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[Abstract] Rheumatoid arthritis (RA) is a common autoimmune disease. Excessive hyperplasia of
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synovial tissues and osteoclastic bone absorption are two main causes of bone and joint destruction in RA.
Synovial fibroblasts in RA (RA-FLS) are important cells in the synovial tissues of RA. The changes in their
growth characteristics and inhibition of apoptosis lead to the proliferation of synovial tissues, stimulate
inflammatory reactions, damage joint structure, and result in joint dysfunction. Therefore, regulating abnormal
proliferation and promoting apoptosis of RA-FLS can interfere with the pathogenesis of RA. At present, there are
many studies on the effect of Chinese medicine and its monomer components on the excessive proliferation and
apoptosis of RA-FLS. The present study reviewed the effect of RA-FLS in RA and the intervention of Chinese
medicinal monomers and compounds by regulating RA-FLS. The results showed that monomer components
mainly included terpenoids, flavonoids, alkaloids, and anthraquinones. Despite different types, they can
effectively intervene in RA through different approaches. For instance, they can prevent bone and cartilage injury
by inhibiting the secretion of inflammatory cytokines and inhibiting the generation of chondrocytes and
osteoclasts. They can achieve apoptosis by up-regulating the pro-apoptotic genes B-cell lymphoma 2 (Bcl-2) ,
Bcl-2-associated X protein (Bax), and cysteinyl aspartate-specific protease (Caspase) in the Fas/FasL, nuclear
factor-«B (NF-«B), Janus kinase (JAK)/signal transducer and activator of transcription protein (STAT), and
p38 mitogen-activated protein kinase (p38 MAPK) signaling pathways, and down-regulating the anti-apoptotic
genes Bcel-xI and Bcl-2. They can also inhibit the proliferation of RA-FLS by inhibiting the protein expression of
microtubule-associated protein 1 light chain 3 II (LC3 Il )/LC3 | and Beclin-1. Although their molecular
mechanisms of action and targets are different, they all exert corresponding roles. The above research results
provide a scientific basis for elucidating the multi-component and multi-target characteristics of Chinese

medicine in the treatment of RA.
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Table 1 Effect of traditional Chinese medicine monomer on RA-FLS related proteins and its mechanism
B P KAL) 25 AEH YE AL SCHk
5% HAMEW R Tripterygium wilfordii Hook. f. B R 04 1 1 PG E W8 T LC3 T/LC3 T 3Rk, m [32]
812 H Bax ,Caspase-3 i ik
i 991 1 3 Celastrus aculeatus Merr. PERFNE E AR SR I R U Bel-2 19 # 35 $2 7 Bax AR F ki, [33)
AR A AE it i pro-Caspase-3 25 1 35 U] 7 L34 fill cleave
Caspase-3 F&ik it
JEE ot Schisandra chinensis (Turcz.) Baill. WRVEM ) TL-6 TL-8 1 43 3 B TN F-a (1 7K 5F- [34]
4R Bolbostemma paniculatum (Maxim.) $UiR 5 U EH f i IL-18.1L-6 . IL-8 \ TNF-a, I 8§ MMP- [35]
-1 Franquet 9Kk
T R Gentiana chinensis broe PR A E AR il 1L-18. IL-6, % /> NLRP3, ASC. [36]
Caspase-1 ik
BESFRIEAF Swertia bimaculata PO PN & R GES 0 ) TNF- o, IL-6, MMPs [ {if MMPIL, [37]
MMP-3 7K F- 4 & TIMP1 K -, [ (K iNOS
COX-2.PGE, #I#ik , Ak p38 MAPK ik
Coptis chinensis Franch. YR YU KPR ER e UE AtgS Beclin-1 MILC3 1T A9 3R 34 [38]

B Sabia japonica Maxim.

fis B B i Leonurus japonicus Houtt.
53 i Aconitum carmichaeli Debeaux.
FiE 2 Sophora flavescens Alt.

BOE KRR

Silybum marianum (L.) Gaertn.

