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Abstract: Objective Based on data integration research (prescription mining, network pharmacology, molecular
docking and dynamic simulation) to explore the prescription law, action target and potential mechanism of Chen
Guozhong in the treatment of chronic atrophic gastritis (CAG). Methods The electronic medical record system was
used to establish database of “prescription drugs for CAG”. The core drug combination and new prescriptions were
discussed by frequency statistics, correlation analysis and systematic clustering. Network pharmacology analysis was
applied to construct the drug—component—target network diagram and enrichment maps. The stability of the binding
between core drug and target was verified by molecular docking and dynamics simulation. Results 129 prescriptions
and 162 drugs were included, which were used in combination with frigotherapy and pyretotherapy, acrid—opening
and bitter—downbearing, and mostly entered to lung, spleen, and stomach meridian. The core drug is Scutellaria

baicalensis, Pinellia ternate and licorice, which were clustered into five new prescriptions such as Xiaochaihu
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decoction associated prescriptions, etc. There are 98 active components in core drug combination. 54 targets are
enriched to obtain 1 904 biological processes and 319 signal pathways, including lipopolysaccharide reaction and
PI3K-Akt. The results of molecular docking and dynamics simulation showed that the main components of the core
drug combination, such as quercetin, baicalein and stigmasterol stably bound to PTGS2, respectively. Conclusion
The combinations of the pungent and the bitter drugs, the cold and the warm drugs were usually used to treat CAG
by Chen Guozhong. He frequently makes good use of Xiaochaihu decoction associated prescriptions, which composed
of Scutellaria baicalensis, Pinellia ternate, licorice and Bupleuru in the treatment of the syndrome involving both
Shaoyang and Yangming. The treatment is supplemented with Sanbai decoction to strengthen the spleen, warm
yang, reduce inversion, promote gi, diuresis and eliminate ruffian. The main components of core drug combination
are stably combined with PTGS2 and play a therapeutic role in multi—channel coordinated regulation of signaling
pathways involved in proliferation and apoptosis of gastric mucosa.

Keywords: Prescription data mining; network pharmacology; drug target simulation; molecular docking; chronic

atrophic gastritis; Chen Guozhong; famous doctor experience; Xiaochathu decoction associated prescription;

Sanbai decoction; PTGS2; proliferation of gastric mucosa; apoptotic pathway
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Table 1  Frequency table of high—frequency drugs in Chen Guozhong’s prescriptions for the treatment of CAG
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2 FH 79 61.24 12 {igay 34 26.25 22 HEE 19 14.73
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Figure 1 Statistical chart of meridian tropism, four qi and five flavor of TCM in in Chen Guozhong’s prescriptions for the treatment of

CAG
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Table 2 Correlation analysis of high—frequency drugs in Chen

Guozhong ’s prescriptions for the treatment of CAG

5 JE I R Sl AR BAEIE %
1 A PE L HEE 79 61.240 89.544
2 s e 72 55.814 90.278
3 B W5 72 55.814 87.501
4 H Ry 72 55.813 84.722
5 H WS 68 52.713 89.706
6 e HEH 68 52713 88.235
7 L3l A 68 52.713 85.294
8 WS HFE . HE 66 51.163 86.363
9 H A 66 51.163 81.818
10 A W, HE 65 50.388 84.615
11 o W&, HE 65 50.387 87.692
12 WA Ui N o=} 63 48.837 90.476
13 HH Ui N O} 63 48.837 90.476
14 KA WA WS 61 47.287 80.327
15 RS-} WA, %5 61 47.286 93.442
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Figure 2 Association network of high—frequency drugs in Chen

Guozhong ’s prescriptions for the treatment of CAG
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prescription for Chen Guozhong ’s prescriptions for the treatment

of CAG
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Table 3 Systematic cluster combination of high—frequency drugs in Chen Guozhong’s prescriptions for the treatment of CAG
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Table 4 Chemical composition of core drug combination of top 10-ranked oral availability in Chen Guozhong’s prescriptions for the

