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L VPP E 2R MR R BE, VPG e B\ — KB 4455, 3300065 2. VLGB 25 K240 R BR 24 B

(HE] BH HTABFAREBLH BT ENEXT X (RA) (9ERAMH . Hik KRAMBHEFH kL,
1% 1 TCMSP, BATMAN. ETCM. GEO % #(3% F A% & JF 5 it & B AR @ & T M EHE RS FRFREAR
RAAR X ¥ b, *ThdhiEmay et fin RAR SRR E, &M EER (PP1) ML HE, #47 GO FKEGG
B EH, FHMERBTAAFBL T LT RAGGY-FRRs-EREENL, BATFERALTHSF
MR A5 s Je b AT 4T 2T BRI, WA RABBLR LT e am etk MHTA ta e - A 2 G20, BEAVZ | W 28k
AU B ARRBG A, FOMT 10% M6 ik, EA S TR A 10 wg/L# FEAN B IR A F-a
(TNF-a) #)3% 24 h#) & RA fa fe AR A, W R w40 2 B A 40 3K 3l b e N 20 pumol/L IR 69 7 R v Bk,
@ B AR IB Ty AN 0% 2 B AR B %4 2 if . T 148 hJG KA ELISA kA 2w i, L 77 i TNF-a, & 20
BA-ZE-17A (IL-17A) R-F, RT-qPCR A 5 5 BLUEL 3-8 B (PI3K) . & @8 B (AKT). "5l &
tEEEEE (mTOR) mRNA Rik, ER M HEZHINE T, F5 5§58 %5 209 A 254 & M s,
HFa583 e b L, RAAR X ¥ 8 8184 ; Kb E o RAS R EARIRKE G KA 29/MNER I b H
BFE.B-5§EE, LA, 288, AREEZZARTHREL T BT RANESERERSY, AREEEOH9
(MMP9) . #T71 A% AL B ALt 682 (PTGS2) . Toll #%4k4 (TLR4). M %& & p53 (TP53). 4 %A -F
AP-1 T3 (JUN) s2#wied; GO KEGG @ ¥% s 5 5474 R AR BA R E . PI3BK-AKT/Z 5 i@ % . Toll
#ZK (TLR) B5@E%E, T ELRER T, MMPY, PTGS2 2 Al 5Htk &, B-A2 &8, L&EH., 28
B, KRBEHEZ, TLRA5B-4 68, 268, KEFZ, TPS3EARABEZHAASELSFTR, MBEHER
9, SEamks, BAAMIL-17A. TNF-a K-FAZAKT. mTOR mRNA £ 7F% (P<0.053% P<0.01);
LA bAL, & B AR Ty 4l LR R AE AR AR, W RS TNF-a /K -F . AKT mRNA &k B8 (P<
0.053% P<0.01)., &it HFAFELF &7 RAGERIH SRV L5 BT o 0e. 474 PI3K-AKT-mTOR
155 B ER %
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KB BRIy 3 R AR AR E B G g T R
o g PEAREE 4% AR VLG R 2 R B e P B
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K C I VIV P R 2R SR S e PR B S A
(it : TEMPOR20250093) .

1 MR EFE

L1 M%HEEHR

L1 & Rapdss hhErisfde i
i 1 TCMSP 045 %2 (https: //www. temsp-e.
com/temsp. php) . BATMAN £¢#& % (http: //bionet.
ncpsb. org. en/batman-tem/) . ETCM 245 %  (http: //
www. temip. en/ETCM/index. php/), Swiss Target Pre-
diction 09 %2 (http : //www. swisstargetprediction. ch/)
H1 PharmMapper 2048 % (http: //www. lilab-ecust. en/
pharmmapper) % t5 B FLBE 26 7 PR ERE L #b
IR, Silbr, PO, R . S XU, R
b, R, R, I HFLAE . SIS 14025 )
(9 5 P B A0 A R AL 5. TCMSP, BATMAN,
ETCM 8 i debm iy A IRAE A I (OB) =
30% H25251: (DL) =0. 18, Swiss Target Prediction
5 PharmMapper £ 415 J22 7 2 A5 #E 0 HE 32 (4 >0. 1,
DCHC 3 %0>3.0 7o A 0 L A5 2 245 W35 4 B 43 R AR
IS RN A i B R AR, AR R
RruEty s R IR RS Y- R R S .
1t UniProt (3% (https: //www. uniprot. org/) ¥R
T 0 g BE T A4 R

