Traditional Chinese Medicine FEE2£, 2021, 10(3), 402-413 Hans X
Published Online May 2021 in Hans. http://www.hanspub.org/journal/tcm
https://doi.org/10.12677/tcm.2021.103057

ETWEHBEZNEIREGTIHMEER
{ERNBIFR

ﬂhiﬁ:‘gl’z’ i%§15 %iﬁl’ EJ%-FA]'TI’ % ﬁ15 ﬁ;i]‘(f—il, gﬁiﬂﬂl’&“*

"RFEERRSEA R, THE ORI
2E¥j?’f§?¥ﬁ#l§é€#ﬁ%, R FE
TEAFO PRGN TREEARB TG, TE R
TRERRFEEGWANBEBE LR E, T2 R
Email: "nyzIm@163.com

Wk Hi: 20214F4 H3H; FAHEM: 20214F5H21H; KA HB: 202145728 H

R

B ETNRGEZRTSVEETEEERROERDISE . T7EE: BYTCMSPHIEE, HRIEADME
e HH G ARAE FOTE PR B LB A, {8 Uniproit BEITERE S0 LM AR 45 1832 Genecards.
TTD. OMIM#IE AR BUL Bt & 4 FERE L, FIAHRIE S &6 Venn BB R SRAEFERMMEAE RS
B R AR S PerlR AP BESIE, KA Cytoscape3. 7.2 M E “&HRIEBERS - L&
B R R M, FAString P E3ATER AR LER ST, WREPPINSG I ME HIBENEBRD)
BetE; KFMetascape P 53 TGOEE SKEGGE £ /5H1T; B)FHETLedockBH T4 FXHERIE. & 1.
HENETCMSPRY R EI23641 &ML X EM RS, MEH23MEMRS, RIEUniprotdiE, HERILX
MEEFE LS, HEREEREERS, EREERRS 174, #8AR1934; B “allergic rhinitis” Jyoe4k
1, MEOMIMEFEE . GeneCards$#E . TTDHIE ENHFREEIEHER, HRESEHS, B3
WHEEREBEEHER20891, FARES LT VennE, BEEK - EHRSLFEE L9841 ; FIH
CytoNCA#R i DegreeR 3HIEM B R E R . KBERMLER; DA REAMAE S, 040KER
X, #2745 R %098, AH1762. FIFT K E36. FIRIMEK A %0.684 K PPIF%E; GOEENKEGG
BERERN, SREFESSNAEMESEREEYN IR L FE ML T2 (response to lipopolysaccha-
ride). #1400 iE ¥ (apoptotic signaling pathway). 47541t (regulation of cell adhesion). X
245 KM% (response to wounding). X E 45 ¥ M2 (response to toxic substance), 25 ii#
FBEH WIS 58 B (Pathways in cancer). WAABIVIN 153k AEAEAL (Fluid shear stress and
atherosclerosis) . IL-17 15 5 i B% (IL-17signaling pathway) UA &% J& i & B & 5 (Proteoglycans in
cancer)®, MR RIBIT Bt ER KR EEEE T EFEF454 (transcription factor binding)
FHY KI5 (protein homodimerization activity). #EE 521444 (cytokine receptor bind-
ing). BEE4 A (kinase binding). FHBEEE % (protein Kinase activity)®; &R I8 M B
FE. RBER. \LEB 555K AKT1 (PDB ID: 4EJN)X 8351 14> 558-6.07. -6.91. -5.81
kcal/mol, ¥J <-5kcal/mol, &&FaE, RiE T MEHEE, £id: SHEHTEEMEERHHHE
AR, ZEBRR, NESEMEMP AR T B,
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Abstract

