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The grape and wine constituent piceatannol inhibits
proliferation of human bladder cancer cells via
blocking cell cycle progression and inducing
Fas/membrane bound Fas ligand-mediated apoptotic

pathway

Po-Lin Kuo and Ya-Ling Hsu

Cell Biology Laboratory, Department of Biotechnology, Chia-Nan University of Pharmacy and Science,

Tainan, Taiwan

Piceatannol (3,3',4,5"-Tetrahydroxy-trans-stilbene) is a polyphenol present in grapes and wine. Picea-
tannol is a protein kinase inhibitor that modifies multiple cellular targets exerting immunosuppres-
sive, antileukemic, and antitumorigenic activities in several cell lines and animal models. In this
study, the antiproliferative activity of piceatannol was investigated. The results showed that piceatan-
nol inhibited the proliferation of T24 and HT1376 human bladder cancer cells by blocking cell cycle
progression in the GO/G1 phase and inducing apoptosis. ELISA showed that the GO/G1 phase arrest is
due to an increased in the expression of p21/WAF1. An enhancement in Fas/APO-1 and membrane-
bound Fas ligand (mFasL) might be responsible for the apoptotic effect induced by piceatannol. Our
study reports the novel finding, that the induction of p21/WAF1 and activity of the Fas/mFasL apop-
totic system may participate in the antiproliferative activity of piceatannol in T24 and HT 1376 cells.
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1 Introduction

Bladder cancer is the second most-common cancer of the
genitourinary tract. Currently, there are a wide range of
therapeutic modalities available based on the extent of the
disease including intravesical chemotherapy, surgery, radia-
tion therapy, and systemic chemotherapy. Unfortunately,
patients with advanced bladder cancer face a 5 year survival
rate of approximately 20—40% despite the wide range of
treatment modalities [1—3]. This is because these classical
treatments are hampered by unwanted side effects and,
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most importantly, by the development of tumor resistance
[4]. There is an obvious urgent need for novel and effective
therapies against bladder cancer.

Apoptosis plays an important role in homeostasis and
development of tissue in the organism [4]. Imbalance
between cell proliferation and apoptotic cell death will
result in serious disease such as cancer. Many studies have
demonstrated that cancer treatment by chemotherapy and
y-irradiation kills target cells primarily by the induction of
apoptosis [4, 5]. Several previous publications have
reported that anti-cancer agents may induce apoptosis via
the Fas/FasL system [6—8]. Fas is a cell surface receptor
comprising a type I transmembrane receptor that expresses
a cytoplasmic death domain and belongs to the tumor
necrosis factor receptor superfamily [9]. Activation of Fas
by its ligand (FasL) results in the oligomerization of its
intracellular death domain and the recruitment of the intra-
cellular adaptator Fas-associated death domain. Once
bound, Fas-associated death domain is able to activate pro-
caspases-8 and -10 in a death inducing signaling complex.
In turn, caspases-8 and -10 activate downstream caspases,
resulting in apoptotic cell death [10].
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Piceatannol (3,3',4,5'-Tetrahydroxy-tfrans-stilbene) is a
naturally occurring stilbene present in the skins of grapes,
rhubarb, and sugar cane [11—14]. Piceatannol, a promising
chemopreventive agent with anti-leukemic activity, is being
extensively studied for treating various cancers and dis-
eases, including colorectal and lung cancer as well as cardi-
ovascular disease [15, 16]. Piceatannol acetate significantly
inhibited the tumor growth Lewis lung carcinoma-bearing
and carcinectomized mice [17]. Ferreira et al. revealed that
piceatannol and its methylation derivatives increased the
proapoptotic effect of doxorubicin in MDR1 gene-trans-
fected mouse lymphoma cells [18]. Piceatannol is structur-
ally similar to the anti-cancer stilbene resveratrol, which is
also present in red wine, and preliminary data suggests that
resveratrol is metabolized to piceatannol via cytochrome
P4501B1 [19]. Piceatannol has been reported to be a pro-
tein-tyrosine kinase inhibitor with immunosuppressive
activity, which could play an important role in preventing
graft rejection [20—23]. Furthermore, piceatannol also has
been indicated to possess anti-inflammatory properties,
suppressing the activation of the nuclear transcription factor
nuclear factor kappa B through inhibition of IxBa kinase
and p65 phosphorylation [24]. However, the underlying
mechanism of action of piceatannol in bladder cancer cells
has remained largely unknown. In this study, we determined
the antiproliferative activity of piceatannol, and examined
its effect on cell cycle distribution and apoptosis in two
human bladder cancer cell lines, T24 and HT1376. Further-
more, to establish the anticancer mechanism of piceatannol,
we assayed the levels of p53, p21/WAF1, Fas/APO-1 recep-
tor, and FasL, which are strongly associated with the signal
transduction pathway of apoptosis and affect the chemosen-
sitivity of tumor cells to anticancer agents.