1.1.2 RAMX¥ei05ik FEGEOEURE (https: /
www. ncbi. nlm. nih. gov/geo/) LA “rheumatoid arth-
ritis” Ry SOCHEIAAG FRAH G B Rk I BE . T AR
BAF A RIS “Organism” 4 “Homo sapiens”
KA S AR A B, BTERA AT
RAJ BEALH 09 20 7R )~ Bl . 3 HAREEIA
S BESE, JF 1% 2= HOME for Researchers -5
(https: //www. aclbi. com/static/index. html/) #£17 X}
Bt (Logft) AbRE, H58E#EA T POg R R A2E =
FIRIEP ST, ] RIE S BT limma fAG S5
BT HEREHEA TR A58 . BB /4 (RAZH
LR ), PG LAEBBIF RIS AR, 315
RAXS T{a FEZH A 22 e RIRFE N, R F LURE R 1
FIALAMERAY |, DLZRSS DU 40 /s e
R, PRICERFRIBEENER, 10 RAAHSCHE A
1.1.3 & WAHiE%75 5 RA LR e SRR &
arZAER (PP MZ&ME Rkl B ik
BROE 2% 7 P2 W I E R B S RARE R F A
Venny 2. L. 05/, FIHR 4. 2. 2 fF4 “ggvenn”
Rl SR AR, 235 IR, ARA525% . i

LRI, B 2R B AR RE 45 TR T RA 1 T 4
Mo B g I R S 5 A String BUHE
(https: /Istring-db. org/) b, RETPEEE{ERE=0. 400
VE R B/ INEAEDEL, BT EdE 5 A Cytoscape
3.7 28T R AL, A A RS B AR 4K IR YT
RA 1) PPI M4 &1
1.1.4 EARAK (GO) shE5RAAREARA
BA A (KEGG) @35 £ K. B
L[R5 T A MetascapeF- 15 (https://metascape. org/)
AT GO & % 5 KEGG il [ & £ 0¥, %@ P<
0.01, Xf GO BHESM M EY IR HMMA 5. 47
TR 2% H UL M KEGG 38 BT 1E , 3815 5 RA
A o F-AE ) 2 R 53
1.1.5 ZHhh-EHRr-LR e s mbshE Eid
Cytoscape 3. 7. 2 3 IF 2 i 25 B 4L B30 25 7 25 ) 1%
PR - L RS Z M R A2 RG], SR
INFETT BT L T . B NG
SEFR BRI PO BUA, LA R BRI 1 24 9 15 A S
55 M [ 07 P90 24 HP R AZ O
1.2 oAbk
1.2.1 BASFThhEairsdE EHE Y
W1 oy - L R A 4 4B e BE (B HE 44 1T S
DL 2R O T8 R A R AR R 2 AR, PPI
P 265 3 AT rFHE2A 11T S 57 14 05 R LR R 32 4
1.2.2 % F #F# % % i i PubChem %4 48 /%
(https: //pubchem. ncbi. nlm. nih. gov/) 3R W%
OTEPER>45H, 83T RCSB PDB A (hutps: //
www. resh. org/) T B 5B 10 = A BRI 4
¥, R JH AutoDock Tools 1. 5. 7 A4 X A% 0 1 4 A,
SRR AR 2K IS A AL BRI 45 R pdbat A%
., i AutoDock Vina 1. 1. 2 FAE XL & 4 Fi R
SE AT T X, PyMOL 2. 6. 0 8c4-% g i
g G BT T A AT
1.3 s
1.3.1 @5z AN RA W LF 4E 240 MY #k
MH7A 40 (%5 . E0326, [ Biovector NTCC
A, 37°C. 5% COIEFAH, RH RPMI-16404555
F+10% R4 MG +HER R 100 pg/ml+ 2K 100 U/ml
SOERT S S N

