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Abstract: Objective To investigate the major active components and potential molecular mechanism of Qiwei Tongbi Oral Liquid in
treatment of rheumatoid arthritis. Methods After protein targets related with rheumatoid arthritis (RA) were collected by mining
literature, DrugBank, TTD and OMIM database, the potentional protein targets based on molecular docking were projected into KEGG
databases to illustrate the molecular mechanism of Qiwei Tongbi Oral Liquid. Then RAW264.7 cells induced by LPS were employed to
test the predict results. Results Data analysis showed that 107 potential components acted on 116 RA related targets and 237
pathways. Herb-compound-target-pathway network analysis showed that triterpenoid, flavonoids, sterols and alkaloids isolated from
Qiwei Tongbi Oral Liquid were the main active ingredients. These compounds could interact with a group of targets and pathways that
might participate in anti-inflammatory, analgesic, immune regulation, proliferation, apoptosis, migration and invasion of synovial
fibroblasts, osteoclast differentiation, migration and bone resorption. Some compounds against anti-inflammatory activity were
verified by in vitro. Conclusion The active components of Qiwei Tongbi Oral Liquid could regulate multiple biological
pathways by acting with multiple target proteins, playing a role in reducing inflammation and swelling of joints, preventing and
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reducing the destruction of joint bones, and promoting the repair of damaged joint bones. The research results not only reveal its molecular
mechanism and pharmacodynamic components, but also provide a theoretical basis for the subsequent experimental research of Qiwei Tongbi

Oral Liquid.

Key words: Qiwei Tongbi Oral Liquid; network analysis; rheumatoid arthritis; network pharmacology; molecular docking; oleanolic

acid; ursolic acid; hederagenin
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Table 1 Network features of compounds in HCTPN
UNPD_ID I P 4% 55 &M AFR S
UNPD129690  0.1363 57 serrulatin A VER )i
UNPD197564  0.0453 36 3B-hydroxy-12-keto-9(11)-ursen-28,13p-olide VELiv] S
UNPD138503  0.0517 34 serrulatin C VER )i
UNPD12116 0.029 1 25 FHRER (oleanic acid) B R A
UNPD42993 0.016 2 23 B-75 (/% (p-sitosterol) T
UNPD76367 0.0201 21 RESRIR (ursolic acid) VER )i
UNPD2383 0.0213 20 7 JL4R S FE (clionasterol) LYY
UNPD109268  0.014 4 18 7',8'-dihydro-1,1’-disinomenine H R
UNPD67989 0.016 7 18 prosapogenin CPO LR A
UNPD1448 0.010 4 17 B2 ZRER (corosolic acid) VaRi )i
UNPD143189  0.0059 16 AR A (leontoside A) LR Al
UNPD27558 0.0053 14 serrulatin B VaR )i
UNPD154697  0.016 4 13 HIZLEF F1 (Kaji-ichigoside F1) VaR )i
UNPD68512 0.008 3 13 clemaphenol A LR A
UNPD72313 0.0105 13 noroliveroline H Rk
UNPD139576  0.006 6 11 H 224608 (michelalbine) H Rk
UNPD34556 0.002 4 11 ILi# R (maslinic acid) Vai )i
UNPD115156  0.004 1 10 HHEZ iguiritigenin) X 1L
UNPD127261  0.0032 10 B E (butin) X I Ji
UNPD139946  0.006 6 10 U FERL (disinomenin) H Rk
UNPD54404 0.006 8 10 (1R,9R,10S)-3-hydroxy-4,12-dimethoxy-17-methyl-17-azatetracyclo H X
[7.5.3.01,10.02,7] heptadeca-2 (7),3,5,11-tetraen-13-one
UNPD57884 0.004 1 10 VY& R /NEER, (tetrahydroepiberberine) X
UNPD175397 0.0054 9 aloeemodin-11-mono-a-L-rhamnosid X 1L fg
UNPD191345  0.0023 9 WAEM BT (hederagenin) LR A
UNPD93697 0.001 7 9 serrulatin E Vai )i
#F 2 HCTPN FER4or#0 = LS 43HIE
Table 2 Network features of targets in HCTPN
Uniprot_ID 5 R 2% i A Uniprot_ID ML ) 2% i A

