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Study on the Active Ingredients and Mechanism of Alpinia officinarum in the Treatment of Gastric Ulcer
Based on Network Pharmacology

QIN Zhenmiao', ZHANG Lili’, CHEN Demei', WANG Ning', CHEN Yingzi', WU Xinfu', ZHANG Junging' (1.
School of Pharmacy, Hainan Medical University, Haikou 571199, China; 2. Dept. of Cardiovasology, Hainan
Provincial People’s Hospital/Hainan Hospital Affiliated Hainan Medical University, Haikou 570311, China)

ABSTRACT OBIJECTIVE: To explore the potential active ingredients and mechanism of Alpinia officinarum in the treatment of
gastric ulcer. METHODS: By network pharmacology method, the active ingredients and action targets of A. officinarum were
screened through TCMSP and TCMID database retrieval [oral bioavailability (OB)=30% and drug like (DL)=0.18] and literature
mining. Targets of gastric ulcer were obtained in the TTD, CTD, OMIM, PubMed, DrugBank and DisGeNet databases. Venny 2.1
software was used to screen common targets for the active ingredients of A. officinarum and gastric ulcer. Then, the protein-protein
interaction (PPI) of the common targets was obtained by STRING database, and the PPI network was constructed and analysed by
using Cytoscape 3.7.1 software. GO function and KEGG pathway enrichment analysis of the common targets were performed by
using ClusterProfiler R package. Finally, Cytoscape 3.7.1 software was used to construct and analyze the network diagram of
“active ingredients-targets-pathways”. RESULTS: Totally 19 active ingredients of A. officinarum, 209 active ingredients targets and
195 gastric ulcer related targets, involving 35 common targets, were screened out. The average node degree of PPI network of
common targets was 18, and the average intermediate number was 16.9. There were 11 key targets, i.e. PTGS2, VEGFA, IL6,
IL1B, CCL2, MYC, MMP9, EGFR, HIF14, ESR1, BCLZ2L1. The common targets were mainly concentrated in the cell
constituents such as the platelet a granule lumen and mitochondria outer membrane, involved in the biological processes as
oxidative stress, inflammatory response regulation, and molecular functions as protein phosphatase binding, growth factor receptor

binding. They were also enriched in the signal pathways such as PI3K/Akt, HIF-1. The network of “active ingredients-

- — — targets-pathways” showed the active ingredients such as quer-
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shows anti-gastric ulcer effect with the characteristics of multi-ingredient, multi-target and multi-path.

KEYWORDS Network pharmacology; Alpinia officinarum; Gastric ulcer; Active ingredients; Mechanism
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Tab 1 Database, software and online tools used in

this study
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T A GG T 4 (Tradicional  hetp: //temspw.comy/temsp php R TR
Chinese  Medicine  Systems  Pharmacology bapeiil
Database and Analysis Platform, TCMSP)
12 25 A 404 P (Traditional Chinese Medi- heep://119.3.41.228: 8000/ temid/
cines Integrated Database, TCMID))
IR I hetps: //www.cnki.net
TTD(Therapeutic Target Database) hetp: //db.idrblab.net/ttd/ B
CTD( Comparative Toxicogenomics Database) hetp: //ctdbase.org/
OMIM(Online Mendelian Inheritance in Man) ~ https://www.omim.org/
PubMed §ifi hetps: //www.nebi.nlm.nih.gov/pubmed
DrugBank pieiia hetps: //www.drugbank.ca/
DisGeNet A hetps: //www.disgenet.org/
UniProt A4 hetps: //www.uniprot.org/ EAGEERS
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Cytoscape 3.7 15[ B
ClusterProfiler R JJfEfL B EENM

2.2 BiRHHEXERT
1 TTD.CTD,OMIM , PubMed , DrugBank , DisGeN-
et S50 1% v D “Gastric ulcer” Jy Je 546 22 5 85 HH

RHTEAEAE L i, 2 ORI PR A 0 , i 3R15
ERUEAINGEES YN

2.3 HEEE AR IFIE

F92.17“2.27 W FrA5 48 55 5 A Venny 2.1 #f4:rp
2l =5 L, BT 3RAS Y S AR A0 i B i3y R Z206 PR 5
B 15tz 1 A A
2.4 HEMSBEERMEREE

