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ABSTRACT

Induction of Apoptosis by extract of Pulsatilla
HKoreana in KB human oral squamous cell

carcinoma

Kang, Byung-Won
Advisor: Prof. Kim, Su-Gwan, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The root extract of pulsatilla koreana has been used as
antibacterial and anti-inflammatory analgesic agents in traditional
medicine in Korea. In the present study we investigated the
proliferation effect of human oral cancer KB cell treated with
pulsatilla koreana extract. We analyzed the effects of this
plant on proliferation and on expression of cell apoptosis
related molecules with using the KB human oral cancer cells.
A cell proliferation test was performed by MTT assay on 24 well
plate, the treatments of pulsatilla koreana extract dramatically
reduced cell viabilities in a dose and time-dependent manner.
In addition, the typical apoptosis patterns were detected with
DNA fragmentation and western blot. Western blot data showed
that activation of caspase-3 and -7 was increased after 24 h

and 12 h treatment of pulsatilla koreana extract, respectively.
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We also confirmed the DNA fragmentation by treatment of
pulsatilla koreana extract in KB human oral cancer cells.
Therefore, these results suggested that pulsatilla korean may
have beneficial effects on the proliferation of oral cancer cells

through activation of apoptosis.

Key Words: Apoptosis, Oral cancer, Pulsatilla koreana
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1. A &

& E(Pulsatilla Koreana)°©lel Bel= W82 vivte]otAv] 3 Ranu-
nculaceae)°ll o= A 2RO RA geyete] - ok At o],
Zell ApAslaL glom FoA|Ge® FxE ] Qlrf. U HaEdlA FHA
e, Ao A A A 22 AP 4~54e o, 49
7I”le] Eelglth(Park et al., 1996: Bae 2004). w2 olgrls] 274,
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(Namba 1974: Lee et al., 2000: Lee et al., 2012: Bang et al., 2005).
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al., 2001: Brooker et al., 1981: Lim SY et al., 2007: Park SJ
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7 FgA Tl W3 B dTvh &ibe] AldiEe] AaL glovt o o]
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Shu|Z: el ghar opAls)l A (Hepd ) oA Fofutol ofgReE
FEota, QA ke FEsle] FA74F A7 Z1S Dimethyl Sulfoxide

(DMSO:; Calbiochem, USA)el| =93l & wjofl-g- 3|43l AFE-3)At}

2. MZ= 3 M|ZHHSS

B Ago]] A3t FAHHAEE KB AlEE ATCC(Manassa, VA,
USA)Z%E Fokukgltl KBAZE 10% fetal bovine serum(FBS)<}
100 #g/ml streptomycin, 100 units/m¢ penicillin, 1 x MEM non-
essential amono acid solution®] &% Minimum Essential Medium

(MEM) |4 37C, 5% COy 74 wlokalsich.

3. MTT assay

vl e] FEE Wik KBAES] AEES Ak fiste] 24 well
culture plateo] 5x10* cells/well A|EZ seeding 33 24X)7F Fof 3+

e FE55 AZPE3 AIZE, 6 Az 12 AIRE 24 A7H I R
(1018, 50ug, 100¢g, 20018) & AH#slHa, dE2ro2 DMSO 145 A=
stodet, A7F 2 srHE dvE e FEE5 A § 24 well platedl
o= ekl AA g F 45010 MEM wlijefei=} 5040 3-(4,5-Dimethylthiazol
-2-yD)-2(MTT) $4E AH7lsldct. MTT £<o] 715 24 well plates
37C, 5% COy we7lelA 3412 w17 5 woFalle A A acid-
isopropanol (0.04M HCL in isopropanol)< 5004 H7}sle] =9l =

96 well culture platee] 100#40= 7} ¥ Microplate Autoreader

nJu.,
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ELISA (Bio-Tek Instruments Inc., Winooski, VT)E ARgste] 570nm

