
4 4,505 HEE Cy5H 0, [M+H]* 257.080 8 257.081 2 1.46 137.02,119. 05 G
45 4.692 FALTT CpsH3014 [M+H]* 593.186 5 593.185 8 1.10 313.07,285.07 c
46 4.843 RS Cy Hp,NO, M]* 352.1543 352.155 8 419 336.13,308. 13,294. 11 B
47 5.022 it 24 CyoH,NO, " (M]* 366.170 0 366. 171 2 3.35 351. 14,322. 14,308. 12 B
48 5.371 KR C;H¢0, [M-H]™ 121.029 5 121.030 0 4.21 77,123,93 A
49 5.379 BREEE Cy6H 1206 [M+H]* 301.070 7 301.071 7 3.31 286.04 F
50 5.553 B ) Cy1Ha00, [M-H]™ 215.1289 2151297 3.9 197.118,153.1285,171. 13 F
51 5.800 S Cy5H 50,4 [M-H]~ 255.066 3 255.068 2 7.48 119.05,135,255.06 d
52 5.807 wER Cy5H 005 [M+H]* 271.060 1 271.061 2 4.21 95.01,123 c
53 6.002 60-ZEMETHYT  CouHa0y [M+H]* 489.139 1 489.1402 223 313.07,285.07 c
54 6.179 HEEH G2 CyHer0 5 [M+H]* 839.406 0 839.409 7 4.46 487.33,663.37 G
55 6.356 Hths CapHa07 [M+H]* 3731282 3731282 0.08 358.09,343. 08 c
56 6.494 TR Col0i6  [M+H]Y 823.411 1 823.415 1 4.86 453 ¢
571 6.717 Fi% CysH,004 [M+H]* 255.065 2 255.065 2 0.06 153.02,119. 05 C
58 6.876 EEs il CyoH 508 [M+H]* 375.107 4 375.107 8 0.92 298.05,285. 04 C
59 8.163 TN CygH 50, [M+H]* 267.138 0 267. 1447 25.28 239.1058,211.0774,227. 1039 E
60 12.537 i (C18:1) CigH340, [M-H]™ 281.248 6 281.250 6 7.13 281.24 F
61 12. 680 SR Ci5H340, [M+H] " 283.263 2 283.263 9 2.5 95.08,109. 1,55. 054 F
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6 B palmatine 47 5 High ik
7 WA T skullcapflavone I 47 5 High A
8 i dehydrocorydaline 46 5 High ik
9 el kinetin 45 5 High ISe
10 FIFEANGY honokiol 44 5 High Ef
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