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Abstract

Objective: To explore the molecular mechanisms of Juncus effusus L. in the treatment of recurrent
oral ulcer (ROU) based on network pharmacology and molecular docking techniques. Methods: Ac-
tive components of Juncus effusus and ROU-related targets were predicted using the TCMSP, Gene-
Cards, and OMIM databases. The “herb-compound-target-ROU” network and protein-protein inter-
action (PPI) network were constructed using Cytoscape 3.10.2. Gene Ontology (GO) and Kyoto En-
cyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were performed using R
4.4.1. Molecular docking validation was conducted using PyMOL 3.0.4 and AutoDock Vina 1.5.7. Re-
sults: A total of 13 active components of Juncus effusus and 2,540 ROU-related targets were identi-
fied, with 73 overlapping targets between the components and the disease. GO and KEGG enrich-
ment analyses revealed that the targets were associated with the regulation of inflammatory re-
sponses and oxidative stress processes, primarily involving the PI3K-AKT and IL-17 signaling path-
ways. Molecular docking analysis demonstrated that the core components exhibited strong binding
affinities (binding energy < -5 kcal/mol) with key targets such as EGFR, MMP9, TP53, JUN, IL-6,
CASP3, and AKT1, indicating robust interactions between the components of Juncus effusus and the
core targets of ROU. Conclusion: Juncus effusus may exert therapeutic effects on ROU through lute-
olin and phenanthrene components targeting MMP9, TP53, JUN, IL-6, and AKT1, thereby regulating
the PI3K-AKT and IL-17 pathways, suppressing inflammatory cytokine release, alleviating oxidative
damage, and promoting mucosal repair.
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1. 5|8

8 R M 53525 (Recurrent oral ulcer, ROU) XFRE K MR dhftist sz, & —FrH WK, SERERERIE
5%~25%, & LA R TA) B B B PR PR PR T KRR, S SR B AR TS TR (1] R R R iR
BeEIEN CTHE” W ORI AFE B HRIUN O KT BRI, A EOE, B3
FHBLLT Bt (2] o AR R N 2T 51 R DV AR, BRI R IN 27, 38050 [ R AR 3] IR TR B,
HRR S AME . Y. IBEZMREERAEIR, ROU A 5E KM m, MELMIRIEIT4] [5]. EHRER
PR B NI 25(6], & HATE T, KIS S EE R G EE I, H 2 S SR E RO
FNFEEZE S 7], % FE IR 22 A0 AR YT W o

LT OB (Juncus effusus L)YPERRH IR EE, H.O. i /NBE, 1EAEGHZ, £ (REHXRE) Fid
PR, RN (8] BIACHEFLUESEH E Sl FER. WSSy, R BA BETIR K&
fRBE; D &EAE9] [10]. T RIRA 23— B TR I, AT OB R U ) ai i PR 28 A9 22 11 Ji
FHEIRE[11]e A2 RBE T QR —3EME R, MDA R AR LS, BBk = AT L EX ROU
()73 X 4% T 42 UE 4R

AR T G s I PO, IO 0% 24 B 22 B8 3R e T Vit M B 2 5 2 9 8L R RO A EL AR FH X 4, i g
TN B @ IR [ 12] AW T LS 2ETT05, 60 X5 IEgE RS, HXRFERT O
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HEIAIT ROU B U RUBLL, AT 0 S B SR BT et
2. HRIE A&
2.1. 5 5EFREEEEFEE

JEE TCMSP 3l R 24T D ESEPE R %, BL OB >30%. DL >0.18 Nifiksru, {#H] UniProt A5k
P H I ZFR. PL “recurrent oral ulcer” AI<H#TR], 7E GeneCards Al OMIM #4E ¢ Fh A ) i 40 s, 3R
HY socre {H KT A A7 £ 1 L A

2.2. LEME

Cytoscape 3.9.1 # A 7 — AL - BN ES, fFH CytnNCA BRI KA mi, X5 i ¢ R T 55
B, HEIKT OB A AR O RS
2.3. EBEEEMEPPDEIL

BT OEEIT R R M D ESCE EE AL, SNE A EAEM 4 STRING $dlE E, WE S EEE>0.7), 3K
& A BAEMZ(PPHEYE, 7E Cytoscape “F- & 2l PPI 4%,
24. BESHT

fFH RIES, XA OHEIGTT & kM O s im VE A S8 ST 28 R AR (GO A BT R SE A 5 8 [ 4 7 Rl 4
F(KEGG) 5 TB AT M, WE p<0.055 q<0.05 NI EEENHESM, GO EYiLfE(BP),
MU ZHAL(CC), 7> T DIRE(MF) 3 BIELET 10 26 H, KEGG IEEHUET 20 % H -

