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F oA RIS A TSR, XIJR EIAE M 3E AR 24 h G 4a f it A5 | Western Blot 440 & & /K-F | qPCR k4
M ¥ mRNA K-F, ELISAZAAN XERFKF [Eamienx18 (IL-18). amii%6 (IL-6). @
A% 10 (IL-10). MEFREEF o (TNF-a) |, R KENEALAESHRFH TN ARREARS
RAZBAKR AR E, EFBSSARERRAFF L AEXLAR, 55K R RRATiHL, REKRF
3N KR (BPPTGS2. CXCR4. TIMPI) ., #BHESH DIt EARI RSN EX R, FEEME
FEFRNERZ2INEEZRS . »THBERET, TARTERNGEEZSAE RO S5, ¥
AEHEHG I ELELGRBA, RINABERET, Sraxtmas, FARTEA, NKEELEa, mikst
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RA B F ok A B RIRE 58 % (GEO)
(https: //www. ncbi. nlm. nih. gov/geo/) . i id R
£l “GEO query” (A :version 2. 62.2) M GEO %k
i PE P AR I T 3 RA 2 418 T GSE181614
(Platforms GPL16956) #1 GSE89408 (Platforms
GPL11154), GSE181614fui 51 RA [ M 414
FEZR, GSE89408 {4 57 4~ RA B # W BRI K6 B A
A1 28 A fekt J Xof R o 2 2L A RE AR . (i R K
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1.2 RAZAAARZ5F AR fhik

A FHRAL “limma (Ji4<3.50.0)” K&
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0.5 H P{H<0.05, FFHHTIREEm T
1.3 FNGEA BORS B ek ik

i A R 24 R G 24 BRI I S o3 B - 5 (TCMSP,
https: //old. tcmsp-e. com/temsp. php) AR i W W |
g3 AR HE A2 KRB E 1T R AR W R R
(OB) =30 H 259 MBI (DL) =0. 18 i £ 75 2\ ik
WE RS> 7. 3 3 PubChem B4 2 (https: //pub-
chem. ncbi. nlm. nih. gov) i ¥E 1P A RCHEIEA
1.4 Foikis g7 RA k484 B

A4 TR N I P o B A RARH SCHE SR AT 22
SR, 13T A BIRYT RA B ICHESEA
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ality. Eccentricity. Degree 6 Fi 8.3k 17115,
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A4k, IFLL pdbat 46 A SCOFR o 41 R 4R AE
AutoDockTools " H#EAT , 3% 45 10 45 R 7E PyMOL
HR AL

1.8 ZiX# TAE4riEdm & (ROC)

i RA “pROC” GIE ROC MLk, LUAHE I
A (AUC), HIT XAl 5L A (Hub JE[A)
IEPEAG A2 Wi (. AUC fH—E7E 0. 5~1 Z [A] ,
AUCHBEHE T 1, UHSWiRORiar
1.9 IR ESHT

B2 A0 IR T A RA B & HLI T B R ¥
HEAEH S IR S A MR AE RA R
B9 AE T, DA 9 A A g8 &R e A PR B T
(TISIDB, http: //cis. hku. hk/TISIDB/index. php) T
A AN AR IO R o B s 0 B A R
R FON A FEA M FE R R IRE P, @it R
[ggplot2 (JA3.3.6) ] 2l RA 2 At BE 4 rh#
A B B 3 R A AR A
2 HEMERSNER

2.1 RAMXEFAZAERA

WX IR 5 RA A b, Jemfe T 7268 4
DEGs. M TXIHE4, 7ERAHFEA T, A 3840
KL B, 3428 IR TR
2.2 FENFEABARS B I E TR LR

i TCMSP WA BT ARG Y 1441, M4
0B=30. DL=0. 187kl ARk &Y 511, @it
PubChem 58 22 i 126 15 P4 Bl oA RO 3L K 117 4>
2.3 EFEABEEITRAXEAR