SPFZ%30 HSDKE, 6%, AT (200+20)g,
WA DAE (dest) B ARARAFR, L5y
fHYFAIEg S . SYXK () 2022-0002. 137 4%
fF: @RISR TR, W (25+2) °C, AHXFREE
50%~60%, 12 h/12 h BIREASE:, A H#FE KoK,
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1.3.2 Zhap, RANEAE  FHEELEL T AN
HFH10g, FMVEIE10g, S 12 g, BHLE 10 g,
W15 g, MIG 15, BRI 10g, HXEELS ¢, B
AR5 g, B Sg, HIE10g, BAI10g, #
E15g, MIH15g, AR ALY HEBE S
2555, WAWImA 8RB 4K IR 30 min, K
KA JG /N K BT 40 min, UE 125N 6 75 1A
HBAlK B 30 min, R, R4 PR 250 5 vk
J¥ 2 g/ml BIR B, —20 CUKAE A&, W&
WA H (EZ5MET . H20074246, )7 RG24
FRAE]D), nA PBS R 5 1k B2y 20 mmol/L 1
T2, FRFRE, -80 CkAHIRAF4& .

FEHAEIAEHE F-a (TNF-a, #1655 : 10602-
HNAE), TR ARA R, -20 ‘C~70 “CHF
fith s ANFZEMIAZ-17A(IL-17A, 5 : MM-70049R 1)
ELISA &, VLm0l A RA R ; AN TNF-a
(#5 . JL10208-96T) ELISA {7 &, VT34
PR A BR 2 Al 5 RNA $2BUIE (Trizol, #Ht5 .
G3013), FEAL/RAEWRI A RA R W5 R
7 (Hifair®lI 1st Strand ¢cDNA Synthesis SuperMix
for qPCR, L5 : 11141ES60) . %644k (HieffqPCR
SYBR Green Master Mix, 5 : 11188ES08), X
WML A R A F

PR FRA (5. LRH), FiE—{fERAY
wmARAE; ANEOH (B AllegraX-30R
Centrifuge) , D138 & FEIRRFA BRA W] 5 i VR VR S
LHL (B95. Neofugel3R), Ji#iidssy (Lig) A
FRAT]; ZIReRIRY (545 . Perkin Elmer), %
KB e A RA R M e (3
5: NanoDrop One), HF& KI/RBHE AT B
RIPCRAY (A5 . T100™ Thermal Cycler) . SR} %¢
SR PCRAY (#9455 . CFX96 Touch, BIO-RAD),
sk (L) Rkl R IRABRAF].
1.3.3 &% hFa4& @ENMERFERRTRE,
R FHBE L7 3R 0 43 Ry 5 245 10035 2 RN 25 11 I
A, 15 Ko PRSI EIKRSFSG & 6. 3
FRBedE 7, S 25T 4R BRI T 25 B R 2%
TRAEW 14,13 ghkgHEH , S AMEH R RER T4
FRERIK 1 ml/100 g WEH , PR REMESS 1R, ELE
TR TARKHES 2 W57 18 38 Bk, B mr
A 12 he KM 4 CAM 2~4 h, 474 °C.
1500 r/min B0 (.04 8 em) 10 min, B
W £ & 2T, 56 CK A K% 30 min, LA
0.22 pm WFLUE BT DEBR T J5 404, —80 "CUKFE I}
e, FBIFR R

1.3.4 R R &R o BB K MHTA
YU R s AL BRI PRS2 | 25
WK T, SR 6 FLAR AR 40 A 2 B 70% . 25 4
T 10% G 2R i, HA =4 THE R 10 pne/L K
2 A TNF-o $il3% 24 h il £ RA 20 f A ™, H 4
WA 4 2] AR AR TR 2 S Al A 20 pumol/L ¥ BE 1 HH 42
WREVTR B 2 ml, 45 B REHE L T A 10% 25
FRIBOE 467 & 25 100 20 Wl (fd1 1] 1800 wl 58415 3%
FMBACE ), TI48 h G IA CFE AR . 25 B 45
JELE 26 7 & 25 L35 %F MHTA 40 L7735 28 8 52 0 7 []
BRI
1.3.5 MEIAFAF % 1) ELISAERIZ |
W TNF-ao, 1L-17A ZKF- o WO 2 N FEAS 1 4 L
TEW, 4°C. 1000 r/min 5.0 (02428 8 ¢m )20 min
JE B o R ELISA 3270 60k 0 4% 2H 40 L 77
FES T TNF-a . IL-17A 7K, 18420 B8 ™ 4 1 B
R GV F AT

