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Olibanum-induced Apoptosis Signaling
in Human Cervical Carcinoma HeLa Cells

Kyung-Mi Park, Bok-Cheul Kong, Su-Jung Lee,
Chang-Min Choe, Sim-Keun Yoo 4
Dept. of genecology, College of Oriental Medicine, Won-Kwang University

Purpose : To address the ability of Olibanum to induce cell death, we investigated
the effect of olibanum on cell apoptosis. Twenty-four hours later, apoptosis occurred
following olibanum exposure in a dose-dependent manner.

Methods : We culture HeLa cell which is human metrocarcinoma cell in D-MEM
included 10% fetal bovine serum(Hyclone Laboratories) below:37C, 5% CO: Then we
obs%%\ge;ll 1 apoptosis of log phage cell which is changed cultivation liquid 24 Hours
periodically.

Results : The treatment of BAPTA-AM regulated olibanum-induced apoptosis in
HeLa human cervical carcinoma cells. The 24 hr-earlier -thapsigargin-pretreated cell
showed the resistance against olibanum-induced apoptosis and the Ru360-mitochondrial
uniporter~inhibited olibanum-induced apoptosis, too. It means that olibanum leads to
the accumulation of calcium and the resultant apoptosis in HeLa cells. Immunoblotting
data also shows that the expression of GRP78, ER stress marker protein, was induced
by the olibanum. Bcl-2, anti-apototic protein, was decreased and that the expression
of Bax, pro-apoptotic protein, was increased by the addition of olibanum.
Interestmgly, the olibanum increased the activity of caspase-8 as well as calpain
cysteine protease in Hela cervical carcinoma cells. Calpain mh1b1tor-calpastat1n as well
as caspase-8C/A expression abrogated olibanum-induced apoptosis in the carcinoma
cells. The inhibition of caspase-8 regulated olibanum-induced calpain activation but the
inhibition of calpain did not have any effect on the caspase-8 activation in HeLa
human cervical carcinoma cells.

Conclusion : We conclude that olibanum induces the accumulation of calcium and
the resultant apoptosis in which caspase-8 and calpain are involved.

Key Words: Olibanum, Bax, apoptosis, GRP78, calpain, caspase, HelLa cells
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Fig.1. Olibanum induces apoptosis in
HeLa cells. (A). Cell apoptosis was
assessed by Hoechst staining methods.
HelLa cells were incubated with 0.5, 1 or
2 mg/ml Olibanum for 24 hrs. (B) Cells
were treated with 5 uM BAPTA-AM or
BAPTA in the presence of 2 mg/ml
Olibanum. Data were the mean * S.E. of
three experiments. *Significantly
different from control, p < 0.05. O~
Ol ibanum.
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Fig. 2. Calcium is a key factor in
olibanum-induced apoptosis. (4) Cells
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)
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were treated with various concentrations
of thapsigargin (0, 0.5, 1, 2, 5 or 10
nM) for 24 hrs. And then the cells were
washed with 10% FBS-contained DMEM. The
cells were incubated with olibanum (2
mg/ml) for 24 hrs. (B) Cells were
treated with 10 or 20 uM Ru-360 and then
exposed to 1 or 2 mg/ml olibanum. In
parallel, the cells were 24
hrs-pretreated with 10 nM Thapsigargin
or treated with 5 uM BAPTA-AM and the
cells were exposed to 1 or 2 mg/ml
olibanum for 24 hrs. =*Significantly
different from Olibanumtreated p <
0.05. 0- Olibanum.
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Fig. 3. Olibanum regulates the
expressions of GRP78, Bcl-2 and Bax
in HelLa cells. (A) Hela cells were
subjected to 1 mg/ml olibanum for 0, 12,
24, 36 and 48 hrs. The cell lysates were
prepared and separated on SDS-PAGE and
transferred onto a nitrocellulose membrane.
GRP78, Bcl-2 and Bax were visualized by
western blot analysis. (B) The cells were
subjected to 0.5, 1, 2 or 5 mg/ml olibanum
for 24 hrs. And then the cell lysates were
prepared and separated on SDS-PAGE and
transferred onto a nitrocellulose membrane.
GRP78 was visualized by western blot
analysis. O Olibanum
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Fig. 4. Olibanum induces the activation
of caspase 3, 8 or 9 cysteine protease
in HeLa cells. Cells were incubated with
various concentrations of Olibanum(0, 0.5,
1 or 2 mg/ml) for 24 hrs. O: Olibanum
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Fig. 5. Olibanum induces the activation of

calpain in HeLa cells. (A) Cells were
incubated with various concentrations of
olibanum (0, 0.5, 1, 2 or 5 mg/ml) for 24
hrs. (B) Cells were treated with 2 mg/mi
olibanum for the indicated periods (0, 12,
24, 36 or 48 hrs). O: Olibanum
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Fig. 6. Caspase 8 regulates O/ibanuminduced calpain activity and the resultant

