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Abstract

Objective: To explore the active ingredients and mechanism of action of Ganluyin prescription in
the treatment of recurrent oral ulcer (ROU) by using the method of network pharmacology. Me-
thods: we obtained the active ingredients and related targets of the single Chinese herbal medi-
cine of Ganluyin prescription through TCMSP and BATMAN-TCM databases, and predicted the ac-
tive ingredient targets using PubChem database, NovoProdatabas and target correction using Un-
iProt database. The human gene database GeneCards was used to screen the disease targets of re-
current oral ulcer. Venny 2.1 tool was used to intersect the drug targets and disease targets, and
the STRING database and Cytoscape 3.10.0 software were used to draw the traditional Chinese
medicine-ingredient-target network and the protein-protein interaction (PPI) network. The Me-
tascape database was used to analyze the enrichment of the GO and KEGG pathways. Results: A to-
tal of 166 active ingredients were screened, 278 targets intersecting with diseases. The main ac-
tive ingredients were glabridin, moslosooflavone, neobaicalein, panicolin, norwogonin, quercetin,
isorhamnetin, and kaempferol, etc. A total of 10 core targets were predicted for PPI targets, in-
cluding STATS3, SRC, PIK3CA, PIK3R1, PIK3CD, AKT1, EGFR, HSP90AA1, ESR1, PTPN11. The KEGG
enrichment analysis showed that the related to Ganluyin prescription for the treatment of recur-
rent oral ulcer pathways including chemical carcinogenesis - receptor activation, proteoglycans in
cancer, prolactin signaling pathway, epithelial cell signaling in helicobacter pylori infection, adi-
pocytokine signaling pathway, etc. Conclusion: The preliminary validation of the pharmacody-
namic basis of Ganluyin prescription for the treatment of recurrent oral ulcer can provide a theo-
retical basis for the treatment of recurrent oral ulcers.
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1. 5|8

R 3571 (Recurrent Oral Ulcer, ROU) MR “ &R VERT #hAthinizs 7 , ROU = ELZRI A 1 51
REE. MRS, GFRTEW. & SRS Hl ROU W MA B, ZHFE I HE
S gEE R . ERT SOOI S R R AR 1] [2]. ROU B KM PG4T & . 1098 S AT ik ik
A, (AR AR, W 255057 H 5O ROU A 8UF a7 1E 3] [4]

HERH A CRPFERFMFETT « B8) » A2t B FE 2 S 2530 ) 5 2
Eefl, SMBETEVE MR A B S IRRET AR E VM R[5]. U7 BuLE (e ) eEH
FEURP T A BEAEH . A, H (). B, B FIA(F0). HEBOEAR, FEOH.
BRI, £ ROU 1, REZAKKFZIR(EGFR) M [ S 2 DA 1 i 28 A5 86 A58 5z 1y 38 B R 43 Ak 52 30400
i, FRES DS R AEH B VIR R[6]. A CHICHE, ROU R KUK HN 2 Fit 3[R 1) 22 A A G,
W R AN FERE R, Toll FESZA SR LA R S e 3R A8 SR G 5L [ 7]
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W2 2 T 2ot — #E — 2R OE W ORI “ MR Btm 247 . i “EW - R R -
%7 HET 255 B SRR 8. (HRH BRIKM T 2 sy, ZIhEe, HIRIT 2R DB EL
il AR 2B AW FU D, DR A S A BIA 24 B e 73T 2E 2 56 i BE AR ST AR I

2. MRS 5E
2.1, EEIRP B STHE R R

L 2 RGZE A BORT & TCMSP #48 FE (https://old.temsp-e.com/temsp.php) {8 H 52 TR 245 77 b i
() B MM, BT RO 29 AR BT 2 2(ADME), 8 A1) JE (oral
bioavailability, OB) > 30%-. 2K #j4(drug-likeness, DL) > 0.18 1F NFrHEXT L& MidEAT 1%, /£ BATMAN-TCM
4 FE (http://bionet.ncpsb.org.cn/batman-tem/#/home) WAL Z2 4. A fit. AEHL IR AL B4y, FFLL Score
cutoff > 20, P <0.05 Jffiike 6 F[9] [10]. Zi-E AT WA K e 7k i) A BOE 43, 18 F Pubchem ¥ 2
(https://pubchem.ncbi.nlm.nih.gov/) SwissADME % ## J (http://www.swissadme.ch/) LA GL absorption A

