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ABSTRACT

Herba Portulacae induced Apoptosis in Human Cervical

Carcinoma HeLa Cells

Joo-Oh Eum, Bok-Hwan Kang, Yang-Ho Kim, Sim-Keun Yoo
Department of Oriental Obstetric and Gynecology,
college of Oriental Medicine, Wonkwang University

To address the ability of Herba Portulacae(HP) to induce cell death, we investigated
the effect of HP on cell viability. Twenty—-four hours later, loss of viability occurred
following HP exposure in a dose-dependent manner. The treatment of HP, a com-—
monly used herb formulation in Korea, Japan and China, caused a decrease in cell
viability. HP also resulted in apoptotic morphology a brightly blue—fluorescent con-—
densed nuclei by Hoechst 33258-staining, and reduction of cell volume. Our results
show that 2mg/ml HP induces mitochondria membrane potential collapse. Immu-—
noblotting data also shows that the expression of Bcl-2, antiaoptotic protein, decrease
by the addition of HP. This GFP-Bax overexpression system shows that an important
pro—apoptotic Bcl-2-family protein, Bax is translocated to mitochondria by the addition
of 2mg/ml HP. Inerestingly, MAPK inhibitor study shows that p38 MAPK inhibitor,
SB203580 inhibits HP-induced cell death and caspase-3 activation in HP-treated Hela
cells. Furthermore, HP transiently but significantly induces p38 activation. But P38
MAPK inhibitor does not have any effect on the translocation of Bax. Considering
these results, HP induces apoptosis via p38 MAPK activation. But the pathway does
not involve the translocation of Bax.

Key words : Herba Portulacae(HP), Bax, mitochondria membrane potential, mito—
chondria, apoptosis, HeLa cells
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EEEO FTESIEME(Hela Cel)0l OIXle w2

bk RS  TErel EAelE JENE
e —fiQ FESaES dA7FA otk
oA 71 Bol gEse i shEA it
FWOE FLmk o= WISt k9] il
o, BMNAIME itel solM 199 #
SIS ARSI Qe Agolth?, T
E-S 30-50mk ol Al ZgEst 1ok 70% LA
o] il ASZ REiEH M, it i,
B, MEEIRE R, fERd 59 fiEdke] U
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TS i ehe wMREENQ M
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g & F Juh e ke Ay 2
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2 ”/\FEJ,@EIJ Fili, Az, EEEWA, (R
IS, e, NEg7olgt st HE
3l fgdfﬁzol L E, o] GH STk A
AY7HA] LEES e 7}11L oY
A QP FollM AR, EmishE
91 Mugel EIKMoZ LE*FA i Eo] gtom,

Zo| BN Y ke ARSI
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Wk s AuRd, £72 HuE iy
°o] CCLE HHAIR] AF 9 Jirell 3leiA GOT
9 GPTY #EiES Alstdekar it 5}0?\0
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I oRAstE, e AIE kol IF
MNEAEQ] Hep BellA st Mg rks et
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HeLa cello] mlX|= %] dist #ioeiii=
obz] HedtA FatAtt

ol ¥HT IHHLol IR VEREEl AL
=0 gom, hhihidgol FruEmmlifrel] seh
Mm-S Jebldvhe iGE sk
e ks AME Aow
RS TE AN Hela cellol
5 i YS $20itskal HeLa cell®] A A7
% #%, mitochondria membrane
oy, Bal-29]  gEEIEAL,
mitochondriaZ Bax®] translocation )i, SB
203580 compound®] fRFERE, p38 Mitogen-
activated protein kinase(MAPK) &4 55 #

sz} Hiahe ol

o]o.
=t

J&, apoptosis
potential collapse
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1. ¥ Kt

1) g5

grigol (T AT FKAEE:
BRREL i iling )7 b ]/H ﬁ%]\‘o‘ FELE_E.O]'G%
sk

2) algE

Anti-Bcl-2, Bax antibody+= Santa Cruz Bio-
technology(Santa Cruz, CA, USA)llA 371k
At} SB2035807 PD98059+ Calbiochemel| A}

