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Abstract: Objective To explore the mechanism of Lonicerae Japonicae Flos (LJF) intervening COVID-19 by network
pharmacology and molecular docking. Methods The potential targets of ingredients in serum of LJF were searched by Swiss Target
Prediction and Similarity Ensemble Approach platform, and to predict and screen the therapeutic targets of COVID-19 through
GeneCards and CTD databases. Ingredients in serum-target pathway network model was established by Cytoscape 3.7.1 software.
GO biological process enrichment analysis of anti-COVID-19 target genes in Lonicerae Japonicae Flos was performed by DAVID,
and KEGG pathway enrichment analysis of anti-COVID-19 target genes in in serum of Lonicerae Japonicae Flos was performed by
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KOBAS 3.0. Results Ten ingredients in serum of Lonicerae Japonicae Flos such as hyperoside, 7-methoxycoumarin,
3-O-feruloylquinic acid, chlorogenic acid, neochlorogenic acid, cryptochlorogenic acid, dimethyl terephthalate, dibutyl sebacate,
hexadecenoic acid, herboxidiene involved in PIK3R1, NFKB1, HRAS, IL6, TNF, TP53, CASP3, GRB2, GSK3B, JUN, MAPK10,
MAPK14, MAPKS8, PRKCA, and affected 27 mainly pathways involved in immune, inflammation, virus, nervous system, and so on.
The molecular docking showed that the binding energy of hyperoside with the SARS-CoV-2 3CL hydrolase and ACE2 were most
Ingredients in serum of Lonicerae Japonicae Flos may interfere proteins and pathways related to
anti-inflammatory, antiviral immunity, antipyretic, analgesic and sedation to play a role against COVID-19.

Key words: Lonicerae Japonicae Flos; network pharmacology; molecular docking; COVID-19; hyperoside, 7-methoxycoumarin;
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Table 1 Ingredients in serum of Lonicerae Japonicae Flos
BE wmin HTA TR 2R TR e
=(m/z) (m/z)
1 0361 CwHsOs [M—H]" 1749561 146.9612, 1459307, 1439357, 7-HEHXEFESTR
130.965 7
2 4614 CiHx0s [M—H]-  367.1033 3358886, 307.8551, 192.0537, 3-O-fil#fiftZE ez
174.955 1, 134.0372, 93
3 5605 CaH200u [M—H]~  463.0524 301.9222, 2719191 &2 BT
4 5739 CioHw0Os [M—H]"  193.0507 174.9553, 145.9305, 134.8921 XIfkFR — F g
5  6.497 [M—H]- 186.0560 168.887 5, 142.066 3 RFA
6 6.778 [M—H]- 188.0718 1459305, 125.8725, 116.9290 40
7 8596 CoH340s [M—H]~  369.2289 352.8528, 339.1256, 3252014, 2-propenoic acid, 2-methyl-, polymer
257.1756, 2421754 with 2-ethylhexyl 2-propenoate and
methyl 2-methyl-2-propenoate
8 9354 CiH180s [M+H]" 3552644 337.2527, 163.0398, 1451027 iR
9 9.370 CzsH407 [MA+H]" 4532861 425.2899, 407.2807, 263.1281 3-{(1S,2S,6S)-6-isopropeny-1,3-dimethyl-
[(S)-3-methyl-5-(2R,3R,4S,55)-3,4,5-tri
hydroxy-etrahydro-pyran-2-yloxy)-
pentyl]-cyclohex-3-enyl}-propionic
acid
10 9551 CieHs0s [M-+H]" 3552644 337.2523, 163.0397, 1451014 %5
11 10492 CiH180s [M+H]" 3552638 337.2520, 163.0414, 1451014 (&R
12 10.760 CzxsHa0s [M—H]~  437.2910 4072792, 392.2889, 391.2856 herboxidiene
13 11.896 CisHa0s [M—H]-  313.2389  407.2792, 295227 1, 269.1927, % R T Hk
249.149 5, 146.965 2
14 14683 [M—H]- 8265627 814.5631, 766.5413, 540.3320, £ZI
480.310 7, 319.2289
15 17.361 CieHz002 [M—H]" 2532177 209.0449 RVAY iz
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Fig. 1 Ingredients in serum-targets network of Lonicerae Japonicae Flos
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Information of key protein targets related to Lonicerae Japonicae Flos