2 Materials and methods

2.1 Chemicals and reagents

Fetal bovine serum (FBS), penicillin G, streptomycin,
amphotericin B and DMEM were obtained from GIBCO
BRL (Gaithersburg, MD, USA). Piceatannol, DMSO, ribo-
nuclease, and propidium iodide (PI) were purchased from
Sigma Chemical (St. Louis, MO, USA). Sodium 3-[1-(phe-
nylamino-carbonyl)-3,4-tetrazolium]-bis(4-methoxy-6-
nitro) benzene-sulfonic acid hydrate (XTT) and p53 pan
ELISA kits were obtained from Roche Diagnostics (Man-
nheim, Germany). Nucleosome ELISA, WAF1 ELISA,
FasL, Fas/APO-1 ELISA, and caspase-8 assay kits, and cas-
pase-8 inhibitor, benzyloxy-carbonyl-Val-Ala-Asp-fluoro-
methylketone (Z-IETD-FMK) were purchased from Cal-
biochem (Cambridge, MA, USA). Anti-Fas antibody (ZB4)
was obtained from Upstate Biotechnology (Lake Placid,
NY, USA).
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2.2 Preparation of piceatannol

Piceatannol was dissolved in DMSO and stored at —20°C.
For all experiments, the final concentrations of the test
compound were prepared by diluting the stock with
DMEM. Control cultures received the carrier solvent (0.1%
DMSO).

2.3 Cell culture

Bladder cancer cell line T24 (ATCC HTB-4) and HT1376
(ATCC CRL-1472) were obtained from the American Type
Cell Culture Collection (Rockville, MD, USA). It was
maintained in monolayer culture at 37°C and 5% CO, in
DMEM supplemented with 10% FBS, 100 units/mL of pen-
icillin G, 100 pg/mL of streptomycin, and 0.25 pg/mL of
amphotericin B.

2.4 Cell proliferation assay

Inhibition of cell proliferation by piceatannol was measured
by XTT assay. Briefly, cells were plated in 96 well culture
plates (1 x 10* cells/well). After 24 h incubation, the cells
were treated with vehicle alone (0.1% DMSO) and picea-
tannol (0.5, 2.5, 5, and 10 uM) for 48 h. Fifty microliters of
XTT test solution, which was prepared by mixing 5 mL of
XTT-labeling reagent with 100 pL of electron coupling
reagent, was then added to each well. After 6 h incubation,
the absorbance was measured on an ELISA reader (Multis-
kan EX; Labsystems; Thermo Electron Corporation, Mil-
ford, USA) at a test wavelength of 492 nm and a reference
wavelength of 690 nm.

2.5 Cell cycle analysis

To determine cell cycle distribution, 5x 10° cells were
plated in 60 mm dishes and treated with vehicle alone
(0.1% DMSO) and piceatannol (4 and 8 puM) for 24 h. After
treatment, the cells were collected by trypsinization, fixed
in 70% ethanol, washed in PBS, re-suspended in 1 mL of
PBS containing 1 mg/mL ribonuclease and 50 ug/mL PI,
incubated in the dark for 30 min at room temperature, and
analyzed by EPICS flow cytometer. The data were analyzed
using the Multicycle software (Phoenix Flow Systems, San
Diego, CA, USA).

2.6 The analysis of apoptosis

Quantitative assessment of apoptosis was analyzed by an
Annexin Vassay kit (BD Biosciences PharMingen, San Jose,
CA, USA). Briefly, cells grown in 10 cm Petri dishes were
harvested with trypsin and washed in PBS. Cells were then
resuspended in binding buffer (10 mmol/L HEPES/NaOH
(pH 7.4), 140 mmol/L NaCl, 2.5 mmol/L CaCl,) and stained
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with Annexin V-FITC and PI at room temperature for 15 min
in the dark. Cells were then analyzed in an EPICS flow
cytometer (Coulter Electronics) within 1 h after staining.
Data from 10000 cells were collected for each data file.
Apoptotic cells were defined as Annexin V-FITC-positive
and PI-negative cells. Our definition of cellular status is as
follows: unstained cells were classified as “live”, cells
stained for Annexin V only were “early apoptotic”, cells
stained for both Annexin Vand PI were “late apoptotic”, and
cells stained for PI only were “dead”. Apoptotic cells were
the sum of early and late apoptotic cells [25—-27].

