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Zinc enhances chemosensitivity to paclitaxel
in PC-3 prostate cancer cells
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Abstraet. Pachitaxel-based chemotherapy 15 a promising
approach for prostate cancer treatment. However, single-drug
chemotherapy 1s associated with an increased risk ol drug
resistance, Therefore, novel combination chemotherapy
regimens are a popular topic of research. Zine participates in
the regulation of apoptosis, for example in the form of Zn*™
and via zinc-dependent enzymes. Zinc ¢an either induce or
suppress apoptosis, and s effect depends primarily on its
concentration. Previous research has demonstrated that physi-
ological concentrations of zine can directly induce apoptlosis
ol PC-3 prostate cancer cells via the mitochondrial pathway. In
prostate cancer Lissues, zinc concentrations have been demon-
strated to be reduced compared with non-cancerous tissues.
Furthermore, the concentration of zine has been demonstrated
Loy decrease further with cancer progression. In the present
study, it was investigated whether exposure of PC-3 cells to
zing improved their sensitivity to the chemotherapeutic agent,
paclitaxel. MTT assays, cell clone formation assays, Hoechst
staining and flow cytometry revealed that zine enhanced
PC-3-cell chemosensitivity to paclitaxel. Western blotting and
reverse transeription-polymerase chain reaction were used to
determine that the mitochondria-mediated apoptosis signaling

mathwav ic inunlved with sincmachitaxel-induesd cell death

Introduction

Prostate cancer is among the most common types of cancer
in elderly men, and 15 a leading cause of cancer-associated
mortality in Western countries (1), Treatment strategies for
prostate cancer include surgery, hormone therapy, radiotherapy
and chemotherapy (2). Chemotherapy serves an important
role in the treatment of castration-resistant metastatic pros-
tate cancer (3). Paclitaxel has been demonstrated to result in
significant antitumor responses in combination with other
agents (4.5). However, there are limitations to chemotherapy.
including the development of drug resistance, particularly
multidrug resistance (6). Therefore, the wdentification of
effective mechanisms to prevent chemotherapy resistance 1s
essential.

The mechanism by which paclitaxel acts on prostate
cancer cells is different from the mechanisms of action of
other anticancer drugs, and it functions by inhibition of
cytoplasmic microtubule depolymerization (7). This inhibits
normal spindle formation and causes cell cyele arrest in the
G2/M phase (8). Other studies have suggested that the main
mechanism by which paclitaxel acts on prostate cancer cells
iz via Bel? deeradation which eeduess the DN A nratective

VEFRRKREAERE (PEEFHERE) LKLY






v OLBE) RIZHT/A T HERIBUR ERERAX B4



vV (ER®E) REARAKBAER T HEM




4

BEXETERARRELEMERREY

EEHiEZF
iy % A

@fgasﬂlﬁ.h



V (REREMSREF) RIELATAREEBBREEREM




VY (hEF) RIEATNRRHMEIRERB

EZFEES
IEE 3757

EH RRH