P28482 0.1136 109 ERK2 043318 0.013 4 29 TAK1

P31751 0.0950 98 AKT2 060603 0.0146 29 TLR2

P42336 0.0722 94 PIK3CA P08254 0.028 2 29 MMP3

P01375 0.089 8 72 TNF-a Q00534 0.0129 29 CDK®6

P42345 0.045 2 55 MTOR P19438 0.007 7 28 TNFR1

P00533 0.0330 51 EGFR P15153 0.007 3 27 RAC2

P04637 0.0347 51 TP53 P05556 0.0227 26 ITGB1

P14780 0.038 1 36 MMP9 P36897 0.0116 26 TGFBR1

QouUQM7 0.037 4 34 CaMKII P03956 0.028 7 24 MMP1

000206 0.0180 32 TLR4 P29474 0.0140 24 eNOS

P52564 0.014 2 31 MKK6 P35228 0.0180 24 iNOS

P45452 0.0270 30 MMP13
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#* 3 HCTPN FER53 I8 B M4 4F4E
Table 3 Network features of pathways in HCTPN

KEGG_ID ¥t & B

hsa01100 0.0489 28 metabolic pathways

hsa04151 0.0086 19 PI3K-Akt signaling pathway
hsa04010 0.0048 16 MAPK signaling pathway
hsa04066 0.0057 13  HIF-1 signaling pathway
hsa04380 0.0033 12  osteoclast differentiation
hsa04064 0.0027 11  NF-kappa B signaling pathway
hsa04210 0.0052 11 apoptosis

hsa04218 0.0031 11  cellular senescence

hsa04668 0.0052 11  TNF signaling pathway

JRR AL A A R X o ok LA B R B 53 )
N 27, 25, 24. 18, RWIX 4 WRZMLEIRST I 1)
PR T EEEH. MUAYNSRHERE
7E 107 MEVEAL S, T RINER BT 9 A 25
MEEY (£ D, #RpRXEHEYATRERZIEIT RA
W EZEVER Y . IFE RN RHIERE, 1E 116 1
RS S, RN R T 24 A 23 MEEH
(£ 2), FEniX L e LMol D IRE ST RA
AR X 2 b A B R o AR e AL A
FRIAN [ 2 3 18] A LA PSR AT 4 7€ B A4 77 1)
e, RFRPR IR R I A B 2R . DI 2%
FHIERE, 1E 237 sKIEEE T, 7RI KT 11 1)
H 26 %, Hr PIBK-Akt signaling pathway. MAPK
signaling pathway 71 HIF-1 signaling pathway 9 %4
Vg (3 3) H5RKIBMEITT R R BV,
2.3 RIMREITEMLER

T 550 258 K 9 (1) 25 ML AW AT B

HF mTOR.TLR4.eNOS.MKK6.TAK1.TGFBR1.
TLR2 1 TNF-o %5 11 ME AL, WE 2. IXLEEE N2
5 RA Hft R B A %z 155 . A WebGestalt
(http://www.webgestalt.org) X 11 AN#E 53T 3
AP FE AT & 4, I F AP (affinity propagation)
RRFIEECURE, SR WE 3. F5EBNE
RS IR BN IE T BEAE AR 5 RIEAH KK Toll-like
receptor signaling pathway #1 PI3K-Akt signaling
pathway, Al E E4E R RXEHE LS T
NO R FI NIK/NF-kB 15 5 4% . ik, £ HiLff) LPS
5T B R 2 0 8 R ABE 28 T DAk — 22 i X 2 F00) 285
RHUHERRSE, SERNEK 4. HRIMTRIEHES R ER