25. SFXHESH

£ Uniprot £# FE rh Zr 4R B8 206 B () Homo 2R H 44 #K, FFiE 1T RCSB Protein Data Bank £(4 3815 &
FI454), PyMOL 3 AL BEZ5 ) 17K 431 LA S BCAR /N3, 45 B) Autodock tool #4450 8 1 INEAR 21152 14
pbdqt # 3. 18] Pubchem ##fs 245 3 % 5 g3 (¥ 2D 4544, Ml Chem3D22.0.0 B R, fi5H)
Autodock tool 3 FIA /A& pbdqt #2030, KA Autodock vina 454 R 15 5 3T /N FECAR AR A 4> F 6 %
(L
3. /R
3.1. 5 5&EmAVEE IR

it TCMSP $dE ZE, MAT OB RS 2] 17 MUY, R EEFE R IR IER (R 1), Sigtk
A 5 687 A~ i IS GeneCards £ OMIM (4 3R 534K, 1533 ROU £ 2540 4> 8T AT
BRI E S S5 B R D B e s, KRRESER G, KA 73 MEFEEE A, E G ROU 1
FERE R, VERABBEAE 1.

Table 1. Chemical composition table of Juncus effusus

F 1. KTLCERUFERS R

Mol ID Molecule Name I OB(%) DL
MOL000296 hederagenin WRBEEE T 36.91  0.75
MOL000359 sitosterol B-15 S 36.91 0.75
MOLO000006 luteolin NS N 36.16 025
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B3k
7-hydroxy-8-methyl-4-vinyl-9,10- 7-$52H-8-H Fk-4- 7 475 7£-9,10
MOL006149 dihydrophenanthrene-1-carboxylic acid TAFE-1-RR 36.99 0.27
2,8-dihydroxy-1,7-dimethyl-6-ethenyl- 2,8-Fdk-1,7- I Hk-6- L) dE-

MOLOO7893 10,11-dihydrodibenz{b, fl-oxepin 0,11-—A st s o 0
-di -4-vinyl-9.10-di - 1,8- " E-4- 7. 0%3-9,10- — & 3E-2,7-

MOL007898 1,8-dimethyl-4-vinyl 9,10'd1hydr0phenan 1,8- = H %4 Z»J??)Eji9,10 =JE-2,7 421 023

threne-2,7-diol iy

-di -1,6-di -5- -9.10- 2,8- 8 Jk-1,6- - H%k-5-2.0%3£-9,10-

MOL007899 2,8 d1hydroxy 1,6-dimethyl-5-ethenyl-9,10- 2,8- —¥2%:-1,6 Q,Eii 5-2.)7%£-9,10 35.77 023

dihydrophenanthrene —E3E

MOL007904 dehydroeffusal EESTLES 79.55 021
5-(1-methoxyethyl)-2,6-dihydroxy-1,7-di- 5-(1- 483 2. 38)-2,6- —F25E-1,7-—H

MOL007905 methyl-9,10-dihydrophenanthrene J3£-9.10- — &3k 3377 0.29
3,7-dihydroxy-2,8-dimethyl-9,10-dihydro- 3,7-—§%%:-2.8- — H ££-9,10- ~ & 4E-4-

MOL007907 phenanthrene-4-carbaldehyde A% 4049 0.23
7-hydroxy-2-methoxy-1,8-dimethyl-9,10-di- 7-F%3%-2-FH 4 %-1,8- —H1 %££-9,10-—

MOL007908 hydrophenanthrene-4-carbaldehyde A IE-4-HE 6042 0.26
- -5-vinvyl- -di - LS. 2 Bk - H53E-2.7-—

MOL007910 1-methyl-5-vinyl-9,10-dihydrophenan 1-FFE-5- 2 4 3 9,10-—=5F-2,7 56.43 02

threne-2,7-diol i

MOLO007911 juncunol KT o0 Ty 35.57 0.2
1-(3,7-dihydroxy-2,8-dimethy1-9,10-dihy- 1-(3,7- =3 %:-2,8- — HIJ£-9,10- ~ & 3F