Objective: To study the mechanism of Lonicerae japonica in the treatment of allergic rhinitis based
on network pharmacology. Methods: Obtain the main active chemical components and targets of
Lonicerae japonica through TCMSP database according to ADME, use Uniprot database to stan-
dardize the gene name of the targets; obtain the main targets of allergic rhinitis through Gene-
cards, TTD, OMIM databases, and use R Language to draw Venn diagram; Perl software organizes
data; use Cytoscape 3.7.2 software to construct “Lonicerae japonica active ingredient-allergic rhi-
nitis target” network; use String platform for protein interaction analysis, construct PPI network
and explore potential protein functional modules in the network; use Metascape platform for GO
enrichment and KEGG enrichment; Finally, Ledock is used for molecular docking verification. Re-
sults: 236 main chemical components of Lonicerae japonica were retrieved through TCMSP, and 23
active components were screened out. According to Uniprot database, the part without corres-
ponding gene name and the repeated part of target were excluded. A total of 17 active components
and 193 targets were obtained; set “allergicrhinitis” as the key word, search OMIM database, Ge-
neCards database, TTD database for potential disease targets, exclude duplicate parts, get 2089
potential targets for allergic rhinitis, use R language to draw Venn diagram, get disease-active in-
gredient common target 98 points; use CytoNCA to get the top 3 active ingredients that are quer-
cetin, luteolin, and kaempferol according to Degree; the species is set to human origin, with a con-
fidence interval of 0.40, the number of nodes is 98, the number of edges is 1762, and the average A
PPI network with a node degree of 36 and an average local clustering coefficient of 0.684; GO
enrichment and KEGG enrichment show that Lonicerae japonica mainly participates in biological
processes including biological response to lipopolysaccharide, apoptotic signaling pathway, regu-
lation of cell adhesion, response to wounding, response to toxic substances, etc. The main path-
ways involved are Pathways in cancer, Fluid shear stress and atherosclerosis, IL-17 signaling
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pathway and Proteoglycans in cancer, etc. The functions of related targets for the treatment of al-
lergic rhinitis are mainly enriched in transcription factor binding, protein homodimerization ac-
tivity, cytokine receptor binding, kinase binding, protein kinase activity, etc. The key active ingre-
dients quercetin, luteolin, kaempferol and the key disease target AKT1 (PDBID: 4EJN) docking af-
finity were -6.07, -6.91, -5.81 kcal/mol], all < -5 kcal/mo], indicating the combination was stable,
which verified network pharmacology. Conclusion: The mechanism of Lonicerae japonica in treat-
ing allergic rhinitis was characterized by multi-target and multi-pathway, which could provide in-
sights for further experimental study.
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1. 5|8

I & 9% (Allergic Rhinitis, AR), WRRAZNPEE 5, & —Fh e 3 R SR 8E R 2= HARAE i 51 E i Ag
BIRPEZ T, WIRCAELIE ., G S LR EG AKI O, BT R “dirEag” “S87
“EUME” 5 C“RLET SEE. BEE AN, S RAESIRIRRB A, RTAMHE 5 2
DL b BRI R 5 2R OB e e il A8 B 5 . MBS . 29697 . RBITE . AT RS, BHRA—
ERR, (T4 5 5 R E ARG, T2 E 2 G807 NEBIES REET kR, hiEd
iR BEE 2 B R A EN . BB EARTEBES R MR AR N RN Z, P2 AMMh AR
T2, RN AEBARH 525 B SO A B T Im PR R I 1 — KA A R AT S Bk rh 2 e 24
BRURSY2], X ARG SR A RO

&R AE (Lonicera japonica Thunb.) N & 4 Fl(Caprifoliaceae)fE ) 24 4 W 1546 75 BUHI HF HIAE, 25 FH T 5k
BRI, RERWS L —. ERiE, SEEFEENERERNREY, RAREFMPREMESB]. Hil,
Xl B S G T RV IT R T e B A R, SHRERE R R TR, EHAERAURAI AR, 24
RO P OB fUE A R IT

W) 28 24 R 2 i A SR A ) — FoB AR . e AR AR B AR (4R SR A AR ) — FloR B 25k
TH S RITERARS . W22 R T RSO TN TR “ B —R . —20)7 [ “ZH5. 24
W7 X — B AR AR [S], R AT R IR T R R AR RN . DR, AR S S i £ 2 B A N E S
F 7 ERE R IR T I B S R A E UL, B SRIE A% O R 51200, ik — 5 (1 SR Ie B
WA S ek S LR T

2. ZIRNEFE
2.1. EREFER D THE

BT 2 KRG AP EE FE S5 8 6 [6] (TCMSP, Traditional Chinese Medicine Systems Pharma-
cology Database and Analysis Platform, http:/lsp.nwu.edu.cn/tcmsp.php), /£ “Herbname” 1@ Z&HEHHIAN “ &