FEERIR . RE SRR AN R B o JOEAN BRI
Y5 AN R R FE FR 41
3 Wit

FNIBIESRTT R —Fpig v, BEATIE, R2RME
(K18 S BRI, AR IR R AN KT IMR A N

TAK1 -UNPD191345— TLR2 EGFR

TGFBR1 TNF- a\ /

\ UNPD76367— eNOS

MMP13 —UNPD12116 — CDK6/ \

MTOR MKK6 TLR4

2 SFHURER (UNPD12116). BERER (UNPD76367) &
EHEH T (UNPD191345) S#SmEA XA
Fig. 2 Interaction between oleanic acid (UNPD12116),

ursolic acid (UNPD76367) and hederagenin (UNPD191345)
and targets

3 MLEWTFHRIR . RN F R B H Tt T
PRANEE . B P2 B R 3 ME A
mm FDR<0.05
A
nitric oxide metabolic process
positive regulation of NIK/NF-kB signaling
glial cell differentiation
activation of protein kinase activity
0o 10 2
B Toll-like receptor signaling pathway

30 40 50 60 70 80 9 100 110

EESSER

PI3K-Akt signaling pathway =

0 5

10 15 20 25 30 35
BERET

B3 E£¥diE (A) 1 KEGG & (B) E£4R
Fig. 3 Biological_process (A) and KEGG pathway (B) enrichment analysis of targets



4494 - ¢ %% Chinese Traditional and Herbal Drugs % 51 % % 17 3 202049 A
FT4 FHREE. RRBANEFHREFTHEIMIES
Table 4 Anti-inflammatory activity of oleanic acid, ursolic acid and hederagenin in vitro
N ) #1%
UNPD_ID tEY) e JE R/ (umol-L 1)

IL-6 NO PGE2
UNPD12116 FHURIR 0.029 1 25 100 55.62 2.68 65.37
UNPD76367 RERIR 0.020 1 21 100 101.16 65.36 56.01
UNPD191345 RS E T 0.002 3 9 100 100.20 48.58 42.26

FmR R IR, H Ay b 3222 DA o7 i
Ji, PEHISCT RKRE, B b AR SRR, it
CRIR G A B R N ELA, i DI 2 Ry
2 B8 R AR R A VR YT R R AL 1T R 2
B 2RIk, 3K R S 25 1 R T 4
A FIATLA R 1 B 3G 7 R A

AR M 5B 0718, RGusri 7Bk
Y CRAN RA FELEIRIT LS @i s #r i &
IR 28 FE I, X P A v PR =il AL B S R
IR, RERIR. RIP R, WHEBEBH oML E
BAFAE T AR A R A, BT R Hi
1124251 SR G S) (IR M R AT A At A ) R )
AR 3 st 40 M o A PASE 25 3R D o X I e v 1 3
FRAEYH B RAREER, 50l BA MR 2
P28, Yk D SR SIS T A B AR TR0 4 2 1
. SRIETF RR AL G VI AR /N BE
B noroliveroline. HZ4¢H A1 7.8'-dihydro-1,1'-
disinomenine 3 EURTTA < GRE R T A1 Fa g 0 | 25
Z 7 M2 EE TR, $ A 5 D4R i
PR B~ K5 I 2 Sl SR T ORH JEE 1T 5, AT AU
AME RS MBI RATANE R, AR R LT 5
92595 B O 1 A e I AT 21) B A FHISSY, P b, HEDINIX
LAV A LR T IRVEE 7 2R IR I DC T R 1
IR YE LA T

A A ) 23 MR A P ERK2BA
MKK®6[35], TAK1BS, TNFR1B, iNOSI38], eNOSI3I,
Rac2i8l, mTORMI, TNF-al*ll, EGFR[I2, TP53M43,
CaMKIIM¥, TLR2M), TLR4AMSIAI TGFBR1M46-47145: 1
25 RA MIPLR IR GEETT,  ERK2B4,
Akt2148-49 | pI3KI, mTORM!, EGFRI4A, MMP9B,
CDKG6BY, TGFBRIVEAIARAR ri b5 1 [ 2T 4E 4 L F)
WEE. R ITRAR A TR R4 i )
FEH 2 FEUR MR RIEFF AT, RAFBUNLEIE
B AR ST R R, DR T R I R A
AT LA ST, 3BT R RE,  [FII 71k