TY3FH ™ Hoechst 33258 dye= Sigma©lA]

TSR iR ARy AU RidE 2
4= Life Technologies(Gaithersburg, MD,
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1) AlEk: K eE

AR FE SRS HeLa-cell S 37°C,
5% CO, HRPtollA 10% fetal bovine serum
(Hyclone Laboratories)®] fu{3¥ D-MEM
(Gibco BRL)eIA KifEdhe F<F F 24iH
HINE B sc@ste] 9 log phasecl]

A Mol HEgiES RIS apoptosis
BG5S BlEsAT

2) M SEVEE WE
M A7 =
JEE colorimetric assay® Hl7E S} Apo-
ptosis7} Jot fiffizell crystal violet solution
a1 2% FoF wEielA i
?}U‘r. HI2 tap waterZ K{ESH §, staining®
HES 10% acetic acid’dol] 58 &< Gkl
A [ Sk ELISA reader® 405nmol|A OD
s Gtttk Ml A R EEEAA cul-
ture media’d] HMHIELE 100%<] Al (EHVEE
2 Jehdiths StHto g A RIS M
FAEEE B2 G SIATH

crystal violet dye®] uptake

314 staining

3) e el s

HelLa cell(1x10° cells)<- slide chamber dish
of FifEstAtt o Wthe fste] L
= 24M3F JE[E R Hela ceuﬁﬂr ARG S
3}A]

oo
BT

Hela cell& 3.7% para-formal-

dehydeZ [H73t9ct. PBSE 3W 7Lk ¥,

Hoechst 33258dye=Z Y (sl Tt 4 N it
(Nikon, Tokyo)o.2 #l%¢stal, AR(x100)S

&gt

4) Caspase {iiPEE MI%E

HeLa cell2x10%ells) 4ColA 158 &<t
lysing buffer(1% TritonX-100, 0.32M sucrose,
5mM EDTA, 1TmM PMSF, 1ug/ml aprotinin, 1
ug/ml 2mM  dithiothreitol(DTT),
10mM Tris/HCl, pH8.0)ell A ¥fi#skal 20,000
O 158 &<t MO HANAS. st
A& L& BCA(Bicichonic acid, Sigma,
St. Louis) /j¥:0.2 JE3sle] assay buffer(100
mM Hepes, 10% sucrose, 0.1% chaps, pH7.5,

leupeptin,

ImM PMSF, 1pg/ml aprotinin, lug/ml
leupeptin, 2mM DIT)ell ke aotfake

BE 37°CollA 3087t KEAIZL %, fluo-
rometer= JlEsHAT:. o] W] i
tion wavelength(380nm) <} emission wavelength
(460nm) S kA B2 CPP32-like cas-
pase®] 739, fluorogenic substrate§l 7-amino-
4-coumarin(AMC)-DEVDE (i [1]at%1. ™ pro-
teolytic cleavages MEEO 24 A5 AT

excita-

5) Western blotting

HeLa cell(5x10%Z 0.5 ml lysis buffer %
o ¥& v &M #-2 BCA protein as-
saytk o2 Emeth Eme A sam-
ple bufferellA] denaturationA|Z] T3 SDS-
PAGEZ FIHiste] H7195S T H719E
= ge1~ nitrocellulose membranel.Z transfer
A7 e piE KA

conjugation® 2K i

% peroxidase”’}
nst A2
3t developAlZITh.

6) Green fluorescent protein(GFP)-Bax trans-

< lumi-

nescenceS FI|

fection
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GFP-Bax= pcDNA-BaxE digestionsl™] C2-
GFP-vector(Clonetech)]l ligationdte] AH-8-3}51
om, 3% Zd Hela cellS 24 well plated]]

¥i75% % 05ug®] DNAE transfections}™] 6
Ff[H] incubation 3+ ¥ GFP-BAXY| o] %
expression level & ﬁﬁnu 3SAT

