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Radiosensitizing Effect of Tirapazamine-Gold Nanoparticle
Compound on Human Hepatoma HepG2 Cells

LIU Xi%?3, LIU Yan'?3, CHEN Weigiang"?, LI Qiang
(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. Key Laboratory of Heavy Ion Radiation Biology and Medicine of
Chinese Academy of Sciences, Lanzhou 730000, China;
3. Unwversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Tirapazamine (TPZ) was conjugated with polyethylene-glycol-coated gold nanoparticles (PEG-
GNP) to form new tirapazamine-gold nanoparticle compounds (TPZ-PEG-GNP). UV-vis absorption spectrum
of TPZ-PEG-GNP at wavelengths from 200 to 800 nm was measured with a microplate reader. The kinetics
of TPZ-PEG-GNP uptake by human hepatoma HepG2 cells was determined using inductively coupled plasma
mass spectrometry (ICP-MS). To evaluate the cellular toxicity of TPZ-PEG-GNP, the effect of TPZ-PEG-GNP
on HepG2 cell viability was examined by means of the MTT method. Moreover, the radiation enhancement
effect of hydroxide radical production in ultra-pure water with TPZ-PEG-GNP exposed to X-rays and carbon
ions was investigated using coumarin-3-carboxylic acid (3-CCA) as the free radical probe. More importantly, the
radiosensitizing effect of TPZ-PEG-GNP on HepG2 cells irradiated with X-rays and carbon ions was assessed
with the clonogenic survival assay. Our experimental results indicate that TPZ-PEG-GNP had nearly no toxicity
to HepG2 cells. The yield of hydroxide radicals in ultra-pure water in the presence of TPZ-PEG-GNP after
exposure to X-rays and carbon ions increased obviously and an obvious radiosensitizing effect of TPZ-PEG-GNP
on HepG2 cells was observed under aerobic conditions. The radiation enhancement ratio of TPZ-PEG-GNP on
HepG2 cells exposed to X-rays and carbon ions was 1.23 and 1.47 at 10% survival level.

Key words: tirapazamine; gold nanoparticles; human hepatoma HepG2 cell; radiosensitizing effect
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