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Therapeutic effect and mechanism of sodium formononetin-3'-sulphonate

on collagen-induced rheumatoid arthritis

SHI Wenxing', LYU Qing', QU Guiwu'", ZHAO Ying’, ZHOU Fengmei’

'Anti-Aging Research Institute, Binzhou Medical University, Yantai 264003; *Shandong Xinhua Pharmaceutical Co.,Ltd., Zibo 255005;
'Shandong Lvye Pharmaceutical Co.,Ltd., Yantai 264670,China

Abstract To investigate the therapeutic effect and mechanism of sodium formononetin-3'-sulphonate (SFS) on
collagen-induced rheumatoid arthritis in mice, C57 mice were induced with chicken type II collagen to establish
a model of rheumatoid arthritis (collagen-induced arthritis, CIA), and were injected intraperitoneally with
different doses of SFS (50, 100,200 mg/kg). Body weight, food intake and foot swelling of all groups were
observed during the experiment. After the treatment, TNF-a, 11.-6, and IL.-10 in the serum were detected with the
CBA kit; NF-kB p65, p-NF-«kB p65 (p-p65), TIPE2, PCNP and IkB-a in spleen tissue were determined by
Western blot; the organ index, pathological changes of ankle joint cartilage tissue and the positive expression of
NF-kB p65 in ankle joint tissue were also observed. The results showed that, compared with the model group, the
body weight and food intake of mice in the treatment group increased, while the degree of foot swelling decreased;

the expression levels of inflammatory factors TNF-a and 11.-6 in serum decreased, while the expression of anti-
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inflammatory factor IL-10 increased; the expression levels of NF-kB p65, p-p65 and PCNP in spleen tissue

decreased, while the expression of TIPE2 and IkB-a protein increased; the index of spleen and thymus of the

CIA mice in the treatment group, the infiltration of inflammatory cells in the ankle joint, the destruction of

synovial tissue and cartilage, and the positive expression of NF-kB p65 decreased. Among them, the high-dose

group of SFS showed a better therapeutic effect. It is suggested that SFS has a therapeutic effect on CIA mice,

and the mechanism may be achieved by regulating the NF- kB p65 signaling pathway and inhibiting the

expression of inflammatory factors.
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Figure 1 Chemical structure of sodium formononetin-3'-sulphonate
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Figure 2 Effects of SFS on the left paw swelling (A), right paw swelling (B) and arthritis score (C) in collagen-induced rheumatoid arthritis (CIA) mice

(X £ 5). Model group (n = 6); other groups (n = 8)

SFS-H: SFS (200 mg/kg); SFS-M: SFS (100 mg/kg); SFS-L: SFS (50 mg/kg); TG: Tripterygium glycosides (10 mg/kg)

#P <0.01 vs control group; ‘P <0.05, P <0.01 vs model group
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Table 1  Effect of SFS on the spleen and thymic index of CIA mice

(x +s)

Group Dosage/ 'S pleen Thymic
(mg/kg) index/% index/%
Control 8 0.29+0.04 0.10+0.02
Model 6 0.64+0.17"  0.14+0.02"
TG 10 8 0.29+0.03™ 0.11+0.02"
SFS-L 50 8 0.44+0.10° 0.13+0.02
SFS-M 100 8 0.38+0.09™ 0.11+0.02"
SFS-H 200 8 0.31+0.05™ 0.13+0.02

#p < 0. 01 vs control group; P <0.05, P <0.01 vs model group

IR 1L-6 [ 235 7K F- (P < 0. 01) , % TNF-o Y FEAK 2L
JRNB 5 SFS-M 4 1 IL-10 i 63k B3 T (P <
0.01), FEAMELTT M SFS-H 4 IL-10 By F A A7
FE s (P < 0.05), 17 SFS-L 4% IL-10 A4 7 2 5
ANHA
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Figure 3 Effects of SFS on the expression levels of TNF-a (A), IL-6 (B) and IL-10 (C) in serum of CIA mice (¥ + 5). Model group (n = 6); other

groups (n = 8)
#pP <0.01 vs control group; P < 0. 05,”P < 0. 01 vs model group

3.5 2P CIA D RBR AN RIS AL B AT A A2 2
EO R A

HE 44 (8 45 5N & 4-A TR, 45 (A0 R0 41 41
P SERE NS B4 2 2L 4500 S, 1T Ah
EH 2R A R DG [ B ZR L T RS AR R i
S 240 P 0 B il A A . 5 AU T RE 2 A

LU, B2 AL SFS 5 50 EALBROC T 4 217 45

45
B2
i

Model

P A TE W, W B R AR RAE A MR W D,
SFS-H A AU S AE FE BRI W 2., 5 A e 24
IS AW o A e €0 5256 R VA D BROG
WL R HCE E H R R AR I 4-B BTR,
5578 PO BRZEA LG, BB R ZH /N BROG T R
SEME IR, AT W AR AL, 2R BN B AR i 2 Ok
IS BRCH B R B e A T E A

» &L

Figure 4 Effect of SFS on ankle joint pathological process and cartilage damage degree of rheumatoid arthritis mice

A: Photomicrographs for ankle joint sections stained with HE(1: articular cartilage, 2: joint space, 3: synovial membrane, 4:bone); B: Paraffin-embed-

ded section of ankle joint tissue stained with toluidine blue
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Figure 5 Effect of SFS on NF-kB signal pathway

A: Levels of IkB-a, TIPE2, p-NF-kB p65(p-p65), NF-kB p65, and PCNP in spleen were analyzed by Western blot. The relative expression level was

determined by measuring the grey level of each band and normalize to the GAPDH expression level using Image J software (¥ + s,n = 3); B: Immuno-

histochemical staining of NF-kB p65 in the synovial tissues of ankle joints (scale bars = 50 pm)

#p <0.01 vs control group; “P < 0. 05, P < 0. 01 vs model group
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