(
A4 FHEE SHst Ax YEES Falsisloh

4. DNA Fragmentaion

DNA 4 48 zA18b7] sl8) 2x10° KB Al£E T-175 Flask ©ll
wioF 5 ez ge] FEES 50us/ml FERE AEste] 12 A7, 24 A7
oA 1500 rpmo2 5% Fob AAEEsI AEE A & F 500440
lysis buffer® £s1A#A 37C incubatorel 2 A%
12,000rpm o= 5 & & HAEste] AsdE A2 R &3 F
%=k phenol/chloroform/isoamylalchol® 92 §F -20CelA 1 Azt
<t B23gk 5 15,000rpme2 20+ 53k 94l 3] genomic DNAS
w25k}, #e8t genomic DNAE ethidium bromide’} 3% 2%

agarose gelg o]&3te] 50 voltageol ] 2 A|7bgst A7)edEste] UV

2

Zol uke A7

RS 1 o

transilluminator(Spectronics Corporation Westbury, NY, USA)
3loll A genomic DNA #4& Fzstct.

5. Western blotting

5x10° KB AEE T-175 Flask of wieF § vz o] 3255 5008
/b =R Ae]ste] 12 AZE, 24 AZkellA] 1500rpm o 53 5t UAlEe]
sled Al E 4] gk ¥ phosphate buffer saline(PBS)= -+ ¥ AlA3s}a,
protein lysis bufferE o]&3fe] =idS #2]8 F BCA Protein
Assay Kit (Pierce, Rockgord, IL, USA)S o]83le] A=sldrt. Immu-
noblottings #13l 10018 WS 12% SDS-PAGE gelell loading 3 %
120 voltageell#] 2 A7k st A7]d-5 3ksdet. gel AollA £zl & =

Z2 immunoblotting = $=335}7] ¢J&l polyvinylidene fluoride (PVDF)



membrane °l| transfer g ¥, blocking solution(5% nonfat dried
milk in TBS containing 0.1% Tween-20)% °]&3le] 147k &<t
blocking 3}gict. 12} 34| anti-cleaved caspase-3,-7(Cell Signaling
Technology, Beverly, MA)E TBST(TBS containing 0.1% Tween
-20)5 o]43le] 1:1000 &= 343 F 4T A8} 16 A17F 3t uks
slsdvl. TBST(TBS containing 0.1% Tween-20)& o]83ke] Al ¥ A3
% 22 @A anti-rabbit T+ anti-mouse antibody (Amersham
Biociences, UK)+= TBST(TBS containing 0.1% Tween-20)& °]$
atel 1:5,000 HlE&= 3|A43ke] 1 A7t 8ES- § ECL kit(Amersham
Life Sciences, Arlington Heights, 1L, USA) < ©]€3}od immuno-

blotting & 433ttt



1. &0|F 2| FE520| s KB M=E 34 AA|
KB AlzelA &wnZ 2] F552] o3 AlxFA A 23E Ak
Al FE2EE vl e AZPEHE A2 & § MTT assay < F33kich
1 AN KB Aol A &z ] 3550 ko wE Z3E B v|E
el FE2E55 Ae § 24 A H 10/l FEME 20%9] s
L 50ng/mlell A 61%9] 7ael 100u8/mbol| A= 90% o4k 7Has 1
own] Fu|E e FZE52] [Cy el 50ug/ml o1& Flsldck(Fig 1). =gt
2 oma] 2EE-S 10ug/ml, 50u8/mb, 100ug/mle] thokdlk FE=E 3, 6,
12, 24 A7r A7) 3 MTT assays 53 3 A3, 3 A7F-E 50u8/m =]
23k Al ZollAE 64%2] HAas B, 100us/m A2)g AlxzeAE 22
T 94%°] s Homy AxEe] Al dviE ®e 2S5 AY F
-

whE A7kl 543 AlESAe] JAlEE Felstith(Fig 2). 2y o

it

pats



Cell viabillity (% of control)