Quantitative assessment of oligonucleosomal DNA frag-
mentation was also assayed using the Nucleosome ELISA
kit. This kit uses a photometric enzyme immunoassay that
quantitatively determines the formation of cytoplasmic his-
tone-associated DNA fragments (mono and oligonucleo-
somes) after apoptotic cell death. For determination of
apoptosis by ELISA, cells were treated with vehicle alone
(0.1% DMSO) and piceatannol (4 and 8 uM) for the indi-
cated time. The induction of apoptosis was evaluated by
assessing the enrichment of nucleosome in cytoplasm, and
determined exactly as described in the manufacturer's pro-
tocol [28].

2.7 Assaying the levels of p53, p21, Fas/APO-1,
and Fas ligand (mFasL and sFasL)

p53 pan ELISA, WAF1 ELISA, Fas/APO-1 ELISA and
FasLL ELISA kits were used to detect p53, p21, Fas/APO-1
receptor and soluble (sFasL)/membrane-bound Fas ligand
(mFasL). Briefly, T24 and HT1376 cells were treated with
vehicle alone (0.1% DMSO) and piceatannol (4 and 8 uM)
for 6, 12, 24, and 48 h. The samples of cell lysate were
placed in 96 well (1 x 10° per well) microtiter plates that
coated with monoclonal detective antibodies, and incubated
for 1 h (Fas/APO-1), 2 h (p53 or p21/WAF1) or 3 h (FasL)
at room temperature. It was necessary to determine sFasL
in cell culture supernatant by using FasL ELISA kit. After
removing the unbound material by washing with washing
buffer (50 mM Tris, 200 mM NaCl, and 0.2% Tween 20),
the detector antibody that is bound by horseradish peroxi-
dase, conjugated streptavidin, was added to bind to the anti-
bodies. Horseradish peroxidase catalyzed the conversion of
a chromogenic substrate (tetramethylbenzidine) to a col-
ored solution with color intensity proportional to the
amount of protein present in the sample. The absorbance of
each well was measured at 450 nm, and concentrations of
p53, p21/WAF1, Fas/APO-1, and FasL were determined by
interpolating from standard curves obtained with known
concentrations of standard proteins [29].

2.8 Assay for caspase-8 activity

The assay is based on the ability of the active enzyme to
cleave the chromophore from the enzyme substrate, Ac-
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IETD-pNA. The cell lysates were incubated with peptide
substrate in assay buffer (100 mM NaCl, 50 mM HEPES,
10 mM DTT, 1 mM EDTA, 10% glycerol, 0.1% CHAPS,
pH 7.4) for 3 h at 37°C. The release of p-nitroaniline was
monitored at 405 nm. Results are represented as the percent
change of'the activity compared to the untreated control [28].

2.9 Western blot assay

Cells (8 x 10%dish) were seeded in a 10 cm dish. After 24 h
of incubation, cells were treated with 8 uM of piceatannol
for the indicated times. Total cell extracts were prepared in
lysis buffer (50 mM Tris-HCI, 150 mM NaCl, 1 mM
EGTA, 1 mM EDTA, 20 mM NaF, 100 mM Na;VOy,, 0.5%
NP-40, 1% Triton X-100, 1 mM PMSE, 5 ug/mL Aprotinin,
and 5 pg/mL Leupetin). Equivalent amounts of protein
were resolved by SDS-PAGE (10—12%) and transferred to
PVDF membranes. After the membrane was blocked in
Tris-buffer saline containing 0.05% Tween 20 and 5% non-
fat powdered milk, the membranes were incubated with pri-
mary antibodies (the antibodies specific against p53 and
p21) at 4°C for 16 h. After washing three times with Tris-
buffer saline for 10 min each, the membrane was incubated
with horseradish peroxidase-labeled secondary antibody
for 1 h. The membranes were washed again, and detection
performed using the enhanced chemiluminescence blotting
detection system (Amersham, USA) [30].

