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Effect of Joint Cavity Injection of Dioscoreae Rhizoma Polysaccharides on

Inflammatory Factors and Articular Cartilage Metabolism in Rabbit Knee Osteoarthritis
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[Abstract] Objective: To investigate the mechanism of joint cavity injection of Dioscoreae Rhizoma
polysaccharides (DRP) in protecting against cartilage degeneration and inhibiting the expression of
inflammatory factors in the rabbit model of knee osteoarthritis to provide relevant references for the development

and further research on DRP. Method: Fifty-five New Zealand white rabbits were selected for the induction of
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knee osteoarthritis model by the modified Hulth's modeling method. The model rabbits were randomly divided
into a model group, a sodium hyaluronate group (1.00 mg-kg') , and low- (0.7 mg-kg') , medium-
(1.43 mg-kg"'), and high-dose (2.15 mg-kg"') DRP group according to a random number table. One week after
modeling, the rabbits in the groups with drug intervention were treated correspondingly for five weeks, once per
week, and no intervention was performed in the model group. Five weeks later, the joint specimens were
observed by visual observation. The articular cartilage tissues were observed under the light microscope for
pathological sections and scores by hematoxylin-cosin (HE) staining and toluidine blue (TB) staining. The
expression levels of interleukin-6 (IL-6), interleukin-18 (IL-18), and tumor necrosis factor-a (TNF-«) in the
synovial fluid were measured by enzyme-linked immunosorbent assay (ELISA) , and the expression of matrix
metalloproteinase-13 (MMP-13) , transforming growth factor-8, (TGF-8,), and type Il collagen (Col-1I ) in
the articular cartilage were measured by immunohistochemistry. Result: After five weeks of DRP intervention,
compared with the model group, the DRP groups exhibited lowered levels of IL-6, IL-18, and TNF-a in the
synovial fluid (P<0.05) , reduced expression of MMP-13 in the articular cartilage (P<0.05) , and increased
levels of TGF-B,and Col- I (P<0.05). Compared with the low-dose and high-dose DRP groups, the medium-
dose DRP group showed reduced levels of IL-6, IL-18, and TNF-a in the knee joint (P<0.05), increased levels
of TGF-B, and Col- I in cartilage tissues (P<0.05), and dwindled level of MMP-13 (P<0.05). Compared with
the sodium hyaluronate group, the medium-dose DRP group showed no significant differences in IL-6, IL-13,
and TNF-« in rabbit knee joints, and TGF-B,, Col- Il , and MMP-13 in cartilage tissues. Conclusion: Joint
cavity injection of DRP can significantly reduce the expression of IL-6, IL-18, and TNF-«a in rabbit synovial
fluid, effectively inhibit the expression of MMP-13 in the articular cartilage to suppress the degradation of
articular cartilage collagen and promote the synthesis of TGF-B, and Col- Il . Therefore, DRP can protect and
repair articular cartilage to delay the degeneration of articular cartilage.
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Table 1 Effect of Dioscoreae Rhizoma polysaccharide on gross cartilage score of knee joints in rabbits (n=9) Vi
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Fig.1 Effect of Dioscoreae Rhizoma polysaccharide on histopathology of knee joint in rabbits (HE, x100)

240 HE 50 SN LU . DL IR 2 %2 TSN 5 MK T OB R Mankin's 9 BB I (Fts,
$i B8 Mankin's 90 bl SR ALIEp A L )

ﬁ 1 ‘éﬁ%ﬂ@ﬁ ':P i }IIJ =X Qﬂ Iﬂiﬂ%ﬁa’fﬁ] 70 I:Fﬁ:}'i’] Table 2 Effect of yam polysaccharide on Mankin's score of knee

I R A, HC 22 5 BT S8 24 8 L (P<0.05) 5 {H 1L

cartilage in rabbits (x+s,7=9)

4 <) i /me- ke ankin's P17
B R R B — e ST
pid] 11+0.
%o W—J%%zo mgjgﬁ 0.72 2.13 0991)
= . : j: :
3.4 NG WP IL-6,IL-18, TNF-a £ 15K F L 156407312
B . j: N ’
MIsZm SRR R, I 2 2R R ) ls 5 111,059
Al g TSN, B _ e EE . . .
B 55 TR B4 4 5C 1Y W TL-6, TL-18, TNF-a [ 35 B R Y 1.00 1.67£0.87' 29

P AR (P<0.05) , B W1 1L 25 2 BEAIG L op s )
2L B T TR B 2L 3% AT A ) PR DY T ARk E S 2y
Z Wl ARG e 2 PR 1l 2 22 B b R A R B

PR B 2H 9 B 56 55 W IL-6, IL-18, TNF-a 75 & [# A%
HH L (P<0.05), W3,

B2 WHASENBXTHLAREZNHNE(TB,<100)
Fig.2 Effect of Dioscoreae Rhizoma polysaccharide on histopathology of knee joint in rabbits (TB, x100)
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Table 3 Effect of Dioscoreae Rhizoma polysaccharide on IL-6, IL-18 and TNF-« expression in knee joint fluid of rabbit (3+s,n=9) ng-L"
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Fig. 3 Effect of Dioscoreae Rhizoma polysaccharide on MMP-13 expression in knee cartilage of rabbit (IHC, x400)
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Table 4 Effect of Dioscoreae Rhizoma polysaccharide on MMP-13, TGF-B,, Col- I mean integral absorbance in knee cartilage of rabbits

(x£s,n=9)
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Fig. 4 Effect of Dioscoreae Rhizoma polysaccharide on TGF-B, expression in knee cartilage of rabbits (IHC, x400)
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Fig. 5 Effect of Dioscoreae Rhizoma polysaccharide on Col-1I expression in knee cartilage of rabbits (IHC, x400)
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