BN ST (S

PR BUR BUA AL SF A

PR BV Al BB T2
T PR PO AR

PR HUE MR A

4 TL-18 98 2> NOS . COX-2 7™ 4= i [39]
3 iINOS, COX-2 1 & ik , ¥ il IL-1a I8 2
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WH A Scutellaria baicalensis Georgi. iR PripIE HHf IL-6 26 15 Fl S % [45]
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ik % p38 MAPK .ERK #1 INK3 % [1 % ik /K P
WR KRER Rheum officinale Baill. Bge PR AR ER M TNF-o, F#IK Bel-2 . Caspase-8 i £k [47]
>+
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Caspase-9 &5 [ [ 35
HAE S & Plumbago zeylanica L. eI A ] 48 AE 1R 2 1% Bax , Caspase-3 £ ik , F# 1K Bel-2 . 1L-6 [50]
K
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£ EEE Artemisia annua L. o U i 5 4061 PDK 1 75 5 Akt Al RSK2 8% 2 ik [52)
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e 0 25 9 45 7 kAR A A0 FL 2 iR Oy R Ik il

MY B A 2 o 22 80 s R R (H R 25 X RA /Y

9T Y B Al K A TP R B F S B AT

66T FLH ] 24 B R 7 500 2 AT 25 4 0 4 ) KT TR

0 75 T W 5E . RA-FLS & ¥ B4l 20U ff £ 2201

AL 2 — , H AR A R Y o e B R U A
- 231 -



9528 B 14 1
202247 H

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 28,No. 14
Jul. ,2022

WO JAE e SRR o AT XF R 25 X RA-FLS
3% J5 T 4 IF 5T A A AR AL 8 o AN
B o NG, A SR RO 25 BT RO R A 2 ik
s R Al ST 7 RO 24 IR Y 98 = R T R R
25736 RA B 25 20 o i wil A7 AL D7 T EY

¢

[1]

[4]

[10]

[11]

[13]

(&% k]

SMOLEN J S, ALETAHA D, BARTON A, et al.
Rheumatoid arthritis[ J]. Nat Rev Dis Primers,2018,4:
1-23.

CHUNG 1 M, KETHARNATHAN S,
THIRUVENGADAM M, et al. Rheumatoid arthritis:
The stride from research to clinical practice [J]. Int J
Mol Sci,2016,17(6) : 1-10.

NEMTSOVAM V,ZALETAEV D V,BURE I Vet al.
Epigenetic changes in the pathogenesis of rheumatoid
arthritis[ J]. Front Genet,2019,10:570-583.
ALETAHA D, SMOLEN ] S.
management of rheumatoid arthritis: A review [1].
JAMA,2018,320(13):1360-1372.

Jel B a AL, BN . i RS M B TR R AT R B
PCBUIR AT BT[], vh B2 2448 B 2R 3K, 2018,26(2) 1 5-8.
BARTOK B, FIRESTEIN G S. Fibroblast-like
synoviocytes: Key effector cells in rheumatoid arthritis
[J]. Immunol Rev,2010,233(1):233-255.

FLRCR . TR T A A A 26 XA OGBS P Y
roE b (7], T A BE4%,2017,38(17):2728-2731.
JUNGEL A, DISTLER J H, KUROWSKA-
STOLARSKA M, et al. Expression of interleukin-21

Diagnosis and

receptor, but not interleukin-21, in synovial fibroblasts
and synovial macrophages of patients with rheumatoid
arthritis[ J|. Arthritis Rheum,2004,50(5):1468-1476.

IKEUCHI H, KUROIWA T, HIRAMATSU N, et al.

Expression of interleukin-22 in rheumatoid arthritis:
Potential role as a proinflammatory cytokine [J].

Arthritis Rheum,2005,52(4):1037-1046.

FILER A. The fibroblast as a therapeutic target in
rheumatoid arthritis[ J]. Curr Opin Pharmacol,2013,13
(3):413-419.

MOR A, ABRAMSON S B, PILLINGER M H. The
fibroblast-like synovial cell in rheumatoid arthritis: A
key player in inflammation and joint destruction [J].

Clin Immunol,2005,115(2):118-128.

HARDY R R, KINCADE P W, DORSHKIND K. The
protean nature of cells in the B lymphocyte lineage[J].

Immunity,2007,26(6):703-714.

KI5 pS3 A T I R AT Ak A M R R0 AR T g AR

- 232 -

[14]

[15]

[17]

[19]

[20]

[21]

[22]

[23]

[24]

[D]. dbat: s Py FTEE LR, 2008.