“high” , 3% H. Druglikeness 1 H F1G P I LA b “yes” ATk 26 (4 T & 1 v PE R 73, FEAE Swiss Target
Prediction (¥ F (http://swisstargetprediction.ch/) 1 1% & J& 144 “Homo Sapiens” FF LA Probability > 0.1 A
M6 S A HEAT VS 14 0 BB AT, B J5 ) UniProt #5045 P (https://www.uniprot.org/)# IESE s [ 11] [12] [13] [14].

2.2. BHERETT ROU B F00

PL “recurrent oral ulcer” AIKE#EIFATE GeneCards & (https://www.genecards.org) TR R, 1% EW)
Fi A Homo Sapiens "R HU G T8 A1 115t 9205 08 4 30 S U 7E 3R 43 1) ROU A= HE £U45 2 4, X Relevance
score AT IR A B 9718, B 2401615 21 ROU iR [15]. 1 Venny 7E 26 4F B T H.(Venny 2.1.0)
(https:/bioinfogp.cnb.csic.es/tools/venny/index.html) ¥ 5 & M 11 5 5t 927 1 F 88 5 5 1 98 400 1 B2 3 AUEL
AR TS B H BE UIG IT 2R D Bz i AERE s 16]

23, M “RE - gAY - R AT E R ASEE B EEER (PPDRSEHHITHR
W4

FH Fr sk A SR80 55 H11E Network LK Type SCHF, 148 3045 N\ Cytoscape 3.10.0 BAFHIVEH1 2 - Ak
g - R E, WS, DIEERE T, A B H AL SR f S R R S, RN
TR YNEVERSY, ZHTAREE A, B BRI A (degree) K, BB . 3L
(R 10X 28 P S AT T RRA A3 BT o 4071615 21 1 H B O RTE 97 52 R 1 T I 5t T 7R 3 RO R N STRING
Version 12.0 (3  (https://string-db.org/), & A Multiple Protein, W& M J&EA “Homo Sapiens” LA “FEH
HAEVESr >0.9 (EEIEE)” ARk, 1E Network display options £~ H2Ji% “hide disconnected nodes
in the network” , 443 2| & N4 TSV # AL, FFIH Cytoscape 3.10.0, K4 degree {HE 4 H IR
W HIREVNHERE, AT Mt Az OB AL, T4 PPT Z% E[17].

2.4. EEZA{E(Gene Ontology, GO)EESHEEEB M 2P (Kyoto Encyclopedia of Genes and
Genomes, KEGG)iE g9t

& PPI 2% 7 b5 B A A% O #E 55 5 N Metascape %4 [ (https:/metascape.org/gp/index.html), 1% &
MinOverlap A 3, P-ValueCutoff 4 0.01, Min Enrichment A 1.5 #E5E R AR (GO) A 5T #B 3L ] 5 3 K 7 &)
2 F(KEGG)IE M & £ 01T 2R HEIT A, R A4S (hitp:/www.bioinformatics.com.cn/) T.
Hib 7 @ R B8],
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3. 5%
3.1. HERAH B RS R ATGE

JEE TCMSP $#is e e e e 146 MG TERCGSy, FHodbH B 92 /S, #5536 4>, MEAEm 18 4N, JL[H
PR SS 2 4 18T BATMAN-TCM 4 2 L ik H 26 MEPER D, HPEL 184, A s 4, &
W 3 AN SEAANEEE, LR RIH BRI 166 4, W& 1.