2.10 Statistical analysis

Data were expressed as means + SD. Statistical comparisons
of the results were made using analysis of variance
(ANOVA). Significant differences (p < 0.05) between the
means of control and piceatannol-treated cells were ana-
lyzed by Dunnett's test.

3 Results

3.1 Effect of piceatannol on T24 and HT1376 cell
proliferation

We first tested the antiproliferative effect of piceatannol in
two human bladder cancer cell lines, T24 and HT1376. As
shown in Fig. 1, the proliferative inhibitory effect of picea-
tannol was observed in a dose-dependent manner. At 48 h,
the maximal effect on proliferation inhibition was observed
with 10 uM piceatannol, which inhibited proliferation in
81.5 and 77.5% of T24 and HT1376 cells. The ICs, values
were 3.9 and 4.6 uM, respectively.

3.2 Piceatannol-induced cell cycle arrest and
apoptosis in T24 and HT1376 cells

The results on the effects of piceatannol on cell cycle pro-
gression of T24 and HT1376 are shown in Fig. 2. As com-
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Figure 1. The anti-proliferative effect of piceatannol in T24
and HT1376 cells. Adherent cells plated in 96-well plates (10*
cells/well) were incubated with different concentrations of
piceatannol at 48 h. Cell proliferation was determined by XTT
assay. Results are expressed as percent cell proliferation rela-
tive to the proliferation of control. Each value is the mean + SD
of three determinations.

pared to the control, 4 uM of piceatannol increased the pop-
ulation of GO/G1 phase from 35.7 to 47.2% and 39.7 to
51.2% in T24 and HT1376 cells. This effect was enhanced
when T24 and HT 1376 cells were treated by 8 uM of picea-
tannol (59.6 and 65.6% cell population in GO/G1 phase of
T24 and HT1376, respectively).

A quantitative evaluation of apoptosis was sought using
an Annexin V-FITC dye to detect the translocation of phos-
phatidylserine from the inner (cytoplasmic) leaflet of the
plasma membrane to the outer (cell surface). Compared
with vehicle-treated cells, 8 WM piceatannol induced 42.7
and 34.7% of apoptotic cells in T24 and HT1376 at 48 h,
respectively (Fig. 3(A)). Additionally, a quantitative evalua-
tion was sought using ELISA to detect histone-associated
oligonucleosome DNA fragments. Compared with vehicle-
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Figure 2. Effects of piceatannol on cell cycle distribution in
T24 and HT1376 cells. Cells following treatment with vehicle
alone (0.1% DMSO) and piceatannol (4 and 8 uM) for 24 h
were fixed and stained with PI, and cell cycle distribution was
then analyzed by flow cytometry. Each value is the mean + SD
of three determinations. The asterisk indicates a significant dif-
ference between control and piceatannol-treated cells as ana-
lyzed by Dunnett's test (p < 0.05).

treated cells, 8 uM piceatannol induced 9.2- and 6.5-fold of
cytoplasmic oligonucleosome in T24 and HT1376 at 48 h,
respectively (Fig. 3(B)).

3.3 Piceatannol-mediated cell cycle arrest
operates through the induction of p21/WAF1
protein in T24 and HT1376 cells

To determine whether tumor suppression factor p53 and its
downstream molecule p21/WAF1 are involved in the
piceatannol-mediated antiproliferative effects of T24 and
HT1376 cells, the levels of these proteins were assayed by
ELISA and western blot. T24 and HT1376 cells were
treated with 4 and 8 uM piceatannol for 6, 12, 24, and
48 h. Treatment of piceatannol for up to 8 uM at 48 h did
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Figure 3. Induction of apoptosis in T24 and HT1376 cells by piceatannol. Piceatannol induced apoptosis in T24 and HT1376 cells
determined by Annexin V-FITC/PI dye (A) and Nucleosome ELISA kit (B). For (A) and (B), cells were treated with vehicle and picea-
tannol for indicated times, and then the induction of apoptosis was assessed by Annexin V-FITC/PI dye and Nucleosome ELISA kit.
The asterisk indicates a significant difference between control and piceatannol-treated cells as analyzed by Dunnett's test (p <
0.05).

not affect the protein expression of p53 (Figs. 4(A) and
(C)). The p21/WAF1 protein is first characterized as a
downstream target of p53, and is thought to be responsible
for GO/G1 cell cycle arrest [31]. Surprisingly, Figs. 4(B)
and (C) show that an increase in p21/WAF1 protein was
apparent at 6 h and was observed in a time-dependent
manner. Moreover, the induction of p21/WAF1 was
observed to be in a dose-dependent manner. Our results
indicated that treatment of T24 and HT1376 cells with
piceatannol did not induce any changes on the expression
of p53. Furthermore, piceatannol-mediated cell cycle
arrest operates through the induction of p21/WAF1 protein
in T24 and HT1376 cells.