F A TEA AL WARAF I 117 A SO S R
55 RA K AH e BE PR U Ag 4 A5 31 55 38 L SE R I
B VRO
2.4 GOAKEGG B g EpILER

AR T A ETE RAVRIT TR IVERT, X 554856
FEIE AT GO & 4R/ A 9341 GO Rif i 3%



« 726 - ‘? E2E 202543 H 566 55 7 W Journal of Traditional Chinese Medicine ,2025, Vol. 66, No. 7
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Table 1 Basic information on molecular docking of key active

components of Leigongteng with core targets

B 9% 0 HL AR PDBID  4§4rfiE/kcal -mol™
HAMER CXCR4 4rws ~7. 828
NI % PTGS2 Skir -8.589
NI = TIMP1 7s7m -6.213

H: CXCR4, C-X-CEFHILNFZik4; PTGS2, RiFIRE
Wl ALY S 2; TIMPL, BE5R 4w 2 R ZHMH IR 1 1,

2.7 B ARG B IMERIEL R
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Figure 1 Interaction analysis of core genes in Leigongteng treatment of rheumatoid arthritis
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e A, HATEF R S¥E A CXCR4 T B, IR R 5H08E M PTGS2 14 F X%t
C, Nk 2 5% A TIMPL 2T X% ; PTGS2, RiFIRZE N E /Y &/i2; CXCR4, C-X-CIE
FFRAfLA T2k 4; TIMPL, FE54 ) 8 A AL G H 7 1,
B2 AR T SR T HEE

Figure 2 olecular docking diagram of key active components of Leigongteng with target proteins
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Figure 3 ROC curve of Hub genes in Leigongteng treatment of rheumatoid arthritis
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4 . HJeicdZ CD4T T4 . AN 1812 CD4™ T 4l
. JEEEBhTE T AN . vSTANME . 1 B4 Bk T 40
ML, 2 BUGHEME T AR . P T A M . V1L B 40
ML ORRGEB AN . ASRRANAE . AR T 4

Jfl . CD56 fmi ik A SR A A0 M . i 22 A U540 i 4
L. TEAERIAS SR AT . R BLAVRER AN . B A
M. PERRYERIANMG . AR RN . AN . Rk
ML) 7E RA 4109 3 B W3 s T X AL, b
Ab, KB T REAS Hub J R 5 R I 5005 4H 22 [ ) i
FMEME, HEA AT 2 07 B9 CXCR4 RRL N 842
CDS" THIE I EHE (7=0.915, P<0.001); CXCR4
FITEAL CD4" T 4H i 5 25 AHOC (r=0. 899, P<<0. 001) .
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Figure4 Differences in immune cell infiltration between RA group and the control group

3 {RSMSEIRIRIE MBI R ik

RYEA WG B 2A e R, 1530 342080 05,
(PTGS2, CXCR4, TIMP1) DIK 24~ FEp 4y (F
NEREMNRE R, AR R EE,
FEHE— 2SR b A% O FE SR 2B R4 =2 A1 A
B, HEFT T RSN SR I0IE .
3.1 4

FHAMERZE (MCEAH], 185 HY-14519); )il
Mikz % (MCE AT, 485 HY-NO155); HI 4 diEns
(MCEZAH], 8% HY-14519); DMSO (Invitrogen™
NHEL, 5 D12345) TRAER R KK E. B
WS 43 55 i AE DMSO H, 4 S EC ) AL 1 mg/ml
WA TER KXW . 2.5 mmol/L )| B K¢ & it W .
2.2 mmol/L I Z NS, /380 ‘CLRAF, fii]H]
iFF DMEM 76 485 72 SR B 48 W%, 0. 22 pum
B VR PR DA AL 3
3.2 e

NIRRT 5 2T AEAE M B 40 A (HFLS-RA)
iz, WFIREEAH (585 P-X109).
3.3 EERXAE5ME

GA I (R R A IRA L, 55
ACO3L055D); DMEM 54 k5373 ([ GIBCO A
Al, 5295 11995065) ; R AN ( EiEEE AR YR
Fe B ABRA R, 525 S310KJ); DMSO (Invitro-
gen™AHl, 185 D12345); HAINFK 1B (IL-1B8)