Table 1. Basic information of active ingredients of Ganluyin prescription

F 1. HERASZRGFERSBERER

i MolID AR OB% DL
GC-01 MOLO001484 Inermine 75.18 0.54
GC-02 MOL001792 DFV 32.76 0.18
GC-03 MOL000211 Mairin 55.38 0.78
GC-04 MOL002311 Glycyrol 90.78 0.67
GC-05 MOL000239 Jaranol 50.83 0.29
GC-06 MOL002565 Medicarpin 49.22 0.34
GC-07 MOLO000354 isorhamnetin 49.6 0.31
GC-08 MOL000359 sitosterol 3691 0.75
GC-09 MOLO003656 Lupiwighteone 51.64 0.37
HQ-01 MOL001689 acacetin 34.97 0.24
HQ-02 MOL000173 wogonin 30.68 0.23
HQ-03 MOL000228 (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one 55.23 0.2
HQ-04 MOL002714 baicalein 33.52 0.21
PPY-01 MOLO012556 23-trans-p-coumaryhormentic acid 36.08 0.32

(2R,3R,108)-2,10-bis(3,4-dihydroxyphenyl)-3,5-dihydroxy-3,4,9,1
0-tetrahydro-2H-pyrano[6,5-h]chromen-8-one

PPY-03 MOLO012578 Cinchonain la 30.12 0.93

(4R,8R,9R)-4,8-bis(3,4-dihydroxyphenyl)-5,9-dihydroxy-4,8,9,10-t
etrahydro-3H-pyrano[6,5-h]chromen-2-one

PPY-02 MOLO012577 65.26 0.93

PPY-04 MOL012579 58.16 0.93

MD-01 Ophiopogonone B
MD-02 Ophiopogonin A
MD-03 Uridine
MD-04 6-Aldehydo-Isoophipogonone B
SDH-01 Campesterol
SDH-02 Gamma-Aminobutyric Acid
SDH-03 Rehmaglutin C
SH-01 24-Hydroxy-11-Deoxyglycyrrhetic Acid
SH-02 Dendrobine
SH-03 Dendramine
SH-04 6-Hydroxydendroxine
SH-05 Dendrine

Vi MR RIIZE T H F IR T7 S R 2 (K3 i R 1 2>
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FIH Pubchem ¥4/ . SwissADME %4 )% . SwissTargetPrediction & 715 31| 6 Wk 25050 55, ALF5,

4599 MBS B 1760 NEE AL HEATE 457 ANEE A, 224 305 MRS A 47 MRS B
216 ML, RFREEMEEAE] 1094 NS,

3.2. E& MO REBREHRBIER RN B BUATT S 4 4 O stz a# m il

18T GeneCards 4l i i 5 2] 1343 ANE KM O vtz 28 RHE &0 ] Venny 2.1.0 #4% Venn E(JL
K1), AR5 AT SRR A 278 A, LK 2,

HEER SR 5

278 1065

(12.9%) (49.3%)

Figure 1. Venn diagram of disease-drug intersection targets

I ERSHYRZELR Venn

Table 2. 278 potential targets for 166 active ingredients
% 2. 166 NEMERSTHY 278 MBS

TR
CA9 CTSD TLRS MMP2 PDGFRB
NR3C1 NTRK1 TLR7 MET FLT4
JAK3 EDNRA XDH CXCRI1 TEK
JAK1 MMP3 CA2 ALK AURKA
PGR MMP9 CYP1BI AKTI1 BRAF
AR MMP1 ABCG2 ABCBI1 EPHB4
CCR1 NOS1 ACHE APEX1 GSR
MDM2 GCK IGFIR MCL1 LCK
MTOR ATP12A EGFR TERT NOS2
PIK3CA CCRS5 AVPR2 TYR IKBKB
TRPV1 SMO F2 PLG NTRK2
SCN9A PPARG ALOXS ESR2 CYP1Al
HMGCR SLC6A3 MPO PARP1 OPRM1
TACR1 KIT PIK3R1 TTR SHBG
MAPK14 VDR SRC TOP1 PTGSI
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FLT3 SYK PTK2 ESR1 SERPINE1
JAK2 CYP2C9 KDR PTGS2 CXCR4
CDK2 CYP3A4 MMP13 CFTR CTSB
PIK3CG PIK3CD PLK1 ERBB2 ABLI1
IRAK4 AGTRI1 CDK1 CCND1 PRKDC

