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Expression of type II collagen and aggrecan in human articular cartilage
tissues after blocking stromal cell derived factor-1/chemokine receptor 4 signal pathway
in vitro

Li Yan-lin, Wang Guo-liang, Cao Bin, He Chuan, Gao Gang, Chen Wen-dong, Ma Ke, Xu Peng, Yang Guang

Abstract

BACKGROUND: Stromal cell derived factor-1(SDF-1)/chemokine receptor 4 (CXCR4) signal pathway plays a key role in
the pathogenesis of osteoarthritis.

OBJECTIVE: To explore the effect of SDF-1/CXCR4 signal pathway on the expression of type II collagen and
aggrecan mRNA of the synthesis in human articular cartilage after blocking the SDF-1/CXCR4 signal pathway with
AMD3100.

METHODS: The cartilage blocks from osteoarthritis patients who had total knee replacement and normal cartilage blocks
from patients who had traumatic amputation were collected and divided into three groups: experimental group,
experimental control group and blank control group. The three groups were cultured in the nutrient solution containing of
SDF-1 and AMD3100, SDF-1 and MAB310, as well as SDF-1 only, respectively.

RESULTS AND CONCLUSION: The expressions of type Il collagen and aggrecan mRNA, as well as type Il collagen
content in the experimental group was higher than those in the experimental control group and blank control group

(P < 0.05). These results suggest that SDF-1 can induce the degradation of type II collagen and aggrecan thruogh the
SDF-1/CXCR4 signaling pathway. Besides, AMD3100 can block SDF-1/CXCR4 signal pathway and reduce the
degradation of type Il collagen and aggrecan, and therefore slow down the degeneration of articular cartilage. But
AMD3100 cannot recover type Il collagen and aggrecan in osteoarthritis cartilage to normal levels
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Table 1 Comparison of type Il collagen mRNA expression
levels of each group (x+s, n=12)

Osteoarthritis cartilage group Normal cartilage group
Group

2d 4d 2d 4d

Experimental 3.80+0.05 3.67+0.10 4.53+0.10°  4.59+0.12°

Experimental ~ 2.99+0.09% 2.830.14%°  3.75+0.09” 3.66+0.13*
control

Blank control 1.00+0.00° 0.52+0.03%  1.84+0.11" 0.78+0.06™

P < 0.05, vs. experimental group; ®P < 0.05, vs. Osteoarthritis cartilage
group after cultured for 2 h; °P < 0.05, vs. Osteoarthritis cartilage group
after cultured for 4 h
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Table 3 Comparison of type II collagen expression levels of
each group (xts, n=12)

Osteoarthritis cartilage group Normal cartilage group
2d 4d 2d 4d

Group

Experimental  0.68+0.08 0.65+0.07  0.90+0.08"  0.86+0.10°

Experimental  0.47+0.06*  0.24+0.07°  0.65+0.09"  0.46+0.07°°
control

Blank control  0.19+0.02*  0.02+0.01°  0.44+0.07°"  0.22+0.07°°

3P < 0.05, vs. experimental group; °P < 0.05, vs. osteoarthritis cartilage
group after cultured for 2 h; °P < 0.05, vs. osteoarthritis cartilage group
after cultured for 4 h

K2 FUHAREHEATRNE MRNA £k &
Table 2 Comparison of aggrecan mRNA expression levels of
each group (x£s, n=12)

3 it

Osteoarthritis cartilage group Normal cartilage group

Group
2d 4d 2d 4d

Experimental ~ 4.00+0.16 4.06+0.29 456+0.21°  4.60+0.26°

Experimental ~ 3.17+0.11° 3.25+0.117  3.81+0.09"° 3.84+0.15%
control

Blank control  1.00+0.00% 0.50+0.05*  1.99+0.08%° 0.81+0.07%°

3p < 0.05, vs. experimental group; °P < 0.05, vs. osteoarthritis cartilage
group after cultured for 2 h; °P < 0.05, vs. osteoarthritis cartilage group
after cultured for 4 h

Osteoarthritis
cartilage
group 2d

M, 130 000

Osteoarthritis
cartilage

group 4 d M; 130 000

Normal
cartilage

group
2d

M, 130 000

Normal
cartilage
group 4d

M; 130 000

Confidential
reference
item
GAPDH

M, 360 000

a: The experimental group; b: The experimental control group; c: The
blank control group

Figure 1 Type II collagen expression in each group
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