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[Abstract] Objective: To investigate the possible mechanism of Wenjing Tongluo decoction (WTD) in
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alleviating articular cartilage defect in knee osteoarthritis (KOA ) and delaying joint degeneration. Method: The
KOA model was established by anterior cruciate ligament transection (ACLT). Mice were classified into sham-
operated group, model group, WTD high-dose and low-dose groups, and positive control group. Four weeks
after modeling, WTD groups and the positive control group were given WTD (80, 20 g-kg') and glucosamine
sulfate capsules (0.29 g-kg"') , respectively, and the sham-operated group and model group received normal
saline of the equivalent volume. After continuous intervention for 4 weeks, hemoxylin-eosin (HE) staining was
used to observe the morphological changes of cartilage and Mankin scoring system was employed to score the
knee cartilage. Western blot was combined with Real-time fluorescence quantitative polymerase chain reaction
(Real-time PCR) to detect the protein and mRNA levels of vascular endothelial growth factor « (VEGFA) ,
vascular endothelial growth factor receptor 2 (VEGFR2), extracellular signal-related kinase 1/2 (ERK1/2) and a
disintegrin and metalloproteinase with thrombospondin motifs 4 (ADAMTS4). Result: The Mankin score in the
model group increased as compared with that in the sham-operated group (P<0.01). Compared with the model
group, administration groups demonstrated alleviated articular cartilage defect and low Mankin score (P<0.01),
but there was no statistical significance in Mankin score between the WTD groups and positive control group.
The protein and mRNA levels of VEGFA, VEGFR2, ERK1/2, and ADAMTS4 in the model group were
significantly higher than those in the sham-operated group (P<0.01). The protein expression of VEGFA and
ERK1/2 was inhibited in each administration group as compared with that in the model group (P<0.01), and the
inhibition in the positive control group was stronger than that in the WTD low-dose group (P<0.05) but weaker
than that in the WTD high-dose group (P<0.01). Glucosamine Sulfate capsules suppressed the expression of
VEGFR2 and ADAMTS4 to the extent the same with low-dose WTD but weaker than the high-dose WTD (P<
0.05). Conclusion: WTD can relieve the articular cartilage injury in KOA mice, and the mechanism may be
related to VEGF/VEGFR2/ERK1/2 signaling pathway.
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ADAMTS4 ¥ ATGGCCTCAATCCATCCCAG 107
T AAGCAGGGTTGGAATCTTTGC

GAPDH ¥ AGGTCGGTGTGAACGGATTTG 123

Tt TGTAGACCATGTAGTTGAGGTCA

YL N SE R SRR/, R A0 R 18 3 £y
P16 A IR A W2 O e, R T Y (0 5 P R
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Mankin's P43 34 {2 35 B AR (P<0.01) ; R 203 2 ¥ 1
IR 5 R e i A 4 W AL ) 22 S RS iR
o WE T, %2,

D E
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B 1 BREZBELKFHKOANRBRRBFALKFM (HE, x400)
Fig. 1 Effect of Wenjing Tongluo decoction on knee cartilage of KOA mice (HE, x400)
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HOEAEE R o VEGF 2 98 45 1 45 A i Y 3 2 [N
FZ—,VEGF = RN N 5 OA i Jie B 2
%o TTEZAFFEEW], VEGF 7E OA A [R] [y B 1 56 15
HUO T AT ME Y O R R
1 2B BT O A N . WA PR BTAE S —Fh
R 5 09 VEGF 0 i 7], 8 TIE 52 A8 0% 9 20 561 N
VEGF 133k , DA 0804 5 15 P I 787 A2 ol 410 1 e P
B g R JE Y N MMP-1 B 3635, W R R P T
OA A IRYTAVE ™Y . SONG %522 i JiE BH Vb 1) 5 e

®3 BEBEHKZX KOA/NR VEGFA,VEGFR2,ERK1/2, ADAMTS4 & A R IXHIFME (¥+s5,n=3)
Table 3 Effect of Wenjing Tongluo decoction on protein expression of VEGFA, VEGFR2, ERK1/2 and ADAMTS4 in KOA mice (x£s,n=3)

4151 Fl /g kg VEGFA/GAPDH VEGFR2/GAPDH ERK1/2/GAPDH ADAMTS4/GAPDH
BFR 0.31+0.03 0.30+0.02 0.75+0.06 0.21+0.02
F 0.72+0.072 0.67+0.072 1.92+0.19? 0.54+0.052
2SI 3771 80 0.23+0.024©) 0.26+0.0245 0.97+0.07% 0.22+0.0245
20 0.37+£0.06*5) 0.41£0.07% 1.47+0.2546 0.26+0.049
Tt R 2 22k 7 0.29 0.52+0.05% 0.40+0.04 0.67£0.07% 0.32+0.03%

SR P AR LV P<0.05,2P<0.01; SR TIL] L4 3 P<0.05,% P<0.01 ;5 1 R L4 4 B 41 L 4 5 P<0.05,9P<0.01(F 4 [) .

R4 BEELEFHX KOA/NR VEGFA,VEGFR2,ERK1/2,ADAMTS4 mRNA RiZ KM (¥+s,n=3)
Table 4 Effect of Wenjing Tongluo decoction on mRNA expression of VEGFA, VEGFR2, ERK1/2 and ADAMTS4 in KOA mice (x+s,n=3)

20 51 il /g kg VEGFA VEGFR2 ERK1 ERK2 ADAMTS4
[EERYN 0.50+0.00 1.08+0.03 1.00+0.14 1.00+0.06 0.04+0.01
8 0.91+0.042 2.20+0.14? 1.30+0.012 6.21+0.552 1.09+0.252
i 2538 4% 1) 80 0.48+0.02% 1.27£0.19%9 1.06+0.06> 2.84+0.17+9 0.18+0.029

20 0.78+0.034%) 1.70+0.25% 1.20+0.06 2.66+0.214©) 0.72+0.013-%)
it 1R 20 e 4 4 W 0.29 0.44+0.019 1.63+0.15% 1.07+0.00® 1.08+0.15% 0.14+0.05%
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