E: SR AU T AL

3.3. “HR#h - B - BBR7 REHE LR PPI R S 4

FIF Cytoscape 3.10.0 ZKAFHIVE “ R 2 - plisy - $E7 W%, ATai REIR, B3k 405 AN, 2889
il AT KNS E A (degree)fH G, KR degree A AL MR/ NHER A H R, X, £4 At &
HEE . HEAEH, R 2. FERTE AT, KT degree HHFA AT 10 (925 GC42. GCC40. HQ20. HQ23.
HQ21. HQ19. HQ3. Al. A2. A3, W& 3. fEPrAEATARAET 11 AL NMERER 214k B (ESR2). i
BWFEZ a (BSR1). —BRIRE 4G EE G ME RN 2 (ABCG2). LBEIHIREERF(ACHE). &4
KR 732K (EGFR) . =R IR 45 & B s 1A (ABCBI1). BRERETES 2 (CA2). il K P450 Sk i 1B1
(CYP1B1). FMS L& % BB 3 (FLT3). L& J@EEE 2 (MMP2). [A)5i F A F(MET). Titill
XS SCHEAL A RS i A0 H R O R R M i 1R T i N 48 vh e 5 2 0 BB MR A

NPPA UROD

Héééééééé'é
POOOO00060 G

DO06000000600
POOO600060000
bl ; o !
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Figure 2. Chinese medicine-ingredient-target network diagram
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Table 3. Basic information of main effective compounds in Ganluyin prescription

=3 HERAAFPEEBRUAMELRER

2% %5  MOLID ST RSB 3T L4 TR OB (%) DL
HE  GC42 MOL004908 glabridin HHEE 5325 047

3,22-Dihydroxy-11-oxo-delta(12)-oleanene-27-alpha-methox 3430 055

HH GC40 MOL004905 ycarbonyl-29-oic acid

% HQ20 MOL002933 5,7,4'-Trihydroxy-8-methoxyflavone 36.56 0.27
#WE HQ23 MOL008206 moslosooflavone TFEEN  44.09 0.25
A HQ21 MOL002934 neobaicalein WEHER  104.34 0.44
#E HQI9 MOL002932 panicolin HEHER 7626 0.29
#®% HQ3 MOL000525 norwogonin FHNFEEE 3940 0.21
Wbt Al MOL000098 quercetin it i & 46.43 0.28
51 A2  MOL000354 isorhamnetin FRZER 4960 031
Sl A3 MOL000422 kaempferol I 41.88 0.24

EPHB4  TOP1 NR12  ODC{_ SERPINAG _ NPPA  MMP14  NMP7  PONI  SPARC SMARCA2 HELLS TR
\T / \'/ \ y
MMP13 P SLC2AT CAST~ADAM17 /@W HNF4A CF LEC__TRPV1  ADRE2 A
7, /’ = PSR 7 =
\ : ==X —T B/l
PRF1 TLRS B A HTRIA oS BLAYZZZEDNRA

N =

\
ACE+

Figure 3. PPI network diagram
[ 3. PPI 45 [E

FIF] STRING Version 12.0 #4f5 PEF1 Cytoscape 3.10.0 &, K% PPI 2% (&5 0k A% O 5, 153
AT 10 RLAVEE s N E 5 S 5 FMIE F 3 (STAT3). JEZAMRERRIMA(SRC) B ELIVLEE
-4,5- TR 3-WA I AL L o (PIK3CA). T BR LEE-3- S4B 35 WP 36 1 (PTK3R1) Tk ULEE-3- e (i 10 WP 3
(PIK3CD) 2 2 %/ 77 R IR B G 1 (AKT 1) 3R AE KK F 32 R (EGFR) AR 785 1 90AA T (HSP9OAATL)
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W 248 1 (ESRDAEZ/RAYE AR A IR BERR RS 11 (PTPN11), W% 4. TG LLRE S HBEYORITER
PO i ] e A EEAEH, WK 3.