BWAE” , SRNEHAKE, S IR FEE, A1 ID 557 4FK (Mol ID. Molecule
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Name). HHRAEVIFIFEOB). J5251E(DL)Z . LA OB > 30%A1 DL > 0.18 1 2464 i 15t 4 4R A% F 3 4 %
e

2.2. ERWFEMRSBXEELRIRE

FR 48 0 26 19 2 V& PE A 27, 72 TCMSP H £ Related Targets” , 3REUS 4 (1) “ Targets Information” ,
2 FZ R o F B #E 8 A 44 (Target name). £ Uniprot (http://www.uniprot.org/)*, ffif Uniprot KB %
e, ERRIEPRMAEEAY, KMREMH N “organism: homo sapiens” Fl “reviewed: yes” , FRH(FE
[A 4 (gene name)f! Uniprot ID. 2 &5 R UL xIsx #0FH, REAFSSEREOHEOSERELH, 658
EHRAE IS IR S R NN SR AR 9% H 1 R R S HE6S B2 Uniprot 1D

23, FHEBIEXBREERN

JH1Z Genecards (https:/www.genecards.org/)~ TTD (https:/db.idrblab.org/ttd/)» OMIM (http:/www.omim.org/)
i fe, L “allergic rhinitis” JyoSEIAAG 2o Bk S RAHOGHEDR, 70 SR EU B S5 SAH G HE R A o F B R
B, AEHEIT RIS I, FEMBREEEGEFR Gene WIHK), 1SEIEIEEEA . XTI R FR(target name)
1 UN 25 5 (Uniprot)HJ Excel 3Cf4:.

24. ERESTHERREALAR Venn EHE

H R AE T BRI B 5 58 15 e AR AR I P 0 BE R AT UL, A5 P00 5 24 0] 8 i S 3R 1Y) Venn
B, IR txt BT I R A

25 SRWBTIRERKD “FBHERS - (ERER” MEaE

R4 SR PUd B & R0 TR - FERHSEA” . H Perl AF#ET 82, 1R Cytoscape3.7.2
B, BRSBTS B E R R TR - MEREE S AL, FIH CytoNCA ffifh, 73 HiEME
%43 Degree HE4

2.6. XEERRAHEERMEIGE

K2 String #03& [ 7] (https:/string-db.org/), i “Multiple Proteins” , 7E “List Of Names” iii| 2% HE
L, M NASESE S, HEAE “Organism” ] 25 AE A % % “Homosapiens” , s i7 “SEARCH” , il
“CONTINUE” , ZREUZERH A S A EAEH G &

2.7. XEHE GO EEM KEGG EEN

{81 FH Metascape “1* 5 [8] [0 G 4RAE1E 14 s 7V I 7 ik Uk &5 98 B i3k 4T GO ‘& & i, IRECH AR
#£(biological process, BP). 4T ZhfiE(Molecular Function, MF). 4l 28 ifi(Cellular Component, CC), Fitt
17 KEGG & %517
2.8. SRWATT BRI FRiE

A 2 TR BRI T SR AR e b o Bk = AR RE SR O AR, A — e RS L RENS
PEBEAE 2 7T R RO 2 R A AR I PLE S 45 B i [ 10]. X PPT TN &5 S p A A O 40 i e iR
Degree {EHEE AT = A7 (I LR BEAT 70 TAEURN 32, 76 PDB Al ek 200 T Rl & A 3D 454, F
FI ZINC ¥ 2 T s M 19 3D 4544, K5\ PyMOL. AutoDock Tools 3 #EAT FALEE, R+
SEARFIICARS N Ledock #E4T 73 F % 42
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3. &R
3.1. &REER S
JEIT TCMSP #R 3| 236 MR &Y, ikt 23 NMEH &%, Wk 1.

