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Abstract

Objective: This study aimed to explore the potential active ingredients and possible molecular
mechanisms of Simiao Decoction for rheumatoid arthritis (RA) treatment based on network phar-
macology and molecular docking. Methods: We use the pharmacological database (TCMSP) and
the active ingredients and action targets of Simiao Decoction were retrieved and screened by pre-
set bioavailability (OB) = 30% and drug resistance (DL) = 0.18, the “uniprot” database was used to
determine the gene names of the normalized targets, and the GeneCard, OMIM, PharmGkb, TTD
and DrugBank databases were used to obtain the RA disease targets to produce the intersectional
targets Venn diagram of RA diseases and the active ingredients of Simiao decoction, and the com-
mon targets were screened, the regulatory network of TCM compound was constructed by CytoS-
cape 3.9.1 software, PPI network diagram was drawn by database platform STRING 11.5 and GO,
KEGG enrichment analysis of core targets for the treatment of RA was performed using R package
clusterProfiler. Molecular docking predicts the binding activity of active ingredients and targets.
Results: A total of 111 active ingredients of Simiao decoction were screened, including 235 cor-
responding gene targets, 3968 RA differential genes and 3824 targets. There are 144 potential
targets of Simiao Decoction in the treatment of RA, among which the key targets are EGFR, FOS,
TP53, MAPK3 and STAT3. KEGG enrichment analysis shows that key signal pathways include
AGE-RAGE, PI3k-Akt, IL-17, TNF, HIF-1, etc. Molecular docking results showed that the crucial ac-
tive ingredients of Simiao Decoction in the treatment of RA might be quercetin, kaempferol, na-
ringenin, Licochalcone a, and luteolin. Conclusion: This study reveals that Simiao Decoction may
act on RA through multi component, multi target, multi pathway synergistic mechanism, which is
closely related to cancer-related pathways, lipids and atherosclerosis, oxidative stress, inflamma-
tory signaling pathways, viral infection and other mechanisms are closely related.
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1. 58

NIRRT # (rheumatoid arthritis, RA)AE — i LA i 2 AL 55 O 5 B0 BRRHIE ) R G0 B 5 e 1k
PAR[1], HOR B SCE 2 O R VEANMIIR R i ARG 2R K B IR 2], BRI, EL R TR
ko HAETAER RA BURFEN 1% [3], HAMEEE L0 HEEE N 3 f5[4]. RA IRImHLEIABI[S]. =i
FRER[6] 551 R0 8 BB EIESE 2 MO RAE[7)5F 8, 2 et A A BA RGNk IAREER
HITRIT RA IIZ5%), GFEHUIRZI(ARDs). W61 R BTBER[8]4, RAEZMAEIR. BeERilE,
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AREIEFIRIGHI H i, HAEREERZ BIEAI9]. T, FRIE&AENGITAMZART LS. EFER, |
EMHI T2 B ZHA . ZRARRE RAEIRIT RA TS 78U [10]. (HHAE LI
AT, AHIUCER ZEOR G & P BRI R R 25 207697 RA HIAE FIALA] SN 8 B N A
RRTT i8 4%

HEE WNHFIE IR0 M RE A S5 RA IR EDA X €. IBEESMIB N IE SR B A R BOR [11]. )8 “ 5
UE” JEWE[12]. B, “W7 R, MRS ANE M [13]. AUME AT AN BIE AR i R A R AR
HY B T ILE R TT R VR T A [14] . P ERFTIEAAE AT B, IR AMRE iR = RN
2,z b UURIE R 1 250 IE AT IR B IE L FEREAN I [15] o AH FUE FFEIE AR DT Y i
7[16], I8 28 2B AR DU 2z a7 RA BIPE FIBLH R G607 RA IR BB . Dbz T (=
SRULZT) [17]. JrHise e, EHRAE. HIAAH Uk G ak, RAANVIRL, BUREEE, FTAMRHE R
B ZUE. B PERST RA T IR, RAVEITLAZ SRR S RN, 2 HIB0R
1B ANV LA 259, DU b DUk b 25 067 J5 57 10 RS ARR F 2[18]. 7PN E 2, AMEITZ S,
PRBtRUMALAE 2 95, Ve LA IAFRIMATE, #M R ML EE[19], B CLEHRAETR A, HERH S,
Zeabdm, WUZGEH], I UEM. WEAERE. I LIS O 2 28 (EIXDYWR 2 A R 1 F R 2 B 2L
il AN . 2% 2 BRSNS R GEEAT I AT, W TR R W2 T 5000 2 A BE R A SCR T 4
PR[20], AHIEFURE I N 46 25 B2 2800 DU 2biz iy T RA BY 3 T-HL], $R 58 25 5071677 RA IR S RS o
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2.1. O%hiATENE AR5 H 05 A EE i T

