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The Miao medicine Sidaxue alleviates rheumatoid arthritis in rats possibly

downregulating matrix metalloproteinases

LI Yunfei, YANG Jingyi, ZHANG Ying, ZHANG Caixia, WEI Yuxiang, WANG Yiying, WU Ning, SUN Jianfei, WU Zunqiu

Laboratory of Chemistry and Biochemistry, School of Basic Medical Sciences, Guizhou Medical University, Guiyang 561113, China

Abstract: Objective To explore the inhibitory effect of Sidaxue, a traditional Miao herbal medicine formula, on articular bone
and cartilage destruction and synovial neovascularization in rats with collagen-induced arthritis (CIA). Methods In a SD rat
model of CIA, we tested the effects of daily gavage of Sidaxue at low, moderate and high doses (10, 20, and 40 g/kg,
respectively) for 21 days, with Tripterygium glycosides (GTW) as the positive control, on swelling in the hind limb plantar
regions by arthritis index scoring. Pathologies in joint synovial membrane of the rats were observed with HE staining, and
serum TNF-a and IL-1f levels were detected with ELISA. The expressions of NF-kB p65, matrix metalloproteinase 1 (MMP1),
MMP2 and MMP9 at the mRNA and protein levels in the synovial tissues were detected using real-time PCR and Western
blotting. Network pharmacology analysis was conducted to identify the important target proteins in the pathways correlated
with the therapeutic effects of topical Sidaxue treatment for RA, and the core target proteins were screened by topological
analysis. Results Treatment with GTW and Sidaxue at the 3 doses all significantly alleviated plantar swelling, lowered arthritis
index scores, improved cartilage and bone damage and reduced neovascularization in CIA rats (P<0.05), and the effects of
Sidaxue showed a dose dependence. Both GTW and Sidaxue treatments significantly lowered TNF-a, IL-18, NF-xB p65, MMP1,
MMP2, and MMP9 mRNA and protein expressions in the synovial tissues of CIA rats (P<0.05). Network pharmacological
analysis identified MMPs as the core proteins associated with topical Sidaxue treatment of RA. Conclusion Sidaxue alleviates
articular bone and cartilage damages and reduces synovial neovascularization in CIA rats possibly by downregulating MMPs
via the TNF-a/IL-13/NF-«B-MMP]1, 2, 9 signaling pathway, and MMPs probably plays a key role in mediating the effect of
Sidaxue though the therapeutic pathways other than oral administration.

Keywords: Miao medicine Sidaxue formula; rheumatoid arthritis; matrix metalloproteinase; matrix metalloproteinases;
network pharmacology; cartilage and bone destruction
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Tab.2 Effect of Sidaxue on swelling of bilateral hind limb joints in rats with collagen-induced arthritis (Mean+SD, n=7)

1week before the 1week before the

Iweek after intragastric 2weeks after intragastric

3weeks after

Group animal model-making intragastric administration administration administration intragastric administration
Nor 1.326+0.087 1.364+0.084 1.41540.063 1.465+0.067 1.534+0.093

Mod 1.287+0.073 1.735+0.081*** 1.736+0.056*** 1.769+0.078*** 1.789+0.082%**
GTW 1.336+0.071 1.665+0.075 1.526+0.086™ 1.474+0.076™ 1.515+0.085™

SX 10g/kg 1.287+0.068 1.721+0.067 1.689+0.08944 1.657+0.0627444 1.645+0.159"444
SX 20g/kg 1.331+0.062 1.734+0.036 1.656+0.067" 1.653+0.049"4 1.554+0.124744
SX 40g/kg 1.292+0.036 1.684+0.093 1.546+0.078" 1.464+0.061" 1.531+0.079"

Nor: Normal control group; Mod: CIA model group; GTW: Tripterygium glycosides group; SX: Sidaxue group. **P<0.01,***P<(0.001 vs the Nor
group; "P<0.05, “P<0.01, “P<0.001 vs the Mod group; *P<0.05, **P<0.01, ***P<0.001 vs GTW group.

