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Mechanism of action and clinical research progress of iguratimod in connective tissue diseases
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Integrated Traditional Chinese and Western Medical Rheumatology & Immunology, Gansu Provincial Hospital,
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ABSTRACT As a new type of immunosuppressant, iguratimod can mediate the anti-inflammatory signaling pathway by inhibiting
the proliferation of inflammatory cells and reducing the release of inflammatory cytokines, and play the role of anti-inflammatory. It
can affect the proliferation of immune cells and the expression of immune factors, reduce the production and deposition of immune
complexes in the body, and play the role of immune regulation. It can regulate bone metabolism by mediating signaling pathways
such as Wnt/B-catenin, Toll-like receptor 4/nuclear factor-kB and osteoprotegerin/nuclear factor-kB receptor activating factor ligand,
and play a role in bone protection. It can inhibit pulmonary fibrosis by inhibiting the expression of transforming growth factor 3./
Smad2/3 signaling pathway, tumor necrosis factor-a, interleukin-1, interleukin-6 , matrix metalloproteinase-9 and other inflammatory
cytokines in lung tissue,and inhibiting the expression of collagen and fibronectin. Its efficacy and safety have been confirmed in the
clinical application of rheumatoid arthritis and primary Sjogren syndrome and included in the diagnosis and treatment of the disease.
It has also shown good efficacy in the clinical application of other connective tissue diseases such as systemic lupus erythematosus
and ankylosing spondylitis,and no obvious safety risks have been found.
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JrRE R, SO BAEYE SLE \AS A5 Hith CTD W 93R
VIR ERERSSURCES TSNP LY R S N A N @ E VA
FER T CTD WVEHALH -5 I RIF T A T 253, 1
PPt SRS BEPEAE CTD (91l PRI HI B L

1 ZHNEENATFCTDMIERMEIMR

L1 #RIEA

S B S sk A1 ) 2R 200 A 4 B A /D A E AR
LR TR 1) 7 XA PR AR I B, KR R BT R
YER o BRTERFFERIT BT RAE AT 92 W HI T RA
PSS LA J SLE % CTD iR y7id e b (R 1) . HiAKRH
R s (1) ASTRI v B SR BEAEF RA FE A G 1 $ ) 41 4
F i IS 41 JIES (fibroblast-like synoviocytes, FLS) f1E A~
[Fi]—— Rk B2 1) S S 2 LI FLS iF 88 4 3, B
TR EE (14 T 2 W e 7 SR A FLS A 2 A g LA
T3 (2) W hr s8] B Ryl 2 RA (PSS IRHEPE ' & (Tu-
pus nephritis, LN) Fl AS #5574 gy ) {4 Py £-412 % IR 71 3
Ik SR G R A F YR, S HUR A5 5l i, b
PP P B 400 B 67 A& A A B rry s i), M TS B BT R A
FH 5 (3) 3L hr S48 n] 38 28 47 #% 7 «B (nuclear factor-
kB, NF-kB) {5 518 H4F PSS LUK LN {31
x1 IHNEELRFERREBBRIYEIFR

Hil [EFHLH ik

RA B RBIL A B RA B # A FLS T EIHRA 54 FLS f miR-1d6a 915 , /7 RAKI/
B HE BRSO T 9500 A B 17 TRAFGINKL (55809 i NF-kB L R Rl
ke iR, AT DRI A A
WECPSSEED/I BUL T IL-17RITFN-y #9235 0 NF-B {5 Sl BRI D RAE DRI 7 #97%
HKCE DM EARTE A IR R ; TR 50
T RAIL-6, TNF-ar JFN-y 57
IN D INBEUN SRR IR 10171022, 0 PI3KIAKE (5 5 5% 1945 TLRONF-BINH2 (55

