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Mechanism of Chenxiang Huaqi Tablets in Improving Gastric Motility Disorders Based on

UPLC - Q - TOF - MS Combined with Network Pharmacology

SU Tai’'an' ,LIU Chao',WU Dazhang'~
(1. Taiji Group Chongqing Tongjunge Pharmaceutical Co. ,Ltd. ,Chongqging,China 401366; 2. Zunyi Medical University,Zunyi,Guizhou,China 563099)

Abstract : Objective To investigate the mechanism of Chenxiang Huaqi Tablets in improving gastric motility disorders.
Methods According to the primary mass spectrometry and secondary mass spectrometry information by the ultra — performance
liquid chromatography — tandem mass spectrometry (UPLC — Q — TOF — MS / MS) method, the active components of Chenxiang
Huaqi Tablets were identified based on literature and data from the Traditional Chinese Medicine Systems Pharmacology Database
and Analysis Platform (TCMSP). Based on these active components, combined with databases such as PharmaMapper and Uniprot,
the potential targets of active components of Chenxiang Huaqi Tablets for the improvement of gastric motility disorders were
screened, and the protein — protein interaction (PPI) network was constructed by the String database. The Kyoto Encyclopedia of
Genes and Genomes (KEGG) signal pathway and Gene Ontology (GO) function enrichment analysis were conducted through David
database. Cytoscape 3.7.2 software was adopted for visual analysis. Results A total of 255 chemical components were screened by
the UPLC -= Q = TOF — MS method,and 101 intersecting components were identified through the TCMSP database. Among them,
quercetin, luteolin, kaempferol, licochalcone A, irisolidone, naringenin, formononetin, nobiletin, isorhamnetin were key components of
Chenxiang Huaqi Tablets in improving gastric motility disorder. Prostaglandin endoperoxide synthase 2 (PTGS2),estrogen receptor 1
(ESR1) , nitric oxide synthase 2 (NOS2),peroxisome proliferator activated receptor gamma (PPARG),tumor necrosis factor (TNF),
interleukin = 6 (IL. — 6),serine / threonine protein kinase (AKT1),signal transducer and activator of transcription 3 (STAT3),
interleukin — 18 (IL - 1B),vascular endothelial growth factor receptor A (VEGFA),epidermal growth factor receptor (EGFR),and
mitogen activated protein kinase 1 (MAPKI) were the key targets of Chenxiang Huaqi Tablets in improving gastric motility
disorders. The mechanism of Chenxiang Huaqi Tablets might also involve hypoxia inducible factor 1 (HIF — 1) signaling pathway,
tumor necrosis factor signaling pathway, tuberculosis, etc. Conclusion Chenxiang Huaqi Tablets alleviate symptoms of gastrointestinal
dysfunction through multiple components, targets, and pathways, which can provide a reference for further elucidating the mechanism
of Chenxiang Huaqi Tablets and their clinical application.
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Fig.1 TIC chromatograms of Chenxiang Huaqi Tablets
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Tab.1 Results of UPLC — Q — TOF — MS analysis of the chemical components of Chenxiang Huaqi Tablets
RA
%5 (min) 2T X o5 o -
' o ’ 2l EalE RE(X10°)
1 0.894 CH,0, gluconic acid 195.000 0 196. 057 74 -2.88
2 0.911 CH;NO  choline 104. 106 9 103. 099 98 2.55
3 1.177 CH,0,  fumaric acid 115.0037 116.010 01 -8.19
4 1.207 CHO;  DL-malic acid 133.0142 134. 020 69 -6.22
5  1.233 CH,NO, betaine 118.086 2 117.079 16 1.59
6 1.341 CH,NO 3 -hydroxy - 2 - methylpyridine 110.2350 109. 053 03 2.46
7 1.578 CH,,0, 2 - hydroxyvaleric acid 117.0552 118.062 15 -7.17
8 1.670 CH0,  pyrogallol 125.024 4 126. 030 90 -6.26
9 1.775 C,H,NO hordenine 166. 122 6 165. 115 62 1.54
10 2.640 CHO,  mnaltol 127.039 0 126.032 10 3.21
11 3.276 CH,0, terephthalic acid 165. 000 0 166. 026 03 -3.49
12 3.563 CH0, catechol 111. 044 1 110. 035 83 -8.60
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Continued Tab.1 Results of UPLC - Q — TOF — MS analysis of the chemical components of Chenxiang Huaqi Tablets