H2.37 I Pl L[] 2 5 A STRING ¥ /4 , it
PP “Homo sapiens” , eI AH B AE 43 0 “Medi-
um confidence (0.400)” , KEUAHEAE R o H4AH BAE
HIOCER B TSV 4% L& dis 5 A Cytoscape 3.7.1 3k rh 4
il 2 1 -2 A A (PPT) 2% -0 B IZ 34 B “ Cy-
toNCA AR I 28 A 797 f B A s
PRSI, BTG PPT N2 Hh (1) S SR A1
25 HEMAEERE(GO) WAEEMKEGCERESE
AL S #T

A5 FH ClusterProfiler R 3 figfu o 2 [w] $1 o 17F
11 GO JIRE M KEGG 1 i & 4 70 Mr , X I 35 & 4 (P<
0.01) [ LI il A3 [ il /E PTAR A AR AN St 1] . PAEL
N, UL TEZ I BE S R . GO TRE T LA BT
MBS 5WEYEDIRE, YRR I RE LA 4l
{123 s KEGG I 0] LU BT s 2 55 i A

China Pharmacy 2020 Vol. 31 No. 12 - 1441 -



2.6 “TEMER S -HE A -E B MK
Ho IR AR 15 1 AH S 1) FE S \,?JZ#H{’EFH?
0B A TS T A3, DAY A5 R T M A gy L L
%, DA R BN 1 A3 FH 3l A A
5 R 2R3 [ I DG , ST O PR AR O & B S
BE S A Cytoscape 3.7.1 544, 21 “ 35 MR Rl 4340 15 -
I 45 I FIZ A B “ CytoNCA ™ i X X 4%
HEATT R BRI AR N SR ST, W ey R 22067 5t
a2 180y 2 1, 20 0 O SR RN 43T IR
3 #HR
3.1 BREFEMERSFERESR
M TCMSP . TCMID %4 2 rp 245 5] 5y [ 22 16 M A
G164 AN, 28 SCERIZ IR FIRE 3, T 90 B2 A A 7
TRYT B B A — o B ST A, TR R OB
ARARPR ARSI 2 i R -3-0- i (R R
AT R M — IR o e ARSI 1 A 19
A R BRSO WK 2, LR TEE A
I TCMSP £504 e A5 1 F 0 A, e 23R AR LA T
12094,

®2 BREIEFEMEMS

Tab 2 Information of main active ingredients of A.

officinarum
75 aiss  HahOoEs) 0B,% DL
I MOLOOTTL  ZALHS-5-3p-B (Poriferast-S-en-3beta-ol ) 3691 075

2 MOL002543  (28,3R)-2-(3, -~ HEHAHE)-5, -~ A F -3 228, 5189 037
3R)-2-(3,4- -dimethoxyphenyl )-5,7- dimethoxychroman-3-ol|

3 MOLO02544 1, 7-BUK-5-F4E-3-F (1, 7-diphenyl-5-hydroxy-3-heptanone) 6190 0.8

4 MOL002554  5-FUEHE-1, 7-UA- 3B (S-methoxy-1, T-diphenyl-3-heptanone) 6829 0.20

5 MOL0025S6  7-MVEAE-8-(2' - L3 - AR - U TAE) - g Tmeth- 4036 021
0xy-8-(2' -ethoxy-3' -hydroxy-3' -methybutyl)-coumarin]

6 MOLO02STS A ZHIR T IERE 2-L JECJERF (Buyl--ethylhexyl phehalate) 4452 0.2
7 MOL002563 7 R % (Galangin) 4555021
§  MOL002S65 %M % (Medicarpin) 4922 034
9 MOL000354 $#RZ% (Isorhamnetin) 4960 031
10 MOL000358 -7 (Beta-sitosterol) 3691 075
11 MOL000359 74 fif B (Sitosterol) 3691 075
12 MOL000422 11 (Kaempferol) 488 04
13 MOL000098 ffilfi ?(Quercetm 4643 028
14 MOL000230  7##4% (Pinocembrin) 5756 020
15 MOLO04S64  IIZ5 % (Kaempferide) 341 027
16 MOLO0093 R # & (Azaleatin) 5428 030
17 MOL002566 65 E-3-0-FAE (3-0-methylquercetin) 1010030
18 MOLO002S! & (Rhamnocitin) 29 027
19 MOLO0000S 73 (Apigenin) 2306 021