MOL007912 drophenanthren-4-yl) ethanone -4-35) 1 4472 0.26
1-hydroxyethyl)-2,6-dihydroxy-1,7-dime-  1-(1-}& £3%)-2,6- — 2 5E-1,7- ~ HI k-

MOL007913 thyl-9,10-dihydrophenanthrene 9,10- &3 4231026
8-hydroxy-2-methoxy-1,6-dimethyl-5-eth- 8-F%2:-2- 4 J-1,6- — FI £:-5- 2 )i &

MOL007917 enyl-9,10-dihydrophenanthrene -9,10-—&3E 32.62 0.26
2-hydroxy-7-methoxy-1,8-dimethyl-5-eth- 2-F23%-7-H 4 FE-1,8- — I BE-5- 2 0 Jk

MOLO07918 enyl-9,10-dihydrophenanthrene -9,10-—&3E 43.49 0.26

JE ROU
32 73 2467

3.2. MEHE

Figure 1. Venn diagram of common targets between Juncus effusus and the disease

I STLESHRFERHEERFERE

¥ F Cytoscape “T- & R AT 00 FE Rl 23 AR 5 22 B Z8 (] 2), L5 86 NI w5 193 2kid1, £ degree

18 50 e S AL A D N A B B K (luteolin, MOLO000006) 4- 2. 475 3k-7- F 48 JE-3,8- — H13£-9,10-

e = e

e

(4-ethenyl-7-methoxy-3,8-dimethyl-9,10-dihydrophenanthren-1-0l, MOL007917). 5- 2.4 3&-7- & FE-1,8- — H
H#-9,10- — & JE-2-% (5-ethenyl-7-methoxy-1,8-dimethyl-9,10-dihydrophenanthren-2-ol, MOL007918). 2.,8-—
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7 -1,6- B L -5- 244 FE-9,10- — A FF (2,8-dihydroxy-1,6-dimethyl-5-ethenyl-9,10-dihydrophenanthrene,
MOL007899). 1,8-—H }-4- 2 4 %E-9,10- & JE-2,7- [ (1,8-dimethyl-4-vinyl-9,10-dihydrophenanthrene-
2,7-diol, MOL007898) 5 /N 14 il 73

MOL006149  MOLO07905

MOL007898 MOL007915 SLCEA3 CHRM3  CCNA2  IL2RA  IL6 AR CDK4  CASP9
GSK3B RELA TNF NR3C2 INSR HSPS0AA1 VEGFA MET
7. PRKACA HMOX1 CCND1 ~ IFNG ~ HTR2A  RBi
MOL007899 MOLO007895 [E—stean
- = IL10  DPP4 RXRA  TYR  MAPKI PTGES CD4OLG PRSS!
~ MMP1  CDK2 TPS3 PGR  XDH  MCL1 ADHIC CCNB1
MOLOO791E 2 ~ MOLO7e7 - CASPS. CDKNIA GSTP1  ACHE  CHEKI BIRCS  XIAP  MAPK14
~ PTGST  PTGS2  ICAM1 NFKBIA AKT1  NOS2  BCL2L1  JUN
~— EGFR  NOS3  TOP?A  MDM2  MMPS  APP ESR2  MMP2
MoLoo7917 —— = —_ ' ~—— PPARG— ADH1B PIK3CG ~OPRM1  ESR ADRB2 TOP!  ERBB2
PCNA
—
MOL000006 MOL007904
MOL000359

Figure 2. Network diagram of Juncus effusus-active components-targets-ROU
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3.3. EBEEML(PPDIEL

PPI W% String 4341 7k CASP3. JUN. TP53 S5 %088 s T il B A5 BE BAEREH(1E] 3). 4 PPI %%
B S\ Cytoscape3.10.2, £zl 43 4L S 45 BT 2% a (] 4), BLE& 70 NI AL, 471 2600, R¥E BC.
CC. DC. EC. LAC. NC Z#, MRUKIHME K TR R shALAE R, B 3 2% R BT 7 4% b
F L c, Ik AT 7 4% 00 FE K] EGFR(Epidermal Growth Factor Receptor, 38 Ji7 2E & [K 7 % #&) . MMP9(Ma-
trix Metalloproteinase 9, J&Jii 4 )& 2 (I 9). TP53 (Tumor Protein p53, 82 4 p53). JUN(Transcription
Factor AP-1, ¥3%[KF AP-1), IL6 (Interleukin 6, HZHfi/~3 6). CASP3 (Caspase 3, PR 4 3).
AKT1 (AKT serine/threonine kinase 1, AKT 22 %R/ 77 R BB 1) (5 2).
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Figure 3. Protein-Protein Interaction Network
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Figure 4. Key genes screened by CytoNCA for Juncus effusus in treating ROU
[E 4. KT'LESATT ROU CytoNCA ik £ 52 E

