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Study on the Mechanism of Epimedii Folium in the Treatment of Rheumatoid Arthritis Based on
Network Pharmacology
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Abstract: Objective To explore the mechanism of Epimedii folium in the treatment of rheumatoid arthritis (RA)
using the method of network pharmacology. Methods Collection of main active components and target genes of
Epimedii folium was achieved by using TCMSP database of traditional Chinese medicine system pharmacology
technology platform. The disease target genes of RA were obtained through GeneCards and OMIM databases. The
component targets and disease targets were uploaded to String database to construct the interaction network of
traditional Chinese medicine component target and disease target proteins, and the key targets were selected
according to their Degrees. With the help of DAVID analysis platform, the key targets were analyzed by gene
ontology (GO) analysis and genome encyclopedia(KEGG) pathway enrichment analysis. Results A total of 23 active
components of Epimedii folium were obtained, and 72 key targets of intersection with RA were obtained. Quercetin,
luteolin, kaempferol, and other important active ingredients were analyzed. Core targets include IL-6, VEGFA,
CASP3, EGFR, MAPKS and other corresponding genes, which were mainly enriched in TNF signaling pathway,
PI3K- Akt signaling pathway, Prolactin signaling pathway, Thyroid hormone signaling pathway, HIF-1 signaling
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pathway and other signal pathways. Conclusion Epimedii folium may play a therapeutic role for rheumatoid arthritis

mainly through regulating multiple components, multiple targets and multiple pathways from the aspects of regulating

inflammation, immunity, eic.

Keywords: Epimedii folium; rheumatoid arthritis; network pharmacology; signaling pathway; target; inflammation;

immunoregulation
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Figure 1 Target matching of epimedium and RA
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Figure 3 PPI network diagram of key targets of epimedium and RA



PGSR BE 202151 A %3255 1

.83.

NOS3 | 25
CAV1 | 25
CASP9 | 25
MCL1 26
HIF1A 2§
CASP8 29
MDM2 30
PPARG 31
RELA | 33

AR | 3
FOS 37
ERBB2 37
ESR1 42
CCND1 42

MYC 43
MAPK8 46
EGFR | 48
CASP3 | 48
VEGFA |
ILe | 50

[

0

JEfH
B4 EFEERTEREXTRAIA 20 Iz
Figure 4 Top 20 core targets of RA in the treatment by epimedium
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Table 2 GO enrichment of potential therapy target genes of RA in the treatment by epimedium
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Table 3 Potential target KEGG pathway related to “epimedium—RA”
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20 hsa05213 Endometrial cancer FE NI 7 8.92x10°

BRI, ARSI A R 45 25 324 07 A T P E - TE
BAT -SRI RBR LS LS | LA SRR
KA AR AL IR S PPL 4%, REAMTRERNG
J7 RA BIFE LD,

DA I AR A= 99 ) FH BE (Oral bioavailability, OB)=
30%""", 225 ¥ (Drug likeness, DL)= 0.18" K %
W, e SRR ROTE PR RS 23 4, 29 TE MR LA
MU 5 RA AHOCHBOR N SR SR e, 158 72 A 2L ]
M, AR 18 ANEMERY . Foh EEEHEA T S A7
FITEPE G J it . KRR L 250 . KR
FEEF . S-SRI, MR, M E AT
TR S T -k B (NF-«B) B , A &% 2
DA S5 98 BT 2 A 1 I 4 9 0 R 3 42 )
BRI, MRS G s e, (g
153 6 4% B S8 100 o R AT, AT S B B A R L
INBIEASEEY . HABTE P AR SRR . AR
RS RA KRBV, (PHEARVERVLSA R
— SR

T AT R S 5 S R Y 5 e 1) M [ A
PPI 483 M A B, B (AR HT A A% O s A 45 1 40
M & 6(IL-6) . MAE MK EKKET A(VEGFA) | it
AR E AN 3(CASP3) | 22 24 5 1% fL 2 1 i 8