AR RAT R o 55— 5T ERK2B4, TNF-al*,
MMP9PB2 MMP152, MMP3[521, MMP13052, Rac2[%81,
TGFBR1VEATZEEN A B 4 o fk s IEFe .
WS, FEYEE S OB LS e R AR kAR A
JRAEE TR IEAE BB . P RIS M2 o A
TR, 5 RA BV 9 FAEpmEH, metabolic
pathways. HIF-1 signaling pathway cellular senescence.
NF-kappa B signaling pathway. TNF signaling pathway
F1 MAPK signaling pathway %518 2% F 225 48 i Fl fe i
YT AH OB, PIBK-Akt signaling pathway. MAPK
signaling pathway £ apoptosis 258 455 T HEZH A 1385
FE A T 25 AH 958600, i osteoclast differentiation 174
J B T B WSO AR B AR A RS0, 3X 9 25
RS T 116 MEEEE I 66 1S, K2k 57%.
PRI, AREIN-ER I IR PT RE ARl 5 RA AHIAE
Ve s R A FRAE FORAERRB IR N IR AR RS, P2
RARAE SN 57 (AR ST HIBRIA, NI S 2
TS

DN IRHAIE Y £ RUI AR vEERf E, BEATLIE X 1 S5 OR
T2« RE SRR A A i S T HEAT AR AT R TG VR SRIE
SRR 3 MEEIN RAEH T IL-6. NO. PGE2
HRE IS A AN FIRE B B30 . BRAEWTFER I, 5533
RWR . AE RN H BB 2 1 0 AT LARH T NF-«B 155
WE, W 1IL-6. IFN-y. TNF-a. NO 1 PGE2 %
RREPR T ORI 62-641, 3% 15 o) 296 24 3 2 T &5 R
PROMTTRIG IR G IR IEAR — B, R R 25 245 B 2 Tt
o R BB .

gibpnd, 5 H AR A BRI SEHT
2y, BEETUER M A HIF AL, - e R
TRANA BRI 579 A SSE, I 9 A28 e S AN T
TE IR, RIS IE n] DAY s, AT BIFR AR
IR H B, XA R e -bE R UIRBG YT RA K
MR
SE

[1] R AE KBRS = RXE R R L0 M



¢ %% Chinese Traditional and Herbal Drugs % 51 % % 17 3 202049 A

- 4495 -

(2]

(3]

(4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[3]. BACSZ £ 2%, 2004, 16(3): 184-188.
Ain Q, Zeeshan M, Khan S,
hydroxyapatite as potential polymeric nanocarrier for the

et al. Biomimetic
treatment of rheumatoid arthritis [J]. J Biomed Mater Res
A, 2019, 107(12): 2595-2600.

Abbasi M, Mousavi M J, Jamalzehi S, et al. Strategies
toward rheumatoid arthritis therapy; the old and the new
[J]. J Cell Physiol, 2019, 234(7): 10018-10031.

B F, WM, MIEEE, & 2R T R IR
R IGR A AT AR e [ 2% stk &, 2011,
29(6): 416-420.

WO, BRHA, KR, & iR o RRRTT R
RIRPESCTT 2 30 B [0 B BEZG K24k, 2012,
28(6): 586-588.

PROHE, BREZE, HIEE. HhRZ Wi O R IT 28
R AE 5T A R ST [3]. A B 4 Bk A
2004,12(6): 30-33.

BER, X B, R, & BIEENERsr . 2
PR Rl R S BIF FEdE fg 9], o 2 5, 2020,
31(9): 1148-1152.

Wtiee, B B TR RS AR RO
BWtTUtRE [J]. Wi ARl AR, 2018, 5(1): 46-51.
KL, WNETE, Tk . MM R X 2 EAE R
WEARMESL [3]. TLVH h BE 25 K244k, 2014, 26(4):
89-92.