ELISA it & (575 EK101B-48) . F4ifi /% 6
(IL-6) ELISA {7 & (985 EK106/2-48) . [ 4i i
ME 10 (IL-10) ELISA R & (13755 EK110/2-48) |
Jit 98 YR FE H 7 o (TNF-) ELISA i %] & (5% 5
EK182-48) , 1 [ Bt B} A= Wy 7 AR e A7 BR 2 7 5
PTGS2 Hi ik (#% 5 A3560) . CXCR4 ik (%5
A19035) . TIMP1#Hifk (4855 A1389), abclonal 24
Al; CKK-81l7| (g A RAEYHERAGRATA,
145 C0038) 5 RNAFEHGLHN (Jbnt Bt A=W
BHECABRA T, $25 CW05808) ; wi%E ikl &
(AC T E R YR A RA R, 575 TSK302M)
il 58 A=l WO 70663 (NanoDrop One/
One CAY) . 520 T & 3 &0 HL (Legend Micro
21R ), JE[E Thermo A Fl 5 %R 8 1 BE S W AZ AL
(Gel Doc XR+%1) | SEH 22 fit PCRAX(1Q5 %) |
B H KA (Mini-Sub Cell GT B!) | & 18 5% 1Y
(Mini Trans-Blot® Cell 1) | #% g & 11 %t i 4% 12
(Universal Hood 11 #Y), 3¢ Bio-Rad /A #]; tRiX
(CMax Plus %)), FE[E molecular devices 22 &) ; 5] &
AW B (BLD-200 A1), bttt a0 BHE BF 24
A BRA ]
3.4 CKK-8*#ZENEFTHE. NKEFLHNE
IR FROR A R AT A X 804 K HFLS-RA 41 i,
A 0. 25% JEEG AT AL, B0 R W, A
Rege sk, JHAL 0 H % 1 2 2x10° AN /ml 45 Fh 3 96
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UM . AUARIGBE 5432 . XFHRZL (ff I DMEM 5%
SR FERIEE TR, AW 5304534 5 ng/ml
4. 10 ng/mlZH . 20 ng/ml 2H, KB HRE3
A, G S B A R B B N T Y 2R () DMEM 5¢
EIEFEENEFR 24 hWE, WAL 10 pul CKK-8 % ,
FHIN T AH 0 2 240 B 1% 3% VRN CKK-8 % W AH & A7 in
AN FLAE RIS, TEAIMIEE A0 N RS &
1 h; i FHBEAR A AE 450 nm I 5E OB, 440 g
61 MG T (%) = (S50 41 - 98 & £L ) /(R IR
H-PFAL)x100%,  [F] sf AR 4 22 Hh w1 vie i 45 SR i
PRIGSL 25 Ab PR B

IR R A 2RI A -, 532 50 pmol/L
ZH. 100 wmol/L#H . 200 wmol/L4H, HHILEEE
L34, £U1HE 5% 24 h5 R H CKK-8 1L 746
3.5 st BRIER