Table 1. Main active ingredients in Lonicerae japonica

=1 REEERDPELRER

&me Mol ID AT OB% DL
JYH-01 MOL001494 Mandenol 42.00 0.19
JYH-02 MOL001495 Ethyl linolenate 46.10 0.20
JYH-03 MOL002707 phytofluene 43.18 0.50
JYH-04 MOL002914 Eriodyctiol (flavanone) 41.35 0.24

(-)-(3R,8S,9R,9aS,10aS)-9-cthenyl-8-(beta-D-glucopyranosyloxy)-2,3,9,9a,10, 1
JYH-05 MOL003006 0Oa-hexahydro-5-oxo-5H,8H-pyrano[4,3-d]oxazolo[3,2-a]pyridine-3-carboxylic 87.47 0.23
acid_qt
JYH-06 MOL003014 secologanicdibutylacetal qt 53.65 0.29
JYH-07 MOL002773 beta-carotene 37.18 0.58
JYH-08 MOL003036 ZINC03978781 43.83 0.76
JYH-09 MOL003044 Chryseriol 35.85 0.27
JYH-10 MOL003059 kryptoxanthin 47.25 0.57
JYH-11 MOL003062 4,5’-Retro-.beta.,.beta.-Carotene-3,3’-dione, 4°,5’-didehydro- 31.22 0.55
JYH-12 MOLO003095 5-hydroxy-7-methoxy-2-(3,4,5-trimethoxyphenyl)chromone 51.96 0.41
JYH-13 MOL003101 7-epi-Vogeloside 46.13 0.58
JYH-14 MOL003108 Caeruloside C 55.64 0.73
JYH-15 MOLO003111 Centauroside qt 55.79 0.50
JYH-16 MOL003117 IoniceracetalidesB_qt 61.19 0.19
JYH-17 MOL003124 XYLOSTOSIDINE 43.17 0.64
JYH-18 MOL003128 dinethylsecologanoside 48.46 0.48
JYH-19 MOL000358 beta-sitosterol 36.91 0.75
JYH-20 MOL000422 kaempferol 41.88 0.24
JYH-21 MOL000449 Stigmasterol 43.83 0.76
JYH-22 MOL000006 luteolin 36.16 0.25
JYH-23 MOLO000098 quercetin 46.43 0.28

3.2. SREFEERS T HEER

iid TCMSP 73 AIERA 23 AN AR RE R BR LA FR, HR4E Uniprot Hodls e i 146 1 B I N
HARIIAR R EEAR, HEBRTOXT R A4 B0y, HERRBE U R HR 2y, FEPRARENER 17 4>, #ERT 193 4

3.3. FHERLERER

L “allergic rhinitis” ¢8|, % Genecards £ % . TTD #4522 . OMIM Hdli 2 (19550 v 7E A
FHEE A, HEBRE RSy, 13 20 fob 5 RV TEAE FHE 23 2089 /.
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34. SRESTHHEEL Venn B

FIH R i8S BR85S S ERAC RS TR 0 ¥ S B TS, 15 20505 5 25 % 855 98 /NI
1, LRSS 2,

AR JYH

Figure 1. Targets of Lonicerae japonica and allergic rhinitis in Venn
diagram

B 1. Z84(0YH) 5% H(AR)EE= A Venn [F

Table 2. 98 Latent targets of 17 active ingredients
2,17 MBS ERE 98 MBS

HETERL R
PTGS1 HMOX1 ADRB2 TNF EGFR MET IL1A
PTGS2 CYP3A4 CHRM3 MAPKS BCL2L1 EGF MPO
PIK3CG CYPI1A2 HTR2A STATI1 MMP9 ODCl1 NFE2L2
DPP4 CTNNBI ADRAITA CYPIAI MAPK1 SOD1 PARP1
ESR1 MYC CHRM2 ICAM1 IL10 HIF1A CXCLI11
AKTI1 GJAl ADRAIB SELE IL6 IL1B CXCL2
VEGFA PGR SLC6A4 VCAMI1 TP53 CCL2 DCAF5
BCL2 NOS2 CHRNA7 GSTP1 NFKBIA PTGER3 PPARA
CASP9 AR PRKCA AHR ERBB2 CXCL8 CRP
MMP2 PPARG TGFB1 GSTM1 BIRCS NOS3 CXCL10
JUN MAPK14 PON1 SLPI 1L2 PLAT CHUK
CASP3 GSK3B ACHE ADRA2A IFNG THBD SPP1
CASPS8 KCNH2 RELA PLAU L4 SERPINE1 IRF1
MMP1 ESR2 IKBKB LTA4H CD40LG PTEN ERBB3