7) p38 Mitogen-activated protein kinase
(MAPK) activity assay

iilieRss

Tris-HC],

immune precipitation buffer(25mM
pH8.0, containing 137mM NaCl,
10%(v/v) glycerol, 01% SDS, 0.5%(v/v)
deoxycholate, 1%(v/v) Nonidet P-40, 2mM
EDTA, 1mM pefabloc, 1mM sodium van-
adate, 5mM benzamidine, 5g/ml aprotinin,
5g/mlleupeptin)®ll 307t incubationd}s] ly-
sis/\] 71t} Cell debrise 15,000rpm©.2 1043t

O HESI hEF T LJEHol anti-pds
Hile s ol 2M5H S 4TAA KA
°] immunocomplex= Pansorbin(Calbiochem,
USA)S. = downdt £ lysis buffer(50mM LiCl
/100mM, Tris/HCl(pH7.6)/0.1%(v/v) Triton
X-100/1mM DTT)Z 23] Kygste] Fot. v
ol 0.3mg/ml of GST-ATF-2E o] ATP ZA)
aoll 30CollM KIEAIY. ATF-29] Bifik(t
+ phospho-ATF-2 IAE AHE-3Fe] immuno-
blotting¥tth. Membraned] &2 il 52 A
A%t &, total-GSTE anti-GST FifhE AFE-3}
o] immunoblotting g+t

8) i R A H

BoRE fRe 39 DL RS il AR
ojH |59 I (mean)T} % HE(R % (standard
deviation, SD)E #iiliste #HRE H/RSIA
o} i A Bole etk oAM=
Students’s t-testE L3t p<0.01, =

& p<005 KHELZ HiEES HiaEstch

M. EhEREHR

. G e 2 [N Hela cell®] apoptosis
2]

1
e yumsce A8 s 1
SHET A EEQ) Hela celldl EEiig BER
il F55 op/skeA| HiE  YobE Skt
ISET5E0, 1, 2, 5mg/ml)S wwl IR AN
fFISR il 5ol FkES MR8
(Fig. 1A). 53] [5#52(05 1, 2 or 5 mg/ml)
S RPRSE 24 WER %, MM o) B

WAE st

il Feolle AAA Mk 5L @apopto-
sis)oF P ik oly BIEET O R [N
S S (necrosis) 7t ATF. ApoptosisA] A it i <]
blebbingo|ut 319} #iffi, /(L Sol Lol
nZ ole] JEEE #E, apoptosis®t necrosis
£ wylstaat sk s Gefistr]9lsto
Hoechst 33258dyes ©]-8&3tRom @ fififg
Eo 2 Pzttt 2mg/mle] ko] A
A" 2P Ml oaEieet 2o i
Blks £ 4 AUTHFig. 1B).

(A)

Cell Viability %

con 05 1 2 5
HP ma/mi

Control

HP(2mg/ml)—treated

Fig.1. HP induces death in Hela cells. (A).
Cell death was assessed by crystal
violet staining. HelLa cells were
incubated with 0, 0.5, 1, 2 or 5mg/
ml HP for 24h followed by mea-

surement of crystal violet staining.
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Data were the mean S.E. of three ex—
periments. *Significantly different  from
control, P<<0.05. HP: Herba Portu-
lacae. (B). Hela cells were incubated
with 2mg/ml HP for 24hrs. The cells
were fixed with 3.7% para—formal—-
dehyde and then were washed with
PBS. The cells were stained with 1
g/ml Hoechst 33258 dye for 10min.
The cells were taken a picture using
a fluorescence microscope.

2. i o 2 N3k Hela cell®] apoptosis
o} A mitochondria membrane potential col-
lapse 4

Mitochondria membrane potential> mito-

chondria #¢#E 74+3t= apoptosis®] #t5t
of X ol B #ih7 o] Fol AL =

FRog, 71EY Wikl sk mito-
chondria membrane permeabiliy transition®l|
WS vA poreE JEHEA EW, mito-
chondria®ll 4] cytochrome c®] Jcitio] %% =
M, o]F Ao E caspased] WML} F
i E]o] apoptosis7t FHFHIL o] EfNA
membrane potential = collapse HJZIThH= o
g BroERR7E #kE Aoy filvid, %4
o] ffFrth ERE HojFo] grh A WigE
Oﬂ/ﬂL HeLa celle] 2 mg/ml §2fES] Kk
B A& 9l= mitochondria membrane
potent1a1 collapseE #l%4<3F A th(Fig. 2).