B 1 ml R A 5X10°/ml 4R %A TR bric
w6 fLAR T, s A A A IR (DMEM 85 5%
W) . WABHRA (FMiEKEFAETRDY
DMEM 5¢ 3557 48) . NFRE R (& ik )i
MR Hz 25 09 DMEM 58 4 85 35 5 ) . FHPEXT IR (&
280 wmol/L F Z MEM ) DMEM 581538 5L ), R4 3
MEAL, KA 24 he
3.6 MIRIRARE T ik
3.6.1 mBXREBENTAEFTE. NKLE
stomp it ARk A e Frn A AEESE 24 h R TE B AR
AR AR AN IZ S HE B . Tmage JORRAS 1. 52a)
RS AMMEE B, TBRE= (WIHRIEH
H— I ZAIR AR AR SIR T FX 100% o
3.6.2 PCRk#mlzmie s PTGS2, CXCR, TIMPI
mRNA Fk IR FR24 h)m, WA, L
SURNA, BAEAICL wl RNA SO A i 5251
Af USSR T, 43 5 E 230 nm. 260 nm .
280 nm YW IS IE(E AN ELAEL, THEE A AEA T RNA 1Y
WAl . R SEA B cDNA, RN AR
25 °C, 10 min; 55°C, 15min; 85°C, 5min; 4 °C,
+oo, 5| W Tt H T DRI U 0 AR AR WA BR A H] o8
., PTGS2 5% : L1 GTTCCACCCGCAGTACAGAA,
T AGGGCTTCAGCATAAAGCGT, P KB 106 bp;
CXCR4 5%y . I if GAAACCCTCAGCGTCTCAGT,
TWFAGTAGTGGGCTAAGGGCACA, P4 154 bps
TIMPI 51 %) . | if GCGGATACTTCCACAGGTCC,
R GTAGGTCTTGGTGAAGCCCC, eI 152 bps
N2 GAPDH 5. Fiif TCAAGGCTGAGAACGGG-
AAG, Fiif TCGCCCCACTTGATTTTGGA, 7=¥k

JE 88 bpo HRJFHi 27 AT mRNA AT Rk 7
3.6.3 Western Blot 34 28 J, % PTGS2. CXCR4.
TIMP1 Z @ K-F  4ifidsiR24 h)s, ZMaup, ™
A BRI UL B R 15 s S HEA R
F1H R 500 weg 5 5xSDS FAEZE sl 4 ¢ 1 L)
RA, BB INH100 ChHi#k 6 min i 5 A8 1
K HL60 g B VESS 19 S T LR L R AR,
WRUBE J5 AE TBST A3 ¥ 1 min I FH 5% WA 4 3 5 1]
WEWE A1 hy EPASERE, HITBSTHE 3K, AKX
5min; ARG —PiFBE1 1000, 4 CEFEEXR; H
TBST Ye3 Uk, FE AR —PiMBsi1 : 2000, =
MMEE 1 h, HTBSTIEBE3 W, IMABEGCHIES)
Je . RN 1 min A BESGACEESEART I, i H] Image J
(WA 1. 52a) AP EMG SO BOR BEAE, i8R &EH
AT IR, A A A H= H 08 R K (A
NI
3.6.4 ELISA i #m 3% #x £ P IL-18.1L-6.1L-10,
TNF-aK-F K555 24 h 5 ARG 40550 & e i 5 647
B, (P BERRACAE 450 nm 5% K0 RE WO RE(E
3.7 %itFaEk

K SPSS 26. 0 84T, T EFRHIMT A IE
BT I 25 A B ebr 2 (xxs) Foom, £
2 R) b A SR FH B R 28 T 22 4 b, AL 1) R LA
LSDk, P<0.05F /R HAAZRITFE L.
4 (KIPKIGIIELR
4.1 LHRZHLLER

F2, L3R, SHEALE, FABTE.
U Bk e 28 45 W P+ T 2 ] -8 s 0 R, HL
SO, R RIS R (P<<0. 053§
P<0.01). 244110 ng/ml T ABER £ . 100 wmol/L
B Bz 243 0 b BRLAT R IS, 400 i 3% 71 4R 22 50%
et CEEAmE), PIEEER 10 ng/ml FABEHF &K |
100 pmol/L 1P B2 AN 5 SL25 W) H b PR

F2 o OARIFRSE R AR 2T UG M I

Table 2 Comparison of cell viability after intervention

with different concentrations of triptolide (%, x+s)