2) RT-qPCR 2 6 I s I 15k AL B 3-3 1t ( PI3KO)
HEHWME B (AKT) . iZLah Y windE X E A
(mTOR) mRNA ik, BU3AEEA, TE40IRETR
T A RNA $& OB WFT, AR 4 M 2 4 B
RNA, i FH 8 S it 43 D006 B 1 50 RNA VR JEE
T8 3o W SRR B M cDNA L i B qPCR 2 WAk &
}8.2 wl i) RNase Free dH,0, 1 ul 1) ¢cDNA, 0.4 pl
B B0 19,0, 4 W B9 US40 .10 wl 4 2xHieff®qPCR
SYBR Green Master Mix, 3% % %t K |2 W &1 -
95 CHIEM:30s, 95 CAPE15s, 55~60 ‘CiR K10,
72 ‘CHEMI30 s, fEIF40YK . LLUH I -3-wh iR it =
fii (GAPDH) RNZIEN, @it 2" i E Hi
FE PI3K. AKT., mTOR mRNA MR FRiAHE . 519
HiEHAEYRGEARAF G, 51PN IE 1.

R1 Y0 PI3K, AKT, mTOR mRNA 5|4 %41

Table 1  Primer sequences expression of PI3K, AKT and
mTOR mRNA in the cell experiment

LA I4F5 (5'~3") 7K bp

PI3K Fi7: TGGACGGCGAAGTAAAGCATT 226
Ti#: AGTGTGACATTGAGGGAGTCG

AKT L. GCCAACAGCCTCAAGCA 376
Fi#: CATACTCCATCACAAAGCACAG

mTOR  Eif: AGAGCACAATCCCCAAAGTG 333
TFif: GGGTTTTGGACAGATCCTCAG

GAPDH  }ii#: TGACTTCAACAGCGACACCCA 121

T CACCCTGTTGCTGTAGCCAAA
W PI3K, WERRWENUEE 3-U4 G ; AKT, OV B; mTOR,
WHELEN ) R KB, GAPDH, THimEE-3-BERR I ARG
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1.3.6 it 7% K SPSS 24. 0 84k #1748
b, IR ERST A IES 0 B 25 %Y
BabpifE 2 (xes) Fon, PILLI]HCECR ST BEAR
tRr g, 2R L ECR B R Uy 2240075 ARIESS
s i (DA% M (P, Py) 1 F0R,
K Kruskal-Wallis ¥ %, 4k L) Dunn’s 25 J5 K6 46 .
PAP<0.05 S BEAGI#E L,
2 #R
2.1 ZBEAFABL G HMEERS I L L
ER

# TCMSP. ETCM. BATMAN %% 4% J%2 Fl Swiss
Target Prediction, PharmMapper 554 72 H #5 21] 1) X
I 2 TE PR B R R T SR, HOREE L 2
FriEdd, L5385 B ARRLE L Ty 209 > LG
P A3 FI 583 A i LA
2.2 RAARXR¥e: Rtz R

M GEO ¥ 15 3515 RA Bdl 4 GSE93777 L A
o RINEE, RBIREA S AL A, S
36 MHEA, Hrh RA BEFEA 244, LRI AL
RA BRI 40~65 % Z 0], B bz h3 : 1,
BI4b T 95 15 Bl I, 28 > O 1 0 1 2 FE (DAS28)
Wor>3.24r, HAREZESEDSIRNGRIT . 250
I3 LAllog2FCI>1, P<<0.051E Mk briE, 153
818 /1> RA AHOCHE f LN, Horp L 8 LA 680
A, FIEFRIBIEN 1384,
2.3 ¥, mImERIELS PPIMASHTER

