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Study on selective cancer therapy using apoptosis induced by sonodynamically activat
ed drug
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Recently, we have been studying antitumor activation of porphyrin compounds by ult
rasound. The present study aims to the application of sonodynamically inducted apoptosis by porphyrin comp
ounds for cancer treatment. Cells treated with ultrasound and Borphyrin sompounds such as Porfimer Sodium,

ATX-70, ATX-S10, NPe6 and DCPH-Na clearly showed membrane blebbing and cell shrinkag. Also, DNA ladder fo
rmation and caspase-3 activation were pbserved in cells treated with ultrasound and porphyrin compounds bu
t not in order treatments. In addition, the combination of porphyin compounds and ultrasound enhanced nitr
oxide generation measured by ESR. Sonodynamically induced apoptosis, caspase-3 activation, and nitroxide g
eneration were significantly suppressed by histidine. These findings suggest that ultrasonically generated

reactive oxygen species such as singlet oxygen is an important mediator of sonodynamically induced apopto
sis.



mm

sonodynamic therapy

XTT

MHz

DNA

phosphatidylserine(PS)
AnnexinV  PS
FITC
AnnexinV  PS
AnnexinV Pl
-3
8 9
-3 8
9 -3, 9
8
, ATX-S10
DCPH
DNA
DNA
DNA
OH



7

Iwase Y, Yumita N, Imaizumi T, Sakurazawa
A, Kaya Y, Nishi K, Ikeda T, Umemura S,
Chen F, Momose Y Sonodynamically Induced
Anticancer Effects by Water-soluble Fullerene
Derivative Drug Metabolism Reviews 45; 98-98,
2014

Yumita N, lwase Y, Imaizumi T, Sakurazawa
A, Kaya Y, Nishi K, Ikeda T, Umemura S,
Chen F  Momose Y  Sonodynamically
Induced Anticancer Effects by Functionalized
fullerenes  Anticancer Res. 2013; 33:700-6,
2013.

Yumita N, lwase Y, Nishi K, Komatsu H,
Fukai T, lkeda T, Umemura S, Momose Y.
Involvement of Reactive Oxygen Species in
Sonodynamically Induced Apoptosis by Novel
Porphyrin Derivative, DCPH-P-Na(l).
Theranostics, 2, 880-888, 2012.

Yumita N, lwase Y, Nishi K, lkeda K,
Onodera K, Fukai T, Umemura S, Momose Y.
Apoptosis of HL-60 Cells Induced by
Sonodynamic Therapy with Zinc Phthalocyanine
Tetrasulfonate. Pharmacometrics, 82, 75-83,
2012.

YumitaN, Iwase Y, Nishi K, Ikeda T, Fukai T,
Onodera K, Takeda K, Umemura S, Okudaira K,
Momose Y. Involvement of Reactive Oxygen
Species in Sonodynamically Induced Apoptosis
by
4-formyloximeetylidene-3-hydroxyl-2-vinyl-deut
erio-Porphynyl (1X)-6-7-diaspartic acid
(ATX-S10). Biochemistry &  Analytical
Biochemistry S2, 2-7, 2012.

Yumita N, lwase Y, Nishi K, lkeda T,
Komatsu H, Fukai T, Onodera K, Nishi H,
Takeda K, Umemura S, Okudaira K, Momose Y.
Sonodynamically-induced antitumor effect of
mono-I-aspartyl chlorin €6 (NPe6). Anticancer
Res. 31:501-6, 2011.

Yumita N, Iwase Y, Onodera K, Nishi H,
Takeda K, Fukai, T, Umemura S, Okudaira K,
Momose Y, Sonodynamic Antitumor Effect of
Zinc Pnthalocyanine Tetrasulfate on Murine
Solid Tumor colon 26, Pharmacometrics, 2011;
80: 13-20, 2011.

Nagahiko Yumita, Saeko Nakamura, Yumiko
lwase, Toshio Fukai, Toshihiko Ikeda, Shin-ichro
Umemura. Involvement of Reactive Oxygen

Species in Apoptosis Induced by Sonodynamic
Therapy with Chloroaluminum Phthalocyanine
Tetrasulfonate, SFRBM’s 20" Annual Meeting,
2013.11.19.-2013.11.26.,

Nagahiko Yumita, Yumiko Iwase, Takahiro

Imaizumi, Ai Sakurazawa, Yuka Kaya, Koji Nishi,

Shin-ichiro Umemura, Fu-Shin Chen, Yasunori

Momose, Yoshihiko Ikeda. Sonodynamically
Induced Anticancer Effects by Functionalized
fullerenes, 10™ International ISSX Meeting,
2013.9.29.-2013.10.3.,

Nagahiko Yumita, Yumiko Iwase, Koji Nishi,
Toshihiko Ikeda, Toshio Fukai

Umemura. Sonodynamically Induced Antitumor

Shin-ichiro

Effect of Novel Porphyrin Derivative, 73
FIP2013 ,2013.8.31-2013.9.5,,

, ATX-S10

132 ,2012.3.29.,

Yumiko Iwase, Kazuho Okudaira, Shin-ichiro
Umemura, Nagahiko Yumita, Sonodynamically
induced apoptosis by ATX-S10 in HL-60 cells,

,2011.104.,

()
FUKAI TOSHIO



10057755

@
YUMITA NAGAHIKO

40191481
IWASE YUMIKO

00521882



