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Anticancer activity of methanol extract from
Anthriscus sylvestris Hoffmann through caspase
dependent apoptosis in KB human oral squamous

cell carcinoma
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ABSTRACT

Anticancer activity of methanol extract from
Anthriscus sylvestris Hoffmann through caspase
dependent apoptosis in KB human oral squamous

cell carcinoma

Park seung cheol
Advisor : Prof. Su-Gwan Kim, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Recently, biologically activity from wild plants used in herbal medicine have
been the center of interest. Anthriscus sylvestris Hoffmann is a common
wild plant that is indigenous to Europe, North America, Africa, Asia, and
New Zealand. The dried root of Anthriscus sylvestris Hoffmann has been
used in Korean traditional drugs for the treatment of various diseases,
including bronchitis, and as an antipyretic, a cough remedy, and an analgesic
herbal drug. However, it has been unknown the anti-cacner effect of the
Anthriscus sylvestris Hoffmann on the growth of KB human oral squamous
cell carcinoma.

In this study, to explore its potential anti—cancer effect on the proliferation
of KB human oral sugamous cell carcinoma, we examined whether methanol
extract of Anthriscus sylvestris Hoffmann could inhibit the growth of KB
human oral squamous cell carcinoma, and investigated its molecular
mechanism. Treatment of the methanol extract of Anthriscus sylvestris

Hoffmann in KB oral squamous cell carcinoma reduced cell viability in a dose
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dependent manner. To understand of molecular mechanism whether its cell
death is related with apoptosis pathway, we performed DNA fragmentation,
western blot and LIVE-DEAD cell staining. The formation of a DNA ladder
was observed by treatment of the methanol extract from Anthriscus sylvestris
Hoffmann. In addition, western blot analysis showed that methanol extract of
Anthriscus sylvestris Hoffmann induced the activation of caspase-3, -7, -9,
cleaved PARP, and marked reduction of Bcl-2. Furthermore, the dead cell
staining (red color) significantly increased by the methanol extract of
Anthriscus sylvestris Hoffmann.

Taken together, these results suggested that the methanol extract of
Anthriscus sylvestris Hoffmann induced cell apoptosis through mitochondrial

caspase dependent pathway in KB humans oral squamous cell carcinoma.
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1. AgA =

THste] WEes ol8ste F= § w4xE AR A= Dimethyl
Sulfoxide (DMSO; Calbiochem, USA)o| =< 3 A ujtodo] 3]435}
o]  A}&3}Th  anti-cleaved caspase-3,-7,-9, cleaved PARP, Bax,

Bcl-2(Cell Signaling Technology, Beverly, MA)¥ actin(Santa cruz

Biotechnology, Inc)S T3kl AMgstglow, 7] XA GELS
analytical gradeE T 93to] AF-&3F T
2. A% FEE A
AT 10 kge #438le] 7hF= e F 10 LY WEges Hrtste F
S HAAG & FEES AGAR ofste] 7Y

3. Alx 8|

Human oral fibroblast®} 744432 (KB, ATCC No, CCL17)+= 10%
fetal bovine serum (FBS, Gibco BRL, Rockville, MD, USA) % 3FA4 A
(100 pg/ml penicillin, 100 Unit streptomysin)”} &% Dulbecco’s
Modified Eagles Medium (DMEM, Gibco BRL, Rockville, MD, USA)<
AF-&-3F3A T

4. MTT assay

Ao FEEdd dig KBAXS AE&S AT Akl 12 well



culture platedl] 3x10° cells/well M XEE seeding 3t 12A13F o] As
FZEE000 pg/ml, 1 mg/ml, pg, 5 mg/ml, 10 mg/m¢, 50 mg/ml, 100 mg/ml)<
I pt AetRtar, EwLoxz DMSO 1 wsE Attt 13 F5=
2]t 12 well plateo] &= WFAS AA 3 & 450 we] DMEM Hl <&F
At 50 whel 3-(4,5-Dimethylthiazol-2-y)-2(MTT)E& N4 E 7}t At
MTTEHo] H7Fe 12 well plates 37C, 5% COy wj7]o] A 4417+ HE
SAZ & W FAE AAS L DMSO 500 pbs H7bske] =l 96 well

o

culture plate] 100 wE 5 < Microplate Autoreader ELISA
(Bio-Tek Instruments Inc., Winooski, VT)E A}&3}e] 570 mmoll Al &%