(MAPK8)%5, W3R, KB BIA & RA B
AR EEFEA, W RA B SR L, Hdmk
A R 3 BE TG AL T REAE RA Y05 AR Ak 3o At rpr 475 3
THEZMO, A4 ZXT RA I B R A %
PR, LLIL-6 Boha . 1L-6 SZALIAR Gz i
BN 1, )RS5 RA RIS IR Ay i
RURVEANML R 5 1L-6 W JA S 2 . B A 4
i =S 31105 195 AN o 1 o (B S o | A = et A
ORENE ) O = i OO R N = 0 N IE =917
B Al B IR, 3 RA R A", VEGFA 2
MW A KE TR EE R R, WX
TR FALEI 0 LR, B9 R BE, VEGFA
DG B RN R A 2 ) A W e T 5
R BB AR . ik AL R TR
PG A, 25 TEBENA | RagRE . &
FOU AR . AW BN, VEGFA 34N
AMLGHPERT R HBEEAOC, 85 HEmRE
FEXREY], 2224550 P (MAPK) Z0% it
S IZ B ERK1/2, JNK DL & p38SMAPK, MAPK
G5 MR RA &A% REML b % DG Hi ™ 3d ik
257 IR JFOA 51 R (CIA) BRI A B MAPK {55
ol S I AR R 5 2 B, T o A R R R I



PGSR BE 202151 A %3255 1

.85.

T HCEREIR, I MAPK 3 #% n] 3 5 255 20 i R
SRS N b )i I EREE (s S T N 15 A P s i)
RAEP!, CASP3 f& Caspase F M5 1 85 2 ARV F-,
CASP3 A CASP7, T CASP7 ik = 2> S 240
PATUEE ™ AT, 2 G5 200 0 4 Tk
S n] BE 2 T2 RA MR 2 —, Caspase ZJ%
5 RA 5B MEAAAE—EHR R o

KEGG 38 i & S p A 45 R R W], i 48 1l g )
63 4% RA FHOCIH B UM TR T 1 RA B9 H 1, H
AL S P B AR S . FERRIE R E
FEAEAH G, ALFEEANE MR 4 4% (Pathways in cancer) |
JefiE Y B 11 B (Proteoglycans in cancer) . KW
(Colorectal cancer) . il 8% (Pancreatic cancer) . %
Jbt % (Bladder cancer) . ¥ iE H B Bk /N Kk
(MicroRNAs in cancer) %%, WiATH= A B, B
A RA BURIIRAELS , AR R RIE RS G M e s
i, PR AT R 5 0 S A R o X R R G T Y
WA 5, B RA 59 e AP R A 2 6] 0 o i a1 .
HI TR MR R AR BN 2, W R EA T IHE S
i1 MAPK % 53 [ . VGEF {5 % i s . W& A
(Wnt) {5 5 38 % | 3o 4801 ) I 4 1 5 0 0005 =2 14
(PPAR) R il B4, HMOZ FARYT RA OG- IE IR
SR 22k R GE B AR R, RA Sk
T g S S IR Y R LR BRI OCFR, (H AL
iv AN B

A T B AL A R SR AE Y {5 ad s (TNF
signaling pathway) . W5 W ULEE 3 34 B/&E 11 U4 B
{5530 I (PI3K-Akt signaling pathway) | ARG
it % (Prolactin signaling pathway) . H R AR R 55
il % (Thyroid hormone signaling pathway) . %15 F
A+ 1 {578 # (HIF-1 signaling pathway )5, 57"
KB, TNF {553 i A R R AL 5 o (TNF-a) 75
RAE RN A B SCHEAE ], TNF-a PTHI RA
SRE RN LT A 20 Mg A, 7 AR R
UG B AR A ORI 45 B Bk, T2
LB A IR . RA WL G A7 AE Akt 3
1%, AL PISK SH 2 drwe e fL, RIS N 40
TNF-«. VEGF S5 31k, M & 4% HoAr T 40
A KE M AE A TR T AR e RO Y, HL
PI3K-Akt {55 1l OG22 2 RA SRAE RN,
HIF-1 {5538 # T A T I F Ta(HIF-1a) AT fE
Ay IR R A 0 N, TE MO e AR
At #ik, HIF-la 76 RA WM 77 75 5 B TG