L BEfE B BEfE L FEfE HLA FEAE
PIK3CA 35 VEGFA 22 CNR2 16 PRKCE 11
APP 34 ESR1 22 TBXAZR 15 KDR 11
SRC 34 CTNNB1 21 S1PR5 15 KAT2B 11
LPAR3 31 GRB2 20 PTGDR2 15 L2 11
TP53 30 TNF 20 HCAR3 15 CASP8 11
MAPK14 30 ADRA2A 20 HCAR2 15 PTGER1 10
HRAS 28 PTK2 19 DRD4 15 PRKCG 10
GNAI1 28 LYN 19 CCR1 15 PLCG2 10
GNAI3 26 LCK 19 ADORA1 15 MMP2 10
MAPKS 25 S1PR2 18 SMAD3 13 LPARG 10
EGFR 24 PRKCA 17 EDNRB 13 HRH1 10
JUN 24 CNR1 17 AGTR1 13 FGR 10
CREBBP 24 CASP3 17 MMP9 12 AVPR1A 10
NFKB1 23 S1PR3 16 IL6 12
PRKCD 23 FOS 16 EDNRA 12
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Table 3 Cluster data of PPI network

Cluster & & RS &

1 16 120 ADORAL, CNR2, S1PR2, CCR1, PTGDR2, GNAIl1, S1PR3, GNAI3, HCAR2, HCARS3, S1PR5,
LPAR3, DRD4, APP, CNR1l, ADRA2A

2 9 36 PIK3CA, AVPR1A, PTGER1, HRH1, EDNRA, LPAR6, TBXA2R, EDNRB, AGTR1

3 13 32 EGFR, GRB2, PRKCH, PTK2, LCK, PLCG2, PRKCG, KDR, FLT4, PRKCE, LYN, NFKB1,
PRKCA

4 11 26 MMP2, SRC, MMP1, MMP7, VEGFA, MMP9, PTPN1, MMP3, MET, MMP13, JUN

5 5 10 CTSA, PRKCD, TTR, IMPDH1, PRTN3

6 10 22 MAPKS8, ESR1, SMAD3, CTNNB1l, KAT2B, CREBBP, PPARG, MAPK14, TEK, TNF

7 4 6 RARA, RARB, VDR, RARG

8 4 6 HSD17B3, AKR1C3, SRD5A2, CYP19Al

9 8 13 MDM2, CASP1l, TOP2A, CASP3, AURKA, AURKB, TP53, TYMS

10 3 3 MMP8, ASAH1l, CTSD

11 3 3 MAOB, IDO1, MAOA

12 3 3 PTGIS, TBXAS1, PTGS1
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Fig. 4 GO and KEGG enrichment analysis of targets of ingredients in serum in Lonicerae Japonicae Flos (top 20)



FEITHBE2H 2022424 AR & 5l A&

Drugs & Clinic Vol. 37 No. 2 February 2022 « 271 -

26 B9 - B - B EELE E RV E

B EESTERNN 15 N I 50 BB 1)
SHRAC R R BN Mo SRS, Mg sy - A -
PR ] 2R = AT R RRESIRIE AL
Bgr s BETEAT AR R AL, MDY AR SR 20
WsEs, RER=EZEMIAHEER (B 5.
FJE P A R 2% S PR 0.890, IR 4% L B
0.246, LK E 2775, “FHMAE M A
6.627, RHEAZEVIELR. PIK3RL FHEF 13 M4
K@, NFKBL E43] 9 MHKMIEEE, HRAS.
IL6. TNF Al TP53 & 43| 7 MHICHEE, MRE
H 3(CASP3) A K32k 456 8 H 2(GRB2),
W E A B 3p (GSK3B). &REIGE 17 HIEE