NF-KB TNF-o R MCP-1 515 SR - 8 B¢ I T 3 204 1K K °F , B R A AL 7 K

Nif2 NQOI FISOD-1 i e

miR: f#/NRNA (microRNA , miRNA ) ; IRAK L : 41 HI 41 3 132 1k
FHII A 1 (interleukin-1 receptor-associated kinase 1) ; TRAF6: I 3A5E
R F 32 A HH 56 K F-6 (tumor necrosis factor receptor-associated factor-6) ;
INK1:c-Jun 245K Vi85 1 (c-Jun N-terminal kinase-1) ;IL-17: 140
4% 17 (interleukin-17) ; IFN-y: y T4 % (interferon-y) ; TNF-a : IR IR
BE K F o (tumor necrosis factor-a) ; MCP-1: BAZ 40 i i#a k25 1 (active
monocyte chemotactic protein 1) ; Nrf2: #% K 7 E2 #f 5¢ [H -2 (nuclear
factor-erythroid 2-related factor 2) ; NQO1 : it Jii AU iff 1T i 42 £k i Jit
fitf | (NADPH quinone oxidoreductase 1) ; SOD-1: it %8 1k 4 15 1k i 1
(superoxide dismutases-1) ; PI3K : B i Bt JJLFE3 #4 /i ( phosphatidylinosi-
tol 3-kinase) ; Akt: 45 [1 18 fifi B (protein kinase B) ; TLR9: Toll#£5Z {49
(Toll-like receptor 9) o
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AH IS 4 B A 1~ 7 1) G2 A8 5 70N 520 B 4 5
A IS ACFTE T RS BT, S B 2 A ] 5 A0 B Y Ak
o AR TR R A ML AAR A1 ] B 28 BR 8 T (immuno-
globulin, Ig) (/= A= FIRERL™ s f G o] 40, SChr S n] 3
AT CTD B 1Y 5 240, A b LA S F R
DIRESR P A i 2 e A Y U (£ 2),
F2 IHEELERATREERNEXHHIHR
A fEFIBLH
RA FEIERA BN IgG IgA JeM AT AIMTRE(CD3" CD4" CD8 )
PSS /15 NOD B/ LML B PSS 231 T L B AL R #7715 0/ PSS SR L I 1gG IgM Al TgA
Flglks 9
LN SEAREIRLN BN SR LN S 5T ANA B ds-DNA RNPlsm S8 K B0 1gG Al IgM % Ig
DTS B A R B AL AU P AR 0 L TGE-B R 1T-Smad/p38 MAPK B-catenin f7 5
S WD S5 A N MR R, 5 M T At
AS  FIRASHAMIERIGA IgC IgM BAMEC3 Cafiike
NOD : | I i 4 R 97 (non-obese diabetes) ; ANA : HLA% LA (anti-
nuclear antibody) ; ds-DNA: 4% DNA (double stranded-DNA) ; RNP/
sm: A% B A/ % B4R (ribonucleoprotein/anti-Sm antibody ) ;
TGF-B R Il : §4 4k A: K 7B 11 #4572 {4 (transforming growth factor-p
receptor I ) ; MAPK : 22 %4 JF i Ak & 1 % i (mitogen-activated protein
kinase ) ;3-catenin : -7 8 H o

1.3 ETEREHMER

G AFETES T AN Rk B S SRR O
# (osteoarthritis , OA ) K 5 15 4H 5 e 1 52 i) 46 0
TSR] SR e A e R B 4 e 4 1 1 13 (ma-
trix metalloproteinase-13, MMP-13) . II % Jist J5 R A5
JitFE4 i 38 (glycogen synthase kinase-33, GSK-3p3 ) ik
IR, 5% IR 3L B4 %k IL-1B8 5 5 1 B-catenin F1 MMP-
13 KRR HIVEH], Honl e 21l i A7 Wnt/B-catenin {5
5 S ) A A4 R S5 ) A, I ) EE R A 0 g
PRI R BRAR AR i A . XS A5 5% & B, OA /1N
FUECE 40 Bt TLR4 B2 NF-kB p-p65 [ 263k /K A 3 i
TR WY R A, B SCRLBE YA YT OA AT g il
b 0 TLR4/NF-B {5538 B SC Y ; iF— 2D o 45
FAUESE T CRIBEAE X OA BB AL R HT IR T At 2 VE
Al g5 TLR4/NF-kB 5530 A G, Ak, SChrsa
FHSSAS Y S ke B 240 B P R RN D e B i VR A ik 1o
P18 K F (osteoprotegerin, OPG ) | T J NF-kB Z {47 1k
“F (NF-«B receptor activating factor, RANK) 1 F} &
OPG 5 RANK it & (RANK ligand , RANKL ) {1 H B S fie
HESCE AP IBCE, R A TR R AT E
RA AS % CTD Wy & B & e rh k55 MM 2 AR,
SR H TG T SCPL SRR B A R v A3 A R ]
SR 9 45 R T 2 Rl i OA BT, 6 T3 hi e
3 1T CTD B 52 M ATLAA A 3 2 A L AA A AL 1
s B — T
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Y50, SR B AN T AR MR T I LT el
JEUER [ R 2T 3 B A s [R) s v 3 e 40 o e fl A e PR
T B/Smad2/3 {5 738 MR M L Ak i e . S Ao
UESE, SRR AT 4% MR 25 R 5 3 1 Il 2T R AL/
BRI ZEL L A SN, 410 i Bl 2F 24 A ) 12 J2 ™5 90 mg/kg
1) S SR 1 ] s £ 24 AR ASE TR /N BRUP) il 76 2 i 1 9
I, RS It 27 A AR SER B ] Rk R R A S
ils £ 24 AL AR L /N R 2H 20 TNF-ac \ IL-1  IL-6 F MMP-
9 S HAE K F 1Y 23K, 31X — i B vl REAE LU £F 4 Ak it
TP R HEAE ™, 24 RA PSS .SLE % CTD £ X i fJ i
AR I AN LA AS , (5 H 75T SCHL S A4 i it
LA AR F B R TEHR G R 1A S M Il 4 4R A i R
ST Y X TIPSR A X CTD Fr Uil £F
Al B EAT TR Y 5 B — 2Pt
2 XHEEECTD RRYEKREH
2.1 X EEERAFHLA