32 BinmEXER

L1 “Gastric ulcer” iy < 4tia] , 7 TTD (41~ ) .CTD(18
4~) .OMIM(254") .PubMed( 106 ~) .DrugBank (16 4>) .
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R 2630 s A I MR E A U, 2R H tm A
KA 195
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Fig 1 Venn diagram of related targets of active ingre-
dients of A. officinarum and gastric ulcer
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Tab 3 Information of common targets and their topo-
logical properties of active ingredients of 4. of-
ficinarum and gastric ulcer
5 g GO SO UnProt BRI A

1 WiSIRE G/H AT 2(Prostaglandin G/H synthase 2) PTGS2 P3S3s4 31604
2 MR T A(Vascular endothelial growth factor A)  VEGFA P15692 31 764
3 AIBAE 6(Interleukin-6) IL6 POSBL 31 604
4 AN EL B (Interleukin-1 beta) IL1B PO1584 27 139
5 C-CHFBIET2(C-C motif chemokine-2) o P3O0 27 238
6 AEFAEE A9 Matrix metalloproteinase-9) MMP9 P14780 20 229
7 Myc A (Myc proto-oncogene protein) MYc P01106 2 625
8 HIR M KIF (Pro-epidermal growth factor) EGF PO 24 137
9 FHAKE T (Epidermal growth factor receptor) — EGFR POOS33 24 240
10 72kDa NVERIERE(72 KDa type IV collagenase) MMP2 P0s2S3 23 93
11 HERSRT Lo (Hypoxia-inducible factor-lalpha) HIF14 Q16665 223
12 —E AL (Nitic oxide synthase, endothelial NOS3 P29474 2 131
13 M Z MK 1 (Estrogen receptor-1) ESR P03372 20200

14 AR RS 2K y (Peroxisome prolifer-  PPARG B3l 2 92

ator-activated receptor-gamma)

15 ﬁi@@@ﬂ;‘:ﬁfﬁ%ﬁuﬂﬁﬂI(Plamlinogenactivatorinhibimr-l) SERPINE] PO5121 21 55

16 AN 2Interleukin-2) 1 PSS 20 145
17 AAIMIAMTE 111 (Vascular cell adhesion protein-1) — VCAMI PI9320 20 62
18 BRI (Myeloperoxidase) MPO posled 20 78
19 HEFEZ 1 (Stromelysin-1) MMP3 POR2S4 19 37
20 BN 2RI 1 (Bel-2ike protein-1) BCLALI QU817 18 653
2 EF—AE A (Niic oxide synthase, inducible) — NOS2 35228 1763

2 ZERREME A S ebB2 (Receptor tyrosine-protein  ERBB2 P04626 17 52
kinase erbB-2)

23 EHFER (Eselectin) SELE pl6ssl 16 13

U HEEIE LR 1 (Superoxide dismutase) SOD1 P00441 16 121

25 CRUEA(Creactive protein) CRP P02741 16 16

26 TR A B IR A (Urokinase-type plasminogen  PLAU P00749 15 09
activator)

27 Bl F B AR T 2 (Nudear factor erythroid 2-related - NFE2L2 Q6 14 16
factor-2)

28 ﬂﬁ?}%ﬁ?;ﬁ%Z(Estmgenreceptorbeta) ESR2 Q92731 10 03
29 HiFIIEE G/HAT 1 (Prostaglandin G/H synthase-1) PIGSI P39 10 21
30 FHREETIHF 1 (Interferon regulatory factor-1) IRF1 PI9I4 10 03
31 TR Bel-2( Apoptosis regulator Bel-2) BCL2 P10415 789

3 I E B K ERS A (Prostaglandin E, receptor EP3 - PTGER3 P43115 6 05
subtype)

33 PRI BAX(Apoptosis regulator BAX) BAX Q7812 561

34 BRI EAAE KA 2 (Adenomatous polyposis coli - APC P25054 40
protein)

35 Bel-2 A A IR T ] (Bel-2-associated agonist of  BAD Q02934 30
cell death)
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PPI network of common targets of active ingre-
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T, NF-«B 53l & 11 IkB LAAETE P E S W e X A
FEANAEIE b, 44 BORIB R - Cln 28 P 7 s A K A
T WOE T TeB Bk IxB 85 1 (IKK s ) B iR 1k , SR 5
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