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Mechanism of Lonicerae Japonicae Flos and Forsythiae Fructus drug pair
intervention for IgA nephropathy based on network pharmacology

BAI Ya-wen, MA Chun-jie
Inner Mongolia Medical University, Hohhot 010110, China

Abstract: Objective To study the active components and mechanism of Lonicerae Japonicae Flos and Forsythiae Fructus in the
treatment of IgA nephropathy based on network pharmacology. Methods TCMSP database was used to extract the active
components and related targets of Lonicerae Japonicae Flos and Forsythiae Fructus. The disease targets were searched by OMIM,
NCBI and GeneCards database. The information of the intersection targets of the active components of Lonicerae Japonicae Flos,
Forsythiae Fructus, and IgA nephropathy were obtained by using Venny2.1 software. PPl network of the intersection target of
Lonicerae Japonicae Flos, Forsythiae Fructus, and IgA nephropathy was draw by String and Cytoscape 3.8.0. The R language was
used to perform GO enrichment analysis and KEGG pathway analysis. Results The study showed that the main active components
include quercetin, luteolin, kaempferol, beta-carotene, and beta-sitosterol. The disease targets include AKT1, IL6, MAPK1, JUN,
VEGFA, MAPKS, IL1B, and MMP9. The main biological process include cellular response to chemical stress, response to oxidative
stress, response to lipopolysaccharide, and response to molecule of bacterial origin. The treating signaling pathway include
AGE-RAGE signaling pathway, IL-17 signaling pathway, and TNF signaling pathway. Conclusion Lonicerae Japonicae Flos and
Forsythiae Fructus treating IgA nephropathy are through multi-component, multi-target, and multi-signaling pathway, which
provides data support for the further study of the two herbs based on network pharmacology.
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The lavender in the network is the active ingredient of traditional Chinese medicine, the green is the target of the drug acting on IgA nephropathy, and the
orange is the disease
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Fig. 2 Active ingredient-intersection target-disease network
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Table 1 Core active ingredients

MOL ID I3 T B GIB'E OB/% DL P S
MOL000098 quercetin MRz 3 46.43 0.28 SR, ER
MOL000006 luteolin Eth o I 36.16 0.25 SRAe. EM
MOL000422 kaempferol 2515 41.88 0.24 SRAe. EM
MOL002773 beta-carotene B-THE M & 37.18 0.58 SHRAE
MOL000358 beta-sitosterol B-4 S 36.91 0.75 SRAe. EM

25 PPl BUtaEmM

£ String E¥E PR A WA 2R € N “Homo
sapiens” , AI{EFE>0.7, 133 PPI M4k, 1% M4
A 103 15 4, 898 251, “F¥ degree {0 17.4 (]

3). NetworkAnalyzer %32 %4> #1153 PPI S
, for =8
WX 285 Fh 7 BT A% O B8 S B (] 4). #2118 degree 1B 7 PR

TEAZ OO RS FHBE 55, T s B AR/ MR HE degree {H
PR, degree {HERR, 7 AUHIAEOR, BB,
%118 degree (K E/NHES, FT 8 AL FFTHE 2570 5l &
HEWE B (AKTL. A4HHEN% 6 (IL6). ¥
K1 (JUND. 222 F 05 E HEEE 1 (MAPKL),
MW EAEKRE T (VEGFA). 2224 JFaE HE H i
8 (MAPK8). H4liffi/r#& 1p (IL1B). %
JBEE 9 (MMPY), $i/~iX Ll it PPI 4%k E 3 PPIMEEE
RAE T REEEH . Fig. 3 PPI network




<278« FITHBF 2/ 202242 A AKHEWwH%E  Drugs & Clinic Vol. 37 No. 2 February 2022
o T T W o, 2t KEGG i & &£, SILEH£F] 152 %
o SR fmj Sl (B 6), RS - BT AGE-
MOM2 e WAPRIS [m»a s

TMT 4
GSTM _fos
CA

VAR VCAM1
oo AR

BAX
G

_B040L MMP1
CYPakd CfNNS: ‘ ’ I @ PPARA
HIFIA APP
ALOXS PTEN I @ KOR

‘\@\

CDK2

PTGS1 CHUK

o,
. ®. 1 erca

F3

PRSS1 CXCL10 MMP2 . . . ‘ NG MPO

ALB

piacEOKNIA .

PONt NOSZ

HTRZA  NR3C1 SERPINE1 IKBKB
1\ ERBE2

DROD1 PGR ‘ ‘

RUNX2 'GFB1

F10 CDK4
SPP1 ARG mom
LTA4H PARP1
ca2 E2F1

NR112 gt CASP9

B4 #lmsE
Fig. 4 Key target chart
26 GO EENHHM KEGG BEEENTER
23t GO &G H] 2 243 LY e, FE
IS SRR IR )Y AR ANA () AP i FEZ
BEE RS o AH BRI 73§ B RS P T2AE 5 i B
P55 . 122 T4y Dh e F 29 ) DNA 456 45%
RlF456 . RNA A ITRF 1% DNA 454 3 5 A
T4ie. dRETF2AsE . MREFIEE. 55
AR FIE AL . 53 TR 2H AR O O B Y i
By BRI, JBEX . FEESE (E 5.