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

3.4 Fas/mFasL apoptotic system might be a
possible pathway of piceatannol-mediated
apoptosis

One study demonstrated immunohistochemistry Fas and
Fas-ligand expression in tumor tissue of patient with blad-
der cancer [32]. By using Fas/APO-1 ELISA and FasL
ELISA kits, we found that piceatannol increased expression
of Fas/APO-1 receptor and mFasL in T24 and HT1376 cells
as early as 6 h after treatment in a dose-dependent and time-
dependent manner (Figs. 5(A) and (B)). We detected very
low concentrations of the sFasL in culture supernatants of
T24 and HT1376 cells (Fig. 5(C)). This result was similar
to a previous report [33]. The time relationship between the
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Figure 4. Effects of piceatannol on protein expression of p53 and p21/WAF1. (A) The level of p53 protein in T24 and HT1376 cells;
(B) the level of p21/WAF1 in T24 and HT1376 cells. (C) The levels of p53 and p21/WAF1 in T24 and HT1376 examined by western
blot. Cells were treated with vehicle alone (0.1% DMSO) and piceatannol (4 and 8 uM) for 6, 12, 24, and 48 h. p53 and p21/WAF1
levels were determined by ELISA and western blot assay. The detailed protocol is described in Section 2. Each value is the mean
+ SD of three determinations. The asterisk indicates a significant difference between control and piceatannol-treated cells, as ana-
lyzed by Dunnett's test (p < 0.05).
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Figure 5. Fas/FasL apoptotic system was involved in piceatannol-mediated apoptosis. Cells were incubated with vehicle alone
(0.1% DMSO) and piceatannol (4 and 8 uM) for 6, 12, 24, and 48 h. (A) The level of Fas/APO-1 receptor in T24 and HT1376 cells;
(B) The amount of mFasL in T24 and HT 1376 cells; (C) The amount of sFasL in T24 and HT1376 cells. Each value is the mean + SD
of three determinations. The asterisk indicates a significant difference between control and piceatannol-treated cells, as analyzed by

Dunnett's test (p < 0.05).

expression of Fas/mFasL at 6 h of treatment and the occur-
rence of oligonucleosome DNA fragmentation at 12 h of
treatment could support the idea that the Fas/mFasL system
might mediate piceatannol-induced apoptosis of T24 and
HT1376 cells.

When T24 and HT1376 cells were pre-treated with an
antagonistic ZB4 the antiproliferative and proapoptotic
effects of piceatannol were effectively inhibited. At 8§ uM
of piceatannol, cell proliferation inhibition decreased from
81.5 to 13.2% and 77.5 to 19.2% in T24 and HT1376,
respectively (Fig. 6(A)). Compared to the control, the oligo-
nucleosome DNA fragmentation of apoptosis induced by
8 UM of piceatannol decreased from about 9.2- to 2-fold
and 6.5- to 2.8-fold at 48 h in ZB4 pretreated T24 and
HT1376 cells, respectively (Fig. 6(B)).

We next measured the downstream caspase of Fas/FasL
system. The results showed that caspase-8 activity
increased at 8 h, and reached maximum induction at 48 h in

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

8 UM piceatannol treated T24 and HT1376 cells (Fig.
7(A)). The activation of caspase-8 (at 8 h) was before the
production of oligonucleosome DNA fragmentation (at
12 h) showing caspase-8 activation was required in picea-
tannol-induced apoptosis. To further provide this hypothe-
sis, we assessed that the effect caspase-8 inhibitor (Z-
IETD-FMK) on the piceatannol-mediated anti-proliferation
and apoptosis. Our results showed that inhibition of cas-
pase-8 not only decreased the piceatannol's antiproliferative
activity, but also completely abolished induction of apopto-
sis in T24 and HT 1376 cells (Figs. 7(B) and (C)).