BALEED (JUND . 2R FEIE&E A E 10
(MAPK10). 223573540 ER 3 14 (MAPK14),
LR EIEACEE A EE 8 (MAPKS) . HEHWEF C
(PRKCA) EHH 6 MHIGHEEST . 25k < 718
U AOER:, RPSARICRN & 2@ B P FIE
FATEIRTT COVID-19 HRIENER], X LLi@E kw0 R
T ARSI R 2 ) SR R E FA AL o
VBBV RIN 12 AN ARG 6 B 4
RAC I AR EBERAT BT S AL, MRy - AT -
PR . P2 = AR AT ARSI I
BGrs BEIEAT SRR A, M e R E M A
WREEE, WRER=FZEAIMHEER (B 6). #h
I 14 2 B X 4% 5 i V9 0.839, 4 Huty B 0.170,

P 1 R
mTOR s|g¥g paﬂv‘v?é%wpa"”’y
Non- small ung cancer  Toll-like re ecele naling pathway
Chlorogenic acid
Neachiogiignic a5 Hypgiiside NF-kappa B s I ling pathway IL-17 signi pathway
3-O-feruloylquinic acid Hexadegenoic acid
M Jak-STAT sigiilling pathway TNF sign pathway
Cryptochlorogenic acid Dibutyl sebacate
Small M Sheer Kaposi sarcoma‘-Waled herpesvirus
Dimethyl terephthalat@-Methoxycoumarin L
Hervoudns bl 4
’ PPAR sngM pathway PI3K-Akt siMng pathway
AMPK s,gvg pathway Human cylom¥vilus infection
MAPK slng pathway
< P

E5 &IPS -FLR- KR

SRR

Fig. 5 Ingredients in serum-target-inflammation pathway network of Lonicerae Japonicae Flos

® 0 &

@ @ @

e 0 O

® 9 e

® ® @

3-O-feruloylquinic acid . . ‘
S @ G @
Chlorogenic acid Hexadecenoic nclﬁ ‘ T.R ‘
e @

Neochlorogenic acid Dibutyl sebacate ’ . .
: ® @ &
Dlmelhyi(orlpm::rl::;r:;:nn:moxyéoumarln p|.A p.A .
® O &

¢ 0 O

® @O @

@ @ @

9 ® @

® ® ¢

@
. Serotnnaml: synapse
N trophi li th
’.z CcGMP-PKG signaling ety o oPn ""a ng pathwey
‘ Axon guénnu Dopnmlnwc synapse
. _cﬁbllnerge synapse Calcium sjgnillng pathway
. =7 4 G{mamai«ﬁe synapse
s —
GABAergic synapse  cAMP signaling pathway
. Sphingolipid signaling pathway
@

El6 IR NIRRT -$8 - 10458 B I 4%
Fig. 6 Ingredients in serum-target-nervous system pathway network of Lonicerae Japonicae Flos



$ 272« SEITHBE 2 202424 AR & 5l A&

Drugs & Clinic Vol. 37 No. 2 February 2022

PSR M EH 5.720, YSMEEKARKE 2.876, K
ZHEAMNB AR E%., — MRS 524
MEAMMEEIER, ARZERATER TR —
MESEA, Bon TEBAENZmy. ZHE. £
PR BOE PR 55, PR O 2% 38 1% 1 BE 5 S AR R A
1R9 . EE . ORI TG SR TR 55 .
2.7 DFRIEER

G FXe et AR I S AR AR N I 4 5 3 R etk

J55 5% 3CL (SARS-COV-2 3CL) /K fifEi i & Sk Ak |
HALEE 2 (ACE2) 456 3BNtaE, ARIFME &5
P (R4, Hh& 2285 SARS-CoV-2 3CL /K fil
Al ACE2 1] AG H#fik, AG FARIMZE I EATZ [k
FoE, KAEERFTREMERN (B 7)), S2pkiFnTge
R R TR TR E BT o
3 g

SR HATE AT BRI, A

x4 SRWPANMBESS SARS-CoV-2 3CL #1 ACE2 HIxf1ELER
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