PLCSRTE” o “HIF7 L R . C“HE NS, i b2 R G EE FE(TCMSP) 4376 R 1Y
R A ) B Ay, B X% 2 B2 A A W R B B (OB) > 30%, 52451 (DL) > 0.18 N4, 4 liiiik
Ok AR 24 B 4y, R TCMSP U1 6 46 R R DU i v 25 B #E 45, 4546 uniprot B0 R 58
BB SR A B VE AL 3R] TR R o
2.2. RAKERHEXESERSEE

PL“rheumatoid arthritis” #6217, 23 %7 GeneCards ([5]I #R 4 Revelance Score > 1 ##ii). OMIM.
DrugBank. TTD. PharmGkb i M# iz, B /N0 FE R R 1 RA B A OGHE sl A 3F, il
A, A5 RA P AH G I HE A

2.3. HEXEHL TG

e D07 DUk rb 24 3 Z Ry I TAE /&6, JFHS RAMSRHVAE i lc &, SR N EH T RA
A RO B AL RO i, IRl R 1E S A E “venn” i mAC AR TR

2.4, YIRTEMERLSY - BRI E

AR P h Y L S RA AR, 48 Python 15 53T XU ALEE, 7T LIS 2251k
gy - BEAL - BRI R, KB 3 N AT CytoScape 3.9.1 H, it H TU b3 2 U7 N 2% 25 B 22 [ I

2.5. PP P& +3E

Bz o o 5 RA ZC4ERE S, SN STRING 11.5 $¥i ., S HEATEML (PP, SEEA
HAEMZ I R . KA STRING 11.5 #dfi = 3 i 22 AR M 28 8045 3\ CytoScape 3.9.1 1, FIJH]
CytoScape fdiff CytoNCA ' Betweenness (BC). Closeness (CC). Degree (DC). Eigenvector (EC). LAC.
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Network (NC)=54E EHEAT PHIRZR G 0 MT, R UGEIGT 20 KT i Ar B 48 AR D8 T — R [ S At 2l , 0
b R 4 = RER SR 3E0 /TR PSS

2.6.GO 5 KEGG BE& 41

B WHmE 255 RA RIFEIASEIE S, 7E3E E org.Hs.eg.db ¥ 2 L4 A entrezIDs, LUIE
GO il KEGG i@ & 01T . & R 1E SHi/E 1 org.Hs.eq.db HEATHE S A0 kb 38, 75 2 HO%E 4 id 5% 0k,
i R 5 S 4644 clusterProfiler 32 4L (4] enrichGO 1 enrichKEGG Fi it T GO B4 4 #i fl KEGG &4
S8, [EIIE A GO B AT A KEGG & 0 AR B AT =i A .
2.7. FFIEE

PPI W 2 1% Lo B8y 72 2500 i — 8 p WA b 20 A 28 B W R4 id, AN PubChem 2080 22 8 2% T 3%
NS TECAR 2D S5Ky, Bk ChemOffice #5y 3D 454, SRR /Ny TR SO, B4 40 S7E uniprot
B R T id, i\ RCSB PDB %4 22 W48 2 85 115244 3D 4544, 3\ PyMol B AF 2Rk 0T

Fl/NF- 558 . FFH AutoDockTools /41 MGL Tools B AE#RIA /NS T ECAAFI R [ 3235 1 1148 . FIFH vina
A AT R A SRR N RO, GBI e REEAR A IR 3k B 45 A B 22 3D o Txf it .

