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Effect of Duhuo Xuduan Tang for Oral Administration and Iontophoresis on SDF-1/CXCR4
Signaling Pathway and Relevant Factors of Cartilage Degradation in Knee

Joint Fluid of Patients with Knee Osteoarthritis with Liver and Kidney Deficiency
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[ Abstract ] Objective: To observe the clinical efficacy of Duhuo Xuduan Tang for oral administration and
iontophoresis in the treatment of knee osteoarthritis ( KOA) with liver and kidney deficiency and its effect on
stromal cell-derived factor-1 (SDF-1) /C-X-C chemokine receptor type 4 (CXCR4) signaling pathway. Method ;
Totally 150 KOA patients with deficiency of liver and kidney diagnosed in the Teaching Hospital of Tianjin
University of Traditional Chinese Medicine (TCM) were randomly divided into control group, oral TCM group and
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iontophoresis group, with 50 cases in each group. The control group was given glucosamine sulfate capsule, 0.5 g/
time, twice a day, while the oral TCM group was given Duhuo Xuduan Tang, 150 mL/time, twice a day. In the
iontophoresis group, Duhuo Xuduan Tang was administered at Kuangu acupoint, Xiguan acupoint, Xiyan acupoint
and Dubi acupoint for iontophoresis for 30 minutes, once a day. All of the three groups were treated for 4 weeks.
The swelling degree and the pain degree of knee joint before and after treatment were observed, and the clinical
efficacy was recorded. The protein contents of SDF-1, CXCR4, matrix metalloproteinase-3 ( MMP-3) and matrix
metalloproteinase-13 ( MMP-13) in knee joint fluid before and after treatment were detected by enzyme-linked
immunosorbent assay (ELISA). Result: The efficacy of oral TCM group was better than that of iontophoresis group
and control group, and the recurrence rate was the lowest (P <0.05). Compared with before treatment, the
tenderness increased, whereas visual analogue scale (VAS) score, knee swelling score, The Western Ontario and
McMaste Universities ( WOMAC) score and SDF-1, CXCR4, MMP-3 and MMP-13 protein content in knee joint
fluid decreased in oral TCM group after treatment, which were better than those in iontophoresis group and control
group (P <0.05). Conclusion; Duhuo Xuduan Tang for oral administration and iontophoresis has an obvious

effect on KOA with liver and kidney deficiency, with the best effect through oral administration. Its mechanism may

be related to the inhibition of SDF-1/CXCR4 inflammatory signaling pathway and cartilage decomposition.

[ Key words ]

Duhuo Xuduan Tang; knee osteoarthritis; pain; stromal cell-derived factor-1 (SDF-1) /

C-X-C chemokine receptor type 4 (CXCR4) signaling pathway; chondrocyte degradation
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Table 1 Comparison of VAS score and tenderness before and after

treatment among three groups(x +s)

4 51 Bi%  mkA VAS/ 4y FE {5/ kg
h 24 1 IR 45 BITRT 7.18 £0.75 1.52 +0.18
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Table 3 Comparison of clinical efficacy among three groups
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W4,

2.6 3HBHERERFEILE SXEA LK, PR
TRAHBFIRIT 3,6 MHEE KRV BRI it
25, O IREIEYT 3,6 D H J5 & KRV R AR
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x4 3HEEBEERXY® P SDF-1,CXCR4,MMP-3 & MMP-13 S ELbB (x +s)
Table 4 Comparison of changes in contents of SDF-1, CXCR4, MMP-3 and MMP-13 in knee joint fluid among three groups(x +s)

20 5] i i) 1% SDF-1/pg-L ™" CXCR4/pg-L~" MMP-3/pg-L ™" MMP-13/pg-L "
R 2y 0 iR BIT AT 45 135.63 £37.25 59.64 £12.47 3.83 20.68 4.68 £0.42
WWIT R 39 82.33 £21.76"%% 28.18 £7.07'2% 1.24 +0.35"%9 1.59 +0.28"%%
T TS A VAT R 42 133.83 £29.74 59.07 +15.28 3.92 £0.43 4.72 £0.58
BT R 38 104.23 +14.57"% 37.74 £8.25"% 1.80 +0.29"% 2.62+0.61"%
Xif R M) 44 131.15 £35.88 60.68 +14.06 3.94 £0.72 4.61+0.55
BIT IR 41 118.94 £27.26" 49.92 +18.41" 2.36 +0.69" 3.45 +0.64"

x5 3HABERTEIOCANASRELER
Table 5 Comparison of recurrence rates among three groups at

3 and 6 months after treatment
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FEAR S P\ A AE 5 R A0 MO A R TR 4 4 A L
Wiz 6 7 F B 5 k2 5 KOA (g 4/ F LI, SDF-1/
CXCR4 {555 5 RIEM K E X REY, 5 HA R
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