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ABSTRACT

Effects of Acanthopanacis Cortex Radicis on the Apoptosis in HeLa cell
and MCF-7 cell

Kyung-Sook Kim, Jin-Moo Lee, Chang-Hoon Lee,
Jun-Bock Jang, Kyung-Sub Lee
Dept. of Oriental Medicine, Graduate School, Kyung-Hee Univ.

Objectives: This study was designed to investigate the effects of Acanthopanacis
Cortex Radicis extract(ACRE) on the apoptosis in HeLa cell and MCF-7 cell.

Methods: After treatment with various concentration of ACRE, cell growth
was evaluated in HeLa cell and MCF-7 cell. Hoechst 33342 staining was performed
to estimate DNA fragment effect of ACRE on the apoptosis in HelLa cell and
MCF-7 cell. Annexin V/PI apoptosis assay was used to estimate the effects of
ACRE on the early apoptosis in HelLa cell and MCF-7 cell. RT-PCR was used
to estimate the apoptosis gene expression effect of ACRE on Hela cell MCF-7 cell.

Results: Under 0.1 mg/m¢ of ACRE, cytotoxic effect was not found per NIH3T3
cell. The viability of HeLa cell and MCF-7 cells was significantly decreased
ACRE (100 pg/mt) in HeLa cell and MCF-7 cell, ACRE (50 wg/ml) in HeLa
cell 3 days after treatment, in MCF-7 cell 1&3 days after treatment (p<0.01).
DNA fragmentation was observed 3 days after treatment of cl of ACRE on
HeLa cell and MCF-7 cell. In Annexin V/PI apoptosis assay, after treatment of
100 pg/mé of ACRE, the early apoptotic cell increased both in HelLa cell and
MCF-7 cell. In RT-PCR analysis, after treatment of 100 pg/m¢ of ACRE, bcl-2
were decreased and bax, caspase—3 were increased both in HeLa cell and MCF-7 cell.

Conclusions: ACRE appears to have considerable activity on the apoptosis in
Hela cell and MCF-7 cell.
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A 225 oS 213l Dulbecco’s Modified
Eagle Medium(DMEM), fetal bovine
serum(FBS), trypsin-EDTA} penicillin-
streptomycin % Dulbecco’s Phosphate
Buffered Saline(DPBS)2 GibcoA*HRockville,
MD, USA)oA FY3sFAt}t. Hoechast
33342= Sigma Chemical Co.(St. Louis,
MO, USA) AlF& FdstAs. AE 4
A BEXS Y3 AgeZE cell count
kit(CCK-8)+= Dojindo Co.(Kumamoto,
Japan)oll A A3} F LW, annexin V-
fluorescein isothiocyanate(FITC) apoptosis
detection kit= BD Biosciences(San Jose,
CA, USA) X ¥ FYs4A

3) AE vk

A8 754 AlEZF Hela cell, <
MAEFE MCF-7 cell# A7 AfrolAx
NIH3T3 cell& ®EF = AEF 23
(KCLB, Seoul, Korea)ollA] FgF1ett}
RE MEFE 1% antibiotics, 10% FBS
7} ¥ DMEMe| 37C, 5% CO2&
FrASHAA At AlE
of weba 273 W A AEZE u
Al o] 23}t

ZA AT
5T J=

2. /i ¥

D AME 54 H7t

XA 3 NIH3TS cell2 96-well plate
ol 1x10"cells/wello] 5 =2 seedingdl$)
o 22X ¥ s FEE 0.01 mg/me,
0.1 mg/ml, 0.5 mg/mé ¥ 1 mg/m=S A7}
Skl Z4zy 24A1%F B 483 Fok mi
3ttt WA S A A3 DPBSE A %
33l CCK-8 soultion¥} free DMEME
112002 41 89S 100 w2 H7hshed

2A17F &9 incubation A1Z1 ¥, ELISA
microplate reader(Bio—Rad, Hercules, CA,
USA)Z 450 nmm FF oA FH=E =F
sttt AE=A 53 AEE HUHe
A e tixTo] tig WEE(%)E K
AlstRar, A=A dds Hdd 2+
HAXZE FZAISEA T