treatment of CAG

HIREY 259

F5 ik ey L€ FUE% HIEE 21
1 MOL002934 NEOBAICALEIN HHER 10434 044 X
2 MOL002932 Panicolin T S 7626 029 A
3 MOLO012246 5,7,4’ ~trihydroxy-8-methoxyflavanone 5,7, 4~ =R H-8-H E S e 74.24 026  HX
4 MOL002927 Skullcapflavone Il A 1T 69.51 044 X
5 MOL002911 2,6,2’,4 -tetrahydroxy—6’~methoxychaleone 2,6,2" 4 - DU k-6 — S LA R i 69.04 022 HEH
6  MOL002937 DIHYDROOROXYLIN TRIARE 66.06 023 HH
7 MOL000228 (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one (2R)-T-F2JE-5-H S BE -2 A4 -4l 5523 02 W%
8 MOL002915 Salvigenin FUR R 4907 033 WA
9 MOL000073  ent-Epicatechin FLILGZE 48.96 024  BAE
10 MOL002917 5,2°,6° ~Trihydroxy-7,8—dimethoxyflavone 5,2,6’ - =FH-7, 8- S ST 4505 033  HA
11 MOL006957 (3S,68)-3~(henzyl)~6-(4-hydroxybenzyl )piperazine-2, 5-quinone ~ (3S,69)-3-(*F 3 )-6-(4- BRI IRE-2, 5/ 4689 027 *H
12 MOL006967 beta-D-Ribofuranoside , xanthine=9 B-D- R H IR | E IR -9 44.72 021 kE
13 MOL000449 Stigmasterol SX I 4383 076 FH
14 MOL006937 12, 13~epoxy—=9-hydroxynonadeca~7, 10~dienoic acid 12, 13-HA-9-FF:T--7, 10- J&HTR 42.15 024 FH
15 MOL002776 Baicalin AT 4012 075 FE
16 MOL006936 10, 13-eicosadienoic 10, 13-~ — ki 3999 02 EE
17 MOL003578 Cycloartenol IS 3869 078 kH
18 MOL000358 beta-sitosterol [CRARE] 36.91 075 ¥H
19 MOL001755 24-Ethylcholest—4—en-3-one 24~ FEINH -4-Hi-3-T 3608 076 FH
20 MOL002670 Cavidine RICEm 3564 081 FE
21 MOL002311  Glycyrol HR 90.78 067 H
22 MOLO004990 7,2°,4’~trihydroxy—5-methoxy—3-arylcoumarin 7,2 4 - RS- A3 A R 8371 027 H#
23 MOLO004904 licopyranocoumarin HEFEER 8036 065 HE
24 MOL004891  shinpterocarpin ET 8030 073 M
25 MOL005017 Phaseol ¥5 7877 058  HE
26 MOL004841 Licochalcone B HEA/RIZ 7676 019  HTE
27 MOLO004810 glyasperin F HIREF 7584 054 HE
28 MOLO001484 Inermine Ve 7518 054 HE
29 MOLO000500 Vestitol TR 7466 021 HE
30 MOL005007 Glyasperins M A 7267 059  HE
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®5 BFERABTEBEEHEESK(CAG)AFHZOHAREEEREBTRNXRBIEAES
Table 5 Anti—-CAG key targets of core drug group in Chen Guozhong s prescriptions for the treatment of CAG

¥ R TR BE(E s LI TR BEAE
1 MAPK3 2254 J5i 26 (VG 3 52 28 AHR  F5HEszik 45
2 MAPK1 2254 J5 it 26 0 1 51 29 14 AN 3R 4 45
3 CCND1  G1/S 54 A4 14 D1 51 30 VCAMI1  If B 4IRS A 1 44
4 CASP3 Pt 1 3 51 31 GSK3B Wil A G 38 43
5 FOS  JiU kA c—Fos 51 32 PGR 2Pk 43
6 MAPKS 2234 JFUHT 45 (1 3t 8 51 33 MMP1  BEJfi 4 2R 1 1 43
7 JUN  HestHF AP-1 51 34 PTGS1  HiFIRER G/H &1 1 42
8 AKT1 B &R K AKTI 51 35 PLAU  JRUEEI A V B s 771 41
9 TP53  HfEEHUR p53 51 36 IGF2 B ZERHETI 41
10 VEGFA M4BT A 51 37 GSTP1  #htH ik S-§67%05 p 40
11 STAT3 (5556 SRR T 3 51 38 CYPIA1l ZHfiEf8 3R P450 1A1 40
12 CASP9 P RAHE 9 50 39 IKBKB  #[A T kB 33 B #1415 39
13 PPARG i 4 Sy BRI G TE TG 27 145 50 40 ALOXS  ZAMUHRE IR S-IE A A 38
14 PTGS2  HiZIMRE G/H A 2 50 41 CCNB1  G2/A7 2243 %4 SR A A AR 11 B 38
15 CAT B TREIELIRFL I E 49 42 GSTM1  # Wt H Bk S-#6 R85 Mu 1 37
16 HIFIA  BEIEFEF 1-a 49 43 SELE  E-E#E(CD62 HUFEEZ M b E) 36
17 MMPY 4R 9 49 44 PRKCA M Co #Y 36
18 MAPK14 2258505005 8 g 14 48 45 CYP3A4  #IMfi{5 3 P450 3A4 35
19 CASP8 kKA 8 48 46 NCF1 PR AN+ 1 34
20 AR 3 4N 48 47 BAX  JATTIEIAR BAX 33
21 SOD1  HEMYE LY 47 48 RB1 WL R4 AR AH G 1 1 32
22 NOS2  —HEfALTH 47 49 CA2  TRFRETHY 2 30
23 ICAM1  JffapRGRfE 43—+ 1 47 50 BCL2  J{T-IHI 4% Bel-2 30
24 RELA B3k [HF p6s 47 51 CYP1A2  ZHffi {43 P450 1A2 25
25 STAT1  f5SBEE AL ST I+ 1-0/B 47 52 BAD  4IAEAET Y Bel2 AIE# N7 19
26 HMOX1 2T Z 4 1 46 53 CHRM3 #3508 L BEINGEAZ 14 M3 6
27 MPO AL 46 54 CHRMS5 #3508 S IEINGEAZ (4 MS 1
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Figure 4 PPl network of anti-CAG key targets of core drug

