[UCI]1804: 24011- 200000263953

<D
— = o
~ _x ﬂm_l
5 P = ®
m W ﬂ _1&_:
ol oo
X = o
‘o) X
b3 X
B = Nd
Bo
o b
o Yl WrU _ZT.c
T T No Nk
= In
N ar

No—mT!  ofl WRRFHE TFRDAFPETH KBTXT N ITEE T ow THR X oF N Nd



Induction of apoptosis related to caspases

by extract of Zanthoxylum schinifolium
Siebold & Zucc in KB human oral

squamous carcinoma cells
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Figure. 1. Concentration-Dependent inhibition of cell wviability by

Zanthoxylum schinifolium Siebold & Zucc exXtract «--weeeeseeeessereseeen. 9

Figure 2. Apoptosis induced by Zanthoxylum schinifolium Siebold &
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Figure 3. Proteolytic cleavage caspase-3, 7, 9 and PARP by

Zanthoxylum schinifolium Siebold & Zucc extract treatment in KB
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ABSTRACT

Induction of apoptosis related to caspases by
extract of Zanthoxylum schinifolium Siebold &
Zucc in KB human oral squamous carcinoma

cells

Cho, Young Seung
Advisor : Prof. Su-Gwan Kim, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Sancho (Zanthoxylum schinifolium) Siebold & Zucc (in Korean) is a
deciduous shrub belong to the Sancho species of the Rutaceae family,
and is distributed in Korea, China, and Japan. It has been widely used
in Korea not only as condiment, but also as a medicinal material for
the treatment of vomiting, diarrhea, abdominal pain, ascariasis, and
dermal diseases for a long time. However, the anticancer effect of
Zanthoxylum schinifolium has not been stdied. In the present study,
we investigated for anticancer activity in KB human oral squamous
carcinoma cell treated with Zanthoxylum schinifolium Siebold & Zucc
extract. We analyzed the effects of Zanthoxylum schinifolium Siebold

& Zucc extract on proliferation and on expression of cell apoptosis



related caspase dependent molecules in KB cells. Cell proliferation test
was performed by MTT assay, the treatments of Zanthoxylum
schinifolium Siebold & Zucc extract significantly reduced cell viabilities
in a dose-dependent manner (ICs value : 423 ng/ml) in KB cells, but
not in normal cells. To verify the apoptosis processing, DNA
fragmentation assay, caspase activation and FACS analysis were
performed by treatment of Zanthoxylum schinifolium Siebold & Zucc
extract in KB human oral squamous carcinoma cells. The formation of
a DNA ladder was observed starting at the 24 h treatment. In western
blotting analysis, the Zanthoxylum schinifolium Siebold & Zucc extract
induced the proteolytic processing of caspase-3, -9, and PARP.
Furthermore, the FACS analysis by an Annexin V-PI staining showed
that the Zanthoxylum schinifolium Siebold & Zucc extract induced 85%
of cell death after 24 h treated cells. These results suggest that the
extract form Zanthoxylum schinifolium Siebold & Zucc is potential
candidate for oral squamous carcinoma cells therapy and that caspase
families are the key signalling molecules in the extract-induced cell

death in KB cells.
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L AdA=

AN E vkl A A& Dulbecco’s Modified Eagles’s Medium-& Gibco/BRL
(Gaitherburg, MD, USA)i|A] AJstA . Fetal bovine serum(FBS),
(penicillin-stre MD, USA)A Y33t N-methylthiotetrazole(MTT)-2
Sigma(St Louis, MO, USA)ol A FY3ste] AF&3tl o, ECL detection
kit Amersham Biosciences Corp.(Piscataway, NJ, USA)o| A %43}
ALE-3F T anti-caspase-3 anti- caspase-7, anti caspase-9, PARP
(Poly (ADP-ribose) polymerase) % anti-B actin® Cell Signaling
Technology, Inc.(Danvers, MA, USA)o| A F+43ste] ALEstiom, 7]EF

