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Abstract: Objective To explore the mechanism of Compound Fengshining Tablets in treatment of rheumatoid arthritis through
network pharmacology and molecular docking. Methods The active chemical component targets of Compound Fengshining Tablets
were collected through TCMSP, BATMAN-TCM, and Swiss TargetPrediction database and literature reports, and the disease targets
of rheumatoid arthritis were retrieved using GeneCards database, and the intersection of the two was selected. The network diagram of
“Compound Fengshining Tablets - active chemical constituents - target - pathway - rheumatoid arthritis” was drawn. The active
chemical constituents of Compound Fengshining Tablets were molecular-docked with rheumatoid arthritis targets. Results Through
network pharmacological analysis, it was found that there were 34 active chemical components in compound Fengshining Tablets,
corresponding to 1 059 targets, and 356 targets intersected with rheumatoid arthritis. Through KEGG enrichment analysis, it was found
that the treatment of rheumatoid arthritis by Compound Fengshining Tablets was mainly related to TNF signaling pathway, IL-17
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signaling pathway, Th17 cell differentiation, T cell receptor signaling pathway, Toll-like receptor signaling pathway, and NF-xB

signaling pathway, Th1 and Th2 cell differentiation, JAK-STAT signaling pathway, B cell receptor signaling pathway and rheumatoid
arthritis pathway. The key targets of AKT1, PTGS2, MAPK1, TNF, MAPKS, IL-6, and IKBKB were well combined with the active
chemical constituents of sanguinarine, phellopterin, oxychelerythrine, dihydrochelerythrine, quercetin, luteolin, kaempferol, diosmetin,

isorhamnetin. Conclusion Mechanism of the treatment of rheumatoid arthritis with Compound Fengshining Tablets may mainly play
a multi-target and multi-path role in immune regulation and inhibition of inflammation.
Key words: Compound Fengshining Tablets; rheumatoid arthritis; molecular docking; network pharmacology; sanguinarine;

phellopterin; oxychelerythrine; dihydrochelerythrine

RRIRIETT R — P MEHEAT PR JOREVE B
RN RN RATRFRA 2 RAERTT R, 7T SRBERT
AR i [ 5 e 45403 DA S 4 & JE . RIS %2 B
Ab, KRBT RAEBE R FE P IE 25 51 KR TTAMR
AR AR E I RE. BT, 4t 0.5%~1.0%[13%
RIR TS 2% M. B TURR 25V A B A
TE TR IS5 M1 22 i8R 8 X 5 759 48 A6 3 0 0 ¥ 31 7 T B
19 TP RT A RIRT KR AR T MR
o 1 1k e (231, SRTTT, F8 2 R DR 4% BB R L
RIB L HIIE T R R e PR A3 )R8 23 Bt
RIBZGIAFAE — B A RS AN BEml . S
DIReH ) I B AE Al R v AR AE 25 ) 4%
2, AMERTERERRIT AR . B, 6
7 2 RGO 1Y 28 97 R e B R BRI 254
Je A HTIm IR BRI 18 . T2 RIRZGE — e AR b
PR PE 25 51 B F ik, Re I LA S
71, BEERET, BN NRIEIT R R IR TT
TIEEEARA G, 5207 R T v P T AT BUR
iy EMSE. XSEE. R, K6 bk 254
B, EAFEABRIE T MO AN ET 3 I R D28
F T RGBSR . 5207 G 7 AR IR B Tk
FKRIBRTTR, HAERINUR A B it — DR
PR T R T AR YT R RIR ST R BFE A BLA], A
W UL W 2% 25 B2 5 70 T 0, R R T7 iR
TRAEIRIT R RIR IS R BOME FHAL sl g, NE
77 R T Fr R IR Va7 RRIBR T RIBHES % .
1 #ERSRE
11 EFKETRFMERNEXTIRAEE SFIE

W07 e T frrb i Er . BRAL . B
BT R W XIER 6 Uk A TCMSP
(https://tcmsp-e.com/index.php). BATMAN-TCM %
P& Chttp://bionet.ncpsh.org.cn/batman-tem/) 1, &
i TCMSP Hft e rh A= FI I (OB) =309 K128
Zjtk (DL) =0.18, BATMAN-TCM %4 & Score
cutoff>20 F adjusted P-value>>0.05 FIFx#EREAT i