8 2gse] AL AL HAsATh

5. DNA fragmentation assay
DNA 24 A48 2Abet7] 918l 3x10° KB AlZ£E 12 well platecl]
¢ F AT FEE06 ng/m)S 1 g Agske] 2443 5 1500 rpm o2 5
ot AAEY Fto] MEES F=3 3 F 500 w9 lysis buffer® &3}
Al 37T incubatorel] 2 A % 12,000 rpmel. 2 5% &

o AW Resel  gzAe  A4ze  Fud 24 BY

r i
o
ro
2:3
o{o
>

phenol/chroloform/isoamyl alcohol solution2 il -20C oA 1A% &
oF W &3k F 12,000 rpme 2 20 ¥ FoF ¥AlE Y 3] genomic DNA
S FY3tdth 83 genomic DNAZE ethidium bromide”} ¥3HE 2%
agarose gelS ©|&3o] 150 voltagedlA] 30% A7|GEste] UV
transilluminator (Spectronics Corporation Westbury, NY, USA)3}ol A

genomic DNA 45 #2319 th



6. Western blot analysis

3x10° KB Al¥£& 12 well plate o % & A% FE26 mg/n)e 1
w A ske] 24X F 1500 rpme.2 5 &t dAEE o MEE
T4 s & phosphate buffer saline (PBS)Z F+ W A #3d}al, protein
lysis bufferE o]&3ste] @S #ald & BCA Protein Assay Kit
(Pierce, Rockgord, IL, USA)S o|&3ste] &3ttt 50 pg @ dS
1296 SDS-PAGE gel®l loading 3t % 120 voltagedl A 2 A7t &<k # 7]
AT AT Gel oA 7] H A2 western blot analysisg 433
3171 918l polyvinylidene fluoride(PVDF) membrane®| transfer 3k
blocking solution(5% nonfat dried milk in TBS containing 0.1%
Tween-20)% ©°]&3te] 1Ak &<t blocking 3tk 12 A
anti—cleaved caspase-3,-7,-9, cleaved PARP, Bax, Bcl-2(Cell Signaling
Technology, Beverly, MA)®} actin (Santa cruz Biotechnology, Inc)<
TBST(TBS containing 0.1% Tween-20)E ©]&3}lo] 1:1000 H] &= 3]4]
g T 4T Z78ke] 16417 Sk wrgaldtl. TBSTES o] &3te] A W
Mz T 22 A anti-rabbit ®+ anti-mouse antibody(Amersham
Biociences, UK)+= TBSTE ©|&3le] 1:5000 Hl &2 3 Alsto] 1A]7F b

S % ECL kit(Amersham Life Sciences, Arlington Heights, IL, USA)<

o]4-3}o] western blot analysisE 433} %t}

7. Live-Dead cell staining

LIVE-DEAD cell staining kit(Invitrogen, Molecular Probes, Eugene,
Oregon, USA)= A& MEYY =& AXGS H7ished gty o=
AbEE a1 9lom LIVE-DEAD cell staining kit 1 mM live-dye ¢ 2.5
mg/ml propidium iodide(PDZ T/ %o )t} live-dye 9 F3Ad ol

o,



ol

= AxY

ke
o

Este] dAke] GAE o] A S debdin v PI
ha]E g o)W Al o] EA4E AEe] Site] M FEA ¥
S etk live-dye®t PI 3= 24

live-dyecll osjr =Mooz Aol v, F& AEL= Pl oJaiM &#&
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m. 2 3

1. A3 W&aE F&E°] KBAX A% 9Ad "= &7

AAA EF2Q human oral fibroblast®} KBA|¥o] A5 9 HWEHS F=
ol 93 IGy R MAMEARF A BAE TAME] Sl FEES
XG0 wg/ml, 1 mg/me, 5 mg/mé, 10 mg/m¢, 50 mg/me¢, 100 mg/me)*H =
w A gste] 2477 3 MTT assayS 33t 2 A3 AAAELF
human oral fibroblastel A= ®37F §llen ojgfst Azxe %

A3
20| AAEANME AEFAl e FAsATHFig 1A). ¥ KB

o2
ro

(SN

e

=
-

AEZAAE A FEE5S A F 24 A F 5 mg/ml F=04 1 e

A2 wellell A oF 50% A= Aol s sQlstsion ot
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Human oral fibroblast KB oral squamous cell carcinoma
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Figure 1. Effect of the methanol extract of Anthriscus sylvestris
Hoffmann on cell wviability in KB human oral squamous
carcinoma cells. Cells were treated with various concentration of the
methanol extract of Anthriscus sylvestris Hoffmann in human oral
fibroblast (A) and KB human oral squamous carcinoma cells (B). Cells
viabilities were determined by the MTT assay. The percentage of cell
viability was calculated as a ration of A570 nm. FEach data point

represents the mean+SD of three independent experiments.
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Control DMSO  MeOH extract