Table 2. Topological parameters of the first seven targets in the PPI network
7 2. PPI 4B AUAT 7 (38 SATRTNEH

Name Betweenness Closeness Degree Eigenvector LAC Network
EGFR 17.26204906 0.88 19 0.262241185 12.10526316 17.11446944
MMP9 5.976334776 0.75862069 15 0.216789722 10.8 12.77648463
TP53 24.51125541 0.956521739 21 0.281860173 12.76190476 20.33270577
JUN 1641356421 0.88 19 0.260034919 12.10526316 17.36244328
IL6 10.88347763 0.846153846 18 0.253727913 12.22222222 16.32585919
CASP3 13.61515152 0.814814815 17 0.235240981 10.82352941 14.11767261
AKTI1 28.93030303 1 22 0.290797621 13 22

34. BEEDHT

GO & &EIMIESR AYd e, UME R, 7 TIhReS T 10 26H, WK 5. AWt 8 E 20 MR
W) 5 RN, 25 (response to xenobiotic stimulus) AN U i (response to oxidative stress)s #&F 5 W i 2
(regulation of inflammatory response); 4 fifd 2H i £0.45 5 [} (membrane raft). 4 [X (membrane microdomains).
22 SR/ 75 R R B (P & & 45 (serine/threonine protein kinase complex)ZF; 4>F Fhft 3 AT SRR 45 v P
(kinase regulator activity)~ & [ 3 I 15 V& % (protein kinase regulator activity). iz 2 I £ [ IE B 45 A (ubig-
uitin-like protein ligase binding)%5. T /LHVRYT E KM LEFZ K KEGG BB 11T 20 505 R BEAE . %
e RN DL AR DG, Wil 6 s, EEEERION PIBK-AKT(BEREIEINL 3-B-5 A% B)E 5
.

response to xenobiotic
stimulus

response to UV

regulation of smooth muscle
cell proliferation

smooth muscle cell
proliferation

response to steroid hormone

@©
o

response to oxidative stress

negative regulation of
apoptotic signaling pathway
response to reactive oxygen
species

muscle cell proliferation

regulation of inflammatory
response
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Figure 5. GO bar chart
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Figure 6. KEGG bubble chart
& 6. KEGG SiE

DOI: 10.12677/tcm.2025.145289

1945

&2


https://doi.org/10.12677/tcm.2025.145289

N

3.5. S FIHHEDR

¥ PPI WZ% il 7 AN AN 8 AT 5 ANVE VRS R T4 0%, R EE B G RefdiE ik
3. B 7 FoR, difhe <-Skeal/mol, RUINEALEGIE . HAIEIERY 2,8- 5 4E-1,6- — HEE-5-2 4%
££-9,10- “EFE/ N TR HE JUN B A4, REBEFE/NFFEANEE JUN REAZE, 4566 < -9
kcal/mol, EAGRFIZEFI ],

Table 3. Molecular docking protein information table

3. HTIHERERRBER

Gene Protein name PDB ID
EGFR Epidermal Growth Factor Receptor 1M14
MMP9 Matrix Metalloproteinase 9 1TV

TP53 Tumor Protein p53 2G3R

JUN Transcription Factor AP-1 Subunit c-Jun 1JNM

IL6 Interleukin 6 1ALU
CASP3 Caspase 3 2CNN
AKTI1 AKT Serine/Threonine Kinase 1 1H10

44 g (Keal/mol)

-5.900
AKT1
CASP3 -6.580
IL6
— -7.260
JUN
— -7.940
TP53 - 7.8 -6.9 7.1 71 -7.0
MMP9 — -7.9 -1.5 -7.2 -7.3 -1.5 -8.620
EGFR — -7.8 -7.8 -7.9 -7.9 -8.2
-9.300

MOL000006 MOL007917 MOL007918 MOL007899 MOL007898

Figure 7. Molecular docking binding energy heatmap
7. DFIEESRERE

4. it
R T B R R 5 D B e . A I b B T B T35 R 6 o W T AEGrhEE

CLMARI WAL, ARSI N, ROU 5 2RER 14 K T 40 Mtk tb 7 S 800 s R A % VIR
[13]o IL-6 S5 R R A TR 7 Rk & T, SRR L A T e R A= [ 14] [15]. Treg 4H
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MLLE N F%, Th17 40Mad™38, TR 2, 51K B S REBil, RS R —L 5800 R %
FE[16]. BEAt, 2k SR AL EERMEZE R, DEREBR A SHLSBUR#IGE . Bz MR
FU R RS2 N R HAEM[17].

