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Apoptotic Effect of Phellodendri Cortex Water Extract
on MIA PaCa-2 Cells

In Young Lee', Hwang San Jeong', Jin Hee Won'*

1: Department of Internal Medicine, College of Korean Medicine, 2 Research Center of Traditional Korean Medicine, Wonkwang University

The purpose of this study is to investigate the apoptotic effect of Phellodendri Cortex water extract (PCWE) on
pancreatic cancer cells and to find out the regulating mechanisms. Human-derived pancreatic cancer cell line, MIA
PaCa-2 cells were treated by PCWE with various concentrations and the cytotoxicity was determined by MTT assay.
The activation of Annexin V, DNA fragmentation, cell cycle arrest and caspase activation were observed to investigate
the role of PCWE in pancreatic cancer cells. Also, to find out the regulating mechanisms, we examined the ROS
production. The treatment of PCWE induced the cell death in both concentration and time dependent manner. The
treatment of PCWE also increased the expression of Annexin V, DNA fragmentation, cell cycle arrest, and cleavage
of caspase, which means cell-death PCWE induced was apoptosis but not necrosis. The ROS production was
increased by PCWE treatment and the blockade of ROS inhibited the PCWE-induced cell death. These results could
suggest that PCWE induced apoptosis via ROS release in pancreatic cancer cell.
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Human-derived pancreatic adenocarcinoma cell line<!
MIA PaCa-29} pancreatic acinar cellQ! 266-6-& 3= X F-2-3)
(Seoul, Korea)©. Z5-E| Firo} A&} th
3) Aot
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Gibco BRL
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Amersham (Buckinghamshire, UK)AFolA] FH3tth. AR el
AHEE RE A B48 SHEOISE ARSI

Aol AHEH %

sulfate

Sigma

H}k

2.

i)

=
>

4 B

iy

A=}

= (Phellodendri Cortex water extract, PCWE)
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MIA PaCa-2 A9 &L ‘?:lmﬂ of MEZE=E} &
T g4 9él AEY formazan AAEE W= MTT g9
S utgo g MIT B4Hoz =430, HIEFE—% DMEM 4]

A 2 x 10° cells/well®] W= Aeate] F%(10, 100, 500,
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Eol 93 Apoptosis = 2 Z471A

% 5 mg/mlY] TEE MIT &
Hj &t Ao MTT-formazan 4 "égé’_— DMSO 200 plE H7}38+
24 &3t formazan®] ¥ a3l A (iHHK) S 96-well plateo]
loading3}¢] spectrophotometer (Molecular devices, Palo Alto,
USA)E o] &3t 540 nmoll e 4&
Aot Az AEEL o HAE 7FEA] ¥ control cells
o] HI&E Ye itk [F, viability(%) = 100 x (absorbance
of treated sample)/(absorbance of control)]
4) FACS analysis
(1) Annexin V-FITC

Annexin V2] 2#-2 Annexin V-FITC g o2 &215}%
th. MIA PaCa-2 4| £ ¢ PCWE 2 A gjste] 24 A7E v
U3 F, 2D HNEEZ trypsin®E XX &tal F<3te], PBS
(Phosphate buffered saline pH 7.4)Z 13 A3} %t} Binding
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flow cytometer (FACSCalibur, BD Biosciences, San Jose, USA)
= waaes,
(2) PI (propidium iodide)
AEF710] vlXE FES Yolr 7] $13 PIZ DNAS
g %o flow cytometrys ©]§ 3]
MIA PaCa-2 M ¥ PCWES A g|3le] 24 A3t w
o PBSE F W A Fstdch AHF AZE1 x 10° cells)®]
+ PI &94(0.1 % Triton X-100, 20 pg/ml PI, 200 ng/ml RNase)
< 600 ulE 20 & 933ttt Flow cytometryE 53 DNA &
A 2EIWS AT sub G17]9] A EF WEES F3to] AXE
13ttt
(3) DCF-DA (dichlorofluorescein diacetate)
PCWE® g AlE Wf &3} ka9 S S743H7] 95t
o 3% probe 2',7-dichlorofluorescein diacetate (DCF-DA)E
oj&3tdtt. HFFEAYA DCF-DATE AEYW hydrogen
peroxide (H20)9} #H#H peroxides A Al F3Z<] DCFZ
o] 49 gq5 2erh MIA PaCa-2 *ﬂJ‘Oﬂ PCWEE A
g & 24 AI7F B vl AT MEE $8317] Aol 10 uM
DCF-DAE A e]ste] 37°Cel M 208 &<t H Pl ATt vl e Al
X PBSE MAH3t 1 % trypsin-EDTA &4 HE|ste] Alx
& $83la A PBSE A H31Y flow cytometryZ 38 =
Aottt JRY 42 Cell Quest software (BD Biosciences,
San Jose, USA)E ©]-&3} T}
5) Flourscence microscopy method
(1) DCE-DA
FACS w27k A| 2 DCF-DAS
Flourscence microscopy 2 #2313t}
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analysis <} S
6) DNA fragmentation analysis
(1) DNA laddering

Apoptotic DNA ladder kit (Invitrogen, Carlsbad, USA)<&
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(2) DNA fragmentation assay