3.5 SMWBTIRMRKY “FBHERS - (ERER” MEaE

HIH Perl BAFEEFLHHE, N Cytoscape ¥ft, MIE GARIESTLBIE B R “ WS PER - /B R
WIEM 2% A M ZIIAE R, R MOTETE RSy, WL 2. FIR] CytoNCA 15t Degree i 3 351 >
FEM B R ARRE RN .
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Figure 2. Network between “active ingredient-target” of Lonicerae japonica and allergic rhinitis

2. ERIERTEHMEB L

PPARA
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TP53 |
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Figure 3. PPI network of Lonicerae japonica and allergic rhinitis
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3. HHI(JYH)5I&F#(AR) PPI [&]

5”

PTGS2
MYC
ICAM1
MAPK1
BIRCS
AR
PARP1
PLAU
€xcL11
CD40LG

GSK3B

[ZS

BCL2L1

PPARG

CASP9

ESR1

THBD

CXCL8

ESR2

VCAM1

CASP8

IRF1

IKBKB

MET

CRP

MMP2

ADRA1TA

IL1B

IL10

RELA

CHRM3

NFE2L2

GSTP1

LCOA:
JYH-08

DRAIA ——— — JUN\JYH_M
JYH-02
EGF ERBB3
MPO MMP9
IL2 MAPK8
KCNH2 | AKT1
PGR PTGS1
PTEN ACHE
ADRA1B SPP1
SERPINE1 'VEGFA
TNF 0501
C‘H RNA7 CTNNB1
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3.6. SRESTHMRRXERAEREERL (PP

e “3.47 BRI LIL R 3N String Wufi, IR E Y NIENE, DA EAR SRR NI, U
BRI 0.40 NEK, RIFEA LAEMLE, T PPI ML EI(ILIE 3), Horbm st 98, W¥ 1762, ~F
B s 36, FYIREERERE 0.684; MGOEATIRCTIZM. BOELFRILRIL, KEOELE
AN ARFEENE . FOCGIELFIRFE KR A OELFORERNM G Sl CELFRERII. R
RIS BRI . R B RN SRR

3.7. SRESEHFHRLL GO ERSHM KEGG BEERS

M.F Metascape 4V & %F S8R AL VA 7 I BekE B 58 A OCHE S AT 15 5 1@ B 40 M, A5 B Excel XJ 45 S nf
WAL . HEE Rr] W2 AN S Dh e 5 i Btk S R e AR AR 4y SRAEEES 5N I R AL
WXt R 2 R 1) 825 3 F (response to lipopolysaccharide)~ T4 /il i #% (apoptotic signaling pathway). 71
41 ffl 6 Fff (regulation of cell adhesion). X 5215 ] V. % (response to wounding). X7 5 1447 it i) 3. 25 (response to
toxic substance) WLl 4 (A)s AHICHE SR TT I BCE 5 4 (1 Dy e = 22 5 42 T 4% 5 Kl 145 & (transcription factor
binding) £ [ — %5 ¥ (protein homodimerization activity)- 41 i [Kl T 52 4 45 & (cytokine receptor binding).
P45 4 (kinase binding). % [ #HEF IS 4 (protein kinase activity)Zs, WA 5 (B); 4HAURL > 32 w42 T A
(membrane raft)5%, LK 6 (C); =5 i 32 B AE (5 5 18 2% (pathways in cancer). L ARBI VIR 71 53]
Jik S A AT AL (fluid shear stress and atherosclerosis). 1L-17 15 5B #(IL-17 signaling pathway) bA & e iE 85 H 5
P (proteoglycans in cancer)%%, UL 7 (D).