I . FETF JAK2/STAT3 {5 5 3 % AF 52 jg R Al 1
TR R RGR T RAEAMLE (D). S ZRUh
2R, 2015,

MEINECKE I, CINSKI A, BAIER A, et al
Modification of nuclear PML protein by SUMO-1
regulates Fas-induced apoptosis in rheumatoid arthritis
synovial fibroblasts[J]. Proc Nat Aca Sci U S A,2007,
104(12):5073-5078

JIAO Y, DING H, HUANG S, et al. Bcl-x1 and Mcl-1
up regulation by calreticulin promotes apoptosis
resistance of fibroblast-like synoviocytes via activation
of PI3K/Akt and STAT3 pathways in rheumatoid
arthritis [J]. Clin Exp Rheumatol, 2018, 36 (5) :
841-849.

CHO M L,YOON C H,HWANG S Y, et al. Effect on
function of type Il collagen-stimulated T cells from
rheumatoid arthritis patients: Cross-talk between T
cells and synovial fibroblasts [J]. Arthritis Rheum,
2004,50(3) :776-784.

ISHIDA S, YAMANE S, OCHI T, et al. LIGHT
induces cell proliferation and inflammatory responses
of rheumatoid arthritis synovial fibroblasts via
lymphotoxin beta receptor[J]. J Rheumatol, 2008, 35
(6):960-968

BISCETTI F, FLEX A, PECORINI G, et al. The role
of high-mobility group box protein 1 in collagen
antibody-induced arthritis is dependent on vascular
endothelial growth factor [J].
2016,184(1):62-72.

PARK S Y, LEE S W, KIM H Y, et al. HMGBI

Clin Exp Immunol,

induces angiogenesis in rheumatoid arthritis via HIF-
la activation[J]. Eur J Immunol, 2015,45(4) : 1216-
1227.

BUFSE . HMGBI1 5 LPS W R 300 28 X 14 56 35 48 1
I G 2T 4 240 7= A= 5 4 Je8 B 1 g RO 20 T HLRI (D .
R E RS, 2010

ZAETE, AT, M, A T R AT A Al M AR
REFFTIFERLT]. A SRAE 2004, 4:205-209.
GAO W, SWEENEY C, WALSH C, et al. Notch
signaling pathways mediate synovial angiogenesis in
response to vascular endothelial growth factor and
angiopoietin 2 [J]. Ann Rheum Dis, 2013, 72 (6) :
1080-1088.

CHA H S,BAE E K,KOH J H, et al. Tumor necrosis
factor-alpha induces vascular endothelial growth factor-
C expression in rheumatoid synoviocytes [J]. J

Rheumatol,2007,34(1):16-19.



528 B 14 ] HEXBAFZRS Vol. 28, No. 14
202247 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2022
[25] CHROEDER M, VIEZENS L, FUHRHOP 1, et al. like synoviocytes and NF- kB pathway in adjuvant-

[26]

[29]

[33]

[34]

[35]

[36]

Angiogenic growth factors in rheumatoid arthritis[J].
Rheumatol Int,2013,33(2):523-527.

KNUDSEN L S,HETLAND M L,JOHANSEN J S, et
al. Changes in plasma IL-6, plasma VEGF and serum
YKL-40 during treatment with etanercept and
methotrexate or etanercept alone in patients with active
rheumatoid arthritis despite methotrexate therapy [J].
Biomark Insights,2009,4:91-95.

PICKENS S R,VOLIN M V,KOLLS J K, et al. IL-17
contributes to angiogenesis in rheumatoid arthritis[ J].
J Immunol, 2010, 184(6) :3233-3241.

WERNICKE D, SCHULZE-WESTHOFF C,
BRAUER R, et al. Stimulation of collagenase 3
expression in synovial fibroblasts of patients with
rheumatoid arthritis by contact with a three-
dimensional collagen matrix or with normal cartilage
when coimplanted in NOD/SCID mice [J]. Arthritis
Rheum,2002,46(1):64-74.

SCHEDEL J, SEEMAYER C A, PAP T, et al
Targeting cathepsin L (CL) by specific ribozymes
decreases CL protein synthesis and cartilage
destruction in rheumatoid arthritis [J]. Gene Ther,
2004,11(13):1040-1047.

GRAVALLESE E M, MANNING C, TSAY A, et al.
Synovial tissue in rheumatoid arthritis is a source of
osteoclast differentiation factor [J]. Arthritis Rheum,
2000,43(2):250-258.

