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Effects of Ultrasound on Cell Proliferation from Chicken
Articular Cartilage Explants Culture
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This study was performed to examine the effects of therapeutic doses of ultrasound on
cell migration distance and proliferation of biopsies from articular cartilage. Articular
cartilage biopsies were isolated from proximal part of the tibial of chicken, and cultured.
Cartilage explants were exposed for a single 5 min to ultrasound with 0.1~1.6 W/cn
(spatial average-temporal average) at a frequency of 1 Mz A control group was treated

with the ultrasound generator switched off. The cell migration distance and cell
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proliferation analysis were performed on day 6 after stimulation of ultrasound. The

results revealed that ultrasound influenced cell migration distance and cell proliferation in

intensity-dependent manner. It was found that ultrasounds at 0.2 W/crt, 0.4 W/cr, and

08 W/cr were significantly increase respectively both cell migration distance and cell

proliferation (p<0.05). However, cell migration distance and cell proliferation were not

affected by exposure ultrasound at 0.1 W/cr and 1.6 W/crf compared with control

group. These results suggest that low-intensity ultrasounds at 0.2 W/cr, 0.4 W/, and

08 W/cr may stimulate cell proliferation of the chondroblasts, and reflect a potential

role in cartilage repair.
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HAE S ABEs] A8 01 W/er, 02
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Table 1. Distance(nm) of migration by ultrasound exposure in articular cartilage of

tibia explants from Loss chicken

95% Confidence Interval for

Intensity(W/ cr) n Mean SD Mean
Lower Bound Upper Bound
0.0 10 1.06 0.12 0.97 1.14
0.1 10 1.04 017 0.92 116
0.2 10 1.28 0.21 113 1.43
04 10 121 0.16 1.10 1.32
0.8 10 1.24 0.20 1.09 1.38
1.6 10 1.03 0.15 0.92 1.14

The results were calculated the mean + SD for 6 experiments
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Fig 1. A comparison of the effect of shame and ultrasound with various

intensities on migration distance of cells from articular cartilage biopsies.

Migration distances were measured on 7 days after explants culture.

Ultrasound at 0.2, 04, and 08 W/ had significantly increased

migration of chondroblasts from articular cartilage biopsies.

Values are the mean+SD(n=10).

Asterisk(*) denotes a significant difference(p<0.05).

4% BAAE g AZ 7R 490 nm
i FFEE AT AR 25 AF
g dzed 487dA B2 F
20| 058, 0.1 W/errs 057, 02
W/enie 064, 04 W/are 0.67, 0.8 W/er
£ 067, 1.6 W/ere 057 o|ATHE 2). %
3 A5 g FAEE JUESENT

43 00, 01, 02, 04, 08, 1.6 W/crid 7
o et Y% Aol BHPYow, oF
Duncan tF<AAZ L2 AF HAS 2
3} 02, 04, 08 W/er Z59 g3 23
ol zEH 01, 1.6 W/ar ZE9 %22
3 ASTEG Fo3A F7HE A o (p<0.05)
(2% 2.
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Table 2. Optical density by MTS assay in articular cartilage of tibia explants from

Loss chicken after ultrasound exposure

95% Confidence Interval for

Intensity(W/ cr) n Mean SD Mean
Lower Bound Upper Bound
0.0 10 0.58 0.06 0.54 0.63
01 10 057 0.10 0.50 0.64
02 10 0.64 0.10 0.56 0.71
04 10 0.67 0.08 0.61 0.73
08 10 0.67 0.09 0.61 0.74
1.6 10 0.57 0.08 0.51 0.62

The results were calculated the meanSD for 6 experiments

0.8

* * *
0.6 |
0.4
0.2 |
0
0 0.1 0.2 0.4

0.8 1.6 W/ ot

Optical Densi

Fig 2. A comparison of the effect of shame and ultrasound with various
intensities on optical densities of cells from articular cartilage biopsies.
Optical densities were measured on 7 days after explants culture.
Ultrasound at 0.2, 0.4, and 0.8 W/cr' had significantly increased migration
distance of chondroblasts from articular cartilage biopsies.

Values are the mean+SD(n=10).

Asterisk(*) denotes a significant difference(p<0.05).
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Table 3. ANOVA of mean migration distance of tissue biopsies from articular cartilage

SS df Mean Square F p
Between Groups 0.637 5 0.127 4.435 0.002
Within Groups 1551 54 2.87202
Total 2188 59

Table 4. ANOVA of mean optical density of tissue biopsies from articular cartilage

S5 df Mean Square F P
Between Groups 0.122 5 2.44902 3.175 0.014
Within Groups 0416 54 7.71303
Total 0.539 59
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