4 FEAAL A Iy
Xt 2 3 100. 00+7. 57
5 ng/ml 2 3 76.79+5. 83"
10 ng/ml 41 3 49.72+4. 72" "
20 ng/ml 41 3 30. 62+3. 82" )

W oa) SRR, P<0.01; b) 55 ngmlAL#H, P<
0.01; ¢) 510 ng/ml 4%, P<0.01,
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R3NP BR B R T 10U 4 o b
Table 3 Comparison of cell viability after intervention

with different concentrations of nobiletin (%, x+s)

4 AR 2RI Jg
X R 3 100. 00£12. 31
50 pmol/L £ 3 79.115. 76
100 pmol/L 41 3 54.44+12.82"
200 pmol/L £ 3 28.58+2.59" ¥

Heoa) HXPEA L, P<0.05; b) SXEALE, P<
0.01; ¢) 550 pmol/L 4 L%, P<<0.05; d) 550 wmol/L 4 [t
8, P<0.01; e) 5100 pmol/LZHLKE:, P<0.01,

4.2 BRI 24 h )G AL AE A rbAk
a4, SEAMBALE, FABERRA.
JBREZ A BT BREE 7R85 57 24 h 5 A LT A% %
KIREAR (P<<0.01). 5FHMEXTIRZH AL, WAk
2R 2 AN R e 3R 2R AR 35 57 24 h 5 AL RS R T s
(P<<0.05 5 P<<0.01) . B2 2R F B R
HAERGEFR 24 h G AR RAL m) b d, 22 R Togeit
#E X (P>0.05),
x4 HAMMIES 24 WG EBRE LK

Table 4 Comparison of cell migration rates after 24 h of

culture in each group (%, x+s)
25 E N TEBE
ISpapit:| 3 50. 13+3. 26
PR HE 41 3 26. 18+1. 53
A R A 3 34.36+3. 35" "
NIBRE R 3 37.13+3. 829

Froa) SEAXBALE, P<0.01; b) SHHMEX R4
B, P<0.05; c) SFHMEXTIEAIILES, P<<0.01,
4.3 K4 fmie ¥ PTGS2, CXCR4. TIMPI mRNA
FA R

RK5R, SEAXMNBALRE, FABERRA.
JIBEE 4. BHYEXT G4 PTGS2 5 CXCR4 mRNA

*R5 KHAMMID PTGS2. CXCR4. TIMPI mRNA ik %
Table 5 Comparison of PTGS2, CXCR4, and TIMP1 mRNA

expression in cells of each group (x+s)
2415 ﬁﬂi PTGS2 CXCR4 TIMPI
#
75 AR R 3 1.000. 09 1. 000. 11 1. 00+0. 12
BHE X HE2H 3 0.48+0.05”  0.33x0.04”  1.9620. 09"
TARERZEA 3 0.65+0.04” " 0.5120.01” < 1.6520. 10"
IR KR4 3 0.70%0.05” < 0.54+0.04” < 1.57+0. 14"

. PTGS2, HisIMRZE Wit & Y& 2; CXCR4, C-X-CHk
PRI T2 A 45 TIMPI, H£5R 48 & ARSI H HF 1.

a) S PN E:, P<0.01; b) SHHMEXRA R, P<
0.05; ¢) SFHMEXTIRAL L3R, P<<0.01,

FIRBIPEAR, TIMPI mRNA k84718 (P<<0.01),
ST IR L, BT R AR i R A4
i PTGS2 5 CXCR4 mRNA ik T+, TIMPI mRNA
FEIRFEAL (P<<0.058P<<0.01), FHLHEH ZL4M
NI Bk B2 40 PTGS2, CXCR4. TIMPI mRNA 323k
o] A, ZRHIGIFE X (P>0.05).
4.4 Zmimpg P PTGS2, CXCR4, TIMP1 % & 48
&k FER