3. &R
3.1. WWABHA S BEBa

S E HIR AR T (OB) MR 25 (DL) S 8% A E TCMSP Hidla e iR 22, 49 B3 BGE TRl
20 Ffr, THEE 53 189 >, HIHEME Y 2 7, FUEE L 44 A, SHAETETERL Y 28 F, FAE AL 195 4,
HEE TRy 92 B, TR AL 213 > BdEALEE L H G, ik DY abiz 1 20E PR 111 Fh, i 235

\\\\\

3.2. M¥hiAHATT RA BOSL

Drug Disease

Figure 1. Venn diagram of possible key targets of Simiao Decoction in
rheumatoid arthritis

B 1 Myt AT RREX T RO A REXRERFEE

PL “rheumatoid arthritis” et 7, 7E FLANEEE B R4y IR A 80 45, Hir GeneCard 71 3863 M4l
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3.3. WWABHALST - $a-RA EEMEHE

A Python 55 AT AR BI85 RA SR 144 DML, F AR T ABAF CytoScape
3.9.1 1, LSRN A BT - SR A - RRIR IR 2 218 5 R M2 (151 2)0 [T v o A DX sk 1
TR 144 DILFHEE R, T7 B O AR 5128 s R ITE R BB o AR XS R 2% b 25 )3
YRRy, BB AT SRR HRIR A 24, SRR TR TR Y« R AR B IS MR o)
A EAE H S AETE Ry AR SRR E R 7, 2 B RO ARAFK 2405 K3 E R

Figure 2. Simiao Decoction-Active ingredients-Shared targets-Rheumatoid arthritis
disease network
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3.4. WWHAIT RA B PP 4

FAHATHE i P N B E STRING 11.5 iRl U #b7 1697 RA 1 PP 2% (14] 3), Degree fEBk, W5
RUBOK, RPEAMEAERCRBEY . H5HR0EE TIEMZHdE S\ CytoScape 3.9.1 1, FI M
CytoNCA HHAT /M 4T 73, BT 3 s R s SR U R, BT 04T 4 B IRAT 2y 513 2 A .
VEM 28 IR AZ O R (1] 4), 45 BBz 2% i A & 16 /15 5, 70 2632 . A4 Degree fEHF4 , 43 %l /& STAT3.
MAPK3. MYC. HIF1A. TP53. FOS. STAT1. HSP90AAl. RELA. AKT1l. CDKN1A. MMAPK14.
CCND1. EGFR. IL-6. X685 m] g Wbz iaTT RA I B A1
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Figure 3. PPI network map of key protein targets of Simiao Decoction in the treatment of RA
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Figure 4. The core target of PPI network in the treatment of RA by Simiao Decoction
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Figure 5. GO function enrichment analysis dot plot
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Figure 6. KEGG pathway enrichment analysis dot plot
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YRR TGt MRS B LR R 2R A RIS . R AR SS & % 9 T IRg.

KEGG % & &/ i 3 VET 30 & RO 6), BIEARIT- SRR . PR I R Hh (1
AGE-RAGE {5 il JAMREIVIN /1 58kl Fraift . ZRRF 2 RUZUARE . U8 74 PR AR DO 0 55
BRGL, IL-17 (S5 IE . BERE . ANEMBm Y. TNF (55 0m. AR, BbuE. JEhgiiE.
FRIZ « A5 B0 . EB R EE G . EGFR BRZMRIMAG NG 7). 2Rt 45 ELR . PIBK-AKt {5 5 B ER |
filifee 2 22 RE . /NARAE . SR 0UR . AIRIETS. HIF-1 (5 S8, AP . FAUR. Toll BEZiR(E
Sl MEEE,

3.6. aFxHE

MAPK3 5 naringenin STAT3 5 licochalcone a

Figure 7. Molecular docking diagram of Simiao Decoction active ingredients and core targets
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GERIRGAL) 4R “ AR, BEIT” , SBOA. &, BEMAMIANR, UERE S, WYL .
(R - VFRIRR) = “MZPrEE, HAUm[22]. 7 PELE RA MIGERIGTT g “Bamid, o
ERR” AR, EMHEEM, SEETMY, DS T RFT. RIERERT R4 LR
9T RA B LA HE 25 s

