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ABT 737-loaded Upconversion Nanophotosensitizer for enhancement of
photodynamic therapy efficacy through inhibition of survival pathway
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Similar to many other anticancer therapies, photodynamic therapy (PDT) is also subject to
intrinsic cancer resistance mediated by cell survival pathways. The reactive oxygen species
(ROS) produced by PDT not only culminates the tumor, but also triggers a stress response
that, as part of a cell survival mechanism, helps cancer cells to escape from the PDT-induced
oxidative stress and cell damage, resulting in poor PDT effect[1-2]. These survival pathways
are mediated by many different proteins, among which Bcl-2 protein, played an important
role in regulation of programmed cell death, has been proved to involve in protecting against
oxidative stimuli[3]. Here we reported, for the first time, that ABT737 molecules, an inhibitor
of Bcl-2 proteins, combined with Zinc phthalocyanine (ZnPc) loaded upconversion
nanophotosensitizer (ABT737@ZnPc-UCNPs), can significant enhance PDT efficacy through
inhibition of survival pathway. The susceptibility to oxidants, mechanism of tumor cell
apoptosis, tumor angiogenesis as well as the levels of antioxidant enzymes in PDT mediated
by ZnPc-upconversion nanophotosensitizer (ZnPc-UCNPs) alone, and in combination with
ABT 737 (ABT737@ZnPc-UCNPs) were studied in vitro and in vivo. With these experiments
we verified that the ABT737@ZnPc-UCNPs could serve as an effective photosensitizer for
significantly enhancement of PDT efficiency, which offers a potential new therapeutic option
of applying survival pathway inhibitors as adjuvant agents in PDT.

Figure 1. Cells may adapt to ZnPc-UCNPs mediated PDT through
changes of mitochondrial morphology, resulting in PDT resistance
to a certain extent, and inhibition of this process by ABT737 might
recover the cytotoxic effects of ZnPc-UCNPs mediated PDT.
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