EIEVEAL R, TR USCSR I Hh 2453 SR AT A
FIE AL O, 0 BB 2 AN EE PR AR SR v
PEAL 2% B 2 #ar N Swiss Target Prediction %38 &
Chttp://www. swisstargetprediction.ch/) #1317 i e 4
o Rl UniProt #dfs - Chttps://www.uniprot.
org/H) AT NIRPESLEE AT R HE

BSR4 ()3 R 18 183 GeneCards 24
JE  (https://lwww.genecards.org), i A “rheumatoid
arthritis” J5, S HAHIGHE A
12 #YE5ERESEREAHEEER (PP M4
P2kl

B J7 A 7 v B3 P s 2 B S 2 R
KT RIS, R EEL T 640
Venn K (http://www.bioinformatics.com.cn/), F+¥
AR SN STRING %4 % Chttps://cn.string-
db.org/) 4% PPI 4% .
1.3 EFEXREILINEE (GO) MREAERESEREHE
BRePEE (KEGG) EENH

AT 53N DAVID #d#E (https://david.
nciferf.gov/) 1, JFiE4T GO Fl KEGG &4 5T,
AR FAMAERFEL TS Chttp/iwww.,
bioinformatics.com.cn/) #4744 E .
14 HFxf$E

F] Cytoscape 3.7.2 B2 “Z T -
TEPEAE RSy - A - TR - R R W%
K, FH b degree fH ARG 1A 27 170 15 B Rk
1T X501 WEIEALEGPI7E PubChem HH 2
(https://pubchem.ncbi.nlm.nih.gov/) & F#; 2D 1L
g5k, i PDB ¥ (https://www.rcsh.org/) 1
TEOCHAZ OB SR SRR S5 M, BRI 3 MOE
AT X, BL S {EAR4r <-5.0k)/mol %
NGB BT
2 %R
21 EARRETHRPREELZERS

iH1E TCMSP. BATMAN-TCM. Swiss Target


https://www.uniprot/
https://cn/
https://david/
http://www/

HIBHESH 202345 H RS E T Y3

Drugs & Clinic \ol. 38 No. 5 May 2023 « 1071 -

Prediction 4 = LA K SCRRAS R USEE 5 KR T
PGP 22 oy, HoA xS 0, BE e, i i
e P2 R AL 2 o IS SRR R AR 3 AR OB=
300411 DL=0.18 [\ br#EREAT Ik, 15305 77 KIg T
FHPEEAE . R, CrE. SE A, SN

A B 200 64 24 2. 6. 7 MINEMEAL RS
it a3 B, MIBREZ YIRS, REAFE] 34 Pk
YA, WK 1o B 07 KGR T ) 34 Mk
2B SRR 2 686 AMEE s, MHIBRE R, R&
531 1 059 N4 5.

*1 EAFRETHPREEHERS

Table 1 Active chemical constituents in Compound Fengshining Tablets

ID %5  MOLID

JRI> AT

OB/% DL KR

WLX1

MOLO01663 (4aS,6aR,6aS,6bR,8aR,10R,12aR,14bS)-10-hydroxy-2,2,6a,6b,9, 32.03 0.76 & 2l

9,12a-heptamethyl-1,3,4,5,6,6a,7,8,8a,10,11,12,13,14b-
tetradecahydropicene-4a-carboxylic acid

WLX2 MOL002372 (6Z,10E,14E,18E)-2,6,10,15,19,23-hexamethyltetracosa-2,6,10,
14,18,22-hexaene