apoptosis in Hela cells. Cells were transfected with pcDNA-3, caspase 8 C/A or caspase
9 C/A. And then the cells were incubated with 2 mg/ml o/ibanum for 24 hrs. In parallel,
the cells were treated with calpastatin(l uM) and subsequently with o//banum. 24 hrs

later, the apoptosis (A),
Materials and Methods. 0. O/ibanum
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Fig. 7. The co-treatment of

thapsigargin

increases the apoptosis in

Olibanum-treated cells. (A) Cells were treated with 5 uM BAPTA-AM, 05 uM
Thapsigargin and subsequently with 2 mg/ml olibanum. 24 hours later, the calpain (A) or
caspase-8 activity (B) was assessed. (C) The apoptosis was assessed. O: Olibanum
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2S¢ F AT F, stressol] 3

L3laA e EAL JHAGn g#ER
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GRP78¢] o] Alekxz) 48 AT of
FHE A3 ol stress A &A]
ol Zojel wal Az HAFHY
Fei7t piEE] o2 @A i
HAGg Aoeg B 5 vk
MiERite] F8 2 AEGA=
BETFEC BA}=H, dRH0
o] Bcl-2 family <3} Bcl-2, Bax,
Mcl-1 EEF7F dew, 21 2o pb3,
cmyc R APO/Fas Fo| Mgt Bk
o weAse oz YAA ANV
Bcl-2 BETFE AF LA
(proto-oncogene) & A Mgt =ZHo
Bodste AR2A GFE 42 o)
M IES M8t Pro-apoptotic T
NA2 &2 Bax @¥-& Bel-2 Tl
heterodimerE A3} o] AFZE 7o
Hzel J1%5S mEEsn . o A
Holl A Bcl-29] 74 ¢} Baxe] F7tE &
Q18] o vi(Fig. 3A) GRP78L L%
B% o&H oz ZylatdtHFig. 3B).
Caspase7}-2-t]

W &2
U rlo

caspase-8 s}
caspase-9+ initiator caspaseo| <3}H,
o] HlLF upstream?] caspaseZ ¥
FEo]A FIL= caspase-9-2
mitochondria 7f3le MEFMIE BB
of 43} caspase-82 receptor 73}
£ &Ko) 433 TNF-alpha, Fas2 <l
3 MEfSES] F8% 9L 3= A
oz 84 AP wa}A caspase
cysteine protease= fifgh5te] 8 &4
2 a9 EE FAL MRS F8 7
AL HAE F= oz @8 WA
Al o] A1 Yot

caspase-39] JE¥ML AEFY T 9
E£Ho7 ZF715d vl3o caspase-8&
vy we FEQ 05 mg/mlo AE

AXNA A g EHES R4S £F
caspase-99] Gtk caspase-8 B 33 H
watel 2 W Aoz Fe WHE
vehlien ve FRAAM ¥nd
& EHS R YtHFig. 4A, B, Q).

H 2= caspase 9EF FE2 H|g
&2 calpain ## apoptosisol] g A
F7F o] A 7t Yt} calpaind Z
% 9]&4) cytoplasmic cystine protease
22X EyEE MREME e B
17, ok, MEMRE 1eln MEE &
& 59 Ao B3 Calpainol =
m-calpain®} u-calpaino] lom ol
Zr4ro] %ol we 47 EifbEe &
Bt E90) gAA Y.

FESE Q3 caspased] hgk AT
o B2l clpaing A ot A
2 AN 1 AN Lol AT
calpain® caspase-83} fAl3IA HlnF
we Fxo AEFE MXA FEHEol A3t
A Jelstth. ol= calpaind} caspase-8
o d#s FA3E F e AFdold(Fig
5A). E3 caspase?] {EtEel 7FR A
yUehths Aol 24A]7be)  calpaing]
Eol 71 #93tA Frre Rk (Fig.
5B).

UM dLe AFJE FAFLE UAF
3}7] 913t caspase-83} calpain®] 4|
7} ffEFEZE] vIXe FYES YolHgt
t}. caspase-8C/AE transfectionA] F.&F
oz 3 MM FEMIA BES
Hgon E3 A A<l
calpastatin ] X Ao 9A] control F=F
oz JdAEE FITE & UJy(Fig.
6A). =3} caspase-8C/A 3L calpain
& AP e, calpain oA AdE
caspase-89] 4L 1oz ¢rokrh(Fig.

calpain
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6B, C). o] caspase-87} calpain®]
d4S Ho B9IA AAGtdFE A
olty. & caspase-80] calpaing ZA3J}
< ¢ F AU