DNA Activity Detection Kit (Millipore, Bedford, USA)&
o] 4549 DNAS] S
7) Western blot analysis
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1 ml + phosphotase inhibitor 10 ul + protease inhibitor 10 pl)
£ Yol vl A lysisAl 712 G4 & (15000 rpm, 20 £)3}
ARZE kel 5 BuAL FRSdn. 599 o) dua
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Fig. 1. The cytotoxic effects of PCWE on human pancreatic cancer
cell line, MIA PaCa-2. MIA PaCa-2 and 266-6 cells were incubated with or
without PCWE as indicated concentration for (A) 24 h and (B) 24-72 h. Cell
viability was measured by MTT assay as described in materials and methods. Data
are means of three independent experiments. *P < 0.05 : in comparison with saline.
The similar results were obtained from three additional experiments.
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Fig. 2. The effects of PCWE on Annexin V expression in MIA
PaCa-2 cells. MIA PaCa-2 cells were incubated with or without PCWE as
indicated concentration for 24 h and stainined with Annexin V-FITC. (A) The
apoptotic positive cells were measured by flow cytometery analysis as described in
materials and methods. (B) And the percentage of apoptotic positive cells number
was expressed in graph. Data are means of three independent experiments. *P <
0.05 @ in comparison with saline. The similar results were obtained from three
additional experiments.
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DNAS 244 5ol wtet Hole % 2dE £43 23 DNA
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Fig. 3. The effects of PCWE on DNA fragmentation in MIA PaCa-2
cells. MIA PaCa-2 cells were incubated with or without PCWE as indicated
concentration for 24 h. (A) The DNA laddering and (B) DNA fragmentation
amount were measured as described in materials and methods. Data are means
of three independent experiments. *P < 0.05 : in comparison with saline. The similar
results were obtained from three additional experiments.
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g 5 FEE (PCWE)©] apoptosisS f 25l w}aw cell
cycle arresto]] ¥FS F=A| LotE T PCWEE MIA PaCa-2
A Z 24 AZF A F F £ AXE Do AZE AHANA
ot 14 ¥ PIZ 44319 cell cycles 4319tk PCWEE A
g FollM e 2%A G2 Tl HlEfA sub Gl 77to] = 9
THoR Frhsle As AUF F AUSATHFig. 4). o EHE
PCWE<S] #73t Ml E apoptosis frE+ cell cycle distribution®]
HFS F9 proliferations A HSS HAFH.

5. PCWEZ} MIA PaCa-29lA] caspase activation %=
apoptosisE Fxgt} &4435tE
7] caspase & caspase-8, 9= &7}7| caspase?l caspase-3° %}
st ST HEHoZ &3t H caspase-3+ DNA

CaspaseQ] activation2

e o w«

FEE 93 Apoptosis = 2 28717

s @At 9] 58 frestuA AXAPES dode Al
2 48A2 AUtk GEA caspased] S FAHI= A

apoptosis®] Al& HEo|A olF Fa3t. PCWEE MIA
PaCa-2 A2} 24A17F w3t 23} caspase-8, 9, 39 £&o] &
o] %t th(Fig. 5). ©|= PCWES] apoptosis %= 7]% 0| caspase©l
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Fig. 4. The effects of PCWE on cell cycle distribution in MIA PaCa-2
cells. MIA PaCa-2 cells were incubated with or without PCWE as indicated
concentration for 24 hrs and stainined with PI. (A) The number of sub G1 phase
cell was measured by flow cytometery analysis. Data are means of three
independent experiments. *P < 0.05 : in comparison with saline. The similar results
were obtained from three additional experiments.
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Fig. 5. The effects of PCWE on caspase expression in MIA PaCa-2
cells. MIA PaCa-2 cells were pre-treated with PCWE as indicated concentrations
for 24 h. Caspase-8, 9, and 3 cleavage were estimated by Western blot analysis.
B-Actin was used as an equal loading control. Detail methods were described in
materials and methods. Data are means of three independent experiments. *P <
0.05 : in comparison with saline. The similar results were obtained from three
additional experiments.

6. PCWEZ7} MIA PaCa-29l 4] ROS generation % (1)

g & F&EF (PCWE)°] f#3 apoptosis®] H20S &o}
H7] 93} reactivity oxygen species (ROS)E =43t} ROS
= 71& HadA Fitst FEE fEete A2 APES fFES)
= E4E 4HA 3t PCWEE 24 A|7F <2 MIA PaCa-2 Al
Zo wjFe F ATE &8k 288tk DCF-DA 94 ¥
ROSS] HW3lE(Fig. 6A and B) flow cytometer®} (Fig. 6C)
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Fig. 6. The effects of PCWE on ROS production in MIA PaCa-2
cells. MIA PaCa-2 cells were incubated with or without PCWE as indicated
concentration for 24 h and stainined with DCF-DA. (A) The number of DCF-DA
positive cells were measured by flow cytometery analysis. And (B) the percentage
of DCF-DA positive cells number was expressed in graph. (C) The DCF-DA positive
cells were measured by fluorescent microscopy as described in materials and
methods. Data are means of three independent experiments. *P < 0.05 : in
comparison with saline. The similar results were obtained from three additional
experiments.
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Fig. 7. The role of ROS in PCWE-induced apoptosis in MIA PaCa-2
cells. MIA PaCa—2 cells were pre-treated with or without NAC for 1 hr, and
incubated with or without PCWE extract for 24 h. NAC(10 mM) was used as ROS
scavenger. All of them stainied with DCF-DA. The DCF fluorescence intensity was
measured by fluorescent microscopy as described in materials and methods (A).
Cell viability was measured by MTT assay as described in materials and methods
(B). Data are means of three independent experiments. *P < 0.05 : in comparison
with saline. The similar results were obtained from three additional experiments.
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