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The Effect of overcoming the TRAIL resistance through bufalin in EJ

human bladder cancer cell
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ABSTRACT

Objectives : Bufalin is one of the bioactive component of 'Sum Su (IZ/if), which is obtained from the skin and parotid
venom gland of toad. Bufalin has been known to possess the inhibitory effects on cell proliferation and inducing
apoptosis in various cancer cells. The tumor necrosis factor (TNF)-related apoptosis-inducing ligand (TRAIL) has
concerned, because it can selectively induce apoptotic cell death in many types of malignant cells, while it is
relatively non-toxic to normal cells. Here, we investigated whether bufalin can trigger TRAIL-induced apoptotic cell
death in EJ human bladder cancer cells.

Methods : Effects on the cell viability and apoptotic activity were quantified using MTT assay and flow cytometry
analysis, respectively. To investigate the morphological change of nucleus, DAPI staining was performed. Protein
expressions were measured by immunoblotting.

Results : A combined treatment with bufalin (10 nM) and TRAIL (50 ng/ml) significantly promoted TRAIL-mediated
growth inhibition and apoptosis in EJ cells. The apoptotic effects were associated with the up-regulation of death
receptor proteins, and the down-regulation of cFLIP and XIAP. Moreover, our data showed that bufalin and TRAIL
combination activated caspases and subsequently increased degradation of poly(ADP-ribose) polymerase.

Conclusions : Taken altogether, the nontoxic doses of bufalin sensitized TRAIL-mediated apoptosis in EJ cells.
Therefore, bufalin might be an effective therapeutic strategy for the safe treatment of TRAIL-resistant bladder cancers.
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I. Az = 4y

1. A & A

Az TRAILS> Koma Biotech Inc. (Seoul, Korea)
o] 43}y phosphate buffered saline (PBS)®l
=o] A5}t Bufalin®  Sigma—Aldrich  Chemical
Co. (St. Louis, MO, USA)elA] T9J3te] dimethyl sulfoxide
(DMSOyell - =50} ARg-3Flth. 3—(4,5—dimethylthiazol —
2—yl)— 2,5—diphenyltetrazolium bromide (MTT), Propidium
iodide (PI), and 4, 6—diamidino—2—phenylindole (DAPI)
Co.ollA Sdskdct.
Caspase activity assay kit= R&D Systems (Minneapolis,
MN, USA) AFS& ARgshslen], & Aol AH&d

S =Y

pi

L

Sigma—Aldrich Chemical

peroxidase—labeled donkey anti—rabbit
and sheep anti—mouse immunoglobulin® Santa Cruz
Biotechnology (Santa Cruz, CA, USA) #A|&& o]&
atglon, YA AEA
Aldrich Chemical Co.olA +{13F3ith.

e AFELS Sigma-—
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Figures and figure legends
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Inhibition of cell proliferation by co—
treatment with bufalin and TRAIL in
human bladder carcinoma cells. EJ cells
were seeded at 1 x 10° cells in 6—well
plates. On the second day, the cells
were treated with bufalin (5 or 10 nM),
TRAIL (25 or 50 ng/ml), or a combination
of both for 24 h. Then, cell viability
was measured using the metabolic—dye
based MTT assay. The data are shown
as mean * SD of three independent
experiments. *, p < 0.05, # , p<0.01,
as compared with untreated cells.

Bufalin 10 ni
TRAIL 50 ng/nl

&
301%| — 9.27% | — 8.77% —1  65.78%

Lol L

Cellnumber

DNA content

Fig. 2.

Morphological changes and apoptotic formation
by co—treatment with bufalin and TRAIL
in human bladder cancer cells. The
indicated cell lines were seeded in 6—well
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plates and incubated for 24 h. EJ cells
were treated with bufalin (10 nM), TRAIL
(50 ng/ml), or both for 24 h. (A) The
morphological changes of the cells were
observed using an Inverted microscope
(magnification, X 50). (B) The cells were
harvested, centrifuged and fixed. The
cells were stained with a DAPI solution
for 10 min, and the stained nuclei were
observed under a fluorescent microscope
using a blue filter (magnification, X 400).
(C) To quantify the degree of apoptosis
induced by the combination stimulation
with bufalin and TRAIL, a flow cytometric
analysis was carried out for the sub—Gl
DNA contents. Each experiment was carried
out at least in triplicate.
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Fig. 3. Involvement of death receptor (DR) in the

apoptosis—enhancing property in human
bladder cancer cells. EJ cells were incubated
with various times of bufalin 10 nM (A)
or various concentrations of bufalin for
the indicated times (B). Equa

1 amounts of protein (30 @) was subjected
to electrophoresis on SDS—polyacrylamide
gels and transferred onto nitrocellulose
membranes, and probed with DR5 and
DR4 antibodies. Proteins were visualized
using an ECL detection system. Actin
was used as an internal control. The
blot is representative of independent two
experiments. (C, D) The relative protein
levels of DR5 and DR4 were shown.
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Fig. 4. Effects on the activation of caspase and

the cleavage of PARP by combination
treatment with bufalin and TRAIL. (A)
EJ cells were incubated with bufalin (10
nM), TRAIL (50 ng/ml), or a combination
of both for 24 h. Equal amounts of protein
(30 ) were subjected to electrophoresis
on SDS—polyacrylamid gel and transferred
to nitrocellulose membranes, and probed
with specific antibodies. Actin was used
as an internal control. (B) In EJ cells,
the activities of caspase —3, —8 and —9
were determined using a caspase assay kit
obtained from R&D, and used according
to the protocol of the manufacturer.
The data are expressed as mean * SD
of the three independent experiments. The
significance was determined using the
Student’s t—test (*p < 0.05 or # |,
p<0.01 vs. untreated control).

154

Bufalin 10 nM
TRAIL 50 na/ml

+ i +
+ +

| — e —a— |4— DR4
L. 1 1 1 e
L 1 1 1 JPue.
|_ — — |4— EBEid
|+__ — — |4— XIAP
|__.‘."__.& |4— cFLIP
|——-—-_-|4l— Actin

Effects of bufalin and TRAIL on the
expression of apoptosis related proteins.
EJ cells were incubated with bufalin
(10 nM), TRAIL (50 ng/ml), or both in
combination for 24 h. Equal amounts
of protein (30 ) were subjected to
electrophoresis on SDS—polyacrylamid gel
and transferred to nitrocellulose membranes,
and probed with specific antibodies.
Actin expression was used as a loading
control. The blot is representative of
three experiments.