B A FE5& analytical gradeE T3t AF&3A

no

D
1o
N
BN

V“xUS FEE
Aol AFE3F AU (Zanthoxylum schinifolium Siebold & Zucc):=
of

A T oRSAT a0l Bl ALgekgon] Fase] AT w

3. A= vk

Abghe]l e A x2S A FH S primary culture 3 A E
(human fibroblast cel)®9} T4 4AE(KB, ATCC No, CCL17)+= 10%
fetal bovine serum(FBS, Gibco BRL, Rockville, MD, USA) 2 a4



(100 pg/m¢  penicillin, 100 Unit streptomysin)7} S8 37C9
Dulbecco’s Modified Eagles Medium(DMEM, Gibco BRL, Rockville,
MD, USA)# F-12 wjA| 7} 312 =38 JdwAE AHEst o

4. MTT assay

A2 U5 (Zanthoxylum schinifolium Siebold & Zucc) FZ=%° 23 Al
AAgyE Ayl & 37Ce AGuA] Slol A wigE

Human fibroblast AAA ¥ KB T4 SAEE F=F3ste] 12 well plate

2474

of HFsta, 12413 & AxUF-(Zanthoxylum schinifolium Siebold &
Zuce) FEES AH7HA % (100~500 pg)= 24413 & A sk A
I dAZHE MTT #4202 FA3AY. MTT 242 KB A2
MTT §& 37CelA 423 A& &, MTT &4& A7 sk 0.04N
HCle] 3% isopropanol® A|3ZE &3ste] 570 nmolA FFEE SH

shel Alaahglt.

5. DNA fragmentation assay

TG AEA 420 pg/mle] AU (Zanthoxylum schinifolium Siebold
& Zuce) FEEES 2443 AYste MxE -3 F lysis buffer(100
mM NaCl, 10 mM EDTA, 300 mM Tris—HCI, 200 mM sucrose, 0.5%
SDS, 0.5 mg/ml proteinase K, pH 7.5)0] A& slar YA Ea] 3fo] A=
S AT o 7] Y %9 phenol/chloroform/isoamyalcohol (PCI)
H7tste]l DNAE &5wd ¢ & oe&§& o] &3te] DNAE A A
Ztt. ©] ¥ DNase-free RNaseE F7Fsto] 3k A|ZF &b WA 5] RNA

= A7 AI7IAL 1.5%°] agarosed] 7]<dE3te] Qlsk AT
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6. Western blot analysis
22U (Zanthoxylum schinifolium Siebold & Zucc) FZ%Eo 93 A
e13l7] 93] western blotS Al &3+t 10 cm vl

AAlel KBAIZE HEetar 255 Agste]l AxE s8I0 Axs

o
-
o

4C9 PBSE 23] AlH3 3 4CY lysis buffer (1% Triton X-100, 0.5
mM EDTA, 1 mM phenylmethylsulfonyl fluoride, 5 ug/ml aprotinin, 5
rg/ml leupeptin)oll A1 30&3F WS Al T AXEZ &3&=S 14000 X goll A
2087 AAEY 3 E oowlza A g2 AHste] SDS sample buffer(60
mM Tris-HCI, pH 6.8, 4% SDS, 25% glycerol, 144 mM
20mercaptoethanol, 0.1% bromopfenol blue)oll ¥ i 100Co|A 5% =<t
HA A7l & SDS-polyacrylamide geldl A7|9%S A A5}
nitrocellulose membrane®. 2 ©]5AZ Tt ©] & Membranes 5% skim
milk oA 2A17FE<eE ¥k Al713 TBST buffers o] §3te] 1587+ 33]
A skt dxb A& anti-caspase 3 antibody (1:2000), anti-caspase
7 antibody(1:2000), anti-caspase 9 antibody(1:2000), anti- PARP
antibody(1:2000) % anti-B-actin antibody(1:2000)& A& & om, o]
218 A 2= horseradish peroxidase conjugated anti-rabbit IgG(1:5000)Z
ALE-3to] ECL detection kit®} 37 LAS imaging system S % western
blot & &3ttt