120 -
100 -
80
60
40

20

Ui,

Cont DMSO 10pg 50ug 100pg 200ug

=]
M

. Effect of pulsatilla koreana on KB cell proliferation

in dose dependent manner. Inhibition of cellular growth
by extract of pulsatilla koreana extract treatment in a
dose-dependent manner. KB cells seeded to well of 24
well plates in the presence of normal serum containing
media at 5x104 cells/well. Twenty four hours later,
cells were treated with various concentration(10, 50,
100 and 200 #8/mb) of extract of pulsatilla koreana extract
further 24 hrs. Then MTT assay was performed as
explained in "Material and Methods”.



Cell viabillity (% of control)

Fig

150 -

100 + {‘ %
O Cont
O1opg
50 - "3t
B 100pg
0 T T T

3 6 12 24

. 2. Effect of pulsatilla koreana on KB cell proliferation

in time- and dose-dependent manner. Inhibition of
cellular growth by extract of pulsatilla koreana extract
treatment in a time- and dose-dependent manner. KB
cells seeded to well of 24 well plates in the presence
of normal serum containing media at 5x104 cells/well.
Twenty four hours later, cells were treated with
various concentration(10, 50, and 100 #8/m¢) of extract
of pulsatilla koreana extract for the indicated time.
Then MTT assay was performed as described in
explained in "Material and Methods”.



Cont DMSO 12h 24h M

Fig. 3. Induction of DNA fragmentation by pulsatilla koreana
in KB cells. DNA fragmentation assay was examined
to confirm of apoptosis after treatment of pulsatilla
koreana extract(50 #8/ml) for 12 and 24 hrs, respectively.
Genomic DNA was prepared as described in Materials
and Methods and analyzed by 2% agarose electro-
phoresis followed by ethidium bromide staining.



0|2 82| E==80| capase-3, -7 9 AM310| O|X|= et

Mok

3.

KB AZolA &01% pe] 238 AzAbd fE) 2aas19e 7
957

wgebz] sl wielAd oA AlEAbE H 2o shtell A Aw A 2

HAAEE sl @viE FEE

3l 9&-& 3h= caspase-3,-79 WIAAE

(501g/ml) 12 A7k 7] FHE] caspase-39] Wde] FA37} Aztbso
24 A7tellA] BAst el Sk Eelsisich(Fig 4). %% caspase-7 2
FAE 24 A7E A"l FellA Al S-S #Esith(Fig 5). nbel

o2 2183 DMSO9AE caspase-3¢-7 @AJo] A3 viehtxr] 9

&< Tlsisic)

" a2
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A Cont DMSO 12h  24h

i Cleaved caspase 3 (20 kDa)

| 3.actin (43 kDa)

B ;gf 100 7 Cleaved caspase 3
@
= 80 A
S _
§§ 60 -
&2
3% 40 1
2
E 20'
© 0 . s . .

Cont DMsO 12 h 24h

Fig. 4. Activation of caspase-3 by treatment of pulsatilla
koreana extract in KB cells. Western blot analysis
of cleaved caspase-3 in KB cells. The cells were
treated with 50#8/ml of pulsatilla koreana extract for
the indicated time periods. The cell lysate was prepared
and analyzed to western blot analysis using antibody
against caspase-3 as described in “Materials and
Methods(A). Quantitative analyses of the blots in "A”
(B).
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Cont DMSO 12h 24h

A ]
s | Cleaved caspase 7 (20 kDa)
T | c_ctin (43 kDa)
B » 607 Cleaved caspase 7
g 50 4
§_ a0 4
w C
53 20 4
-
3T 20 4
.% 10
T 4NN ' .
Cont DMSO 12h  24h