w
,.
o
w

° "o 3 o % R o

" Control HP—tF'eatea

Fig. 2. HP induces mitochondria membrane
potential collapse in Hela cells.
Hela cells were subjected to 2mg/
ml HP for 24hrs. The cells were
incubated with 100nM DiO6dye for
20min. And then the cells were
washed with PBS for 2times. The
cells were harvested and mitochon—
dria membrane potential was mea-
sured using FACSCaliber. HP: Herba

Portulacae.
3. i o2 N3 Hela cell®] apoptosis
oA Bel-29] #EkE 1L
Bcl-2 family proteins2 %3 %L 2 ap-

optosisel AP ZH3he FRoeks Rt A
WA EAT Bl2& JEAEANA ex-
pression®] S7FEo] Qlom o]e] FEHAS
9] positive markerZ sl i E U
ok K Bigeel A G S (2mg/ml) B I

< Bl

Ikf, Bcl-2 protein®] #EHA-S 6lkflH] o] FHH
WS WA E HoFa 9lom, pro-apo-
ptotic proteing! Bak®] #EHiS HHE R
g gtk E E G2 pro-apoptotic-
Bcl-2 protein®] Bad®] 9] ﬁ@?bﬂ il

% QIltHFig. 3).

2 mg/ml HP-treated hrs
0 6 12 18 24

S‘i Bor
‘7 Bk

Fig. 3. HP regulates the expression of Bcl
-2 in Hela cells. HelLa cells were
subjected to 2mg/ml HP for 0, 6,
12, 18 and 24hrs. The cell lysates
were prepared and separated on
SDS-PAGE and transferred onto a
nitrocellulose  membrane. Bcl-2, Bak,
Bad and actin were visualized by
western blot analysis. HP: Herba
Portulacae.

4. HE OS2 NS Hela cell®] apoptosis
o]|A] Mitochondria®2] Bax®] translocation
o

Baxt AMEFH5 WHotolA 7P B Wit

7F FAsHo 2 HITEEA, Bax¥ mitochon-
dria2 9] %7} oligomerization mitochon-

dira permeability transition pore FA =L
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membrane potential®] collapse 55 °F7|3t=
A Befae Ao Ueld Ak K Wl
A= GFP-BaxE cloningdl®] ©]& Hela celld]
transfectiondt™] control’dEfol| A= 95% o]
cytoplasm®ll location®]o] Sl= el A7k
of we} 13% mitochondria® & )3t Th
(24hrs). ool HIgt] K5 i (2mg/ml)S
gk BrolXE 4643% BEEC dSsS & &
UATHFig 4). T o4 incubation GFP-
Bax®] B EhHEINE A 5EshA Skt

50]

—— control
401 | —— HP-treated
30]

—F
20 /
10| ¥ /I
[ T
6 12 18 24 36
Treated hrs

Mitochondria-located GFP-Bax %

Fig. 4. HP increases the translocation of
GFP-Bax into mitochondria in
Hela cells. Cells were transfected
with GFP-Bax using Superfect. Six
hours later, cells were incubated
with 2mg/ml HP for various inter-
vals (0, 6, 12, 18 and 24hrs). The
translocation of GFP-Bax into mito—
chondria was measured using fluo—
rescence microscope. *Significantly
different from control, P < 0.05.
HP: Herba Portulacae.

5 Gl o2 [N Hela cell®] apoptosis
oA p38 MAPK Il SB203580°]

P
HelLa cellolA] Gl o2 [A3E apoptosis
o] MAPK /i%ﬂ' HAEo =R fEds]

913}, ng/mlgl S 5Es #2)8kal Hela
cell®] & FiEshe ErFolA p38MAPK
HEI#IQ) SB03580< 10 uM L = p s}
Fe W fHEr e MEMEE Ytk
5mg/mle] S EHGS W=

= #b‘]—

RAESRE

upstream?!