AB5; 17 pAkt W ATHESE HIF-1o AT PEIF RS 3h HIF-1
AHDC AR G 57, e A A L T2 B

ZE FRTR, RN RA MNRIFEAEZ . £
A ZiE B E RS, Hod IL-6. VEGFA,
CASP3, MAPKS8 %5 & 2Ll S AR B IESC 5 RA B9IRYY
FYIMISE, nIRE T B0 TNF {5 S % . PI3K-Akt
5530 % . HIF-1 15 530 #% %1 23597 RA M1E
FH o ASHIEZE R FH W 2% 25 B2 D30 T3 SR AR T
RA BRI REAEFMLE], vl Ak — 25 F & i o 42 44E
Hig 5%,

Sk

[ B, M, m3cE, . 3RY72RKIBME Y &8 25 ik
SEREEN]. PEPZGZER, 2014, 39(15): 2851-2858.

[2] W/, AN SR OGS RIR YT S S AL A ST
Ul eSS 56 78, 2015, 29(11): 1044-1046.

[3] OPAVA C H, MATHILDA B. Towards evidence- based hand
exercises in rtheumatoid arthritis[J]. Lancet, 2015, 385 (9966) :
396-398.

[4] SRELHT. ERWRICT RIZWT 5 IRYT 1B =R L)) i [ B 24T
WA (R, 2013, 5(3): 30-32.

[5) JREAAL. ZERGR ST R A EEE AT ZE (D] Mst: Mt R
2R, 2012

[6] 24, F¥, Wl = EFEESE . G 5SIERNH P
BRI, 2017, 32(4): 619-622.

[7) 22, %00, ZRAMMS, S PSR EANRYT B BB E Y B
SEHERE()). W EE BEAs AR, 2018, 24(3): 389-393.

[8] ARMIEE. FEBIEIRT RIGIFBUIR[T]. P BEZyIG IR A&, 2017,
29(8): 1200-1204.

[9] XUZRIE, A, sigde, 45, 1 ARRE RO ER B Al R OPG
FIRANKL mRNA % [K 3 35 52 i (1 52 36 BF 95 (1], *h 2544, 2005
(12): 1076-1078.

[10] £ &K BT RGZHE h 25508 B MG MR T (D] K%
KiETA R, 2015.

[111 XU X, ZHANG W, HUANG C, et al. A novel chemometric
method for the prediction of human oral bioavailability[J]. Int J Mol
Sci, 2012, 13(6): 6964-6982.

[12] TAO W, XU X, WANG X, et al. Network pharmacology— based
prediction of the active ingredients and potential targets of Chinese
herbal Radix Curcumae formula for application to cardiovascular
disease[J]. J Ethnopharmacol, 2013, 145(1): 1-10.

[13] BIKIE, B2, REE, & WEE0 ASERIBIESC Y R Lt
A T FREAAE Y A DR R T 4 i 2 IR A R A2 [, v
BIRHA L, 2019, 25(6): 738-741.

[14] FAK, BitI5, Mk, iR 25 30 i NF-w« B s 28 K 51y
HR BUARE AN L T R A AN AN AR T[] Sepsesi ik, 2019, 35
(6): 485-491.

[15] THEE, RS, Jk¥6, 5. IWABHAYTT 200 5K RUR B i
SCRHESE). REEZEAYE, 2014, 23(24): 2925-2929, 2932.



.86.

Traditional Chinese Drug Research & Clinical Pharmacology, 2021 January, Vol. 32 No. 1

[16] SOUZA P P C, LERNER U H. The role of cytokines in
inflammatory bone loss[J]. Immunological Investigations, 2013, 42
(7): 555-622.

