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An Evaluation of Low Intensity Ultrasonic Characteristics
for Arthritis Healing
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Abstract

Nowadays chronic degenerative diseases such as arthritis are increasing rapidly, even though acute
infectious diseases are decreasing due to the advance of modern medicine. Although many of remedies
are developed for arthritis healing, there is no precise medical prescription, and pathogenesis is not
examined exactly. In this study, we confirmed gene expression of BMP 1A, BMP 2B, osteonectin and
MGP which are genes related with bone formation in osteoblast by using ultrasonic stimulation.
Through this study, we also evaluated the fact that ultrasound could be applied to arthritis healing by
making activated osteoblast induce remodeling of cartilage. As a result of this research, BMP 2B and
MGP have higher rates of expression in specific ultrasound mode. In conclusion, it is expected that
ultrasound could be used efficiently for healing arthritis if we use ultrasounds according to symptoms
of arthritis on reasonable terms.
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Fig. 1 The illustration of ultrasound treatment
system
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Fig. 2 Calibration device of ultrasound output signal
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Fig. 4 The BMP 2B and MGP manifestation on
30% of duty cycles.

Lane 1: control, Lane 2: 0.1W/cm?,
Lane 3: 0.3W/cm’, Lane 4: 0.5W/cm®



AR z&se BEE A5 HEA 9o} 791

Table 1 The manifestation ratio on 30% of duty
cycles

Intensity

Many 2 2 2
Control|0.1W/em®|0.1W/cm®|0.1W/cm
—festation

ratio(9%)
BMP2B | 63.8 74.8 79.1 74.3
MGP 76.2 56.4 40.4 164
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Fig. 5 The BMP 2B and MGP manifestation on
50% of duty cycles
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9] AxolAE T us LdEol 13284
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Table 2 The manifestation ratio on 50% of duty

cycles
Intensity
Man ‘ 2 2 ‘ 2
Control [0.1W/cm”{0.1W/cm”(0.1W/cm
~festatio
ratio(%))

BMP2B | 6338 66.7 64.5 60.2

MGP 76.2 53 824 100.8

Table 3 The manifestation ratio on 70% of duty
cycles

Intensity

Control |0.1W/em?|0.1W/cm®|0.1W/cm®
—festatio

ratio(96)
BMP1A | 821 78.6 70.9 53.1

MGP 76.2 885 86.6
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]

3t AL YEbdd. osteonetin®] Z 9= ol
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FolRd] wet MGP] LA EL FUlete 5o
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