cellular response to chemical stress
response to oxidative stress

response to lipopolysaccharide
response to molecule of bacterial origin
cellular response to oxidative stress
response to reactive oxygen species
response to metal ion

regulation of apoptotic signaling pathway

cellular response to reactive oxygen species P ajust
negative regulation of apoptotic signaling pathway
membrane raft 1606
membrane microdomain
membrane region 2e-06
caveola
vesicle lumen 3e-06
serine/threonine protein kinase

complex

protein kinase complex
cyclin-dependent protein kinase
holoenzyme complex

secretory granule lumen

plasma membrane raft

DNA-binding transcription factor binding

RNA polymerase II-specific DNArbinding transcription factor
binding cytokine receptor binding
cytokine activity

phosphatase binding

signaling receptor activator activity
growth factor receptor binding
repressing transcription factor binding

protein phosphatase binding

receptor ligand activity

P ||||||||||

o
=
o
N
o
w
o

5 GO B&EN
Fig.5 GO enrichment analysis

RAGE {5518, IL-17 15
Tl IgAN

AGE-RAGE signaling pathway in diabeti
complications

fluid shear stress and atherosclerosi
prostate cance

Kaposi sarcoma-associated herpesvirus
infection

S, TNF (558K

hepatitis

I1L-17 signaling pathwa

pancreatic cancer [ P ojust
NF signaling pathway [ 4.226-31
0.05¢-16

chagas disease

1.36e-15
1.81e-15

hepatitis

small cell lung cancel
human cytomegalovirus infection
toxoplasmosi

measle:

epstein-Barr virus infection|

endocrine resistance,

PI3K-Akt signaling pathwa!

influenza

proteoglycans in canc

o

10 20 30

6 KEGG BEESENH
Fig. 6 KEGG pathway enrichment analysis

3 g

IgA "B R F e g 1 N %,
LR AHEMHAE, Ezﬁ%ﬁ,%&ﬁﬁw,ﬁﬁm
AR, ZGRENE A RGE 1IgA B R E T Dine,
%ﬁ%ﬁ%,ﬁ¢&%ﬂ%§W%WWQMW%,
B2 2 E P AR TAE# P E. SR - &R
JEIRYT 1A BRI P20, FBURTT Rt — 245 (1)
FAFIT B 1gA BIRIGTT &5 A8 2571 KN
FH o AR 38 3ok 25 ) STk R B T 259697 19A B
R FUAS R BRI PR A S AN S o, 5k = ML Y
BFFERIER I, R L AT 9 30 b o 6% 2 B8 2 7 AR
T HRAE - ERVATT 1IgA B OAE FIMLE, S0
G, Nk LI TR HE R K .

KEGG % & &£ T S 3L & S22 152 %5 518
%, FEoRE AL - 1% iEd AGE-RAGE 15 518 I |
IL-17 {5 5@ 8. TNF {55 8B T 1gA B

AT R G AR A — 500 2450 H 32 B R
(1 PR SOEEAT IR, I 1gA B0 BT B U EY
A, JETHHE PTAEA E M R - B
RSP, T R 2% R A O BT R UEEAT AR T R A
BB RSN, S8 - EMAXHEH



EITRE2H 202424

ARt bl

Drugs & Clinic

Vol. 37 No. 2 February 2022 « 279 -

T 1gA B 1) 32 B 1 oA M 2 BB SR
W2 B-PARY bR, B-AHEE. Hi kxR, £
I L2 AR A, BAZMAY)
W, WPUEL. U PURIERRA; B-EAE b
FRAER AMEISRIE, BAPUE. H9mami
[ B 1S, B4 (S B — PP ) S, B
PUBE PR, PUEIEAR, SHEWRERMA, ik
RFEIEAL 1gAL PR T B /INER R IX AT 5] 280
R, FA5 G B /N 4 A A I 7 A A K 4 i R
T, HIREA G2 3 1gA B R A EARIEL
T A SEOR AR AT IgA B b AT M ) = EE R R
Z 081, DR AN 4 4RAE - 2556 H E BEVE VR AR
SrATREREIE B . PUREMRIEIRITER . PPI M
oM KB, AKTL. IL6. MAPK1. JUN. VEGFA.
MAPKS8. IL1B. MMP9 XK FZ 5T IgA Bk
RES HEZANERE. Kb AKTL 25 Z M40
DAl I B AT ALk B, (22 B U 55 Mt o 1) B
PO, Bl ER g m, #2585
TR AP AR 5 RS, MAPK R INEE IgA B R B
INE LY . BT Jun 7E B/ INBRAN B /N 1 i
G, Jun EOES S IgA BRI SORE FIAF-4E
BT, 1L-6 F1 VEGF Refil 3 /Nek R4, fi &
AN AL, SECE /NERAE(LI, MMP9 241 i b
B s b OB, S RIS 2 T BUL 41 i
09, @ik GO fl KEGG & &M Ti R, &4R1E -
2G0T 1IgA B v B s T f | AGE-
RAGE. IL-17. TNF {5555 KEEH. AGEs/
RAGE 5 IgA "B £ 40 G5 AIAE R . B AT
Yefh A K20, |IL-17. TNF (3 58855 19A B
TS RAETESN MBI RAT G, HEEAK. B
g IMLRER S IEAH KR,

AT G I P 2 24 B 2 T VAW AL T AR A -
HERLZN T 1gA B A E FIALS], 2511 1IgA
B S R A M 2. BT (LA
B-THEY &, - EIEE: VERMBE 2R AKTL,
IL6. MAPK1. JUN. VEGFA. MAPKS. IL1B.
MMP9, il AGE-RAGE. IL-17. TNF &5
W RIEER, AR - M2 it — Bt A
FRpt 7 HIE CFF .