REAEN. BRI SR RER ).
Padbzg a2 &, 2012, 27(4): 383-385.

FRE, B Lk, U, . ARIBRIILSERUN . 2
Bl RS AT TE [3]. 2ok R, 2012, 40(18):
9663-9665.

HBW, KHCE, B F, & BRAERS . 24
YER EHLEIRF bR [J]. #0kzy2E, 2018, 30(6): 1-10.
&, M R TR ERAES AT R [J]. ik
2%, 2016, 28(4): 107-109.

FIEMS, skHHE, T 3, & HEEREITRITRE .

T 9 LA BT B LR 1R e 1 3 A 4 T AR F LA 5
[3]. *EHZ54%5E, 2015, 40(6): 999-1004.

VEIGes, WIEMS, SRR, 5. BT ML EM G T
X2 50 AR B < AR AR VR TR 2 IR R
(COVID-19) (MfE LA T [J]. &4, 2020, 51(9):
2326-2333.

Ke Z P, Zhang X Z, Cao Z Y, et al. Drug discovery of
neurodegenerative disease through network pharmacology
approach in herbs [J]. Biomed Pharmacother, 2016,
78(2016): 272-279.

Jiang X, Kumar K, Hu X, et al. DOVIS 2.0: An efficient
and easy to use parallel virtual screening tool based on
AutoDock 4.0 [J]. Chem Cent J, 2008, 2: 18.

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

[31]

[32]

SREE, R, AR, S5 R 4R 24 A VAT
FOREE TSR BTRUBOR R 10 2> T AL [0 4
th 222441, 2013, 29(7): 1415-1420.

RGNS, R, B, & IR TS E
FEREVRIT B BUBAARE R 2 TAE AL (3] R 2
&, 2019, 44(18): 4048-4052.

RIEME, B R, RN b SR IE RN P AR R
WAL R 28 R e [3]. H A%, 2009,
31(5): 262-267.

iovE, B, BN, S PUERKERTERTT R
FIRF TR [3]. W2, 2013, 44(15): 2189-2194.

HI S 5 T 2R 9T R RIBAESCTT R NIRRT 5L [D]
B A A K, 2007

Yap W H, Lim Y M. Mechanistic perspectives of maslinic
acid in targeting inflammation [J]. Biochem Res Int, 2015,
2015(10): 1-9

Stohs S J, Miller H, Kaats G R. A review of the efficacy
and safety of banaba (Lagerstroemia speciosa L.) and
corosolic acid [J]. Phytother Res, 2012, 26(3): 317-324.
FER, & T FERRAIER AR 9. P
[ = Bt 2522 2 &, 2008, 28(23): 2031-2033.

B, mMEe, £ OF, & EEEEH T
J& [J]. P ESZE 74, 2017, 23(22): 226-234.
Kim E Y, Sudini K, Singh A K, et al. Ursolic acid
facilitates apoptosis in rheumatoid arthritis synovial
fibroblasts by inducing SP1-mediated Noxa expression
and proteasomal degradation of Mcl-1 [J]. FASEB J,
2018, 32(11): 6174-6185.

Kim Y W, Zhao R J, Park S J, et al. Anti-inflammatory
effects of liquiritigenin as a consequence of the inhibition
of NF-kappaB-dependent iNOS and proinflammatory
cytokines production [J]. Br J Pharmacol, 2008, 154(1):
165-173.

Zhang R, Lee | K, Piao M J, et al. Butin (7,3',4"-
trinydroxydihydroflavone) reduces oxidative —stress-
induced cell death via inhibition of the mitochondria-
dependent apoptotic pathway [J]. Int J Mol Sci, 2011,
12(6): 3871-3887.