PAP T, CLAUS A, OHTSU S, et al. Osteoclast-
independent bone resorption by fibroblast-like cells
[J]. Arthritis Res Ther,2003,5(3):163-173.

E R BT AR, 55 R 20 H R R 2 X T
OGN 58 FUET A 20 B R A R A R Y B v S AR (D).
[ 4 BE 2%, 2021,21(10) : 976-980.

e Pt S 399 T 2R A ) 288 KGR G Y 48 IR 4T 4k
Jif 3 5E N ML BE G2 (D] )7 Mg I R R R,
2016.

WU J, LI Q,JIN L, et al. Kirenol inhibits the function
and inflammation of fibroblast-like synoviocytes in
rheumatoid arthritis in vitro and in vivo [J]. Front
Immunol,2019,10:1-11.

LIU Z, ZHOU L, MA X, et al. Inhibitory effects of
tubeimoside 1 on synoviocytes and collagen-induced
arthritis in rats [J]. J Cell Physiol, 2018, 233 (11) :
8740-8753.

WANG M, LI H, WANG Y, et al. Anti-theumatic
properties of gentiopicroside are associated with

suppression of ROS-NF-«B-NLRP3 axis in fibroblast-

[38]

[41]

[43]

[44]

[45]

[46]

[47]

induced arthritis[ J]. Front Pharmacol, 2020, 11:1-15.
ARAVANAN S, ISLAM V I, THIRUGNANASAMB-
ANTHAM K, et al. Swertiamarin ameliorates
inflammation and osteoclastogenesis intermediates in
IL-18 induced ratfibroblast-like synoviocytes [J].
Inflamm Res,2014,63(6) :451-462.

DINESH P, RASOOL M. Berberine mitigates IL-21/
IL-21R mediated autophagicinflux in fibroblast-like
synoviocytes and regulates Th17/Treg imbalance in
rheumatoid arthritis [J]. Apoptosis, 2019, 24 (7-8) :
644-661.

YAO R B,ZHAO Z M,ZHAO L J, et al. Sinomenine
inhibits  the

inflammatory of human

fibroblast-like synoviocytes via the TLR4/MyD88/NF-

responses

kB signaling pathway in rheumatoid arthritis [J].
Pharmazie,2017,72(6) :355-360.

DU Y Y, CHEN Z X, LIU M Y, et al. Leonurine
regulates Treg/Th17 balance to attenuate rheumatoid
arthritis through inhibition of TAZ expression [J].
Front Immunol,2020,11:1-9.
AR, X, ST, A Sk v 2 R A D6 5 46
JCET 4 0 PO ASE T 0 B B O T % A A B2 R [T ]
] i 2 2k L, 2019,35(24) :3066-3070.

YANG Y, DONG Q, LI R. Matrine induces the
apoptosis of fibroblast-like synoviocytes derived from
rats with collagen-induced arthritis by suppressing the
activation of the JAK/STAT signaling pathway[J]. Int
J Mol Med,2017,39(2):307-316.

TONG W W, ZHANG C, HONG T, et al. Silibinin
alleviates inflammation and induces apoptosis in
human rheumatoid arthritis fibroblast-like

synoviocytes and has a therapeutic effect on arthritis in
rats[J]. Sci Rep,2018,8(1):1-12.

WANG L, DUAN H, WAN Q. Baicalin alleviates
collagen-induced TLR2/
MyD88/NF- kB p65 signaling in rats and HFLS-RAs
[J]. Mol Med Rep,2020,22(4):2833-2841.

G WD RTE DRI KR R
AT A T L AN B K 1 B A 3R 6 2 B A 4 A
WEoE[T]). WAk EE ,2018,40(5) : 746-749.

PAN D, LI N, LIU Y, et al. Kaempferol inhibits the

arthritis  andsuppresses

migration and invasion of rheumatoid arthritis
fibroblast-like synoviocytes by blocking activation of
the MAPK pathway[J]. Int Immunopharmacol, 2018,
55:174-182.