RBEAR TAEZEHERAREGEAZTR
Sk
[1] Oxford Classification of IgA nephropathy 2016: An

[2]

(3]

(4]

[5]

(6]

(7]

(8l

(9]

[10]

[11]

[12]

[13]

[14]

[15]

update from the IgA Nephropathy Classification Working
Group [J]. Kidney Int, 2017, 91(5):1014-1021.

B, WAL, SR, . BT CmEAHSS AR R
IgA BRIt stk [J]. tHARIEERAR— P R IAR
1k, 2020, 22(4): 1148-1152.

TRE, WMEE, TN, SRR3R g
FAERWE R [J]. L ZRF, 2019, 32(3): 36-41.

Ru J, Li P, Wang J, et al. TCMSP: A database of systems
pharmacology for drug discovery from herbal medicines
[J]. J Chem inf, 2014, 6: 13.

e, T2y RGBS B AN AT B IR 2 A
RiH] [D]. #is: VEACRMEHER Y, 2015,

Amberger J S, Bocchini C A, Schiettecatte F, et al.
OMIM.org: Online Mendelian Inheritance in Man
(OMIM?), An online catalog of human genes and genetic
disorders [J]. Nucleic Acids Res, 2015, 43(Database
issue): 789-798.
Database Resources of the National Center for
Biotechnology Information [J]. Nucleic Acids Res, 2018,
46(D1): 8-13.

Safran M, Dalah |, Alexander J, et al. GeneCards Version
3: the human gene integrator [J]. Database (Oxford),
2010, 2010: baq020.

Szklarczyk D, Gable A L, Lyon D, et al. STRING v11:
Protein-protein association networks with increased
coverage, supporting functional discovery in genome-
wide experimental datasets [J]. Nucleic Acids Res, 2019,
47(D1): 607-613.

Coppo R. Treatment of IgA nephropathy: Recent
advances and prospects [J]. Nephrol Ther, 2018, 14(Suppl
1): S13-S21.

TREEI. 1gA B 953 Hh BRAIE VA WU T 90 2 P B 24 Tl L
X AR SCHR I R GE P4 [D]. Abst: wh R Rt e
B, 2009.

Almatroodi S A, Alsahli M A, Almatroudi A, et al.
Potential therapeutic targets of quercetin, a plant flavonol,
and its role in the therapy of various types of cancer
through the modulation of various cell signaling
pathways [J]. Molecules, 2021, 26(5): 1315.

R, TR, FERL L REEE PIBKIAKL {5 5@ R
X e A NG 5 . R KT IR [J]. 2,
2020, 43(12): 3045-3049.

DRREE, BRI, £77, 55 B-#% MEXS RS SH
& W E ARG ER [J]. EERZEZER: &
22, 2014, 54(7): 24-28.

WRocHi, W8, TR, &5 B-45 I 25 BLE HIRT STk
B [0 T RARIKRZEZR, 2021, 37(1): 148-153.



+280 HITHEFE 2/ 20242 A PR XYY 3 Drugs & Clinic Vol. 37 No. 2 February 2022

[16] Rk, Hrdhdh, JIEW, 5. 8RR B B R AR [19] Phillips T M, Fadia M, Lea-Henry T N, et al. MMP2 and
RIFALH . IRIT SRS S R AT ER (3] R MMP9 associate with crescentic glomerulonephritis [J].
J %, 2017, 42(1): 49-55. Clin Kidney J, 2017, 10(2): 215-220.

[17] De Borst M H, Prakash J, Melenhorst W B W H, et al. [20] vEDUME, J7aAmE, fRouiE, 5. PR R ik 3860 IR
Glomerular and tubular induction of the transcription B9 K BB IE TGF-B1/Smad3 {5 5 18 % Fl AGES/RAGE
factor c-Jun in human renal disease [J]. J Pathol, 2007, KTHIFm [J]. AR EZ 4, 2021, 36(4): 2019-
213(2): 892-902. 2024,

[18] HERfHE, Afid, 752, 5. MR E A IgA B [21] NN, SBE, 258, 5. IL-21. IL-17 7E IgA B %A

BRE IL-6 5 TNF-a BUREmREF [J]. KFHEZKR
22224, 2020, 36(6): 1154-1156.

5 TNF-a. TGF-B MIREARMKER [J]. THEHL:
£, 2021, 43(3): 196-199.

[t M E]