Zhang R, Chae S, Lee J H, et al. The cytoprotective effect
of butin against oxidative stress is mediated by the
up-regulation of manganese superoxide dismutase
expression through a PI3K/Akt/Nrf2-dependent pathway
[J]. J Cell Biochem, 2012, 113(6): 1987-1997.
SRR, B, REEN, S MRS AR
IR FUERE [J]. W2 [ B [ 24, 2003, 14(11): 700-702.
ARG, R 58, T W T XU AR BRI TR B K
AHEMERTRER D] CTPERE, 2016, 43(8):
1765-1769.



- 4496 -

¢ %% Chinese Traditional and Herbal Drugs % 51 % % 17 3 202049 A

(33]

[34]

(35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Cerqueira F, Watanadilok R, Sonchaeng P, et al.
Clionasterol: A potent inhibitor of complement component
C1 [J]. Planta Med, 2003, 69(2): 174-176.

TR, TREH. MAPK {5 5 T8 K 5K %
It e [3]. WdkEEZy, 2016, 38(17): 2677-2681.
Hammaker D, Boyle D L, Topolewski K, et al.
Differential regulation of anti-inflammatory genes by p38
MAP kinase and MAP kinase kinase 6 [J]. J Inflamm
(Lond), 2014, 11: 14.

Luo X, Chen Y, Lv G, et al. Adenovirus-mediated small
interfering RNA targeting TAK1 ameliorates joint
inflammation with collagen-induced arthritis in mice [J].
Inflammation, 2017, 40(3): 894-903.

Arntz O J, Geurts J, Veenbergen S, et al. A crucial role for
tumor necrosis factor receptor 1 in synovial lining cells
and the reticuloendothelial system in mediating experimental
arthritis [J]. Arthritis Res Ther, 2010, 12(2): R61.

Dey P, Panga V, Raghunathan S. A cytokine signalling
network for the regulation of inducible nitric oxide
synthase expression in rheumatoid arthritis [J]. PLoS One,
2016, 11(9): e0161306.

V, Maksimovic N, Jekic B, et al
Polymorphisms of the eNOS gene are associated with

Bunjevacki

disease activity in rheumatoid arthritis [J]. Rheumatol Int,
2016, 36(4): 597-602.

Soltani A, Bahreyni A, Boroumand N, et al. Therapeutic
potency of mTOR signaling pharmacological inhibitors in
the treatment of proinflammatory diseases, current status,
and perspectives [J]. J Cell Physiol, 2018, 233(6):
4783-4790.

AOE Y, B HE. TNF-a 2531 NF-«B 5518
A 2 XA T R M TR B AR T 3], R R
ik, 2012, 18(15): 2397-2400.

Yuan F L, Li X, Lu W G, et al. Epidermal growth factor
receptor (EGFR) as a therapeutic target in rheumatoid
arthritis [J]. Clin Rheumatol, 2013, 32(3): 289-292.

Maas K, Westfall M, Pietenpol J, et al. Reduced p53 in
peripheral blood mononuclear cells from patients with
rheumatoid arthritis is associated with loss of radiation-
induced apoptosis [J]. Arthritis Rheum, 2005, 52(4):
1047-1057.

Lacey D C, Tagashira S, Blades M, et al. Expression and
function of CA(2+)/calmodulin dependent protein kinase
I (CaMKII) in human rheumatoid arthritis [J].
Rheumatology (Oxford), 2006, 45: 128-129.
Abdollahi-Roodsaz S, Joosten L A, Koenders M |, et al.
Stimulation of TLR2 and TLR4 differentially skews the
balance of T cells in a mouse model of arthritis [J]. J Clin

[46]

[47]

(48]

[49]

(50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Invest, 2008, 118(1): 205-216.
T, ERAKET B (TGFBL) ¥HITRRIERYT 4
MRS [J]. BESLRIA, 1996, 2(2): 56-58.

T ME. miR-124a 4E1A] TGFBRYL Jk PR %o ity 41 i 3%
FAVR 225z m [J]. f@E &5t 8, 2016, 22(5):

516-519.

Xu X, Chen H, Zhang Q, et al. MiR-650 inhibits
proliferation, migration and invasion of rheumatoid
arthritis synovial fibroblasts by targeting AKT2 [J].
Biomed Pharmacother, 2017, 88: 535-541.