ZARE . K R RA A 4k Bf W A5 41 PI3K/Akt
F T OE MR AE AT (D] B IR E R R,

+ 233 -



H5 08 B 14 1 hESREHFFFERE Vol. 28,No. 14
20224E 7 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2022
2017. [57]  BRAK,BRE IR, BRHEAR , 25 . H AR B %) 28 AR 5 1Y

[48] SUN W X,LIU Y,ZHOU W, et al. Shikonin inhibits 2 T % AL T Ak 40 MO 4% A AN IR T [T, rp R
TNF- o production through suppressing PKC-NF- kB- #%,2021,36(8):1734-1738.
dependent decrease of IL-10 in rheumatoid arthritis- [58] Scgdtge, xfd, 82 4 5 XU S0 1 8 35 IncRNA
like cell model[J]. J Nat Med,2017,71(2) :349-356. MAPKAPKS5-AST % 2 XU OC 75 4 i I i 2T 4k 40 i

[49] JIE L, DU H, HUANG Q, et al. Tanshinone I, W5 RAEMEm[T]. pE 22k, 2021, 46
induces apoptosis in fibroblast-like synoviocytes in (24):6542-6548.
rheumatoid arthritis via blockade of the cell cycle in [59] CHADHA S, BEHL T, BUNGAU 8, et al. Focus on
the G,/M phase and a mitochondrial pathway[J]. Biol the multimodal role of autophagy in rheumatoid
Pharm Bull,2014,37(8):1366-1372. arthritis[ J |. Inflammation,2021,44(1):1-12.

[50] X%, AR, @ . FAEFFR I AR C T RN [60] KARAMI J, MASOUMI M, KHORRAMDELAZAD
25 A FE Y R A M Ty sg e [T )L b 2 A A, H, et al. Role of autophagy in thepathogenesis of
2018,34(8):1126-1133. rheumatoid arthritis: Latest evidence and therapeutic

[51] WANG G, XIE X, YUAN L, et al. Resveratrol approaches[ J]. Life Sci, 2020,254:1-22.
ameliorates rtheumatoid arthritis via activation of [61] HRZE, ¥ Jeur, T o, 55 . SR ICTT 2 1 I g &1 4 41
SIRT1-Nrf2 signaling pathway[ J]. Biofactors,2020,46 JitL 38 58 I B R R B AKCELT]. ROB W 5 X &,
(3):441-453. 2021,10(1):1-5.

[52] MAJD,JING J, WANG J W, et al. A novel function [62] #MBGEW], 5Kk/INEs, EgIE A5 . b [ REE 24 7™l 3R &
of artesunate on inhibiting migration and invasion of REGEmg (1], v [ 52 86 J7 ) 2 A, 2020,26(12)
fibroblast-like synoviocytes from rheumatoid arthritis 195-202.
patients[ J]. Arthritis Res Ther,2019,21(1):153. [63] FEREE, LA AT %4 W LW H &R

(53] 2455 M Srom, XUHGR , 45 . RN F MR K1 R R G /I B BR A 249 R T 28 XUR O T 48 9T AL 4%
T 5% A T 24 440 i 0% A A 0 R AR IS0 ). I g g (7], v R R £ 25,2016, 25(23) : 102-103
PE2p 24 75,2018, 23(6) : 564-566. L64] A4 H IR . SEGE R 25 IR JT R MR AL T 27

[54] wBels, & 5tk . phis 27 2R W % 25 10 0 A R 4 O Y WMOME R SZ R ] v E RE R 25238, 2019,25
B8 K BRI B I 2T 4 A 88 e 0 0 T g s e ()L K (11):79-80.

E5,2018,50(4):1-5. [65]  EBIH . 5225777 S MR M 515 ¢ 67 il i PR WL 5%

(551 XUD7, 3ok, B A I, 45 . 307 g T80 B9 B A 0 B (3] v RS 2 44 75,2007, 13(12) : 1-16
JEE A 9 e JFG ok N 288 IR A OG5 4 il T 24 A 94 15 4 i [66] MBAZWEHHL, FiiHF = 5,55 AR -4 7
s ], P E2 5, 2017,28(28):3935-3937. I8 JE 75 5 1 56 T 4 R R A AR A P BIL A B R 9

[56] &AM, Lok, 45RUK, 45 . Wik £ BE 7 40 ) PI3K/Akt 2F 2 20 MO R A1 S S R 2 (], b [ R 2, 2019, 14

T PR S 2 KU DG T 48 T A R T A M T[T,
AR E 25 2475 ,2018,33(5) :2051-2055.

+ 234 -

(4):609-613

[=EHE Bikik]