7. Annexin V/propidium iodide (PI) double staining flow

cytometry

Annexin Vi= phosphatidylserine (PS) ¥ =2 ZA3dS 2zt 759

=4 A" A I A2 A Axeute] PS =Fo oidk wgst 3 A A
o] 7] wj&ol apoptosis =4 ¢ F&3A AFEETE X3 annexin V
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m. 24

1. =YY (Zanthoxylum schinifolium Siebold & Zucc)
FE=Eo] TS AE KB AEAH AAld mA= A3
22U (Zanthoxylum schinifolium Siebold & Zucc) FZEol o3
FAAE KB AXEAY AA &S &2lsty] 918 MTT assays 23
sl A &k AU (Zanthoxylum schinifolium Siebold & Zucc)
FEE0] AGAEAN AMEFAES Hetli=A F<str] 98 AAAE
¢l human fibroblast A3l 100, 150, 200, 250, 300, 350, 400, 450 % 500
pg/me FEE FEES AL 23 AEX AFE W3 A9 USES
Ho|FAT. ol Ay AAAEANE FE=] AEFAE] glas &
Attt (Fig. 1A). vt FAGAFEAA FE2F9 AXAAYE A5
Qs #8100, 150, 200, 250, 300, 350, 400, 450 ¥ 500 xg/mle] &
2 24N Ee KBAI X A gd & MTT assays 33 A3 Az}
- (Zanthoxylum schinifolium Siebold & Zucc) FEE& A7 stA] &
oy Blaskls W 250 pe/mee] FE=TbA A PR AlEs Al EA
S "AA KSR e 400, 450 2 500 pg/ml FEES A AX
Z¥7} 60, 40 B 20%° AEQGES Gl (Fig. 1B). ole2lg 4

of
(
o
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= KBAIXE7F 2bx2 U (Zanthoxylum schinifolium Siebold & Zucc) 3

E59 T gFEHoR MNEIAY A 297} S-S HoFrh
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Figure 1. Concentration-Dependent inhibition of cell viability by
Zanthoxylum schinifolium Siebold & Zucc extract in KB cells. The
cells were treated with various Zanthoxylum schinifolium Siebold &
Zucc extract concentrations in KB cells, and is expressed as a
percentage of the control cell growth in the untreated Zanthoxylum
schinifolium Siebold & Zucc extract. Each data point represents the

mean * SEM for three experiments.
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2. AzxuUY  (Zanthoxylum  schinifolium Siebold & Zucc)

FEEo 93 KBAE DNAS E A3

Asks FAsts] 98] KBAE

M

AEALE S A 71420 DNAS]

Z5S 2447 B¢t Ay star 3 el genomic DNAES FZE3to] %7
e Foto] EleAn. 1 A AdxUF FEES 24X A A

ZoA DNAY #4d3 o] yebdS glsdth o= AtzxuF
(Zanthoxylum schinifolium Siebold & Zucc) FZ%0°] KBA XS] A XEAL

m
= =g g lee #l skink(Fig. 2).
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M P DMSO extract

Figure 2. Apoptosis induced by Zanthoxylum schinifolium Siebold &
Zucc extract in KB cells. Fragmentation of internucleosomal DNA by
treatment of Zanthoxylum schinifolium Siebold & Zucc extract. The
cells were treated with 420 pg/mé of Zanthoxylum schinifolium Siebold
& Zucc extract for the indicated time periods and nuclear DNA was

subjected to agarose gel electrophoresis. (M : 1 kb DNA marker; P :

parental)
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3. Atz (Zanthoxylum  schinifolium Siebold & Zucc)