B 25006 PE A AN RA LS R R Ose 4R ), 3t
PAF 29N AR HIC N 25 . BRI FRE A, B
5 ik JeE 25 pS3 (TPS3) . #% 5% A1 AP-1 W 3%
(JUN) ., B4 EE A9 (MMP9) . THEE oifi
FHA27 (IF127) . A4 EPUE 14 (CD14) |
ZAKEEN (ANPEP) . HURAK (CAMP) . Kz B
FZk (NR3C1) . B EIE A F2HE A 1
(BCL2L1) . Toll ¥tz 1k 4 (TLR4) . I %A 1k &l
(CAT) . HiZIRRNEAY G2 (PTGS2) .
P 38 R 163 (AKR1C3) | 55/ I8 B A i 14 2
I Il il 2 (CAMKK?2) . R 3% H il it I 4% 5%
fit} 2 (DGAT2) . Hi J& 4K 6t 1 5% 3 1 W7 KL «2/83
(CACNA2D3) . #Jfifa 2 P4501B1 (CYPIB1). [
AR oAb 86 (CD86) . 43 W 1 4t it 2 11 1]
#il 7 (SLPD) . &Eim K+ VI (F7) . Toll ¥ 5Z {4 2
(TLR2) . #6557 E2F-2 (E2F2) . " Hkr 4 i o

JiAF1 (NCF1)., C-CIHF#afbINT32{&7 (CCR7),
A A KR F o (TGFA) . i Bt 25 11 A% 5 il 1
(PPT1), fAZEH 1 (KRT1). DysferlinZ5F (DYSF) .,
T A S 1 KA Bt A1 (ALDHIATL) . Z2BR 819K
SEAHE AL, 2 g B A RLE 4% 7 TR YT RA Y PPI
Mg, LR 1, f#H Cytoscape 3. 7. 2 8K} eyto-
Hubba ffiF 1 i R A P L (MCC) Bk, i
TE i PPLIX 2% MCC 43 HE 44 17 5 07 19 2 55 3 A
MMP9., PTGS2. TLR4. JUN. TP531E R 240
A0S . WRTE IR S HA B 0 RAR I 5, I
ZLai e 1 A% O S A s Y EE b S A Beh
O, 78 RAFHSERINE 5 M2 th B D IR

CYP1B1

B g RSl AT I6 T MBI R
HAMEAE I 4 5]

Figure 1 Protein-protein interaction network of Yishen Qubi

Tongluo Formula in the treatment of rheumatoid arthriti

2.4 GOFKEGGiB¥'g EntsR

F 2940259 . B AL [ ST GO FTKEGG
T, GO &AM 445 2 400 4 Yy it
L2 sy . 20T IRE, A B P AE
HeAA w0 S LAY At . Al sy . T IIRES
il GO B EMARE . E 2%, AW e W Kt
=R AN )i DR O A eI A S AN ) VAN 1 008 = R P A A
o LD AN ) ANV IR O R s AN 0D I 1
WAL EE AR . . AR AW,
TR EEW Mg 2L G . BRI A2 kT
e IBIKGS S . ZIKESE . RIS T,

KEGG i % & 8 7 Hr 23715 58 4 KEGG {7518
B, PEPE e Ak A HE 44 T 20 £ 1Y KEGG 38 #%
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Figure 2 GO enrichment analysis of common targets of Yishen Qubi Tongluo Formula and rheumatoid arthritis
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Figure 3 KEGG pathway enrichment analysis of common targets of Yishen Qubi Tongluo Formula and rheumatoid arthritis

ZIFIRIE . K378, KEGG {5 Sl g M 22 24 )5
AR S (MAPK) 15538 . B IEALEE 3-
T - (I B (PI3K-AKT) 15 Sl . WA
Toll H: 324K (TLR) {5538 % . g5 F 3l ok ok) o Al
fb. ¥ BURSTEER . ORITFR . RAL N
HEHTAE

2.5 Hih-EHm s -A R EM B SITER

K 294251 . P I ] L 5 2 DR D P 1) 45 '
R BT R, 15 3 14 DR 25 W) Y 98 A 32 B
G (eaWhae SO BRULET R 1, 1A S
YRR, BEAEHEAS BT S5 LA R B ER
B-#HHiME . Lzl SHIEE, REBFER. &5
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LK TTIRTT RA Y 254 — 106 14 i 43— [ L o5 10 4% &)
DLBHEL T GEFHE A S ZGER AR o
2.6 HBFAHERBLEITHSEFERS L ZS LS
F AR R

i B AR 25 D IS TR R L B
B LAY . TEE . KRRRE R S5O HS MMPY,
PTGS2. TLR4. JUN. TP53 #E174> R4, %8 M
SR IR, BBRAK T ERER K E T, R
e AR (141 . BImER T, Horh MMPO £
BT M O 1) O B R B T B L AL Y R AR A
His401/405/411, PTGS2 7 B4 &8 1ML 21 2 5l [H F-ic
SN HEM F83E, TLR4 X H2fif M AN 5 4 Bh &
FIMD-2FE i B A4, TPS3 5247 5 Cys176.,
His179. Cys238 il Cys242 Bt i iYAEE 7, JUN BEFE
c-JUN 2R FIEE M bR AL 2 1 . AR Ml 45 A AR IE 2
SUEPE A SR AT, DAE SRS R G 3L A
Bl by, &R/ E A 88 A IE ik, #%
SR PR R 0.375 A, PR S B0 s RS54l
B, F2/8, MMP9, PTGS2%r 4 S5t % . B-&