TR AT
#F i) HFA e Bl ;J"Tliﬁ FE(x10°)
13 4.285 C,H,NO, salicylamide 136. 040 4 137. 046 98 -5.10
14 4.823 CH0, 4 - hydroxybenzaldehyde 121.029 5 122.035 96 -6.75
15 5006 CjH,O5 murrangatin 277.002 3 276. 100 45 2.44
16 509 C,HN, norharman 169.076 0 168. 068 85 0. 60
17 5.250 CH,0 phenylacetaldehyde 121. 0650 120. 056 72 -6.66
18  6.515 C;H,0, isoliquiritigenin 255. 066 8 256.073 38 -0.69
19  7.069 C,H,0; naringenin 271. 0612 272. 068 38 -0.36
20 7.400 CyH, 0, azelaic acid 187.000 0 188. 104 48 -2.04
21 7.430 C,H, 05 hesperetin 303. 086 3 302.079 30 0. 86
22 7.670 C,H,0; gibberellin A4 333.1697 332.16270 0.98
23 8.663 C,H,0, luteolin 287.058 0 286. 048 41 2.36
24 9.097 C,H,05 coumafuryl 299.091 4 298. 084 56 1.47
25 9.962 C,H,0, 35,7~ dihydroxy -2 - (3 - hydroxy — 4 — methoxyphenyl ) chroman — 4 - one 303.0532 302. 079 41 1.25
26 11.091 C,H,0, isorhamnetin 317.060 0 316. 058 85 1.73
27 11.879 C,H,,0; nobiletin 403. 1380 402. 13072 -1.86
28 12.785 C,H,0, tangeritin 373.128 0 372.120 16 -1.99
29 13.392  CyH,0, - eleostearic acid 593.1876 594. 187 67 -12.09
30 19.836 C,H,,0, 2,2’ - methylenebis(4 — methyl - 6 — tert - butylphenol ) 341.2475 340. 240 03 -0.58
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Fig.2 Venn diagram of component targets — disease targets of

Chenxiang Huaqi Tablets
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Fig.3 Results of the enrichment analysis
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Tab.2 Topological parameter analysis of components,targets and pathways in the network
BE ORI REIESAS  FA | BF RS TRLERAE BE | HF  An/REIA%LE EE | B LAk SR E YA 4
1 MOL000098 48 14 MOL003896 6| 27 EGFR 40 | 40 CCL2 28
2 MOL000006 25 15 MOL000354 6| 28 MAPK-1 39 ] 4l ERBB2 28
3 MOL000422 14| 16 PTGS2 122029 MMP-9 R ) FOS 27
4 MOL000497 10 ) 17 ESRI 91 | 30 TPs3 8 43 Pathways in cancer 29
5 MOL003916 9 | 18 AR 85 || 31 TGFB1 3 | M4 Proteoglycans in cancer 20
6 MOL005828 9 19 NOS2 83 | 32 IL-10 3 | 45 Hepatitis B 19
1 MOL004328 § | 20 PPARG 8 3 CASP3 36 | 46 Chagas disease (American trypanosomiasis) 16
8 MOL000392 T 2 INF M 4 CXCL8 3| 47 HIF - 1 signaling pathway 16
9 MOL010495 6 | 22 IL-6 203 STATI 32| 48 Toxoplasmosis 15
10 MOL003003 6| 23 AKTI SL| 36 EGF 31| 49 TNF signaling pathway 15
11 MOL005000 6 | 4 STAT3 80 3 NFKBIA 30 | 50 Tuberculosis 14
12 MOL004959 6 | 25 IL-1p 40 38 CCNDI1 29 | St Rheumatoid arthritis 13
13 MOL004828 6 | 26 VEGFA 21 3 IFNG 28 | 52 Leishmaniasis 13
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