[17] veZs, VEAERY, HHE, %5 AN RIEFXIICT S B MR i
TEHIRBISEIEREL). AR5, 2014, 35(5): 329-333.
[18] HAMILTON J L, NAGAO M, LEVINE B R, et al. Targeting
VEGF and its receptors for the treatment of osteoarthritis and
associated pain[J]. Journal of Bone and Mineral Research, 2016,

31(5): 911-924.

[19] JACKSON J R, MINTON J A L, HO M L, et al. Expression of
vascular endothelial growth factor in synovial fibroblast is induced
by hypoxia and interleukin 1beta[J]. The Journal of Rheumatology,
1997, 24(7): 1253-1259.

[20] SAETAN N, HONSAWEK S, TANAVALEE A, et al. Relationship
of plasma and synovial fluid vascular endothelial growth factor with
radiographic severity in primary knee osteoarthritis[J]. International
Orthopaedics, 2013, 38(5): 1099-1104.

[21] MABEY T, HONSAWEK S, NATTHAPHON S, et al. Angiogenic
cytokine expression profiles in plasma and synovial fluid of primary
knee osteoarthritis[J]. International Orthopaedics, 2014, 38 (9) :
1885-1892.

[22] sk2E4, SKE. RAIRITHHE S —(F S i i), Bt
g, 2010, 30(3): 253-256.

[23] NISHIKAWA M, MYOUI A, TOMITA T, et al. Prevention of the
onset and progression of collagen—induced arthritis in rats by the
potent p38 mitogen—activated protein kinase inhibitor FR167653[]J].
Arthritis and Rheumatism, 2003, 48(9): 2670-2681.

[24] LAKHANI S A, MASUD A, KUIDA K, et al. Caspases 3 and 7:

key mediators of mitochondrial events of apoptosis[J]. Science,

2006, 311(5762): 847-851.

[25] YLHISE, TRk Caspasedi[H 526 KU ST 28 byl 1 R R ()]
BRI gE 2R, 2011, 40(2): 125-127.

[26] SKIBWY. Jasd 5 2 KUY R TA TR 5 B[], EAME = (N
Bl ), 1986, 13(1): 10-11.

[27] RIEE, ok, KE, 5§ T MEHISAE 0 IR R
Bt WS AT B8R A VR IBLRI D). W9 b RO R 2 2 e (BE 22 hlR)
2020, 37(2): 10-15.

(28] SR, Rttty BIZR, AF JEKGRIEHT R B M HIF- 1o,
ICAM=1. VCAM-123K 58 MR I OCR])]. BAESEE, 2017,
15(5): 555-558.

[29] ZENB:, VAL, (555 SRR e KR SC Y 2307 Hh I B H]
HEREI]. BE2EZRR, 2006, 12(8): 456-459.

[30] GAO J, ZHOU X L, KONG R N, et al. MicroRNA-126 targeting
PIK3R2 promotes rheumatoid arthritis  synovial ~fibro— blasts
proliferation and resistance to apoptosis by regulating PI3K/AKT
pathway[J]. Experimental & Molecular Pathology, 2016, 100(1) :
192-198.

[B1] 4BHHAE, GEdrfe, BRI, 48 XU B SNURINT 26 KR OGS 8
JBE LT Ak 40 A 04 T K PISK/AK 53 PR I 52 MR [T]. Akl 45 18 2 2
A, 2018, 43(9): 721-726.

[32] A WRt, Bk, MIGE, 4 SLAGE T IE A HIF- lo- VEGFH
Sl AT IR IR R Y STIRAT L)), WITLEEE, 2019, 41
(21): 2265-2268, 2273.

[33] ZENG L, ZHOU H Y, TANG N N, et al. Wortmannin influences
hypoxia—inducible factor—1 alpha expression and glycolysis in
esophageal carcinoma cells[J]. World J Gastroenterol, 2016, 22
(20): 4868-4880.

(%%t 4RTF)



