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Mechanism of action and clinical research progress of iguratimod in connective tissue diseases

YANG Xiaorong"*, ZHOU Shuhong’, GUO Lijiang"*, CHEN Ying’, JI Yingying'*, XU Lijie"* (1. The First
School of Clinical Medicine, Gansu University of Chinese Medicine, Lanzhou 730030, China; 2. Dept. of
Integrated Traditional Chinese and Western Medical Rheumatology & Immunology, Gansu Provincial Hospital,
Lanzhou 730030, China)

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, SCHBEYE SLE \AS A5 HiAth CTD W 3R
VIR ERERSSIURCES TSNP LY R S N A N @ E VA
FEN T CTD BVE AL 5 I RO FE i A T 2503k, 1
Pt SR SR BEAEAE CTD (1l PRIV HI S EL

1 ZHREENATFCTDHMIERMHIMR

L1 HmRIEA

S B AT S sk A1 ) 2R I 200 A 4 B R /D A E AR
LR TR 1) 7 XA PR AR I B, AR R BT R
YER o BRAERFFE R BT RAE AT 92 W HI T RA
PSS LA K SLE % CTD fiRy7id e b (R 1) . HAKRH
R s (1) ASTRI v B SR BT RA FE A OC1 $ ) )l 41 4
F i IS 4 JIES (fibroblast-like synoviocytes, FLS) f1E A~
[Fi]—— Rk B2 1) S S - LI FLS iT 88 4 3, B
G VR B 1 T i S W e 7 SRy A FLS 4 5 2 i gk HL A
T3 (2) W Hr s8] B i/ RA (PSS IR PE ' & (-
pus nephritis, LN) Fl AS #5574 gy ) {4 P #5412 % IR 711 &
KBS IR G R A F YR , PR AR S i, b
PR PGP B 450 B 57 S8 A A B rry s i), BT B BT R A
FH 5 (3) 3L 7 S48 0] 38 28 47 #% 7 «B (nuclear factor-
kB, NF-kB) {5 518 H4F PSS LUK LN {31 o
x1 IHNEELRFERREBBEIYEIFR

Hil [EFHLH ik

RA R RBHL A B RA B HAFLSIEH J EIHRA 54 FLS i miR-1d6a 915 , /b7 IRAKI/
B HE BRI T 9500 A B 1976 TRAFGINKL (55809 i NF-kB L R Rl
ke iR, AT DRI AT A
WECPSSEEL/IBUL T IL-17RITFN-y 97235 5 NF-B {5 Sl BRI  WUD RAE DRI 7 #97%
HKCF MRS IR R ; TR 357
T RAIL-6, TNF-ar JFN-y 45
IN WD INBEUNR IR A IL-17,10-22, 06 PI3KIAKE 5 5 5% 1945 TLRONF-<BINH2 (55

NF-KB TNF-o R MCP-1 5515 SR - 8 B T T 3 04 1K K °F , B R A4 K

Nif2 NQOI FISOD-L i e

miR: f#/NRNA (microRNA , miRNA ) ; IRAK L : A4 M4 % 132 1k
FHIIA 1 (interleukin-1 receptor-associated kinase 1) ; TRAF6: I 3A5E
K F 32 A 56 K F-6 (tumor necrosis factor receptor-associated factor-6) ;
INK1:c-Jun 245K Vi85 1 (c-Jun N-terminal kinase-1) ;1L-17: 140
4% 17 (interleukin-17) ; IFN-y: y T4/ % (interferon-y ) ; TNF-a : /IR
BEIH T (tumor necrosis factor-a) ; MCP-1: A% 40 i i#a k25 1 (active
monocyte chemotactic protein 1) ; Nrf2: #% K F E2 #f 5¢ [H -2 (nuclear
factor-erythroid 2-related factor 2) ; NQO1 : i Ji5 AU 4 iff 1T i 42 £k i Jit
fitf 1 (NADPH quinone oxidoreductase 1) ; SOD-1: it %8 1k 4 15 1k i 1
(superoxide dismutases-1) ; PI3K : B i Bt JLFE3 # ( phosphatidylinosi-
tol 3-kinase) ; Akt: 45 [1 18 fifi B (protein kinase B) ; TLR9: Toll#£5Z {49
(Toll-like receptor 9) o

1.2 PATRRIER

S BEE T 30 o 5 e S A L % B DR B L
PR RE AW 7 OB, DT & 45 S R A o
Z AL LY T B SR 4, ATl E AR S v AR S
GaRE V1T RN, AR LR A G e PR 3, 2R
SRy < JE VR RE SRR T A A, SIS 0 T 240 A A H:

PS
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AH DG ST 2 B A 1~ S 1) B2 A8 5 70N 520 B 4 15
A IS ACFTE T RSO, S B 2 A ] 220 LY Ak
B JE R KW D B A A ] A 5 Bk 8 11 (immuno-
globulin, Ig) (= AL MRS . H e m] 41, SCH B fsn] 3
AT CTD B 1Y 5 2240, A/ LA S F R
DIRERH P i 2 e A Y U (£ 2).
F2 IHEELERATREERNEXHHIHR
A fEFIBLH
RA FEIERA B E M IgG IgA JeM AT AIMTRE(CD3" CD4" CD8 )
PSS 1 NOD AU/ UM & PSS it AL oh BT RER 7, i/ PSS B 761 1oG IgM T
Flglks 9
LN JEAREIRLN BN SR LN S 5T ANA B ds-DNA. RNPlsm S8 K B0 1gG Al IgM % Ig
DTS 5 A R B AL AU P AR 0 L TGE-B R 1T -Smad/p38 MAPK B-catenin f7 5
T WD S5 A N MR R, 5 MR T At
AS  FIRASHAMIERIGA IgC IgM BAMEC3 Cafiikes
NOD : | I i 4 R 97 (non-obese diabetes) ; ANA : HLA% LA (anti-
nuclear antibody) ; ds-DNA: A4 DNA (double stranded-DNA) ; RNP/
sm: A% B /AT T % PR (ribonucleoprotein/anti-Sm antibody ) ;
TGF-B R II : 544k 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 ETEREMER

G AFETILES T AN Rk B S SRR O
# (osteoarthritis , OA ) K 5 15 4H L% e 14 52 i) 46 10
TSR] SR R A R B 4 T 2 1 13 (ma-
trix metalloproteinase-13, MMP-13) | II 7 Jist J5L FTAE [ A5
JitFiR4 i 38 (glycogen synthase kinase-33, GSK-3p ) )ik
IR, 5% IR 3L B4 %k IL-1B8 5 5 1 B-catenin F1 MMP-
13 KRR MHIVEH], Honl e 21 i 3 Wnt/B-catenin {5
5 55 ) A A4 R S5 ) A, I ) LR A E T
PR3P R BRAR AR i A . XS 5 5% & B, OA /1N
S 40 Bt TLR4 B2 NF-kB p-p65 [ 263k K A 3
TR YRR A, B SCRLBEAEYA YT OA AT g il
b 0 TLR4/NF-kB {5530 B S 5 F— 2D o 46
SRS T CRIBEAEXS OA B AL R HT IR T At 2 VE ]
Al e 50 TLR4/NF-kB 5538 A &, Ak, s
TS SAS Y X e B 240 B P R RN D e B i VR A sk 1o
P8 K F (osteoprotegerin, OPG ) | T J NF-kB Z {475 1k
“F (NF-«B receptor activating factor, RANK) 1 F} &
OPG 15 RANK it /& (RANK ligand , RANKL ) {1 B S fie
HESCE AP IBCE, SR A TR R e
RA AS % CTD Wy & B & e rh k¥4 MM 2 AR,
SR H TG T SCPL SRR B A R v A4 A Rl
SR 9 45 SR T 2 Rl i OA BT, ¢ T3 hi e
i 1T CTD B 52 ma AL A 3 2 A ELAA A AL 1
s B — T
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R A e A P S R B, S BT D A
JIF 22 A R B R 5 1 T 2 4 A A 7R /)N BRI 2 21
) B et D i PR e DO el A S 46 5 AR A B S
Y50, SR B AN T AN MR T B I LT AT
JEUER [ R 2T 3 B A ) s [T T 3 e 40 o e Al A R TR
T B/Smad2/3 {5 738 MM M L Ak i Jg . S Ao
UESE, SRR AT A% R 5 R 5 3 1 Il 2T R AL/
BRI ZEL L S SN, 41 i Al 2F 24 A r) 2 2™ 5 90 mg/kg
1) S ST 1 1 s £ 24 AR ASE TR /N BRUA) il 76 2 i 1 9
e, RS It 27 A AL SER B n] Rk R R IE T
ils £ 24 AL AL /N R 20 20 TNF-ac \ IL-1  IL-6 1 MMP-
9 S HAE K F 1Y 23K, 31X — i B n] REAE LU AT 4 Ak itk
TP R HEAE ™Y, 24 RA PSS .SLE % CTD £ X i fJ i
ARG LA AS , A5 H 75T SR SR i it
AR F B R TEHOR G R 1A S M Il 4 4R A s Rl
SR TR Y X TSRS A X CTD FrSUiili£F
Al B EAT WA E Y 5 B — 2Pt
2 XHEEECTD RFRYlEKREH
2.1 X EEAERAFHINA