Fom, SEAMBALE, HBABPRA.
IR 4. FHE T IR 4 PTGS2 5 CXCR4 5 H M
X F Ik s REAL, TIMP1 2K (A AEX Rk & TS
(P<<0.01). SBHPEXTRRZH LSS, HAHEH Z4Lm
JI B K 2R AL A PTGS2 55 CXCR4 & I AH X 23k &
Fhim, TIMP1 & A FRIB L (P<0. 055k P<
0.01). TFAHEHZRAMNIPRERAPTCS2, CXCR4 .
TIMP1 & FIAH AT A 4l 0] L3, 22 R TGt
B X (P>0.05). 4540400 PTGS2, CXCR4,
TIMP1 2 1 HL VK B ULIET 5.
R6 BALNMEH PTGS2,.CXCR4 . TIMP1 2 FAARXS 855 L&

Table 6 Comparison of relative protein expression levels of
PTGS2, CXCR4, and TIMP1 in cells of each group
(/GAPDH, #x+s)

25 FeA PTGS2 CXCR4 TIMP1
5
25 N R 3 0.64+0.05 0. 85+0. 03 0. 44+0. 05
FH P X R 2 3 0.29+0.03”  0.55+0.03*  0.76=0.03"
TAMERZEA 3 0.37+0.03" " 0.62+0.05” " 0. 6420. 04"
N 41 3 0.4020.00” < 0.6420. 03" " 0.62+0. 04"

. PTGS2, HigIMRE Nt A b &E2; CXCR4, C-X-CHE
JERALIN T2 A 4 TIMPL, 54w 8 (R LM HIN 1,

a) HaEEAXIA L, P<0.01; b) SHEMEX A L, P<
0.05; ¢) SBHMEX R4 E:, P<<0.01,

R

K" g &7
O B S
Fr

PTGS2 o s smm= = 72 kDa
CXCR4 iy s s s 43 kDa
TIMP] oo s o o 0 kDa

GAPDH <l sams wmms s 36 kDa
[E: PTGS2, HiFIMRE AN ALY GHE2; CXCR4,
C-X-CESF L T2k 45 TIMPL, JEJT 4 )8 & A A1L40
I 1.
El5 AT PTGS2, CXCR4, TIMP1 &L HLIIKIA]
Figure 5 Western blotting images of PTGS2, CXCR4,
and TIMP1 proteins in cells of each group
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R7 BAME EFEPIL-1B. 1L-6, I1L-10, TNF-a /K FHE

Table 7 Comparison of IL-13, TL-6, TL-10, and TNF-a levels in cell supernatants of each group

(pg/ml, x+s)

25 3 BEAKL IL-1B IL-6 TNF-a 1L-10
25 X R 3 155. 54+8. 55 75.08+3. 23 106. 918. 26 38.61x1.33
BH P %o HE 2 3 91.97+2. 76" 38.61x1. 33 37.39+6. 04 70. 92+4. 83
TFAFER A 3 109. 02+6. 09 48.49+1. 07" 59.70+6. 55" " 59.70+3. 45" "
JI Bz Z 21 3 129. 76+5. 539 " ) 59.70+3. 459 > 77. 64+3. 80" > ¢ 48.49+1. 07V " ¢

e IL-18, AN K 18 1L-6, AHMAZ 65 1L-10, HAMEA K 10; TNF-o, MREIRIERF oo
a) HEFFIBAE, P<0.01; b) SHHMEXRAIILE, P<0.01; ¢) SEHEABEFRALK, P<0.01.

4.5 HBmmmpp L& PeIL-18. IL-6. IL-10, TNF-a
K gk

R, SEAMBARE, FAER R4,
IR A . PHPEXT R 40 B i P IL-18 . 11-6,
TNF-a K E AL, 1L-10 K FETHE (P<0.01) .
SFBAPERT BRAT LA, B2 1 T 2 R 1 Bk e 2R 4 4
il b IL-18. IL-6. TNF-o /K E# 1, IL-10
KRR (P<<0.01). SEABMPRALE, NI
Wi pz ZAHANM s P IL-18. IL-6, TNF-a /K F37F
. IL-10 KRR (P<<0.01).
5 Tt

