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6) Enhancement of ultrasound-induced cancer cell killing
by streptomycin
Feril, Loreto B. Jr.", Tachibana K', Kondo T?, Ogawa R’,

Cui ZG* (R RFEE TR, T ILIRFESH)
Background: This study aims to determine the effects of strepto-
mycin against cancer cells when combined with therapeutic
ultrasound. Methods: Human cancer cell lines (leukemia U937,
malignant melanoma C-32, cervix carcinoma HelLa and oral
squamous cell carcinoma HSC-2), and normal melanocytes were
used in the study. First, immediate (up to 6 hr) and long-term (up to

3 days) toxicities of streptomycin at various concentrations (100 to
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20,000 ug/ml) were investigated. The recommended dose for
streptomycin is 100 ug/ml. The cells were then exposed to
ultrasound (1.0 MHz; 0. 54 W/cm’ ; duty factor of 25%; pulsed at
0.5 Hz; for 20 s) with or without streptomycin. Results: There was
no immediate toxicity of streptomycin at the recommended dose, but
3-day treatment resulted in growth inhibitions. At higher doses,
varying level of toxicity on cell lines resulted in cell death. Normal
melanocyte was shown to be the most resistant of the cell lines.
Among the cancer cell lines, the order of sensitivity to the agent is as
follows: U937 > HSC-2 > HeLa > C-32. U937 is therefore the most
sensitive among the cancer cell lines, while C-32 is the most
resistant. Immediate toxicity was observed only at 5 x the recom-
mended dose. Ultrasound exposure in the presence of streptomycin
resulted in significant enhancement of ultrasound-induced cell
killing, including enhanced induction of ultrasound-induced
apoptosis.

Conclusion: The findings suggest potential clinical use of strepto-
mycin to augment the anticancer effect of therapeutic ultrasound.

7) HIFU and Sonodynamic therapy of Melanoma cells with

Verteporfin

Moosavi Nejad S. Fatemeh', Katsuro Tachibana',

S. Hamid R. Hosseini’, Hitomi Endo', Koichi Ogawa',

Reiko Naito’, Juichiro Nakayama® ('Department of Anatomy,

Fukuoka University School of Medicine, ‘Bioelectrics Research

Center, Kumamoto University, ‘Department of Dermatology,

Fukuoka University School of Medicine)

Sonodynamic therapy (SDT) is a new modality for cancer therapy
by using ultrasound to enhance the cytotoxic effects of sonosensitizers
drugs. Ability of focusing high intensity ultrasound deeply into a
small region of a tumor is a unique advantage of HIFU (high-
intensity focused ultrasound) for a non-invasive cancer treatment. In
this study, we evaluated the antitumor effects of HIFU combined
with Verteporfin (Visudyne) on a melanoma cell line both in vitro
and in vivo. Human melanoma cells (C32) were irradiated with
HIFU (frequency, 3. 5 MHz; burst rate, 100 Hz; duty cycle, 50%) in
the presence and/or absence of Verteporfin (400 ul/ml). Cytotoxic
effect of Verteporfin with HIFU in vitro was greater than that of
Verteporfin or HIFU alone. Cell viability had direct correlation with
the intensity and duration of HIFU exposure, as well as concentration
of Verteporfin in the suspension. /n vivo results showed increase
necrotic areas with significant hemorrhage in the groups treated with
Verteporfin and HIFU. In this study, our findings provide a rational
basis for the development of an effective HIFU based sonodynamic
activation method. This technique may offer non-invasive therapy for
melanoma in the near future.
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#5588 1) Acoustics-based multi-modality molecular imaging
and targeted therapy
Pai-Chi

Engineering, National Taiwan University)

Li (Distinguished Professor, Department of Electrical

This paper provides a review of advanced multi-modality molecular
imaging and targeted therapy using ultrasound on 1) advanced US
imaging using high frequency, 2) photo-acoustic biomedical
applications, 3) potential utilization of gold nano-rod, 4) molecular
targeted imaging, 5) multi-functional agents for imaging and
therapeutics, and 6) photo-thermal therapy. Other applications in
future are also discussed.
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