VUi FL A )5 b, & AN ZiXT AR 24570 T3 195 7 3RS A0y — 25, B Ah i, 3
BAME ML 2 EER, AT AOEE . R, SATRMAE L, A AR ISR U 2 2 [23] -
SIS HEOY 250, BURIEH 7[24], &RACTHEAMR ARIE R, HESEE K HER O, —%
FCATARAE S A 2, DUBRZGILZSANVIRIL. T B L% . RS 2 2. IWizinIT RA DIESRIE 54T
ARG IEBNEFCAR . BAMFE 2.
4.2. MEiAHETT RA {ERHLEIZHT

AT T 34 H DU W0 i A RO T A 111 R, 1697 RA IV AESE 25 144 AN, %00 #E 5 EGFR.FOS. TP53.
MAPK3. STAT3 #BH g2 RA HIZGW1E F s #l i . EGFR E N —FhESIHE R 1 [25], &5 RA KAEK
JEAHRHIMX A FL A, W I (2 1t v M R 2T 4 4 M B 7~ (FLS) B8, bl BB i i T2 i, BETTIRR. RA
[ E AR [26] BEFURIL, EGFR fE CIA /NI MR 1 B IR s R IA[26], EGRA Il 71) ] BH 2 53 CIA /)N
BRI PR IR o RA R R HY, VF 2248 46 DA 1 () RO B T 3 s DX -7 AP-1 [27], FOS A ity AP-1 R £ [28],
HEADIRM AL 2% AP-1 3= A2 = B g2 ), 3E 17 s M i 48 DS (1) SRIB TN R2 R, W 78 K 3. Fos ik
K@ % AP-1 AW A iE & 1, BN RA R OCTT DB i 2 [29]. TP53 s — M -1y 4t ffa Jil
JA BN -, HRAR AT REA BT FLS [ 9 i S S AN IRE A AR K [30]. MAPKS j@id = 54t fsisE . 4
1o AR A A R A S M AR R, E RA [ SSRERIE MR R B ER[31]. STAT3 &35
JAK/STAT3 15 5 18 4 i S B 07 [K T A% S 1, JAKISTATS (5 5B B 2 IS g s 1h . 3458 & %%
RIE[32], BT RIANH] STAT3 FHEAE RA B R EAL T mRE, 77 R JAK/ISTAT3
B9, & RAJRITH SEILPL 2 RN ) 5 23 ML [33] -

Iy TR 45 5 B R B 2 (quercetin) . 1L Z5 Ty (kaempferol). Al B2 % (naringenin). HE A /RET A (lico-
chalcone a). 7&JRE % (luteolin)Z:m] fE & WU Wiz 1A TT RA HIRZCTEE Ry o HerPfil i 202 RARBETE AL &
W, 38 AR S SISO A 2 P SR A% L e AR T L AR HE FLLS AR T I 10 661 RE
Kk RA B3 (34 BFFCRBL, (W4T LLR 0% MAPK SEERAOBOE, FEIK RA | FLS KT
228, BEABIREE CIA /NRICH R 0™ EAEFE[35] HHEE/REN A AT HERZRESEY R, A
APEM TURFEZ P EIER[36]. A B Zdd s KRS TNF-o S8R TR &8, SeExRT
28 K R 2 AE 40 fEIR i [37]

KEGG &%/ T in U711 RA 1) L8 % 56 fE 5 5 2h kol FE i fk . PISK-AKt 5 5@ #% B
PRI I RIEH B AGE-RAGE {55 IL-17 {5 5@ M. TNFE5@%E. Kb RER sy
B OR R RE AL I8 % A PIBK-Akt {5 5. HEFTE, B S MERZEEM G, SRR (AS) AR
R E[38], AS AN S RA G R Z AL AL, Fob i S AR 2k 12 RA FITAS S5 WL I3 R B0 F 3=
WKL AS KRS RA M H & 5% 58 R AEIFRAEK[39]. T IHTT RA I H Z5E 5 15 5 530
BKORAEREA . FAL R RAE(S S R B SN HI DA G

LR ERTR, AREFLAEFEEIIRINY RA VAT RN DA ML & AR, B2 IR TT RA
A I 2, 12 ZE TR E 25 E AT . T R, ErpEE BT S AAMIL. FRIEAEAT,
BRAF 7S RA 2B 240 N, ZEBU R REERNUE], A5 S 7008 m A
IR SR T S8 L.
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