4 Discussion
Normal p53 gene is well known to play a crucial role in

inducing apoptosis and as cell cycle checkpoints in human
and murine cells following DNA damage [31]. p21/WAF1
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Figure 6. Effect of antagonistic ZB4 on piceatannol in T24 and HT1376 cells. (A) The antiproliferative and (B) proapoptotic effect of
piceatannol was decreased by Fas antagonist ZB4. For blocking experiments, cells were preincubated with 250 ng/mL ZB4 for 1 h
and then treated with 8 uM of piceatannol for 48 h. Cell viability and apoptosis induction were examined by XTT and Nucleosome
ELISA kit. Each value is the mean = SD of three determinations. The asterisk indicates a significant difference between control and

piceatannol-treated cells, as analyzed by Dunnett's test (p < 0.05).

protein inhibits the activities of various cyclin-dependent
kinase [34—36], and inhibits the phosphorylation of retino-
blastoma protein, thereby inhibiting the G1-S phase transi-
tion [35, 37]. Previous studies have shown that p21/WAF1
is transcriptionally regulated by p53-dependent and -inde-
pendent pathways [38—40]. Our results show that treatment
of T24 and HT1376 cells with piceatannol did not result in
any changes on the expression of p53. In contrast, the
amount of p21/WAF1 was increased by piceatannol treat-

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

ment. Furthermore, flow cytometric analysis indicated that
piceatannol could arrest T24 and HT1376 cells in the G0/
G1 phase. Therefore, we suggest that the blockade of cell
cycle progression was attributed to the amount of enhance-
ment of p21/WAF1 protein. However, it has been reported
that not only the total amount of p53 protein but also its
phosphorylation state, which in turn regulates it transcrip-
tional activity, plays a key role in p53-mediated function
[41]. Thus, the actual role of p53 in piceatannol-mediated
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Figure 7. (A) The activation of caspase-8 in T24 and HT1376 cells by piceatannol; (B) Effect of caspase-8 inhibitor on piceatannol-
mediated anti-proliferation; (C) Effect of caspase-8 inhibitor on piceatannol-induced apoptosis. Cells were incubated with various
concentrations of piceatannol for the indicated times. For blocking experiments, cells were preincubated with Z-IETD-FMK (10 uM)
for 1 h before the addition of 8 uM piceatannol. After 48 h of treatment, cell viability and induction of apoptosis were measured by
XTT and Nucleosome ELISA kit. Each value is the mean = SD of three determinations. The asterisk indicates a significant difference
between control and piceatannol-treated cells, as analyzed by Dunnett's test (p < 0.05).

apoptosis or cell cycle arrest needs to be assessed in addi-
tional studies.

Fas/FasL system is a key signaling transduction pathway
of apoptosis in cells and tissues [9]. Ligation of Fas by ago-
nistic antibody or by its natural ligand induces receptor oli-
gomerization and formation of death-inducing signaling
complex, followed by activation of caspase-8, then further
activating a series of caspase cascades resulting in cell
apoptotic death [9, 42]. FasL is a Tumor Necrosis Factor
related type Il membrane protein [43]. Cleavage of mFasL
by a metalloprotease-like enzyme results in the formation
of sFasL [44]. Investigation by Mizutani ef al. revealed that
the established bladder cancer cell line T24 was resistant to
apoptosis following treatment with the agonistic Fas anti-
body CH-11. However, bladder cancer cells were sensitized

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

to Fas-mediated cytotoxicity by CH-11 following cotreat-
ment with either doxorubicin or adriamycin [45, 46]. Our
study indicated that mFasL increased in piceatannol-treated
T24 and HT1376 cells. Moreover, the levels of Fas/APO-1
and the activity of caspase-8 were simultaneously enhanced
in mFasL-upregulating T24 and HT 1376 cells following by
apoptotic cell death (DNA fragmentation). Furthermore,
when the Fas/mFas ligand system was blocked by ZB4, a
decrease in cell growth inhibition and the proapoptotic
effect of piceatannol was noted. Similarly, cell growth
inhibition and apoptotic induction of piceatannol decreased
in T24 and HT1376 cells treated with caspase-8 inhibitor.
Thus, these findings are the first to show that the Fas/mFasL
system plays an important role in piceatannol-mediated
T24 and HT 1376 cellular apoptosis.

www.mnf-journal.com
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In summary, our study has clearly demonstrated that
piceatannol exerts a cytotoxic activity on the T24 and
HT1376 cell lines. Therefore, the potential of this substance
for the treatment of bladder cancer should be further inves-
tigated.

The authors have declared no conflict of interest.
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