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Protective effect of synthetic fibers with tourmaline on collagen-induced arthritis in rats
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[Abstract] Objective To investigate the protective effect of synthetic fibers with tourmaline on collagen-induced arthritis
in rats. Methods Wistar rats were randomly divided into three groups, namely, the control (n=175), model (n=12), and
protected (n = 13) groups. Rheumatoid arthritis (RA) was induced by immunization with type [l collagen in Freund’ s
incomplete adjuvant in model group and protected group. Animals in model group were protected by conventional synthetic
fibers and those in protected group were protected by the synthetic fibers with tourmaline. The protective effects were evaluated
by comparing the appearance, volume (water drainage method), and pathological changes of rat paws in different groups.
Results Rats in model group exhibited more severe arthrocele than those in the protected group, and there was even
arthrentasis. Histological analysis showed that the model group had more severe pathological changes in both left and right
hindpaws than the protected group. Since the second week, the mean volumes of left hindpaws of protected group were smaller
than those of model group, with the differences at week 2, 6, 8, 10, and 12 being significantly different (P<C0. 05). The
protected group also had a lower incidence of RA than the model group. Conclusion Synthetic fibers with tourmaline have
protective effect against collagen |l -induced arthritis in rats.
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Fig 1 Appearance of rat hindpaws in different groups

A Front view of left hindpaws; B: Side view of left hindpaws; C: Front view of right hindpaws; D: Side view of right hindpaws. 1.4.7.,10:
Control group; 2,5,8,11: Model group; 3,6,9,12;: Protected group
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Tab 1 Comparison of rat hindpaw volumes in each group at different time points
Tts, V/em?

Time after C [[ injection t/week
0 2 4 6 8 10 12

Group n

Left hindpaws

Control 5 1.03+0.13 1.04+0.09 1.00+0. 06 1.09+0.12 1.14+0.02 1.14+0.11 1.38+0.05

Model 12 1.00£0.08 1.54+0.25" 1.2940.12* 1.474+0.12* 1.46+0.13" 1.50£0.13" 1.68£0.17"

Protected 13 1.00=£0. 05 1.2740.25*4 1.2240.17* 1.2140.204  1.2440.154  1.3540.18*4 1.4140.182
Right hindpaws

Control 5 1.03+0.07 0.9540.13 1.07+0.17 1.11+0.11 1.14+0. 04 1.194+0.09 1.25+0.11

Model 12 0.9940.09 1.14+0. 25" 1.16+0.17 1.23+0.15 1.25+0. 14 1.26+0. 14 1.42+0. 14

Protected 13 1.00£0.09 1.00£0. 26" 1.0340. 15 1.0840. 184  1.16740. 20 1.25%+0.25 1.2540. 254

CII : Collagen typell. * P<C0.05 vs control group at the same time point; £ P<C0. 05 vs model group at the same time point
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Tab 2 Comparison of swelling extents of arthrosis in rats between control and model groups at different time points

n( %)
Time after C [ injection ¢/week
Group N
2 4 6 8 10 12

Left hindpaws

Model 12 12(100) 12(100) 12(100) 12(100) 12(100) 12(100)

Protected 13 10(76.92) 11(84.62) 8(61.54)* 9(69.23) 11(84.62) 11(84.62)
Right hindpaws

Model 12 5(41.67) 7(58.33) 6(50.00) 8(66.67) 5(41.67) 11(91.67)

Protected 13 4(30.77) 2(15.38) " 4(30.77) 4(30.77) 5(38.46) 6(46.15) *

CIl : Collagen typell. * P<C0.05 vs model group at the same time point
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Fig 2 Histological analysis of rat right hindpaws in the 12" week after CI[ injection

CII : Collagen typell. A: Control group; B: Model group; C: Protected group. H-E staining. Original magnification; X400
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