WLX3  MOL005235 embelin

WLX4  MOLO005603 heptyl phthalate

KJT1 MOLO009009 (+)-medioresinol

KJT2 MOL000422 kaempferol

KJT3 MOL000354 isorhamnetin

GGL1 MOL000492 catechin

GGL2 MOLO006821 epi-gallocatechin gallate

GGL3 MOL002563 galangin

GGL4 MOL000004 procyanidin B1

LMZ1 MOLO001474 sanguinarine

LMZ2 MOLO000359 sitosterol

LMZ3 MOL005088 nivalenol

LMz4 MOLO005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-4-one

LMZ5 MOL001458 coptisine

LMZ6 MOLO001461 dihydrochelerythrine

LM7 MOL002644 phellopterin

33.55 0.42 JgRAl

37.72 0.18 E Rl
42.26 0.31 FLRAl
87.19 0.62 % Wik
41.88 0.24 Bk
49.60 0.31 %W
54.83 0.24 T
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4555 0.21 ik
67.87 0.66 idixi My
37.81 0.86 Fil%t
36.91 0.75 Fil%r
35.68 0.28 FlH%t
47.74 0.27 W1
30.67 0.86 Fil%t
32.73 0.81 Fl%t
40.19 0.28 1%t
40.14 0.2 W4T
31.14 0.27 F%t
4577 0.19 F1H4tH

62.09 0.84 W%t
44.22 0.84 WTHI%tH
62.21 0.88 WilH%t
30.74 0.83 WilH%t

56.55 0.83 P4t
36.73 0.67 P4t

33.93 0.81 Fil%t

38.34 0.77 Wil%t

36.91 0.75 @ RAl. LH5E. XSEF.
B I P

43.83 0.76 R Al LHE, WEE

46.43 0.28 TiiME. i

LMZ8 MOL002663 skimmianin

LMZ9 MOL002881 diosmetin

LMZ10 MOLO005081 5,7-dimethoxy-8-[(3-methylbut-2-en-1-yl)oxy]-2H-chromen-2-
one

LMZ11 MOL005102 OXYNITIDINE

LMZ12 MOLO005105 oxychelerythrine

LMZ13 MOLO005107 ethoxychelerythrine

LMZ14 MOLO005084 7-demethyl-6-methoxy-5,6-dihydrochelerythrine

LMZ15 MOLO005103 6-[(2R)-2,3-dihydroxy-3-methyl-butyl]-5,7-dimethoxy-coumarin 33.55 0.22 ¥ 4l

LMZ16 MOLO001558 sesamin

LMZ17 MOLO005097 5-[(1S,3aS,4R,6aS)-1-(1,3-benzodioxol-5-yl)-1,3,3a,4,6,6a-
hexahydrofuro[4,3-c]furan-4-yl]-2-methoxyphenol

LMZ18 MOLO005106 oxyterihanine

LMZ19 MOL005108 isofagaridine

A MOLO000358 p-sitosterol

B MOL000449 stigmasterol

C MOLO000098 quercetin

D MOL000006 luteolin

36.16 0.25 ik, ik
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Fig.5 Analysis of “Compound Fengshining Tablets - active chemical components - targets - pathways - rheumatoid arthritis”
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Table 2 Molecular docking between key active chemical components and key targets

#E 4 fel(kd mol ™)

i Ry

Aktl PTGS2 MAPK1 TNF MAPKS IL-6 IKBKB
ARG -6.84 -5.06 -6.33 -5.91 -6.41 -5.03 -5.63
MR -6.61 -7.24 -6.70 -6.50 -6.60 -5.40 -6.22
R SPE =R -7.18 -5.95 -5.54 -6.24 -7.23 -6.44 -7.27
A E SR -7.10 -6.19 -7.03 -6.13 -7.17 -5.09 -7.34
MRz 2 -6.27 -6.71 -5.69 -5.85 -6.19 -5.85 -6.17
RBEER -6.08 -6.36 -5.12 -5.58 -6.22 -5.80 -5.89
L 2% -6.19 -6.88 -5.38 -5.72 -6.01 -5.43 -6.22
HFEHARE -6.23 -6.75 -6.07 -5.75 -5.97 -5.78 -5.58
FRAER -6.28 -6.86 -5.75 -6.12 -6.84 -5.35 -6.34

A A ESE TS IKBKB 70 TR, B-T S A B IKBKB 73 T X4 &
A-molecular docking structure of oxychelerythrine and IKBKB, B-molecular docking structure of dihydrochelerythrine and IKBKB
E6 ERRETHEMEMSS XSS FXHEE

Fig. 6 Molecular docking diagram of active chemical components and key targets of Compound Fengshining Tablets
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