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Up-regulation of Bax and Down-regulation of Bcl-2 in Oak Smoke
Flavoring(Holyessing)-induced Apoptosis of Human Prostate Carcinoma Cells

Cheol Park, Yung Hyun Choi, Won Ho Lee®, Byung Tae Choi',

Yong Tae Lee?, Gyeong Cheol Kim**

Department of Biochemistry, 1. Department of Anatomy,
2:Department of Physiology, College of Oriental Medicine, Dongeui University and Research Institute of Oriental Medicin,
3. Department of Biology, College of Natural Sciences, Busan National University

We investigated the effects of Oak smoke flavoring {OSF, Holyessing) on the growth of DU145 and PC-3 human
prostate carcinoma cells. OSF treatment resulted in a concentration-dependent growth inhibition in both DU145 and PC3
cell lines. The anti-proliferative effect of OSF treatment was associated with the induction of apoptotic cell death which
was confirmed by morphological change such as membrang shrinking, rounding up and chromatin condensation in DU145
and PC-3 cells. DNA flow cytometry analysis confirmed that OSF treatment increased population of apoptotic sub-G1
phase. Furthermore, we observed an increase of pro-apoptotic protein Bax expression and a decrease of anti-apoptotic
protein Bcl-2 by OSF treatment in a dose-dependent manner. OSF also induced a proteolytic cleavage of specific target
proteins such as poly(ADP-ribose) polymerase (PARP) and g -catenin proteins. The present results indicated that
OSF-induced inhibition of human prostate carcinoma cell proliferation is associated with the induction of apoptosis.
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Fig. 1. Growth inhibition by Oak smoke flavoring (OSF,
Holyessing) treatment in DU145 and PC-3 human prostate
carcinoma cells. DY145 (A and C) and PC-3 (B and D) cells were seeded at an
nitial densty of 6 x 10/, Incubated for 24 h, and treated with OSF at different
concentrations. MTT assay was performed after OSF treatment for 24 h (A and B) or
48 h (C and D). Results are expressed as percentage of the untreated control +/- SD

obtained from three separate expenments.

i

s 50 HMelol 99 A E] FENHS]

EpA=] ol Malol whe QN EY HAEQ! HepH st
g Yoty Tl Biod x‘\/} SLE Aelskd
48A)7HEQ) B & Qi4kRE §n) olgsla BASIGCH
Fig. 204 & & %xOl R BExd0 5% 710 whE Aﬂ

o) Mg HelE M3l #EERUCh 55], DU4S M2 H2

uE ¢
T
= -
25N

u

1=
e K=X
=
14

CherstH
r=3
=

.87 -

X0 QB HYMUM L] apoptosis F@t71Hol Bt AT

04% ol49 sLolA AHEQ rounding up i YaE
AN, PC3 HEY . FLe= 04% olye Tl
membrane shrinking $la}g TEE 5= JYoH, AAHOE
0.6% sTol4 Ao ZE AMES0| BARg AHsIHct Fhi

T ERAY AP 5T 7kl wig R 4ol A 4E

g 249 z dAEE A on, 2R BXd0] BRAE
gelatinol] Thet YA L] AKX G 37} 0] 2451

2} wigslod Eo?,

=
[
2~
Eal

=
L

9 713
= 2

Fig. 2. Morphological changes in DU145 (A) and PC-3 (B)
human prostate carcinoma cells following incubation with OSF.
Exponentially growing cells were incubated with either vehicle alone (0) or OSF for 48 h.
Cell morphology was visualized by Tight microscopy. Magnification, x 200.
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Fig. 3. Formation of apoptotic bodies by OSF treatment in
DU145 (A) and PC-3 (B) human prostate carcinoma cells. Celis
were untreated or treated with OSF for 48 h, stained with DAP! solution and then
photographed by fluorescent microscope using biue filter. Magnification, x 400.
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Fig. 4. Induction of sub-G1 by OSF treatment in DU145 (A) and
PC-3 (B) human prostate carcinoma cells. Exponentially growing cells
were treated with OSF for 48 h and tiypsinized and pellets were collected. The cells
were fixed and digested with RNase A and then cefiular DNA was stained with Pl DNA
flow cytometric analysis was performed companng untreated controls with cells treated
with OSF for 48 h.
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Fig. 5. Degradation of PARP and g-catenin in OSF-treated in
DU145 (A) and PC-3 (B) human prostate carcinoma cells. Celis
were treated with indicated concentrations of QSF. After 48 h incubation with OSF, cells
were lysed and equal proteins were resolved on 8% SDS-polyacrylamide gels and
transferred onto nitroceliulose membranes. Western blots were detected with antibodies
against PARP and £ -catenin, and ECL detection.
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Bcl-2/Bax family % Bcl-2i= anti-apoptotic £AZA] apoptosis@]
Futg AA|5lal, Baxe pro-apoptotic 2AF2A] apoptosis®}
ol A, 0|5 SHAR= mitochondriaZRE{2] cytochrome
cE FoAA SLYAXFHRR) p53, caspases, DNAQ T 510}
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AR dimerZ 0]FM, vl Bax7t FETIHAE hetrodimerE T}
E™ apoptosis& £X141711, Bcl-27} FE0]H apoptosis/} A
=) 2 Bax®} Bel-2&= A2 hetrodimerE 0122 24 viAMlg wt
Y APIZ of dyS ETIh

A OSF (%)
OI 0.1 0.2 0.3 0.4 0.:‘)
I - ; - | = Bax
[t v swar oy wer | <= Beol-2
DU145
B OSF (%)
0’ 0.1 0.2 0.3 0.4 0.:’:

- ‘i:! n - -“— Bax

|<— Bcl-2

I“—nm-———

PC-3

Fig. 6. Up-regulation of Bax and down-regulation of Bcl-2 by
OSF treatment in DU145 (A) and PC-3 (B) human prostate
carcinoma cells. Cells were treated with indicated concentrations of OSF. After 48
h incubation, cefls were lysed and equal proleins were resoved on 12%
SDS-polyacrylamide gels and transferred onto nitrocellulose membranes. Western blots
were detected with antibodies against Bax and Bcl-2, and ECL detection.
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