B-4+ i B+ TLR4

HimE . iAWy, SEimE. KREBRZR, TLR4 5 B-#
Bl R, RBEE, TPS3SARBERYHE
HEasamit (45488 <-7.0 keal/mol) . 3EHUXT
L2t W s 25 A A 42 38 1 Pymol JE 7R 3D X R &
B BRHE AR, TLE 4,

R AR ITIATT IR ST AL CE S

R 5 A RE TR 45 S
Table 2 Predicted binding energies of core active components

and key targets of Yishen Qubi Tongluo Formula in the treatment

of rheumatoid arthritis

AR ZE4AHE (keal/mol)
Y5
% MMP9 PTGS2 TLR4 TP53 JUN
mol000098  #il iz & -8.90 -9.00 -6.40 -4.50 -5.20
mol000359  B-AflE  -7.90 -8.40 -7.60 -4.70 -5.50
mol000422 L1245 H -8.50 -8.40 -6.00 -4.50 -5.00
mol000449 T {55 i -7.60 -8.80 -7.60 -5.93 -5.65

mol000006 ARJREE  -7.01 -7.34 -7.39 -7.46 —-6.83

. MMP9, HEJR 4R E EEE9; PTGS2, Hisl R E Pt ik
Y40 2; TLR4, TollKEZ{K4; TPS3, MM p53; JUN, #E5:
[AF AP-1 37,

THRI0G

-------

iR+ TLR4
. MMPY, R4 JmEAN; PTCS2, RiFIIRENLE MY A 2; TLR4, Toll 24,
B4 25 B AELE 45 IR T 2R 6T RAZ O I 45 4% O 5 B o X 45 A R A

Figure 4 Molecular docking binding patterns of core active components and key targets of Yishen Qubi Tongluo Formula

in the treatment of theumatoid arthritis



‘? E 2 & 202643 A %67 55 5 W Journal of Traditional Chinese Medicine , 2026, Vol. 67, No. 5 + 563 -

2.7 Bfatmfg EFi& P IL-17A, TNF-o K- i
F3x, GEAMAE, ARG EERS
IL-17A, TNF-a ZKFTHE (P<0.05). SHERIZ L
B, th AR R 45 7 4140 B W R P TL-17A
TNF-o KF-REAR, 28R W 41 AU TNF- o KT AR
(P<<0.053¢ P<<0.01),
R3 FAAM EFERPIL-17A . TNF-a KA
Table 3 Comparison of IL-17A and TNF-a levels in cell

supernatants among different groups (pg-ml™, ¥+s)

2053 FEAZL IL-17A TNF-a

ZEHA 2 212.1014.61Y  74.75+29. 81"
TR ZH 2 279.40+11.77  694.41+119. 38
FH 2 M R4 2 2 245.38+12.98  210. 17+27. 58"

15 PR 245 07 21 2 205.65%28.71°  35.0016.97"
TE: IL-17A, FUAIMIAR-17A; TNF-o, BORERSER T

a) SN A, P<0.05; b) S E, P<0.01,

2.8 &84m0 &k T PI3K. AKT. mTOR mRNA
Fk Ak

Fan, SEAAE, B4R T
AKT, mTOR mRNA FiATHE (P<<0.01). S
AL, 5 B ARLE T AN B P AKT, mTOR
mRNA FKEFEAE, F 24 AKT mRNA ik
i (P<<0.051% P<0.01); M4l PI3K mRNA % ik
WGt L (P>0.05),
3 atie