FZE| 93 caspase family Tz 4] 3}

o AAAgAE o= 7S &35t S8 MEATE 7HY 8%
olxtE 4 Q= FA 3} caspased] WIS el gl KBA X 420
pg/mle] AtxuUF FEES 2443 At AEE 3% & caspases

FAE o] &3kl western blot & Fsttt. 1 A3 FEES A
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P DMSO  extract

Cleaved caspase-9

Cleaved caspase-7

Cleaved caspase-3

I

actin

Figure 3. Proteolytic cleavage caspase-3, 7, 9 and PARP by
Zanthoxylum schinifolium Siebold & Zucc extract treatment in KB
cells. Zanthoxylum schinifolium Siebold & Zucc induced activity of
procaspase-3, 7, 9 (A) and PARP cleaved (B) was measured in the

KB cells. The cells were treated with 420 pg/ml of Zanthoxylum

P DMSO  extract

PARP

actin

schinifolium Siebold & Zucc extract for the indicated time periods.
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4. A=Y (Zanthoxylum  schinifolium Siebold & Zucc)

FZEE 93 apoptosis =

KB Al A 2x=uUH (Zanthoxylum schinifolium Siebold & Zucc)

Eo] MxAbEe 4&S " A=A annexin V/PI A4 3 <1313

g AEAPE gl AJeA FEES AT KB AlEA  early
apoptosis (lower right quadrant) 7} A73A X2 DMSO & A 3dk AlxE
HU} 26% =713 &9213}9 1l late apoptosis (upper right quadrant) =
QM Ee DMSOE Agleh Ay ¢F 57% F71shs glstd). o]
= E& A2YUY (Zanthoxylum schinifolium Siebold & Zucc) 53 50|
TAAAEY] A A et=d Hdd a3 yEhdE skt

(Fig. 4).
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parental DMSO extract
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Figure 4. Zanthoxylum schinifolium Siebold & Zucc extract induced
apoptosis in KB cells. Cells were treated with 420 pg/ml of extract for
24 h. The cells stained using Annexin V/PIL. The apoptotic cells were
then analyzed by FACS analysis. This was determined by FACS
analysis showing the percentage of early (lower right quadrant) and

late (upper right quadrant) apoptotic cells.
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TolME 71 FA"Z ol Feke] FUABAR KA

oAA Ae=(21-25) =rdlddl AAstE FE&AEQD AxUT (Zanthoxylum

schinifolium Siebold & Zucc) ZF¥ FE5=S gHolo] S+ A 7t

7 Wol] W= HHF AT A EE (squamous epidermal carcinoma)$l

KBAIZE o] &35t FE== 0

GHe Asl AEAGG Aol Hdsts dEe] g B A ZF A
3

AEA AL old] YEhE

400 pg/mb FIEAIAFE AEAG Gl gds] odAES At (Fig.
1A, B). 72 4AIEe] S 9A= AEF7]9 A B AZAA} fF5=
of olafA o]FRt}. AEUF (Zanthoxylum schinifolium Siebold &
Zuce) FEEO| 3 FAIAE KB T2 A7 AEZA AL 9)g A
°o1x & gHel3l7] ¢l DNA fragmentation assayS 3 3Fgow 1 2
I} apoptosis®] WE A< A4Sl chromosomal DNAS #43} (Fig. 2)

7F dojwkt}. wa A xUY (Zanthoxylum schinifolium Siebold & Zucc)

2
o]

FEEo] AxEAA F3}S A=A annexin-Ve S GRS AE
of AF Agst] FAE EA7E B3 AEAAE F9<l st en (Fig.
4) ol ANE EUE AZUF (Zanthoxylum schinifolium Siebold &
Zuce) FEEL AEX AL 9 KB AlXo F45 JATS & 5 A
o} FH AFR e o AbxYUS (Zanthoxylum schinifolium Siebold