Table 4. Information on potential targets of Ganluyin for the treatment of ROU
& 4. HEIRAT ROU BEHRER

TR £ Degree TR FEH Degree
1 STAT3 82 6 AKTI1 64
2 SRC 80 7 EGFR 58
3 PIK3CA 72 8 HSP90AA1 56
4 PIK3R1 72 9 ESR1 50
5 PIK3CD 64 10 PTPNI11 50

3.4. XEHR GO ERSTHM KEGG BESITER

PG AT & BB 226115 2] GO A% 132 BP (biological process), 45 R2 5 1AVl #8
R R N . BRI (IS E RS S B Es . BrfE SE . 4ERAERE IE R . AR 7R AR
IR B B A5 5 BIERET . BEARBEULEE 3-BBHE 516 S . ZEERIER S miRNA F5%
(AR 58 20 W N ) I e T S IR PR BRI 1 7 AR TE 1) 15 45 . GO 431 BB MF (molecular function),
AFEEEEL G, —FHEG IR RNEYE. EARREA G . WERBOEANETE. RNA REH 1T Rt
DNA #5655 F -G TE 1 ATP Bi4E & 5 3= 245655 . GO 4l 4> CC (cellular component),
EOREAEML TR X . Al 2. BERRMELEE-3-Ie 2 &%, WKl 4~6.

GO—-BP Enrichment

G0:0009725:response to hormone .
GO:0007169:transmembrane receptor protein tyrosine kinase signaling pathway .

G0:0031347:regulation of defense response
—logo(pvalue)

GO0:0030335:positive regulation of cell migration 13
11
GO0:0001819:positive regulation of cytokine production ’
7
g
B GO:0051897:positive regulation of protein kinase B signaling
R count
-
2 I . . . @
O GO:0014065:phosphatidylinositol 3—kinase signaling .
A o
( B
GO:1902745:positive regulation of lamellipodium organization { . .
GO:1900182:positive regulation of protein localization to nucleus .
8

GO:1902893:regulation of miRNA transcription

GO:0046326:positive regulation of glucose import

G0:0032760:positive regulation of tumor necrosis factor production] @

0.3 0.4 0.5 0.6 0.7 0.8
GeneRatio

Figure 4. GO-BP enrichment analysis
4. GO-BP BEDHf

DOI: 10.12677/hjbm.2024.142014 128 LR 2


https://doi.org/10.12677/hjbm.2024.142014

WA 2%

GO—MF Enrichment

G0:0019900:kinase binding ‘
G0:0030235:nitric—oxide synthase regulator activity .
—logo(pvalue)
12
10
GO:0019903:protein phosphatase binding = s
6
=1 L)
g
2. t
=] G0:0019209:kinase activator activity coun
E @
A o :
[
GO:0061629:RNA polymerase II-specific DNA-binding transcription factor binding{ @ . 6
®
o

GO:0051117:ATPase binding

GO:0005158:insulin receptor binding

03 04 05 06 07 08
GeneRatio

Figure 5. GO-MF enrichment analysis
5. GO-MF E& 77

GO-CC Enrichment

GO:0048471...perinuclear region of cytoplasm

—logo(pvalue)

'S

7

6

GO:0031252...cell leading edge . count
@ 3o

Description

GO:0005943...phosphatidylinositol 3—kinase complex, class IA o

0.30 035 0.40 045 0.50
GeneRatio

Figure 6. GO-CC enrichment analysis
& 6. GO-CC B&N R

KEGG #2345 R AR 808 - 20 IEEE « e b i 0 L RS S Imes . el TR
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Description

