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Mitochondrial Reactive Oxygen Species Accelerated Cancer Specific Porphyrin
Accumulation to Enhance Photodynamic Therapeutic Effect in Gastric Epithelial
Cells
OHirofumi Matsui, Hiromu Ito, Hiromi Kurokawa

Faculty of Medicine, University of Tsukuba

Tumor Environment Sensitive Photodynamic Therapy
OKun Na
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NADPH depletion as a cause of 5-ALA fluorescence in high grade gliomas
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Photodynamic Therapy for malignant brain tumor: clinical trials and results
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3-1 Type | ROS-mediated therapeutic enhancement in concurrent
Carboplatin Photodynamic therapy

Younshick Choi”, Ji-Eun ChangZ), Sanghoon ]he0n2>, Sei-Jun Han”,
OJong-Ki Kim"*
1) Biomedical Engineering, School of Medicine, Catholic University of Daegu, Daegu City
42472 Korea
2) Thoracic surgery, Seoul Natioan! University Bundang Hospital, Sungnam City 13620 Korea
3) Emeritus Professor, Chosun University School of Medicine, Gwanju City 501759 Korea
Corresponding*

Type 1 (radical formation) and Type II (singlet oygen) reaction can occur
simultaneously and the ratio between them depends on the photosensitizer and the
nature of substrate molecules, resulting in modulation of three different programmed
cell death, e.g. apoptotic, necrotic and authphagic cell death (1). Photofrin was known to
induce cellular signalling typically through 'O,. Since we previously reported complete
tumor regression without relapse by concurrent low-dose carboplatin-Photofrin PDT
on a number of patients with cervical cancer with successful delivery of babies (2), the
patient number that demonstrated beneficial effects by ccPDT has been increased by
20 up to now with extension of indication to endometrial cancer. This study aims to
investigate the molecular mechanism underlying ccPDT with low dose carboplatine
plus Photofrin. Three intracellular ROS species (H,0,, OH ,0, ), were masured and
compared from a set of HeLa cells loaded with fluorescent oxidant agents and either
photofrin or/and carboplatin under photodynamic irradiation of 630 nm-light with a
range of dose (0- 5 J) in conjunction with induced cytotoxicities. Photofrin PDT alone
did not enhance either hydroxyl radicals or super oxide anion, but a slight enhancement
of hydrogen peroxide. A larger enhancement (several factor) of ROS production was
observed in a dose-dependent manner from ccPDT in the presence of carboplatin,
especially hydroxyl radical and hydrogen peroxide, in conjunction with observation
of both necrotic and apoptotic cell death, compared with PDT alone. Carboplatin-
mediated Fenton reaction, 2[P#), + H,O, — [Pt?**®], + OH + OH’, was proposed to
explain these results for the dose-dependent enhancement of OH .

Our result demonstrates the fertility preservation capacity of ccPDT with biophysical

mechanism.

References
1. E. Buytaert, M. Dewale and P. Agostinis, Biochim. Biophys. Acta, 1776 (2007) 86.
2. T-G Ahn, B-R Lee, J-K Kim, B-C Choi, S-J] Han, Gynecologic Oncology Reports 2 (2012) 54.
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