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ABSTRACT Objective: Doxorubicin (DOX) is a commonly used chemotherapy drug for tumor treatment. However, the severe side
effects and multiple drug resistance (MDR) hinder its clinical application. The mitochondrial trans-membrane potential is relative high,
thus lipophilic cations show high affinity with mitochondria. In this paper, (3-carboxyl) phenyl bromide phosphine (TPP) was conjugated
with DOX to prepare mitochondria targeting TPP-DOX to overcome drug resistance of tumor cells. Methods: TPP-DOX was synthesized
by connecting TPP and DOX. The structure of TPP-DOX was confirmed by 'HNMR and MS. The antitumor activity of TPP-DOX was
tested in vitro against KB cells, A549 cells and MDA-MB-231/ADR cells by MTT method. The laser confocal microscope was used to
observe the cellular uptake and distribution of the TPP-DOX in tumor cells. Results: TPP-DOX exhibited lower cytotoxicity than free
DOX on KB cells and A549 cells, but it showed higher cytotoxicity than free DOX on MDA-MB-231/ADR cells. Confocal microscopy
confirmed that TPP-DOX distributed in the mitochondria and nucleus. Conclusions: TPP-DOX can overcome drug resistance in tumor
cells, and it is worthy of further investigation.
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Fig. 2 The mass spectrum of TPP-DOX conjugate
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Fig. 4 The cytotoxicity of DOX and TPP-DOX on KB cells (A), A549 cells (B) and MDA-MB-231/ADR cells (C) after 48 h of incubation
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Fig. 5 Confocal laser scanning microscopy image of A549 cells treated with
DOX (A) and TPP-DOX (B) at 37 C for 4 h. The DOX concentration was 2
pmol/L. The yellow color shows the localization of DOX (red) in
mitochondria (green).The pink region shows the localization of DOX (red)
in the nucleus (blue)(60% )
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Fig. 6 Confocal laser scanning microscopy image of MDA-MB-231/ADR
cell treated with DOX (A) and TPP-DOX (B) at 37 ‘C for 4 h. The DOX

concentration was 2 wmol/L. The yellow color shows the localization of
DOX (red) in mitochondria (green). The pink region shows the
localization of DOX (red) in the nucleus (blue)(60% )
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