RAJE FHES “BHE” Jumh, K. % 8=
SREEMBOHN T, ERAMKIRZM ", AL
AR . L% 1EIR o B AR G RIGYT RA & H
2y, (RFEED) e “WEE IR, Sy
FRIEEIR 27 o A e B S 2% . T b kg
BRI AE D)2 . O A KE I Bos S A IR IT
RABA TR, AR A U853 R AL 4TS
L

ABFSE 1 Se¥ 5K E GEO 9 RA 3048 T Y RA 41
XTI, BT RA AR 32 3 R 7268
A, dE It TCMSP £ A 8] TR A A UL &Y
514>, Ffilad PubChem i 5 H A 2L L A 117 4>
W T8 A THEA AL AW 5 K BB R S R AR A4
RN B A BIGST RA B OCHERE R 2 554> 0 Xf ik #65¢
FERLR AT TR E B Bas, ARG RA
FEATBE S XF IR Z A RN X IR AR R 1
N BRI SR ILEOE N A A AEE O, T2l
LR AT R RS N NS EL) 16 S WA )
I . Toll FEAZ ARG S B AT, /R T A VT AE
LT T 0 AR DG B R RA R . 4 [
FIL-18. IL-6. TNF-a } IL-10 7€ RA 2 Wi f1iG I7
A EEAERH P RSN IR, AT
4 35 IL-18, IL-6. TNF-a & TL-107KF, & F
T T RN PR B2 2% b3 R PR A

YER] o W8N HEIRTT RA 1Y 55 4 58 FE K 7E Cyto-
Hubba H it — A i e i 0 36, e XA 51 3 40
MM (PTGS2, CXCR4, TIMPI). FRIEWFSE R,
YEH T LA PTGS2 2 F 1) 24~ 5 kS 298045 RA KRR
2P R AERVE TS ® 5 RA B T A M P
CXCR4 & 18 ™5 16 ) 1 RA S8 I3 TIMP-1,
T4 REAM3 (MMP-3) KFEIA B T1E, MMP-3/
TIMP-1 2 5 7] BB 7F RA & 4= & J&é vp 4y i & 22 ff)
o, ARG A A WS B R I T A A0 R
M R HGE A — 2 B ROC IR 45 R
/N, PTGS25 CXCR4 ) AUC Y KTF0.9, IEBEA]
X RA A WAERIZWsLHE, TIMPL ) AUC A 0. 795,
R X RA RAFRizWisiat. sE—2 R ST
XTESAIE T8 F ARG 520 B A NS G
B, RMBEABEH2NEEMSTFABERR. I
K R SRS A e /AN T -5, A
e EE T SR AE AR B, FE RARIRYT T
AWK RE. HhAh, RAERIEER T RA
TR I S OB 28 R R4 A 25 R E RA
5 XA AETE 2 5, Hp CXCR4 FIsg 0 id 12
CD8" T 40 il J2 % 4k CD4™ T 410 il 2 6] A7 7% i 35 1 A
K, R HEABE GEVEH T CXCR4, #ETisEm T
RN IZ CD8'T 4 A 55 1% 1k CD4" T 4u L, DLk 3|
TAIT RA BYZ5 5 .

HTAEYEREIEE R, Afit—ad
SERSHEAT TR, it qPCRIERINAR L, 5235 %)
ML LA, W Z R BR ) R AL B HFLS-RA
LIS PTGS2, CXCR4 mRNA FEEEAK, 1 TIMPI
mRNA Fi5FHH, Western Blot 74K 25 5 5 qPCR
i3, ELISAERMET R ER, 52 XA
5, fERHTFIL-1B. IL-6. TNF-a /K- FFEAE, i
KT IL-10 K TR . SR uEZE R 5 W15 B
SEOHTAH B, RIE SISO 25T &8 T
HER