group in Chen Guozhong ’s prescriptions for the treatment of CAG
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Figure 5

“Drug—component—target” regulatory network of core drug group in Chen Guozhong s prescriptions for the treatment of CAG
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Table 6 Topological parameters of chemical components and action targets of core drug group in Chen Guozhong ’s prescriptions for the

treatment of CAG

F5 o Rk L WK AMEhOE ot Bhotk || B fk A R E MePOE  HErdoots BEhon
1 FEH PTGS2 115 022801492 16344.7380 0.58059210 (| 9 FE[H PTGS1 70 0.141 404960 8 169.366 7 0.502 849 00
2 &Y MOL000098 136 0.080578 07 52268.6250 0.52686566 || 10  {k&Y MOL002714 66 0.052 335583 9621.9620 0.402 050 10
3 L CAMKMT 89 0.199 19051 4134.8135 042224880 || 11 LA NCOA2 65 0.130 631 850 7479.2200 0.460 83552
4 LK HSP90ABI 88 0.18106957 9112.8530 0.52218940 || 12 FEA SCN5A 64 0.143959 670 4 749.064 5 0.451 406 66
5 FEH AR 85 0.196 87697 5599.5620 0.491 64346 || 13 JEH CDK2 62 0.158 323720 1022.776 1 0.355 846 76
6 L[ ESR1 84 0.18546262 3467.6055 038706142 (|14 &Y MOL000449 56 0.043 472562 5714.5605 0.401 136 37
7 JE[K PRSS1 70 0.17135063 3 898.8125 0.470 666 68 || 15 &Y MOL000422 54 0.039 741 896 7289.5710 0.398419 86
8 JE[H PPARG 70 0.16796935 68089110 0.47192514
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Figure 6 Go function enrichmentanalysis
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Table 7 KEGG pathway enrichment analysis of anti- CAG

targets of core drug group in Chen Guozhong’s prescriptions for

the treatment of CAG

i e B

1 human cytomegalovirus infection PNEE: o ER e 29 -36.949 826 31
2 Hepatitis B LHEITR 29 -41.01287643
3 PI3K-Akt signaling pathway PI3K-Akt {7 5l 28 -29.461978 98
4 human papillomavirus infection N KA R 24 -24.308 793 00
5 MAPK signaling pathway MAPK {55l 23 -23.79853052
6 IL-17 signaling pathway 1L-17 {5 il 23 -36.60340189
7 INF signaling pathway RN F 50 22 -3249130344
8 Apoplosis AT 21 2787566379
9 HIF-1 signaling pathway HIF-1 {55308 19 -26.406 534 14
10 Thi7 cell differentiation Thi7 4/ 19 -26.94290093
11 Endocrine resistance A 18 -26.36467723
12 NOD-like receptor signaling pathway NOD FE3Z {5 ¢ 17 -19.33149521
13 Osteoclast differentiation g lpa 17 21600 564 73
14 Ras signaling pathway Ras {7 5l 16 -15470618 88
15 Focal adhesion K& 16 -16.757 903 00
16 Chemokine signaling pathway AT 5 m 16 -17.193076 87
17 JAK-STAT signaling pathway JAK-STAT {55 ¥ 16 -18.36542746
18 Non-alcoholic fatty liver disease JEmREERR DT 16 -18.448 76999
19 relaxin signaling pathway TR {5 16 -20.001613 50
20 Toll-like receptor signaling pathway ~ Toll F£3Z ficf 5l % 16 2147935174
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Figure 7 3D and 2D docking diagram of PTGS2 and quercetin

molecule
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Figure 8 3D and 2D docking diagram of PTGS2 and baicalein

molecule
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B9 PTGS2 5E &S FXi#A) 3D 12D &
Figure 9 3D and 2D docking diagram of PTGS2 and stigmasterol

molecule
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Figure 10  RMSD fluctuation diagram of amino acid atom of

PTGS2
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Figure 11 Amino acid RMSF fluctuation diagram of PTGS2 and

stigmasterol conjugate
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Hydrogen bond diagram of PTGS2 - stigmasterol

conjugate
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