A: GO-BP

Hlogg DTarget Number

G0:1901214:regulation of neuron death
G0:0050900:leukocyte migration
G0:0033002:muscle cell proliferation
G0:0043408:regulation of MAPK cascade ————————————————— |
G0:0001817:regulation of cytokine production [—————————————————— |
G0:0051090:regulation of DNA-binding transcription factor activity ————— |
G0:0070482:response to oxygen levels
G0:0008285:negative regulation of cell proliferation _
G0:0002521:leukocyte differentiation ———————————————— |
(G0:1901699:cellular response to nitrogen compound
G0:0035690:cellular response to drug
G0:0071407:cellular response to organic cyclic compound - ]
G0:0072593:reactive oxygen species metabolic process
G0:0009611:response to wounding [—————————————————————— |
——————— |
_
|
e

G0:0030335:positive regulation of cell migration
G0:0030155:regulation of cell adhesion
G0:0008015:blood circulation
G0:0009636:response to toxic substance
G0:0097190:apoptotic signaling pathway
G0:0032496:response to lipopolysaccharide

-50 -40 -30 -20 -10 0 10 20 30 40

Figure 4. GO-BP enrichment analysis of Lonicerae japonica and allergic rhinitis

4. TH¥(IYH) 5K (AR) GO-BP EE 91

3.8. ERWATIHMRRS FIHEGER

N T RIS IRIEA R SRR R R, N5 - $ERIRf 0 TERIBURE]L, 4R “3.57 & “3.67
(25 R, AW TR 1 RSO R M B 2R AR 2K (L 2RI A1 AKT1 (PDB ID: 4EIN)EEAT 73X %
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H Rl M TRHE VPN RIE, DLE B4 E6E < —5.0 keal/mol /EATEEFRUE[11]. HRHE Ledock HZNHT 47,
Witz &, KBRE R, (1ZM5 AKTI (PDB ID: 4EIN) 2 [ {) H 45 566 8-6.07. —6.91. —5.81 kcal/mol, X
VEHAM 2. KBEER. ILZE S AKTI (PDB ID: 4EIN) &35 454, IESETRNSE AT Satt, 458 0% 3.

B: GO-MF
Ologg DOTarget Number

G0:0016209:antioxidant activity

(G0:0001046:core promoter sequence-specific DNA binding
(G0:0035257:nuclear hormone receptor binding
G0:0017171:serine hydrolase activity

(G0:0030235:nitric-oxide synthase regulator activity
(G0:0032813:tumor necrosis factor receptor superfamily binding
(G0:0005178:integrin binding

G0:0045236:CXCR chemokine receptor binding
(G0:0002020:protease binding

G0:0042165:neurotransmitter binding

[————|
[————|
[— |
|—
| ———— |
[—— ————|
|————|
i |
[———————|
G0:0004672:protein kinase activity [—————————————|
G0:0020037:heme hinding [———————|
——————————————————— |
e_——
[—————————|
————————— |
———————————————— |

G0:0044389:ubiquitin-like protein ligase binding
G0:0019900:kinase binding

(G0:0008227:G protein-coupled amine receptor activity
(G0:0001223:transcription coactivator binding
(G0:0019902:phosphatase binding
(G0:0042803:protein homodimerization activity

(G0:0008134:transcription factor bingding _
G0:0005126:cytokine receptor binding N

-20 -15 -10 -5 0 5 10 15 20 25

Figure 5. GO-MF enrichment analysis of Lonicerae japonica and allergic rhinitis

5. ZHMI(IYH) 5 MH(AR) GO-MF BE S+

C. GO-CC

Ologg DTarget Number

G0:0032993:protein-DNA complex | = —|
G0:0005773:vacuole I
G0:0030665:clathrin-coated vesicle membrane _
G0:0043209:myelin sheath [ ——
(G0:0030425:dendrite [ I 1
(G0:0044445:cytosolic part | — |
G0:0031968:0rganelle outer membrane [— ]
G0:0005925:focal adhesion
(G0:1904813:ficolin-1-rich granule lumen | s e |
G0:0098552:side of membrane L I 1
(G0:0045211:postsynaptic membrane E - |
G0:0005667:transcription factor complex L I |
G0:0048471:perinuclear region of cytoplasm
(G0:0009925:basal plasma membrane E - 1
(G0:0031983:vesicle lumen [ I 1
(G0:0098797:plasma membrane protein complex E I
G0:0045121:membrane raft E
-15 -10 -5 0 5 10 15 20

Figure 6. GO-CC enrichment analysis of Lonicerae japonica and allergic rhinitis
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Figure 7. KEGG pathway enrichment analysis of Lonicerae japonica and allergic rhinitis
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