Genomic DNA £2 #3

Figure 2. Fragmentation of inter-nucleosomal DNA by the
methanol extract of Anthriscus sylvestris Hoffmann treatment in
KB human oral squamous carcinoma cell. Cells were seeded at
3x10° and then treated with 5 1g of the methanol extract of Anthriscus
sylvestris Hoffmann for 24 h. Genomic DNA was subjected to 1.5%

agarose gel electrophoresis.
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3. A3 vWegL FEHEo] anti-apoptotic factor®s pro-apoptotic
factordl 23 capase-3, -7, -9 9 EAd 23 KBAE Ald F %
A% Wee 2220 KBALY AaolAs doy= /48 3Helsy)
938 anti-apoptotic factor® 2 <& 2 Bcel-29 pro-apoptotic factor=
el Xl Bax® WstE geleti Hgk AlxAbde M} 8% AR &
H4 AT caspase® @3S st WA AE W mEIZ=go}
oluto] EAfstE Bax$t Bel-29] WstE #1d Ay FEES A
Wl Baxe] o&o] FT7letH oy Bel-29 @@ WsteE dASA #HATS
gHelstArth(Fig 3A). Eg Wil AEA o
ol ANeE et caspase7, -9 &3 B WA QA AE
APE A 2] st A Ale ddel Il o
slx  gelstgdth(Fig 3B). whdHo] hxTo
caspase-3, =7, -9 ZA37F A& HEtA RS FASAT
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a8 o ey | Bax
(20kDa)

Gene/Actin ratio

Gene/Actin ratio

Bcl2
(21kDa)

Cleaved PARP Cleaved PARP Cleaved caspase-9

(89 kDa) . .
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ax
|
o P
Contral DM

Cleavedcaspase-9
(37 kDa)

Gene/Actin ratio
IR

Cleavedcaspase-7
(20KkDa)
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NEREE
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JHpEEiEd

Figure 3. The expression levels of apoptotic related proteins and
caspase dependent proteins by the methanol extract of Anthriscus
sylvestris Hoffmann in KB oral squamous cell carcinoma. Cells
were seeded at 3x10° and then treated with 5 ng of the methanol
extract of Anthriscus sylvestris Hoffmann for 24 h. Bax, Bcl-2,
cleaved caspase-9,-7,-3 and cleaved PARP protein levels were
determined by western blot analysis (A) and Quantitative data for
western blots (B). Whole lysates were separated by 12% SDS-PAGE.
The amount of protein normalized by a comparison with the actin
levels. The data are reported as meantSD of three independent
experiments. *P < 0.05, **P < 0.01 as determined by the Student’s

t-test compared to the control.
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4. Live-Dead cell staining kit2 ©| 8% A3 W FEE9 23
KBAI¥® A2 # %

KBAl 2 A A5 WghE FEE0] AFEANE FaFs sty 9]
live-dye¢t PI dAS F3d &<lstth. LIVE-DEAD cell staining
kit(Invitrogen, Molecular Probes, Eugene, Oregon, USA)&= A& A|EY
o F2 Axds Hrbsked dubqoes AREE A 9tk LIVE-DEAD
cell staining kiti= 1 mM live-dye®} 2.5 mg/mé propidium iodide(PD) % -
¥ o] Ut live-dyex ® FHA oW RE AlEHS FHsto] ik
FA o] wa gPS Ve vbd Pl wH|FE A olw M Eute] &
dE AEe kel A E I FA GBS vErdT live-dyest PI &
Az A A AolglE Mz live-dyed] 9l Aoz Aol

=
Hu, F& AEs Pl 98A Fedon A gk KB Al A
=5

=X
MetE FE5E 5 puge 24 A Agste] wigd F dHe F& AT
Ay Mg FEEM 52 AlE 0] Bel 35 &4 5 AAH
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Control MeOH extract

Human oralfibroblast I

KB oral squamous
cellcarcinoma

Figure 4. Live and dead cell staining of KB oral squamous cell
carcinoma by the methanol extract of Anthriscus sylvestris
Hoffmann. Cells were treated with 5 uxg of extract for 24 h. The live
cells stained by live-dye (green color) and the dead cells were stained

by PI (red color).
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g 4= Qth26, 27). A& FEES KBAIE 5 ug A2 Al F813 DNA
ladders ## & F A ¥ gz o= AFEE DMSO A# Al o
et Fds ddE e A es At oled AdE FaElA
Ao vgsE FE=9 KBAE AF9A7F 32 apoptosis®] Al EA
Holl o]st AFdS Fdstdrl. o8 apoptosis®] A4 7S &l
sh7] 918l mlEE=gol o|ute EAjslE apoptotic A T AR A4y

A 9l Bax@l Bel-29] @w# W3 9 caspase-3, -7, -9¢] wwA A

o
i
e
i
ftlo

< western blot analysisE 3dste] glst A3} HE w&t
A2 39S w pro-apoptotic] A2 4 A Y= Baxe] @ulHe Frhs)
%3l anti-apoptoticI AFE L&l 9= Bel-29 wWa e @A A FAag
S 3l w3k nEZ=gol o&A caspase-9, -7, -3 o @A
ggdo] yetdS it %ol vEZE=gol 9FEA caspase 713
of o HFTH o= PARP7F dits o] KB A Aol oAlde &8t
Ak 99k 2L ANE EUE #1355 Wuge FEFES KBAXC Ast
W apoptosis®] A AZF StUER <A Qe vEIZ=gohy
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= Ao AtnETh
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