— UL B 105 5 A7 SR B T 1l ) RA R 1Y I
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SRR 1) RA S DA S 8 B i ] B 11 RA JB 2 —
A AR, SRS AT R RA A
BT RE \RA M SCHUR 1) 438 LU Mg AR 2F ™™
S S 5 A 2 W A L AT A R RA P
B R BRI L DB AL ) S RE SN, 115 B 4
() R A FH 5 00 1 20 T ) i R T, DT 3
R
2.2 XHE{ETEPSS AR A

1EEFE ST, 30 9] PSS R 2 i s L
25 mg . bid B HIRYT 16 G, LI o 1g LD A0 TRE
& (erythrocyte sedimentation rate, ESR) 128 XU K L)
S B AHAEAY 7 L IIBGA YT HTREAR , iX — 25 SRR B
X PSS HYIRYT /R FH AT BE & A 477 B 40 i A L FRAIR
g KFRSZERY . A WF5E KB, PSS H A 4 W ik Je Rk
G R VEEIRYT IS I L35 A AT 46 bR B e sie 2 Fe AR 1K
FHKC B R AL, i iR A RCR &, H
PHZL AN B N & A R TE 22 5%, U B SC R B84} PSS 1y
SR R B 2, —TN AT 12 4 REHLG B
5 AL F 1004 5 PSS 835 1 Meta 73 AT i — 20 UESE T3¢
P BLAEIGYT PSS MRS % A ™, A R IESE, 3
PrEEEXT AT PSS FRE B FIREE ™ sk, 3Chr
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B A28 f IR 2, Hovh 58.3% B BB B TEIRYT 144 J8l 5 2% it
ARSI LRAE s ZERE AR DT IR) , BT A R85 1 B /N Bk DR
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oy p W NN 2 ENEY AR R e A ) IR &
e, EL IR, B, SCHISTEAE LN 5 T Ay
WY RS IE AR TR ™
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R BLAE T VE bR A RS R AR A R
oo U (AR IR R YT AS B R HL% 2, MR K
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N 2 1 TNF-o 55 RAE B 7K 7, i IgA IgG  IgM
AMAC3 . camyik, EIH OPG ik, I BT A AT H
$E R B SEE A OF BECE 257 ROE AT,
SR SR XETA M AS L [RIREY T AL 3, T A Ak ] AR
TR R (AR L R AR T AT
SR, SERL SN Tl AL A DG R A7 A8 AP e 5
W AN — 2D AR S e
3 L5iE

CTD {2l —Fh LABLAA 9 2 5 B i K S i i fig 2k A
Sy BRI , H v EZR AR S AR R 2 b
Fe R 2205 B e i R SR TR YT L (H R X L
FE WG AS B X HLIAR I 20, T & B8 R 2 4 A5 3K
SOPSEE RS DN S i o S S i & X SR (Y
BLUHIFSE S R ST R T #A s, R B 22 B BIF9R R
IZENBLAR R g PR R A A AR 4R AL VR
£ RA \PSS . SLE . AS D 45 31 fili £ 4E A6 i s P s 2
Kl R R A5 8] T e I B ek R,
AR KA AR R, SRS TE CTD HRYT
HRTREA ) Y2 WIS IR . IR S T TR 2 S
BLEIOESE S 2 bty A BFTR] RS B R B BT, LA
P4 G R BB CTD I PRI P B9,
HRRRE MR AR
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