Caspase-82  d¥tx o2 death
receptor pathwayollA] tjE 2 Gz
2 type-13}  type-2 AFEd] wEbA
caspase-8¢] jEM:o] HIZE caspase-3Z A
AHAAE 229 caspase-89 &0l
caspase-9S {EMALAIA  mitochondria
Je4q AzE ARBeTH NEF
23 @agelAE B=s} A, 8
At FH 2ol caspase-82] HIo] AMF
A 74532 Ytk F  caspase-83
calpain®] 27} 2 74L& hEFH<Q
a2 o T E dAnAST BH
dgm ¥ & 3len B AFNE
Z+ 7} caspase-8 18] 1 calpain®] 94
He 713& AAE ok

ILEE A calpain® ZF717t o
ot o1 thapsigargin 0.5 uMSg 24A) 7t
A A§o.2 ul23t 59 calpain®] IE

. F7HF vdegth o] F 74A ES
A AAAd e FEAEIE AT

calpain®] 717} YElWtHFig. 7A). o]
= calpaing] Z717} 2 Fo2 A% =
29 AYHA 4L e AYL B

B3] AAste RAolth. old HEA
caspase-8¢] 7%, HFA 3o
caspase-89 Gkl S7HE A 2
thapsigarginol] 2}atq A= #Fo] AN
. FA AXAd = EoE Az} g
%AtHFig. 7B). ZF Hela celld
thapsigarging * X]A] caspase-82] &M
L Aoy For calpain®] JEMET
25 old ABTRE 2B
thapsigarging A XX Alol= ERW S &

Fo| 1Zdo HAW, IFAE o) (1

uM) XX Al 23]¥ calpain®] ZF7}
hRUI REOR B T4

Hg ZBAL £E U48E T 4 U
T}(Fig. 7C).

AELE U3 MRt AR
At B WHERES FYs 2
), fEFS WA dEs F7HAAIY, o
£ %3 calpain¥} caspase?] kol &

7HEa 22 JAM MERtE =Y
S ¢ 4 UAUtHFig. 8). +H caspase-8
o gAo=F I3 caspase-99 EHS
calpain®] J¥RTE= Fhygoez FHA
MiERsEe] FFE VS AYE ¢
+ i

V. &G o

FESETEMEESY HeLa cellelA £l
FozZ KNI MEMIEES BEI R
oL 7o &ERes 4

1. FEE #akEel Hela celld) 3%
S A A, £F gEHOE MKEMIE
7} k718 RIS

2. 3Fes2 Q3 Hela celld] #iEH
FES A calciume] #ES Yolr 7] $3
o fiZEakel e
9] BAPTA-AM = ER9] Ca-ATPase?]
A A Thapsigargin b =) B A
mitochondria®] Z+4 uniporterd ) &} <1
Ru360& REIIY AXW Frlste Z
Fg dAAS W FEAEIS REK
£E e

3. ALFESRE QIgt Hela cell®] #Hafh
FEe A Bel-29] 749} Baxo) F718 &
Jsgen, AEeD A DHe W
7} AEZFES oF713A T ER stress

calcium chelator
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marker proteingl GRP78 Zdd= A4
Al ¥l oS ¢ + Uk

4. 3./ Z Q3% Hela celle] #iEt:
FEA A caspase-3L FEOFEFHOEF E
% 718 B Yo Caspase-82 H|m 3
e ¥xel 05 mg/mle FLEF XA
M =S EES R

5. 3L.FL.2 <3l Hela celle] it
FEo A calpaind caspase-83 fAF3}HA
Hnd e FEQ 05 mg/mld
Img/mle] F.F HXA] &kl Z3hA
VErETE. HEF caspased] FEHEO] 7R
A JEhdeE A 24x 71
calpain®] FE#HE 71 F3A F7et
Aot

6. I.FL 2 ¢13 Hela cell® #MiEH
JEoll A caspase-83} calpain & A|A] #iff
Wite HEMEUA HsHlen,
caspase-8C/A 2L calpaing A3}
Fom, calpain YA Al o= caspase-82]
FHFL HolA YUth. F caspase-89]
calpaing ZEES ¢ 4 U

7. 522 Q3% Hela cell®] #faf:
FENA FLE( 05 1 mg)e A
calpain®] EW: F77F dojged
thapsigargin 0.5 uM-& 24A|7F XX g2
2 8% FF9 calpaing] EHE F7}
7t et o] F 7tx] GEES FA
AzAe HEEIS @AF calpain
9] F77F JEsth. caspase-89] 79,
HFEA 93t caspase-89] EMEol F7}
S At thapsigargind] j3dMe WE
o] gt FA AAAE EE W
3l7b it

8. I.FSE <18 Hela celld #iEty
e A AEFLS 9A ZES STV,
o8 %3 calpain®} caspase?] &M O]

Z78n a2 dNA MBRES F5
gozH FIAZAY A54e AA
she] F9lch

Lol BREESE B o 3LFS T
EIEHE M Hela celle] M5
E FEIFon, AFLZ JAF AR
gL AXY ZF9 F71¢) calpaindt
caspase-8 I 39 {Etkol 83 KRE
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