R LRI, T B RS A
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B & 5803 PTGS2, CXCR4, TIMPI
HARPINLEARE ), HiX Sl S48 RA 19 &9l
il AT BE HOCHE M 0. TR AR =]
g 4] PTGS2, CXCR4 % 11 M2 H: mRNA ik,
K958 TIMP1 4 11 M H mRNA £k, FEARE R A+
IL-18. TL-6. TNF-o 7K~ S ¥ il & PH 5~ 1L-10 7K
S, NI ZFEIRIT RATIVEFT o AT 0 5000 T 34
M D4 T 7 55 A VERE A BOR AR N, 2 R R
VER—FP R A 2, FEA RS, /T
REATAE 1 A Bl & 3 ol AR T8 B9 AT RO o 96 T Ik B Al
g3 KRB R AE RA IS P 2ok A8 v BT 5 S () (5 38
% SCHEARAEFAALS], A5 3R A H R SR .
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Bioinformatics Analysis and Experimental Validation of the Mechanism of Leigongteng (Tripterygium wilfordii
Hook. f. ) in Treating Rheumatoid Arthritis
YANG Yuzheng', YAO Xiaoling', LUO Feng', MA Wukai’
1. Guizhou University of Chinese Medicine, Guiyang, 550025; 2. The Second Affiliated Hospital of Guizhou University of Chinese
Medicine
ABSTRACT Objective To explore the potential mechanisms of Leigongteng ( Tripterygium wilfordii Hook. f. ) in
treating rheumatoid arthritis (RA) using bioinformatics analysis and experimental validation. Methods Bioinfor-
matics approaches, including the Gene Expression Omnibus (GEO), the traditional Chinese medicine Systems Phar-
macology Database and Analysis Platform (TCMSP), Gene Ontology (GO) enrichment analysis, Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway enrichment, protein-protein interaction (PPI) network analysis, molecular
docking, receiver operating characteristic (ROC) analysis, and immune infiltration analysis, were used to predict the
key active components of Leigongteng and its target genes for RA treatment. Experimental validation was conducted
using human rheumatoid arthritis fibroblast-like synoviocytes (HFLS-RA) in vitro, with methotrexate as the positive
control. A scratch assay was performed to assess cell migration after 24 hours of culture. Western blotting was used to
detect protein expression levels, qPCR was used to measure target gene mRNA levels, and ELISA was conducted to
evaluate inflammatory cytokine levels, including interleukin-18 (IL-1B8), interleukin-6 (IL-6), interleukin-10 (IL-10) ,
and tumor necrosis factor-a (TNF-a). Results A total of 117 target genes of Leigongteng were identified and inter-
sected with RA-related genes, yielding 55 key genes. Further screening identified three core genes: PTGS2, CXCR4, and
TIMPI. Based on the correspondence between potential drug targets and key components, triptolide and nobiletin
were identified as the primary active compounds. Molecular docking results showed that both triptolide and nobiletin
had binding energies lower than -5 kcal/mol with their respective target proteins , indicating strong interactions. In
vitro experiments demonstrated that, compared with the blank control group, the triptolide, nobiletin, and positive
control groups exhibited reduced cell migration rates after 24 hours of culture (P<<0.01). The expression levels of
PTGS2 and CXCR4 (both mRNA and protein) were significantly downregulated, while TIMPI expression was upregu-
lated. Levels of IL-1B, IL-6, and TNF-a decreased, whereas IL-10 levels increased (P<<0.01). Compared with the
positive control group, the triptolide and nobiletin groups showed increased cell migration rates, upregulated PTGS2
and CXCR4 expression (mRNA and protein) , downregulated TIMP1 expression (mRNA and protein) , increased IL-13,
IL-6, and TNF-a levels, and decreased IL-10 levels (P<<0.05 or P<<0.01). Conclusion The key active compo-
nents of Leigongteng, triptolide and nobiletin, may alleviate RA by inhibiting PTGS2 and CXCR4 while promoting
TIMP1 expression, thereby suppressing inflammatory responses.
Keywords rheumatoid arthritis; Leigongteng ( Tripterygium wilfordii Hook. f. ); bioinformatics; triptolide; nobiletin
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