etk olel Hls ERKY
MEK 1°] #lfil#<1 PDIS059E
20M R HAERS e HuUE plS
PA] 2] ek Skeh(Fig. 5A).
SB203580°] GO R
caspase-3<] Yﬁ‘litﬁjﬁl%ﬁq] 7|
B7] 943kl 2mg/mlo] IS ISk
Hela celld] F3<5 #FEshke fEthkollx SB
2035808 JZESIIL caspase-3 HihMES LS
itk SB203580(10 ©M) HEFIEFAS W I i
OS2 [N% caspase-39] {HPEH 7} 4
H PD98059S JEiE SIS W caspase-39]
IHPEE el obF S wIXA sttt
(Fig. 5B).

213+ apoptosis©l| A
e mams ool

i
F-I.Ia i

(A)

s &

8

Dead cells % Trypan blue

Con MCH S8 PD Con MCH SB  PD
HP 5 mg/ml HP 2 mg/ml Con HP

Fig. 5. P38 MAPK is involved in HP-in-
duced apoptosis in HelLa cells. (A)
Hela cells were incubated with 2
or 5mg/ml HP in the presence or
absence of 10uM SB 203580 or 20
uM  PD98059. Twenty—four hours
later, the cells were stained with
crystal violet dye. The cell viability
was measured as described in the
Materials and Methods. (B) Hela
cells were incubated with 2mg/ml
HP under the pretreatment of 10uM
SB 203580. The cell lysates were
assayed using 150uM DEVD-AFC
as a caspase-3 substrate. Caspase
-3 assay was measured as de-
scribed in Materials and Methods.
Data were the mean S.E.= of two
experiments.

HP + SB

6. w2 [Ng Hela cell®] apoptosis

ol A p38 MAPK 11k
JE o2 [Nt Hela cell®] apoptosis©l
A p38 MAPK &84 7} ByBiahs ore] &hips
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vl o2 GST-ATF2E F¥EE 3sled kinase
assays ffrdk MR, 1A7HY A& ARl

p38MAPK®] {HitE{LE &1 + AATHFig.
6). GST protein®] #- [ —3 #ikE Lo
ERSRE [{-stdes & F UM

T

2 mg/ml HP-treated hrs
0 05 1 2 4 8

~ “P-ATF-2

- v e m‘w»‘d “est

Fig. 6. HP induces p38 MAPK activation
in HelLa cells. HelLa cells were
treated with 2 mg/ml HP for 0, 0.5,
1, 2, 4 or 8hrs. And the cell
lysates were immunoprecipitated
with anti-p38 MAPK antibody. P38
MAPK assay was performed as
described in Materials and Meth-
ods.

7. o2 [Ngk Hela cell®] apoptosis
ol A p38 MAPK®] 7%l

o2 N3 Hela cell®] apoptosisol
A p38 MAPK #¢iel fihfk(b %, Bax pro-
tein®] mitoconderiaZ 9] B EEINE SA i
REAT olo] HHEHMES dolR Y] $1ste] SB
2035802 JEHEla. Baxel translocationd ]
243 (R, p38 MAPK 44191 10uM SB
203580 Miia o2 1% Bax®| transloca-
tionoll= HES FA &1 USE & F U
t(Fig. 7).

g K WRgEell A IS E R #EERA] anti-apo-
ptotic protein®] Bcl-29] FEfiEo] A STt
= A& iR vk ormE, SB203580 ik
Iy olo] FENS fEidst Bzt skleh 10uM
SB203580 Bcl-2¢] WAE [0 3k ChFig.
).

B 8 & 8

10- ////

°

HP + 8B

Mitochondriadocated GFP-Bax %

Fig. 7. SB203580 does not have any ef-
fect on the translocation of GFP-
Bax into mitochondria in Hela cells.
Hela cells were transfected with
GFP-Bax using Superfect. Six
hours later, cells were incubated
with  2mg/ml HP for 24hrs. The
translocation of GFP-Bax into mito-
chondria.  was measured using
fluorescence microscope. *Signifi—
cantly different from control, P<
0.05. HP: Herba Portulacae.