— UL B 105 5 A7 SR B T 1l ) RA FR 3 1Y I
PRIFGE K30, SERL SRR b 5 A B BE L il s [P
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 SR 1) 838 DU Mg AR F 3™
S S 5 A 2 W A L AT A R RA P
GRS R TR, R MILAAR (1) SR E S, 81 ki 44 e
() R A FH 5 00 1 40 T ) i R D, DT 3
R
2.2 XHE{ETEPSS AR A

1EE B IHFSE R, 30 (9] PSS R 2 i s L
25 mg . bid BRI IR 16 JEG , LI o 1g LD A0 TRE
& (erythrocyte sedimentation rate, ESR) 128 XU K 7 L)
S B AHAEAY 7 L BIBGA YT HTREAR , 1X — 25 SRR WIS
X PSS HYIRYT /R FH AT BE i A 47 B 40 A L FRAIK
g KPR SZERY . A W58 KB, PSS H A 4 W ik Je ik
G R VEAEIRYT IS 0 L35 A AT 46 bR 2 e 2 Fe AR 1K
FHKC RIS R AL, i iR A RCR S &, B
PHZL AN B R & A R TG 22 5%, U B SC PB4 PSS 1)
SR E B e, T AT 12 S BEHLG FR K
5 A7 1004 15 PSS £ 35 1Y Meta 23 T i — 20 UESE 138
P BLAEIGYT PSS MRS % 4™, A AR IESE, 3
PIELEXT AT PSS FRE B FIREE ™ sk, 3Chr
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BLAE A AT LB el AR BR R ) S5 1 PSS FE 1 il
Tiitie , P FL AR N () iE—20 K Jt™
23 XHEEESLEHRHA

SCHIBEAEXT SLE Ml R AT Ak Tk — R &R
A WFSE BN T oA 1 LN R 1973880
WRVEMWIARE . A HGE T 1B S5
IV+V AU LN S5 e 5 Ha 7 7 28 5 4 S 3w
PEER IR, J5 45 T LRI A AN M6 54 H e
PREEEAFEBH . — T 56 F 3P B8 XT 14 TR PE LN &
HIIEEIERF 5T R, 92.3% B B E FEIR YT 24 JE A )
B W28 f IR 3, Hoh 58.3% B BB TEIRYT 144 8l 5 2% it
ARSRIBLRAE s ZERE AR DT A TR] , BT A R85 1 B /N Bk
I BRAFRRE ; S BB R R R T RORR E (Y R AR A
AT AN RN, 2804 RSN TR R B 24 e AT A 3
e, EL IR B, SCHISTEAE LN 5 T A
W7 R IE AR TR ™
24 XHEEEASHHMNH

YR BAE T R A A RS R AR A R
o U (AR IR AT AS B R HL &, W &
B, SEH SRR T FE ke AT VDA BE Rl AN PG A 45
1BIT AS 254, AT Gk 2 AR A I3 Y ESR DL M C
N 35 1 TNF-o 55 RAE B /K7, N IgA IgG L IgM J
AMAC3 . camyFik, FIH OPG ik, BRI B4R AT H#
$E P E A SEE A O BIBCE 257 ROE A,
SR SR XETA M AS L [FRRY T AL 3, T A Ak ] AR
TR R (R IR L R AR T AT
SR, SERL ST Tl AL A DG R A7 A8 AP e 5
W AN — 2D AR B
3 L5iE

CTD Al —Fh LABLAA 9 2 5 B i K S8 i fig 2k 1A
Sy EERIPER , H Al EZR AR SRS R 2
Fe TR 2205 B e iR SR TR YT (H R X L
FE I AS B X HLIAR I s, T & B8 R 22 4 A 3K
SOPSEAE IR E DN i i o S S R & X e SR (Y
BLUHIESE S R ST R T F s, R B 22 Y ISR R
IZENBLR R g R R A A AR 4R AL SR
7E RA (PSS .SLE . AS D J 45 31 fili £ 4 A6 i) s P s 2
Kl RN A5 8] T I H R ek R,
AR KA AR R, SCRLSAER SR AE CTD AT
HRTREA ) Y2 WIS RIE . IR A S T TR 2 S
BLEIOESE S 2 bty A BFTR] R B R BB, LA
A G R BB A CTD I PRI P B9, A
HRFRE MR AR
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