2) Al F2 Bt

HeLa cell#t MCF-7 cell® 96-well
platedl] 5x10” cells/well®] HE & seeding
Sal 2AI1ZF Foll A FEE 10 pg/
ml, 50 pg/mé 2 100 pg/mE 7t 1
o, 3¢ 2 5 Ft v WA E
A At DPBSE  AlH3tal CCK-8
solution¥} free DMEME 1:2080.2 412
|AE 100 wH Hrrste] 2A1Z-EF
incubation A7l ¥, ELISA microplate
reader(Bio-Rad, Hercules, CA, USA)Z
450 i FFA A FHEE S5t Al
I FHeE HUeAT. AE
‘:7}’5}1] ge ol
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3) Hoechst 33342 &~

HeLa cell?t MCF-7 cellE 6-well
plate] 7Z}z} 1x10° cells/wello] = =2
seeding3tal 24A17F FF w3 A T 7
mi FEE 100 pg/mEs A & & 2
A 39 FF O wigstdo 27 PBS
2 M A3t A 3.7% formaldehydes
Agjste] 30% A F, PBSE A H 3}
3L hoechst 33342 &85 Xelste] 304
e ANt 94 & PBSE AlH
3l 33 #w) 7 (Olympus [X71-F32PH)
o F 2008l A #HESAT. e AE
wno} gA #EEE AEE DNA B3F
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4) Flow Cytometric Analysis

HeLa cell®} MCF-7 cellE Z}Z 6-well
plated] 1x10°cells/well®] EE 2 seeding
sFaL 2A1ZF ol TN FEE 100 pg/
m= F7Fste] wj Fat . /\]7}01] w2k
24A17F, ARAIZE 2 T2A1 7 vl 3 6-well
plate25-E AEE It A4
st 3 Al golglE Kol PBSE A
Atk oAS tAl d4 st
F4dE ME gojglE annexin V-FITC
¢} propidium iodide(PD) 4}-&-Hof |
YA A 4, A2oA 158 &t vk
AN AT A" AEZEL Flow Cytometry
(Beckman coulter, Fullerton, CA)Z
21331, Cell Quest Pro A2ZEdo]2 7z}
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5) Reverse Transcriptase-Polymerase

Chain Reaction(RT-PCR) 4

HeLa cell# MCF-7 cell2 6-well
platedl] 1x10° cells/well®] EE2 seeding
Sl 19 F 27H FEE 100 we/mE
Ztzy Aglste] 39 2 59 O WS ¥
HeLa cell?} MCF-7 cell& 433k RNA
RNeasy kit(Qiagen, Valencia, CA)E 9]
&3te] F RNAE &3ttt F&3
RNA9 1 ugS oligo-dT(Invitrogen,
Carlsbad, CA)E A}&3l9] cDNAZ &
A&ttt dA4E cDNAS PCR preMix
(Bioneer, DaeJeon, Korea)® =% a4
AN FAFAT. FHELANT
2o AF8E primers apoptosis®} T#E

9 bel-2, bax, caspase-3 ¥ GAPDH -+
Azt FEs FEOE AAstath Primer
<2 bcl-2: 5-GGT CAT GTG TGT GGA
GAG CGT-3' (sense)¢} 5-ACT TCA

CTT GTG GCC CAG ATA GGC-3
(antisense), bax: 5-CCA GCT CTG AGC
AGA TCA TG-3' (sense)9} 5-TCA
GCC CAT CTT CTT CCA GA-¥
(antisense)®| ™ caspase-3: 5-ATT CAT
AGT GGC ACC AAA TC-3 (sense)}
5-TAA ATC AAA TCC GAT GTT
CC-3 (antisense)°]™ GAPDH: 5'-GAC
CCC TTC ATT GAC CTC AAC TAC
A-3" (sense)?} 5'-GGT CTT ACT CCT
TGG AGG CCA TGT -3’ (antisense)<}t
ol AFHAoH FFL 94T 30%,
52757T 30%, 72C 30x= 303 ®k&-A|
71 & ethidium bromide®] ¥3¥ 1%
agarose geldll 7|9 F & 2o F83dhd
UV A bands #HZsIo. #EH
el Fes F43817] st Image]
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A3, 0.1 mg/ml F% o]t MEZ=A

o et edteh(Fig. 1).
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Fig. 1. Cytotoxic Effect of Acanthopanacis
Cortex Radicis Extract on NIH3T3 Cell
in Vitro.
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CellViability(? of contral)

