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5. Hainan Huluwa Pharmaceutical Group Co., Ltd., Haikou 570216, China

Abstract: Objective To explore the mechanism of Changyanning Granules (I % T #Ufi) in treatment of functional diarrhea (FD)
and diarrhea irritable bowel syndrome (IBS-D) by using network pharmacology and molecular docking. Methods The ingredients
of five medicinal materials from Changyanning Granules were searched by TCMSP database and literature. SwissADME platform was
used to screen the active ingredients of Changyanning Granules; SwissTargetPrediction platform was used to predict the targets of
active ingredients of Changyanning Granules; GeneCards database was used to predict FD and IBS-D targets; Venny 2.1.0 was used
to collect the intersection targets of Changyanning Granules in treating FD and IBS-D; STRING database was used to acquire protein-
protein interaction (PPI) network and then import into Cytoscape 3.9.1 software to acquire the core targets; OmicsBean database was
used to carry out gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis
on core targets; “Medicinal material-active ingredient-target” and “key active ingredient-core target-pathway” networks were
constructed by Cytoscape 3.9.1 software; Schrodinger-Maestro was used to perform molecular docking between key active components
and core targets. Results Thirty active ingredients for treating FD and IBS-D were screened from Changyanning Granules, among
which 10 key active ingredients were rubiadin, quercetin, 4’,5-dihydroxyflavone, kaempferol, ellagic acid, pyrogallol, chrysoeriol,
caffeic acid, luteolin and apigenin. 24 core targets were protein kinase B1 (AKT1), epidermal growth factor receptor (EGFR), matrix
metalloproteinase 2 (MMP2), MMP9, etc. KEGG pathway enrichment analysis found that it mainly involved endocrine resistance,
phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) signaling pathway, prostate cancer and other pathways. Molecular docking
indicated that key active ingredients could spontaneously combine with core targets. Conclusion Changyanning Granules may reduce
visceral sensitivity, reduce inflammatory reaction and regulate intestinal flora through multiple components, multiple targets and
multiple pathways, so as to treat FD and IBS-D.
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Table 1 Active ingredients of Changyanning Granules
i TS ¥ CAS 5 R
1 Wi 7 2% CisH1007 117-39-5 SEHE., &%
2 FETENAA G C20H2406 548-29-8 &EH®E
3 P Ci1oHsO4 92-61-5 &EH®E
4 FIERHEER CisH1004 117-02-2 &EH®E
5 KRR AR N-EH AW C18H20FN30s 117678-38-3 &EH®E
6 AR C14HeOs 476-66-4 Hh g
7 WETFREHE CsHsOs 99-24-1 Hh g
8 THREEER CoHeO3 93-35-6 Hh g
9 REES Ci1oHsO4 776-86-3 Hhg R