B, PIBK/AKYMTOR &K 5 HWRTES KR I %
AR R R R (O] EEMASHE, 2013,
30(5): 69-74.

Li G, Zhang Y, Qian Y, et al. Interleukin-17A promotes
rheumatoid arthritis synoviocytes migration and invasion
hypoxia by increasing MMP2 and MMP9
expression through NF-kappaB/HIF-1lalpha pathway [J].
Mol Immunol, 2013, 53(3): 227-236.

Fujii R, Komatsu R, Sato T, et al. SPACIA1/SAAL1
deletion results in a moderate delay in collagen-induced
activity, mRNA decay of
cyclin-dependent kinase 6 gene [J]. Inter J Mol Sci, 2018,
19(12): 3828.

Stojanovic S, Bojana S, Stoimenov T J, et al. Association

under

arthritis along  with

of tumor necrosis factor-alpha (G-308A) genetic variant
with matrix metalloproteinase-9 activity and joint
destruction in early rheumatoid arthritis [J]. Clin
Rheumatol, 2017, 36(7): 1479-1485.

Van Hauwermeiren F, Vandenbroucke R E, Libert C.
Treatment of TNF mediated diseases by selective
inhibition of soluble TNF or TNFR1 [J]. Cytokine Growth
Factor Rev, 2011, 22(5/6): 311-319.

Fearon U, Hanlon M M, Wade S M, et al. Altered
metabolic pathways regulate synovial inflammation in
rheumatoid arthritis [J]. Clin Exp Immunol, 2019, 197(2):
170-180.

Hirota S A, Beck P L, MacDonald J A. Targeting
hypoxia-inducible factor-1 (HIF-1) signaling in therapeutics:
Implications for the treatment of inflammatory bowel
disease [J]. Recent Pat Inflamm Allergy Drug Discov,
2009, 3(1): 1-16.

Weyand C M, Fulbright, J W Goronzy J J. Immunosenescence,
autoimmunity, and rheumatoid arthritis [J]. Exp Gerontol,
2003, 38(8): 833-841.

SOVLAE, =R, kIR, 5. IL-17 F1NF-«B 8 528
RGRAE R R MR [0]. KEHBEL RS
1R, 2015, 31(1): 192-194.

Lan Y Y, Wang Y Q, Liu Y. CCRS5 silencing reduces



¢ %% Chinese Traditional and Herbal Drugs % 51 % % 17 3 202049 A

- 4497 -

[59]

[60]

[61]

inflammatory response, inhibits viability, and promotes
apoptosis of synovial cells in rat models of rheumatoid
arthritis through the MAPK signaling pathway [J]. J Cell
Physiol, 2019, 234(10): 18748-18762.

TH#eAE, 5 B, PISK-AKT {5 5l & H A8 R Ip b
AT ARG A I B AE T R (3], S T
Ho g2tk &, 2014, 30(12): 1326-1329.

EKB, X g BRI KR OCT R A R T
MEFTT [9]. KB 5 0615 48, 2014, 3(8): 49-52.

Kudo O, Fujikawa Y, Hirayama T, et al. Osteoclast
differentiation factor

induces synovial macrophage-

[62]

(63]

[64]

osteoclast differentiation in rheumatoid arthritis [J]. Mod
Rheumatol, 2001, 11(4): 314-320.

TREAR, TRHESE. FTEURER AT BE R ER I BT R I Hohi A
AR [J]. BriSGL2%, 2011, 8(4): 235-240.

Lee C W, Park S M, Zhao R, et al. Hederagenin, a major
component of Clematis mandshurica Ruprecht root,
attenuates inflammatory responses in RAW 264.7 cells and
in mice [J]. Int Immunopharmacol, 2015, 29(2): 528-537.

Lu S H, Guan J H, Huang Y L, et al. Experimental study
of antiatherosclerosis effects with hederagenin in rats [J].
Evid Based Compl Alter Med, 2015, 2015: 456354.