10 M SB08580
2mg/ml HP-treeted hrs

0 6 2 18 24 6 2 18 24

— ! e el =

Fig. 8. SB203580 does not have any ef-
fect on the expression of Bcl-2 in
HP-treated Hela cells. Cells were
treated with 2mg/ml HP in the
presence or absence of 10uM SB
203580 for O, 6, 12, 18 or 24hrs.
The cell lysates were prepared and
separated on SDS-PAGE and
transferred  onto a nitrocellulose
membrane. Bcl-2 was visualized by
western blot analysis. HP: Herba
Portulacae.

V. % 5

Apoptosis 2= Hahe il S st
= WFEOlA A7k 4 (mitosis)oll K E=
a2 e B ol BRI
BUko2 RS, MR Rl
¥ste] vzl w7k A9 gllem Rt il
o] B3t (necrosis)ifi f2 3} /BN .2 X G2 A
dojue Aoz AL 1F Kerr 570
apoptosist BHLRE Q13 AEFEH= T2
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FE Akl iES gor|A ¥om, il
of fZellA Gutarro] gUH s AHA Kol =}
o dgojglEo] MEI fifftEle] Juiisd
A AE EHo] B Lol M B B
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Z2oj2 YFlo] Yo "dojide= or s
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Aol A AR SE 35V (apoptotic  activ-
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o, HT BN TEHETE EEE e
2 3 Pl NE ST o L ol
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it @R o= KFTHE 53] MRS
o G Bl 2 ASE HEEEL
oM, I Sfell& [y AR, Kb
AR, BlER fez, mE, A45% Hlo]gx
(Human papilloma virus, HPV) J&4, &1ahs
FHELEN AN ol
HPVZ} 718 408 B F2 WolA i 9l
TS S BN E B AR €
(FIGO) A A 7pfriol wet FEs
071, FEol Tl RE AL Al
71, #gol FEEHE Holwtot W iREE7HA]

ol27 ¥& A, EE o] KBS RIS
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271, ol ikaEe] FiE St A
: N 1370 A RALE IRREE A37,
ek BYo 2 Efrst A Bl =
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ofN
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%—O] AL,
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LR BEEsia By H i okste] W=
FeBA - UlpEsle A frskar Mo B i sl
Em Bl she EIkE JEE AR Bk
oltf. el Tmgel ¥slel Ve R
REYE A P RE AT SRR AT K
YRR S Sgn TYS R EE R
EXENEERE EE L BEOET o sl
o, N KRR NER K R T HER”
g RPe EE L JLASREE
S HET B ... A SRS B e 2 R
¥ #Er o2 st g o marEe] &3
XA e AL kol stal HIE D=
oy - = AL g o,
e o2 iy} HE WE | gon
e IO AT ERE TEO Ml
2ha shATh OS] N S AR
(M - EREa AR Dale A Ra R
E 597 59| F M S UM W B B3 AN < N




The Journal of Oriental Obstetrics & Gynecology Vol.18 No.1 February 2005

MR T BRI EREe H
MAE MR 2 ot shEsEHe} &
S F8 HEoZ Bty HY% “pk
BE EHERAH et B R A
fapT el st kRS A S FE
RO wigkE wbeE, RS R
Lo E =N NI N 1] %5%1# B
Erolgt sto] IF4ER Ne) #Edddta &
Atk o] <ol Ve mad B, EYe
M Ne #iRdua skda, R K
of NIYa STy 2HER miEEElic)A
= BES RINE RIS DIk Ah ke
B, i, ExUE, G, Him KR 5
o8 ikt lew, olF [Hake e
Mmfrol WiHE wol e MmKIEEic]l N~
MR i RAEZE FiEEo] s

poete o= HfEsia UASS & F A
o RS ks AMEYE GRR - BEE
Kiy Dol “ERENL KRS BN
fiEwes &Rz = st %, W, B #l
o] S foRsda, RV “aEIE
o] IS Fukste] BRE HH otH
F7F sl A iR ARRE HEE T st
ERE WifBA7I= wiks Biksla Kz
el S stk 39 HYe ik,

WG, N, RS SR mstgen,
e JEES LA Z i, IEme WBiks
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