10 R Ci1oHsO4 92-61-5 Hhg R
11 1L 251y CisH1006 520-18-3 MR R, ARE R
12 SRR VR R CisH3002 68424-45-3 HERE ., HE
13 ayapin C10HeO4 494-56-4 Hh AR EL
14 4'5- " FR L CisH1004 6665-67-4 Hhg R
15 WARIR Ci16H30> 57-10-3 HERE ., HE
16 W C10H1002 94-59-7 AR . &7
17 K- T CioH150 470-82-6 AR . &7
18 i CioH160 76-22-2 B AR
19 o- T A I CioH150 98-55-5 B AR
20 laurolitsine Ci1sH19NO4 5890-18-6 B AR
21 IR 2 75 A ik C19H23NO4 3968-19-2 TR AR
22 & B CsHsO3 121-33-5 WA
23 TEHR CoH 1005 530-57-4 B A
24 BETH O CoH 1005 831-61-8 B A
25 MR ETR CsHoO3 87-66-1 B A
26 BETFIR C7HqOs 149-91-7 B A
27 LA R C7H¢O04 99-50-3 B A
28 12-F2 FE SR FT R C12H1504 140631-27-2 B A
29 TR Ci16H1206 491-54-3 B A
30 HEWER CioH150s 55084-08-7 B A
31 R IR R C7HqO3 99-96-7 B A
32 3,4-T RS- AR H R CsHsOs 3934-84-7 B A
33 A I CioH150 562-74-3 B A
34 5-$2J-6,7-— F A I T C17H140s 740-33-0 HH
35 FHIB LR C12H1602 6380-28-5 i
36 2K -T-H i Ci6H1205 29550-13-8 T
37 =S ipes Ci6H13N303 2011-67-8 T
38 SHENE Ci6H1205 480-44-4 T
39 2-methylisoborneol C11H200 24393-70-2 &%
40 B Ly CioH140 89-83-8 T
41 E-piperitol C1oHis0 16721-39-4 &%
42 e[ CoHs04 331-39-5 T
43 BRER Ci17H14056 3301-49-3 T
44 ()UK A CioHi50 464-45-9 i
45 4- 5 TN -3 H L Ky CioH140 3228-02-2 T
46 ARG A Ci16H1405 18956-18-8 T
47 LN % N C16H1205 491-71-4 i
48 KEBEE C1sH100s 491-70-3 i
49 T Ci0H 1402 488-05-1 HE
50 LR A IS C12H160:2 528-79-0 HE
51 ZER Ci5H1007 480-16-0 HE
52 FRE C1sH100s 520-36-5 i
53 P55 Ci17H140s 3570-62-5 HH
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gk1
75 TS 4315 CAS & KR
54 ()~ i -4- C1oH1zO 20126-76-5 EH
55 ARE R R Tl Ci16H2204 84-69-5 %
56 LIRS AL C12H2002 141-12-8 %
57 LT A CioH1s0 126-91-0 B
58 B2 ks Ci16H1206 569-92-6 e
59 T& CioH1202 97-53-0 %
60 A 5 R Rk C11H1203 607-91-0 %
61 isoelemicin C12H1603 487-12-7 %
62 WHEE C12H1603 487-11-6 %
63 ()-ATTIEEA CisH240 1139-30-6 EH
64 2 BTN -5 T A Tk C1Hi60 1076-56-8 &%
65 EOm CeH120 66-25-1 e
66 A2k R =T e Ci16H2204 84-74-2 &%
67 H ks CisHa60 5986-55-0 e
68 1-FE3E-4-(1- B L 23 55 3R Ol CioH150 138-87-4 e
69 2 i C7HsO 100-52-7 e
70 IS R C13H220 3796-70-1 &%
71 fiFt CisH3602 57-11-4 &%
72 1y CoH 1003 552-41-0 &%
73 4 s CioH120 122-03-2 e
74 GEAN Ci14H2502 544-63-8 &%
75 ok VR R P CisH360 502-69-2 e
76 +-bles 7. Hs Ci1oH3302 14010-23-2 &5
77 [R-(E)]-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-3-buten-2-one Ci3H200 24190-29-2 &5
78 A P s C12HsO4 484-20-8 &5
79 R 2,4,5- = H AR RL-1- T I R C12H1603 5273-86-9 B
80 (1R,5R)-carvyl acetate C12H1502 1205-42-1 &5
81 B-45 B 2% i Ci3H200 79-77-6 EH
82 (S)-(+)-F i CioH140 2244-16-8 G
83 + T CisH300 2765-11-9 e
84 (4R)-1-H H-4-(1-F 5 2. 45)-2-3F O )5 -1 -8 CioH160 861892-40-2 &5
85 (£ )-a-LL 245 CisH260 515-69-5 EH