2. HeLa celld] & MExF4 53
HeLa celld] #ngz 2 10 pg/ml,
50 pg/ml 2 100 pg/mlS A3 19,
3¢ 2 59 3 AEZAS BEI A
19 Fole txT 99.99+2.47] 1]l
100 pg/meol A= 81.85£1.98(p<0.01) =
A EZZ2 0] AA AT 39 Fol= o
2 267.13+8.7590 M8k 50 pg/mlell A
£ 242.73£7.08(p<0.05), 100 pg/méol A=
167.93+4.57(p<0.01) 2 A EZF2]0] x|
HATH 59 Fele tE 696.83+20.08
o Bl 100 wg/mbol A 570.15+27.16
(p<0.0DE AEF2] 0] A= ATHFig. 2).
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Fig. 2. Cell Proliferation Effect of
Acanthopanacis Cortex Radicis Extract
on HelLa Cell in Vitro(x; p<0.05 and

#%; p<0.01 compared to the control).

3. HelLa cellol] gt DNA 3 &3

HeLa celldl 7nfs 5% 100 pg/ml
5 A¥ & F 2¢ % 39 52A DNA #
AHgS #E3 23 DNA 287 0]

Nzrel AQ5E BS A vhE

/

-

Fig. 3. DNA Fragment Effect of ACRE
on HeLa Cell.

4. HeLa cello] th3l early apoptosis
a7

Hela celldl 7 2% 100 pg/mlE
7k ¥ apoptosis®] HHES AZFEH R
TS A3 48A17F & early apoptosis=
199, late apotosis= 2%, necrosis= 9%
2 Yehyga, 72417 & early apoptosis
= 15%, late apotosist 7%, necrosist—
12%2 YEp, AZko] 245 apoptosis
7} Z7vske Ao JEhETHFig. 4).

5. HeLa celld] tj& RT-PCR #4]
Hela celldl 27t &5 100 pg/mlE
2] ste] vj k3t & bel-2, bax, caspase—3
frazr ddS golE A bel-2&
Z7 19 vls] 3¢ A 0.60, 5L A 0.27
2 74359 baxE 394 2.19, 5Y A
2322 =718t} 3L, caspase-3& 39 A
167, 594 2952 F 718t tH(Fig. 5).
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Fig. 4. Early Apoptosis Effect of ACRE on HelLa Cell.
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Fig. 5. Apoptosis Gene Expression Effect of ACRE on Hela cell :

caspase-3.

6. MCF-7 celld] W3 AxF24 &7

MCF-7 cellel]l 7ihufz 25 10 pg/ml,
50 pg/mb 2 100 weg/miS st 1Y,
39 2 5d F AEFAS BEI Ay
19 Fol= T 99.99+0.670 B3+
50 peg/mlell A& 90.37£1056, 100 pug/mlol
e 73.45+2.08(p<0.01) &2 M EZ2]0] ¢
A=At 39 Zole thxT 31954+
5139 BIale] 50 pg/meoll A& 257.49+5.30,
100 pg/meoll A 139.14£2.17(p<0.01) 2 Al
AA =AY 59 Folle U=
T 593.60+27.301 B3t 100 pg/meol A
202.09+36.92(p<0.01) 2 A EZ2]o] A
= AtHFig. 6).
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Fig. 6. Cell Proliferation Effect of ACRE
on MCF-7 Cell in Vitro(¥*; p<0.01
compared to the control).