After structure model

After drug treatment

B BAKREIMHE

Fig.1 Hind limb joint swelling of the rats in each group. A-F: Normal control group, CIA
model group, GTW group, Sidaxue (SX) 40 g/kg group, SX 20 g/kg group, and SX 10 g/kg

group, respectively.
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2.4 SX A CIA K RA LA LRI 52 09 %R

G FUERH LRI R 245 25 3 S )
Nor ZH T BB A5 5e 88 , B T, ST DG, 3
AT T REEH 2R DL A A A AR T B 2T 4 2H 2R
KA s Mod 2H 1 20 MU IR AL , SRAE IX S8l L 22 4 A PR 4
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Mass fraction

3 SXXFCIA KFRXTI AIES RIS

Tab.3 Effect of Sidaxue on arthritis index score in rats with collagen-induced arthritis (Mean+SD, n=7)

Group 1 week beff)re 1 week b‘efore. drug 1 w.ee?k aft'er 2 wge}(s aﬁer 3 w.ee.ks afFer
CIA modeling administration administration administration administration

Nor 0.00+0.00 0.00+0.00 0.00+£0.00 0.00+0.00 0.00+0.00

Mod 3.75+0.51%** 3.6240.53%** 3.62+0.46%** 3.50+0.53%** 3.6240.518%**

GTW 3.55+0.65 3.53+0.55 2.50+0.53" 1.25+0.43" 0.37+0.58™

SX 10g/kg 3.85+1.51 3.63+0.58 3.25+0.62 2.62+0.51 1.87+0.64

SX 20g/kg 3.58+0.55 3.51+0.52 2.87+0.64 1.87+0.64 1.25+0.42

SX 40g/kg 3.87+0.63 3.67+0.51 2.6240.58 1.50+0.53" 0.50+0.53"

*kkP<(),001 vs the Nor group; “P<0.05,#P<0.01, **P<0.001 vs the Mod group.

1.0 mMass fraction of the thymus
“Mass fraction of the spleen

0.8
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B2 SX3tCIA X FRARAE R MIBRH BT E S BRI #on0
Fig.2 Effect of Sidaxue on mass fraction of the spleen and
thymus in rats with collagen-induced arthritis (1n=7).
##%P<0.001 vs the Nor group; "P<0.05, “P<0.01, **P<0.001
vs Model group; *P<0.05, ***P<0.01 vs GTW group.
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IL-1B & & J+ & (P<0.05) ; 5 Mod 41 b %, GTW.,
SX40 g/kg ALIMYE IL- 137 FFE(P<0.05),SX 40 g/kg.
GTW 413 TNF-o % it FFEH] 5 (P<0.05, &14)
2.6 SX *F CIA X & ¥ NK-xB.MMP1,MMP2,MMP9
mRNA £k K- 09 3% 7

TR )= ijtﬁﬂ@é WA 4L T RT-PCR
SEE, S5 R, 5 Nor 41AH L, Mod 417 NF-«B mRNA
FERKFHEE (P<0.01) 51115 Mod 4HAH I, SX 40 g/kg 2H
5 GTW ZHH NF-kB 1 mRNA F35 7K EREAIK (P<0.01,
P<0.05), ﬁ'ﬁSX 20 g/kg.SX 10 g/kg 1= R TGT2#E X
(F5A), #4860 MMP1 MMP2 MMP9 mRNA
a_,,n%ﬁm , ‘5 Nor 1At ,Mod 41" MMP1 MMP2
MMP9 mRNA A4 (P<0.001,P<0.001,P<0.01),
1M 5 Mod ZH#H ., SX 40 g/kg.SX 20 g/kg ZH MMP1 .,

Gagy N

Fig.3 Effect of Sidaxue on synovial pathology of the rats (HE staining, original magnification: x100). A-F: Normal control
group, CIAmodel group, GTW group, SX40 g/kg group, SX 20 g/kg group, and SX 10 g/kg group, respectively.
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Fig.4 Effect of Sidaxue on serum TNF-a and IL-1 levels in rats with collagen-induced arthritis
(Mean+SD, n=7). *P<0.01 vs the Nor group; ‘P<0.05 vs the Mod group.
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