T EA GG O XN E, § QOB mvls R G IR TTIESE, RIEAERIETR
ROU [ DRI, 5 ORI 1“8 8. 87 FRIEMIC[18]. RBEE R RBP4 PLAMLIIME
M, WFRR, ARREFEIS I E T B2 MRHE T 2 FIRZET-«B, $HIE 2 AR 7=k, ik m
WS Th17/Treg 40MLT-#5, Yk O R [19]. TERLS - BE AR, KREERE 7 MEOHA
(EGFR/IL6/TP53/JUN/MMPY/AKT1/CASP3) EL #5184, JEME HEHLER; TG R ER, KRBERS&
MZDEE S Z5 A RE < 7.8 keal/mol, EKWIAREZ A AERIGIT ROU ML LT . 2,8- 88 4E-1,6-—H
Be-5- 2 M5E-9,10- “EFE R — M AR A, FESRT ARSI R L5 R HIH] NO 7742201 2,8-
TRRHE-1,6- -5 205 HE-9,10- A FETE RO - AN EReE “ 2 27 BixUE$E CASP3 Al
AKTL; ‘& 5080 S X Befa 8 (45 &6 < —5.9 keal/mol), FWIZK 21677 ROU HITETE K47

PPI W 45477~ 00 5 A8 EGFR. MMP9. TP53. JUN. IL-6. CASP3. AKTI, 1, IL-6 H1E M4
FAT T 4R =4, 78 98RE A G g% SN R FEAZ OME ] . MMP9 2 540 a 4N E i FE Mg, /a4 D @&l fE
PG, JEEREAME. MR RRARIE, S5 RAEMMREEFEA[21]; TPS3. JUN AR F, H4%
£ JORE YIAHC[22] [23]0 AKTI 52 PIBK/AKT {5 5% Sl X OWBE 2 —, 25 RS20 g A .
IXHEZR B PP W45 G ik Hi AR HE A5 #85 ROU Z VJAH K .

GO BEMTI NI LR REEIE MEE. 2 RIEEMAEEN, S50OBRAE. AARSEA Y
T2, WA 5 S B R A ELN B IR T 1R 7S . KEGG B & ST R BIREIE . )% JORE DL 24 1 45
MRS, #HR TRERMEOESEZ A Z A EYE R HIAE. PIBK/AKT 5 5@ 5K,
TERRE . e MEBOm . b RIE R E/EH . PIBK/AKT K0S, LiFmiEh e R BT, SEOE&IER 5
Glif[24]. 7E IL-17 {5538k, IL-17 B4R Z AN RNE SES, TSR R 40 0
FEAE R, BET 51 R0 A A SN SRR B VA5 [25] . IR B B RAE M T IL-17, M R i IL-6 45
e 98 PR 77K Rk e 28 M A%, AR B R T e AKT1 SRS RERR AL, BEIT i NF-«B (135 Kk >
RAESL o ST O FH 2,8- T F2 5k -1,6- — HIBE-5- 2 35-9,10- A TRy, W RES @ 0] c-Jun &
LR o U 0, RSP I I VR TT

AHFFEHE R T IO H R 5r-ROU 5 R - 5 5@ B 2 (A R o it 9 45 25 3R 4 A X B )20 Hh ]
BT ROU FIEAENLE, $RAT S RIEIT SR M D05, IIERIr AARBRE . 2,8- 7 Hk-1,6- - F AL
S5-ZH%E-9,10- A FESE, SN EGFR. MMPY. TP53. JUN. IL-6. CASP3. AKTI1; {EJ5aAI
RAE P EASLECE DIARIC, 52 ma 5 #1118 B8 I PI3K-AKT A IL-17 %5, AT.0E6TT ROU B Y]
YEFA ML 5t — 20 24 B SE IR B0 I o

& H
WALA #E TR R E (Q20222807).
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