RAJE THEEE “JRB " S5k, B
TSR, RN RS, RIERAESL
TR T2, Xz h, Kilizfifslg, &
BRAY, RGBS PR VIR, &
Wi, B Eebss IF R, SRADHE; e . IR, R
U . RS R ;. HERCRZHOE, RS
B17; BEFLAE . B T ARIR LR, AT EOE R
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Mechanism of Yishen Qubi Tongluo Formula (35 #:%#{i#%:J7) in the Treatment of Rheumatoid Arthritis:
Based on Network Pharmacology, Molecular Docking and Experimental Verification

XU Liuping'?, YANG Canyu’, LU Ying’, MO Lisha'?, CHI Qiang'?, XIA Yuan'?, LIU Shuijuan'’, QIU
Mingliang'

1. Affiliated Hospital of Jiangxi University of Chinese Medicine, Nanchang, 330006; 2. Clinical Medical College of Jiangxi University
of Chinese Medicine

ABSTRACT Objective To explore the mechanism of Yishen Qubi Tongluo Formula (%55 #:85@ %77, YQTF) in
the treatment of rheumatoid arthritis(RA). Methods Network pharmacology was employed to retrieve and screen
the active components and potential targets of YQTF as well as RA-related targets using databases including TCMSP,
BATMAN, ETCM and GEO. The intersection of targets related to active components and RA-related targets was iden-
tified, and a protein-protein interaction (PPI) network was constructed. Gene Ontology (GO) functional enrichment
analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG ) pathway enrichment analysis were performed ,
and a drug-active component-common target network of YQTF in the treatment of RA was established. The core
components of YQTF were molecularly docked with key targets. Human rheumatoid arthritis synovial fibroblast cell
line MH7A was divided into blank group, model group, methotrexate group and YQTF group. The blank group was
cultured with 10% fetal bovine serum , while the other three groups were stimulated with 10 pwg/L of recombinant

human tumor necrosis factor-a (TNF-a) for 24 h to establish the RA cell model. On this basis, the methotrexate group
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was treated with methotrexate suspension at a concentration of 20 pmol/L., and the YQTF group was treated with
10% YQTF-medicated serum. After 48 h of intervention, the levels of TNF-a and interleukin-17A (I1L-17A ) contents
in cell supernatants were detected by enzyme-linked immunosorbent assay (ELISA), and mRNA expressions of phos-
phatidylinositol 3-kinase (PI3K) , protein kinase B(AKT) and mammalian target of rapamycin (mTOR) were detected
by real-time quantitative polymerase chain reaction (RT-qPCR). Results Network pharmacological analysis identi-
fied 209 active components and 583 potential target genes of YQTF , as well as 818 RA-related targets. A total of
29 common targets were obtained from the intersection of drug-related targets and RA-related targets. Quercetin,
B-sitosterol, kaempferol, stigmasterol and luteolin were the core active components of YQTF for the treatment of RA ,
while matrix metalloproteinase-9 (MMP9 ) , prostaglandin-endoperoxide synthase 2 (PTGS2 ), Toll-like receptor 4
(TLR4) , tumor protein p53 (TP53) and transcription factor AP-1 subunit JUN were the key targets. The GO and
KEGG pathway enrichment analysis showed that the involved biological processes and pathways were mainly associated
with antioxidant responses, PI3K-AKT signaling pathway and Toll-like receptor (TLR) signaling pathway. Molecular
docking results showed that MMP9 and PTGS2 exhibited high binding affinities with quercetin, B-sitosterol, kaempferol ,
stigmasterol and luteolin ; TLR4 exhibited high binding activities with 3 -sitosterol , stigmasterol and luteolin; and
TP53 showed high binding affinity with luteolin. The results of cell experiments showed that compared with the control
group, the contents of TNF-a and IL-17A as well as the mRNA expressions of AKT and mTOR in the model group sig-
nificantly increased (P<<0.05 or P<<0.01). Compared with the model group, all the above indicators significantly
decreased in the YQTF group, while the contents of TNF-a and the mRNA expression of AKT significantly decreased
in the methotrexate group (P<<0.05 or P<<0.01). Conclusion The mechanism of YQTF in the treatment of RA
may be associated with reducing inflammatory cytokine secretion and inhibiting the activation of the PI3K-AKT-mTOR
signaling pathway.
Keywords rheumatoid arthritis; network pharmacology; molecular docking; cell experiment; Yishen Qubi Tongluo
Formula (35515584577 )
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