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88 ARG 7 T s Ci13H1602 122-67-8 &%
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Fig. 4 GO enrichment analysis of core targets of Changyanning Granules in treatment of FD and IBS-D (top 10)
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*x2 BRTERDATT FD A IBS-D BXBEMMR I 5L EB%E AR
Table 2 Binding energy of key active ingredients and core proteins of Changyanning Granules in treatment of FD and IBS-D
g5 ie/(kI-mol ™)

BORR mrnwe Wi E s R S AR EER A TR 5 SO AL R e L FEE
SRC (2BDJ) -33.89 -6.40 —-37.24 —-36.40 —30.96 —-26.36 -39.75 —-29.29 —-41.84 -37.66
PIK3R1 (4OVV) -21.76 —23.43 -17.15 —20.50 —20.08 -21.34 -17.15 -17.15 -21.34 -17.99
ESR1 (7UJY) —35.98 -36.40 —-35.56 —-35.98 —31.80 —-26.36 -36.82 —26.36 —37.24 -37.66
FYN (2DQ7) —-37.24 -39.75 —38.91 —39.75 -32.64 -25.52 -36.82 —-29.29 -3598 -37.66
AKTI1 (3055) -30.54 -29.71 -27.20 —31.38 —30.54 -25.10 -30.12 —-26.36 —30.96 -28.03
CDK1 (6GU7) —24.69 —28.87 —-28.45 —28.45 —29.71 —24.27 -27.20 —-23.01 —28.87 —28.03
PTK2 (6I8Z) —-34.73 —-33.47 -30.54 —22.59 -30.54 -20.50 -30.96 —26.78 —33.47 -29.71
GSK3B (7B6F) —-35.98 —-36.82 —-37.66 —-34.31 —38.91 -22.59 —-38.07 —32.22 -36.82 —37.66
CCNA2 (IPKD) —-34.73 -33.89 —34.73 —-36.40 —31.80 -22.18 -34.31 —-20.08 —35.56 -34.73
EGFR (5Y9T) -22.59 -22.59 —-18.41 —-22.59 —-17.57 —-19.66 —18.83 —18.41 —-18.83 —22.18
CDK4 (1GIJ)) —-40.17 —35.56 —31.80 —34.73 —39.33 -25.10 -3431 -29.29 -33.89 —-35.98
CDK6 (2EUF) -36.40 —36.82 —-35.15 —33.89 —34.31 —24.69 -37.66 2594 -36.40 -34.73
CCND1 (2W96) —-18.41 -17.57 -17.57 —-15.48 —17.15 -17.99 -17.15 -16.32 -19.66 -17.57
AURKA (SDTO) -33.89 -31.80 —34.73 —-30.96 —38.91 —-25.94 -36.40 —24.69 —-36.82 —35.56
PDGFRB (1H90) -20.08 -20.50 —-18.41 -20.50 —25.10 -21.76 -21.34 -19.25 -21.76 -20.08
CDK2 (ZCSY) —38.91 —35.98 —38.07 —35.56 —37.24 —28.03 -37.24 3431 -33.05 —-37.24
APP (4RD9) -20.92 —-19.66 —-18.41 —23.43 —19.66 —-20.92 -21.34 —-1590 -23.01 —20.92
PIK3CG (7JWE) —-31.38 —35.98 —32.64 —37.66 —26.78 —-20.08 —38.49 —-25.52 —-37.24 -38.07
TOP2A (IZXM) —-34.31 -30.96 -23.85 -29.71 —-30.54 -23.85 -30.96 —40.58 —-32.22 -33.89
ERBB2 (7JXH) -22.59 —-24.27 -23.01 —-21.34 —22.59 -22.59 -25.52 —-22.18 —23.85 —-24.69
MMP2 (7XGJ) -23.01 -20.50 -17.15 -20.50 —23.01 -21.76 —-19.25 —26.78 —22.18 —-22.18
MMP9 (5112) —24.27 —-28.45 —28.87 —28.03 —24.69 —-25.52 —28.45 3431 -30.12 —-29.29
KDR (6GQQ) —-35.15 —44.77 —41.00 —46.02 —34.31 —25.94 —4393 -30.12 —-45.19 —45.19
SYK (4FL1) -30.54 —33.47 -29.71 —31.38 —31.38 —25.94 -31.38 —-39.75 —-31.80 -30.96
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Fig.7 Molecular docking of 10 key active ingredients and highest scoring core targets
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