& Zuce) AolA methylene chloride W& o] &3dlo] FEES 9o %

==
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=

o2 FHA HIEZPAAEF Jurket T AMES FHe AEF2A MD
361 ¥ MDA 438 M x| FEE5 Ad & 23 AExF4 o] JAES &
oIt AL 3 nmEFE=golo A cytochrome C 7} W<% 3l caspase-3
7F @A 3tEl & PARP & Austo] AEZAAE FREdte 44 71dS
H3ATE (26-28). T3k Arx=UHF (Zanthoxylum schinifolium Siebold
& Zucc) #3914 dichloromethane ¥} Eit 45 o] &3l FEES Ao
o] & FFHAIEFQ HepG2 A Xl FEES A9 3 23 @43 a4 5
7he 8 AEXAE fFRES Bl sl (29). o9k o] Atzu
(Zanthoxylum schinifolium Siebold & Zucc) = 7}A 3l t}3st &uj= o]
st FEES do] olE AE Agside W o2l 7HA A7
ofaf AMEXAZE = Hom o3t AAAINE EiE B APdAM=

caspase o|FEA A E XAl o3 AdS =33}

A (30-32). Caspase family ©¥aL A XUl EFA3 =
pro—enzymeS. 2 EASITHE A ZAE AlEo] Y] AAE EE TOE
caspases®l &3] A3} ¥t} Caspase-9 2 UEIZ=goloA WEH
cytochrome coll ¢l&] &43} ¥ i1, cytochrome c W& bcl-2 family
A Wstol] og] mEFZE=gol vt Fado] Fb dr (33, 34). & 4
Tl A= Arz=YUS (Zanthoxylum schinifolium Siebold & Zucc) %= 9]
caspase-99] A 3E FUIAIFS QA 1, 3 FAstH caspase-9
!

=
CPP32-like caspase & «¢#l#] Q= caspase-32 A3} A7 on i

rr

ol

e ®#7del wek ofmlwit wld F DEVDE 484 A

oL

3}%¥ caspase-3+ poly (ADP-ribose) polymerase (PARP) 7]%5 % &3}
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of 9%t AXZAAE %= At (Fig. 3). ol&lst A3E Edz2 2hxy
T (Zanthoxylum schinifolium Siebold & Zucc) FZ&E°| 23 A EXA}L

= MEIZEl ofEA A oM AEAAZE dojrtar 9l

B Ao A=z AxuUF (Zanthoxylum schinifolium Siebold &

Zuce) =ZE0] FHANEL] AL gHHoF AT 4 glom
AAFA ] human fibroblast ol A A EAF] W37} gles et
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V.2 &

A Z2YUE (Zanthoxylum schinifolium Siebold & Zucc) FE5E5L F=2

A

P

A okg o Atgsta JQuh. FAFE S ® = alpha-pinene, beta-selinene,
limonene, citronellal, beta—phellandrene, cineol, ~L2] 3. auraptene ¥} 72
Ay Bol muse] gtk oleld AREL ofn] wzrayelA 714, 7,

A4 AR FFA4E, FELE

Siebold & Zucc) FEE2 TFHLAME A oA v 2= 539} SAHE
daqAel  oigk A 71dES ¥ etaAl MTT  assay, DNA
fragmentation, western blot % FAHX F4 (FACS) 52 T3t T

I A ARs dS UM

1. 4k

P
rlo

e B

el

U (Zanthoxylum schinifolium Siebold & Zucc)
ojEA o ®m FAGAME KBAIXEZS 44S dAAsHA A Al
,_—r’.

£ !
AlaEe] & U EA)3k= chromosomal DNAE 43t Al Q=2 A A EX]

L&

rlo

2. MUY (Zanthoxylum schinifolium Siebold & Zucc) %

oY

3. T A E] A EX A= chromosomal DNA 9] EA3}e)] 93] A%

AAE e Hlom Aol AEZUel % annexin-Veol 2 @A
oS At FAHAE B4 (FACS) o2 MEXAL f2d9e s
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