PG i b e A 5155 TEITAIIR R 75 Sl aE, WK 7,

KEGG Enrichment
hsa05207:Chemical carcinogenesis — receptor activation .
—logjo(pvalue)

hsa05205:Proteoglycans in cancer . I 15

12

9

6

count
hsa04917:Prolactin signaling pathway . @
. 4
. 5
o
L
hsa05120:Epithelial cell signaling in Helicobacter pylori infection o . s
| B

hsa04920:Adipocytokine signaling pathway  J

04 0.6 08
GeneRatio

Figure 7. KEGG enrichment analysis
7.KEGG E& T

4. W1ig

H TG R EIT 2R M D 2 R AN R4 R G TR % ), 5t ™ 5 2 4 Bh I 3 W s
AN I ERE[19]. H BRI IBIT E R DB M EE ke —. (EHNE) PS5E: s T .
REO. BIFETO. LETE. BT ERER, PEAHIERERAAEM, RN TR O,
8RN O i S8 O B VR [20] . ARTIH WF 0 BRI T SR ME DU o 0 R B H B 3RS A
WAL A AR BT IR TT, ARy - BLA - R AU R R] A b R R AR T B R I
Jl i 1 3 B2 B A G H B E . 3,22-Dihydroxy-11-oxo-delta(12)-oleanene-27-alpha-methoxy car-
bonyl-29-oic acid. 5,7,4-Trihydroxy-8-methoxyflavone. F7FEE5HH. FEH & HES WA . EH NS R,
W E. RRER. LR . AUAERY, RGN BIT 2 5 T2 il R % R 7 (NF-«B) T, &
i TNF-a. WRME—FIUREES, ©RAPUE, JUE, PrE, JREEM, HAERPLHI LS
96 IKK B H0380%, P IKBa BERR L, BHIE NF-«B #ENMAZ, AT FRAR 2R/ R R 21]. S BR
AR KA B INH] NF-«B 815 MY 2@ @A b H BR(GSH)KF, DL A AR 2
h, — BEEREEARN e, BAYEEE R 2 RE R 0, #Hikoy H,0, 8 — Bk ok, (K
HAPEMMER[22]. BHFFR, 75T Bz 2006 K BB B i/ B (UR) SE 36 HIE B T 4t B =R T I
BEH KB R38N, NF-«B S ACPREAK, BASURITTIEH[23]. #2508 T semfs 514 2,
A 3o 0 1) 20 B R ) R IR BB T @ (TNF-r), AT 2 Bl @ B (241 BHU0EmT L, HERGRR
POz A — s R -

7E PPI M4 b FEAE A mr (O JE K B8 554 STAT3, SRC, PIK3CA, PIK3RI, PIK3CD, AKTI1, EGFR,
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HSP90AA1, ESRI, PTPN11. ' STAT3 £ 5XMERE (BRI THEKE). RIEMBILK
B MRS S AR AR, RTTARIG . . AR, AR E S R SO OB R T[25]. A
WK SRC A EGFR A LAE#E45 G, MITTAH BL0ERR A 1 T 175 5 40 i A A7 AT 7245 5 18 %[ 26]. PIK3R1
CHIESE S B e iR . . SR8 LIRS0 R A R R R (27]. ESRI SARNEH 5] AT HE R Z 2 4
(ER)¥5 1 (42 = A ER RIEN)_Lif[28]. HSPOOAAT 45541 H flg 2 Wi 3+ 5 LPS i S0 SO0 N, EFE
%41 53 TNF .

GO-BP 73 #1 F- BE0 SO e [ N 5 L S2 A 2 1 T S R VG {5 5 T 2« S 08 S SC A 1 o A R A 1 A
7 MR AEMIE AT . RS B 55 I IER AT BERRBLULEE 3-S5 S MEANIE
FEEE . miRNA FESR AT AR N s IR SE R 7 1= AR IR A 155 GO-MF 204
FEW LSS ARSI RE . B ARG & BIERESFETE . RNA BAR 11 EER
PE DNA 2557 R 74 GGtk ATP B45 & PR RS A%; GO-CC 20t 2 K 41 i Jii A%
X. A%, BEESIENLEE-3-BEE &4 KEGG /0T 20 R8s - 2R BE @S i b i &
FIRRE . ARG TIEE. Wl DR BRI E ARG 545 IRaEn 75 5@, ks
a, HERRIT EORME DB R 2 R EF TR A, ZIEBR IR AR, RO H BRI E KR
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