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[Abstract] Objective: To illustrate the effect of M1/M2 polarization of macrophages on gouty arthritis
models induced with monosodium urate and reveal the molecular mechanism of total saponins from Dioscoreae
Nipponicae Rhizoma to treat gouty arthritis. Method: A total of 72 male SD rats were randomly divided into
four groups: normal group, model group, total saponin group (160 mg-kg'), celecoxib group (43.3 mg-kg"'),
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with 18 rats in each group. Gouty arthritis models were induced by injecting monosodium urate into ankle joints
bilaterally. Histopathology changes of ankle joints were observed by hematoxylin-eosin (HE) staining.
Immunohistochemistry method was used to detect the protein expression change of CD68, interleukin-4 (IL-4),
inducible nitric oxide synthase (iNOS) and transforming growth factor-8,( TGF-8,). Result: HE staining results
showed that the inflammation of the model group was most obvious on the third day after modeling, and the
disease was in the acute stage. On day 5, the inflammation was alleviated, and on day 8, the inflammation was
still present but close to normal. The total saponin group and celecoxib group could improve the pathological
changes of synovial tissue, and the effect of total saponin group was more obvious. Immunohistochemical results
were as follows. Compared with the normal group. The expression of CD68 and iNOS in the model group
increased on the 3rd, 5th and 8th day of administration (P<0.01). Compared with the model group, the total
saponins group could reduce the expression of CD68 and iNOS (P<0.05, P<0.01) on the 3rd day of
administration, and significantly reduced them expression on the Sth and 8th days (P<0.01). Compared with the
normal group, IL-4 and TGF-8, expression were increased in the model group when the drug was given for three
days(P<0.01). Total saponin group could enhance IL-4 expression(P<0.05)and decreased the TGF-B, expression
(P<0.01). Compared with normal group, the expression of IL-4 in the model group decreased on the 5th and 8th
day of administration (P<0.01), and the expression of TGF-8, in the model group decreased on the 5th day of
administration( P<0.01). Compared with the model group, the total saponins group could increase the expression
of IL-4 and TGF-B, at 5 d and 8 d after administration (P<0.01). Conclusion: Total saponins from Dioscoreae
Nipponicae Rhizoma has the potential effect to treat gouty arthritis by regulating M 1/M2 polarization.

[Keywords] total saponins from Dioscoreae Nipponicae Rhizoma; gouty arthrits; macrophages; M1/M2
polarization; CD68; interleukin-4(IL-4) ; inducible nitric oxide synthase (iNOS) ; transforming growth factor-g,
(TGF-8,)
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Fig. 1  Effect of total saponins from Dioscoreae Nipponicae

Rhizoma on histopathology of synovial tissue of ankle joint in rat

on 3" day of administration (HE, x400)
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Fig. 2

Effect of total saponins from Dioscoreae Nipponicae
Rhizoma on histopathology of synovial tissue of ankle joint in rat

on 5™ day of administration (HE, x400)
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Fig. 3  Effect of total saponins from Dioscoreae Nipponicae
Rhizoma on histopathology of synovial tissue of ankle joint in rat

on 8" day of administration (HE, x400)
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Fig. 4 Effect of total saponins from Dioscoreae Nipponicae Rhizoma on CD68 protein expression in ankle synovial tissue of GA rats

(IHC,x200)
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Table 1 Effect of total saponins from Dioscoreae Nipponicae Rhizoma on CD68 protein expression in ankle synovial tissue of GA rats (x+s,

n=6)
CD68
Bl 4 /mg- kg
3d 5d 8d
IEH 0.533+0.011 0.569+0.006 0.335£0.005
R 0.655+0.032" 0.597+0.004" 0.470+0.037"
e R R 160 0.375+0.027% 0.540+0.002% 0.293+0.023%
FEA A A 433 0.219+0.023% 0.342+0.033% 0.330+0.034%

5 IEH A LV P<0.01; 5EIEI4] 4 Y P<0.01,
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Fig. 5 Effect of total saponins from Dioscoreae Nipponicae Rhizoma on IL-4 protein expression in ankle synovial tissue of GA rats

(IHC,x200)

R2 FUAREEXNBEREXTRARKERXLBRARAIL4 EARIEH

2 (x+s,n=6)

Table 2 Effect of total saponins from Dioscoreae Nipponicae Rhizoma on IL-4 protein expression in ankle synovial tissue of GA rats (x+s,

n=6)
IL-4
2050 F 4 /mg- kg
3d 5d 8d
IEH 0.254+0.002 0.354+0.002 0.433£0.003
[l 0.356+0.035" 0.196+0.013" 0.144+0.013"
2 g AT 160 0.366+0.023% 0.445+0.021% 0.425+0.001%
FERE A 433 0.374+0.004> 0.285+0.019% 0.355+0.029%
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Fig. 6 Effect of total saponins from Dioscoreae Nipponicae Rhizoma on iNOS protein expression in ankle synovial tissue of GA rats

(IHC,x200)
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Table 3 Effect of total saponins from Dioscoreae Nipponicae Rhizoma on iNOS protein expression in ankle synovial tissue of GA rats (x+s,

n=6)
iNOS
20 51 il /mg kg
3d 5d 8d
EH 0.376+0.004 0.314+0.004 0.377+0.002
F5i 7 0.406=0.002" 0.470+0.033" 0.426+0.021"
28 1 e S 160 0.383+0.003% 0.239+0.024% 0.375+0.007>
B S 3w 433 0.377+0.011 0.247+0.008> 0.384+0.017%
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Fig. 7 Effect of total saponins from Dioscoreae Nipponicae Rhizoma on TGF-p, protein expression in ankle synovial tissue of GA rats

(IHC, x200)
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Table 4 Effect of total saponins from Dioscoreae Nipponicae Rhizoma on TGF-B, protein expression in ankle synovial tissue of GA rats

(x£s,n=6)
TGE-B,
250 Fl4E/mg- kg
3d 5d 8d
EH 0.357+0.003 0.254+0.003 0.310£0.008
iR 0.508+0.006" 0.235+0.012" 0.296+0.013
F e R R 160 0.474+0.017% 0.495+0.009> 0.640+0.015%
FEA A 433 0.544+0.021> 0.464+0.012> 0.334+0.022%
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