Fig. 5. Activation of caspase-7 by treatment of pulsatilla
koreana extract in KB cells. Western blot analysis
of cleaved caspase-7 in KB cells. The cells were
treated with 50#8/ml of pulsatilla koreana extract for
the indicated time periods. The cell lysate was prepared
and analyzed to western blot analysis using antibody
against caspase-7 as described in "Materials and
Methods (A). Quantitative analyses of the blots in "A”
(B).
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of AlZEFl KB AE2] AZFA] oA 2 AlZzApde] 2§ EApfAlshA 7]
Aol sl AFstdct. dvlE gele] KB Alx2FA gt oA 23k= MTT
assays °|gste] Falalgitt KB Ao 355 vEHE Ad 4%
g & 24 A|7F H 50ug/mle] FEE y|Fo R Ax AAL 61% o)A
A7 235 BAH(Fig 1A). =3 3559 F&ol mE Az Xz &
A EL] FAES 50ug/ml gl 3 AIZHRE] 64%°] s Bl AE9]
S whE A el AsA7IE Ae B 10068/mb 2] - 3 A7
94% o1 Ax] S §43%] A= AS #FlEick(Fig 1B). A

ATA el A Hrh A wEA] AEFAS A}
=d 23S Felskdvh(Yoon et al., 2009; Hyun et al., 2008).
w3l ez wg] =229 KB AlE 24 oA 237} apoptosis §% 2
1914] dotrr] 98] 94 DNA #4345 Fals] ®sich DNA
A A AlEAbEe] diid do® Ca’t 9£4 endonuclease”}
2433} =o] chromatin® linker DNA”} Awtsle] nucleosomal DNA
S o] FA ¥t} olzdt dAS agarose gelollA] ladder HEIZ ¥
5 = odth(Zimmermann KC et al., 2001: Hyun et al., 2008). &

nZ e F2E2ES KB AlEd 50ug/m Fxz 12 Az 2 24 A7k F3t

op
=
Lo
e
W

45 DMSO A2 A oJw3F 43} dxte Yehfx] o8-S 2 5 glqir)
olelgt AE FallA] shu|E He] FEE0] st AlE FA] A AeHql
apoptosis®] AFEAPHC| &gt A3}sl-S elstdv). o]23 apoptosis

EARFAE 7 2He #elslr] 918l caspase-3/-7 A 2AS 2AlRE A}
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AEAEI S fEshe Ao Az
AzAow, o] TNt r|Ee] el

L

o BAL el A8 AR P FEES B5S PR AEFA
KB Aol 24ste] dFsteiet, o Ash F74et Aze] DT 22EL
5ous/ml SR Aelsl H AEe] FAS mE Az el AN F

S ¥ o}l apoptosisgle AlEAPES s8] &3l et R EA

o) © 4 glow], Frtel SolHal FekAnA el woo] B 4 AL
Aoz Az,
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Ak AAel pIX= dgS AT MTT assays 33k
AATE 23] DNA fragmentation® western blot2 27+

ot 28 AES A Hsi

1. KB AlZolA] &vZ 559 & g 535 vy v 558

2] = 50ug/mloll A 61%2] ZFAael 100ug/mloll A= 90% ol Az

2. M= FE29 = ¥ A2l A 3. 6, 12, 24417 F MTT
assay s 8k A3, 3AZHRE 50ug/ml X 2]gk A Eo| M= 64%9] s
B, 100ug/mb A2)3t AZeox= A7 F 94%9] A4S B

3. &vZE FEEol| o KBAES] apoptosis F55 dolwr] 9l vz
=5 50us/mb-E 12417k, 24417k Sk A3 &
= Fld A 12407, 24407F el DNA 45 2l

4. KB Axol|A] &v|Z F=F5o] apoptosisel] 23 AlFALE fFEdleA]

xAbsh7] 918l apoptosisE A3} A7)+ =Sl caspase 39} 79

[rt

DNA fragmentation

9o Ayes T vl NE RIS AR A AEAL

stod oJAsle ol= F F A TheAe AR 5 sk

g
A
rN

[o
of
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