7. MCF-7¢] W3 DNA £33 &%
MCF-7 cellel 27} FZEE 100 pg/ml
= A2 3 F 29 % 39 % DNA &
AaGES BFS A7, Ato] AGFE
)\0

rol t$ stelsiA vt
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tHFig. 7).

/

/

Fig. 7. DNA Fagment Effect of ACRE
on MCF-7 Cell.

8. MCF-7 cellol| o3} early apoptosis
53

MCF-7 celloll Znfz <5 100 pg/ml
F7Fek % apoptosis®] IS AHH S

w28k Ay} 43A)17F & early apoptosis

b o

= 10%, late apotosis©= 2%, necrosise
4% 2 eI, 72A)17F 3 early apoptosis
= 61%, late apotosis= 5%, necrosistT
5% = YElY, AJZFo] A|'d<== gpoptosis
7} 7 sle Ao ® YEhgth(Fig. 8).

9. MCF-7 celldl i1& RT-PCR &4
MCF-7 celloll @74 F55& 100 pg/mbE
st g3 & bel-2, bax, caspase—3
A2 S FobE A bel-2+
Z 1ol vl3] 3¥A 0.35 5YA 0.26°
2 7439tk baxe 394 1.97, 54 A
2912 =713} 1, caspase-3& 3YA
2.30, 5L A 8512 F7}8l A th(Fig. 9).
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Fig. 8. Early Apoptosis Effect of ACRE on MCF-7 Cell.
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Fig. 9. Apoptosis Gene Expression Effect of ACRE on MCF-7 Cell : bcl-2, bax,

caspase—3.
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g MES4S golr i At
M NIH3T3 celldl #mks +2% 0.01
mg/mé, 0.1 mg/ml, 0.5 mg/m ¥ 1 mg/ml
S #H7teta A7 2447 9 48AITE F
Mg = MESAHS FES A 01
mg/ml FE o|stell A AEFAdo]l gl
o mebd Aol Ak FEES
FEE 10 pg/ml, 50 pg/me 2 100 pg/mé
2 3}04 Al &Y &t AT
s FZE2] Hela cellol] thgk A
:ﬁz’“ A4 a3= <2lslr] ¢l Hela
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pg/meel Tk FEES APsta 19
39 259 & F2AS #ES 249, EH_%
ol H13l 50 pg/mlAl A= 3GA, 100 ug
/mel M= 1Y, 39 2 597 st
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AES%, AZee s 84, 444
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At AFEIANY] FE H ZHo| #Ho
S BEAe $AAEZE bel-2 §7
A} 7YA o £33 bel-2, bax, mcl-1 0]

Roew, 1 9o p53, c-myc, APO/Fas
SOl AEIAL FAGo| HAGE AR
ored A 9 Tp

Bel-2 F3AE AEY H A A proto-
oncogen)ZA FEA LFFolA A&
Ao, A Abge] - o
3= QA2 A cytochrome ¢ H&&
Asfete] A EZIALE JAISt M ES
S fEes Row A dnY,
baxe A EAEAL B S 243t bel-2
o ZAgste Aoz deiA don bel-2
ARt e] Az u]gol 93] M EILAL
#ojdhe Aow Ru=Un?.

Apoptosis pathways W EZE=g|olS
53l intrinsic pathway 2} death receptor
E3] caspase-8¢ AL doJ|E
extrinsic pathway”} 21t} ©]2]3} apoptosis
pathway 7} &/J3}=H, HFZ OS2 caspase
o] Hzalel @AlolH, MEAE A ol A
A TS sle BerE dEx
caspase-37} &3 EHAX I AEZ o
Xl PARPY} retinoblastoma(Rb)9} Z&
@l ds Ea)A A apoptosisE 23}
= oste g

T

HeLa celldl 2719 F&5& A3t
of B3 A3 apoptosisE frEdte
A=}l bax, caspase-3& 22 394 2.19,
59 2322, 3YA 1.67, 54A 2.95=
Algto] A5 Frkete As 40T +
Ao 1 ¥ & apoptosis JA 2
A2l bel-2+= 3€#A 060, 5€A 0.27=
°7‘47<} o] Hadte AS AT

HINE FZE9 MCF-7 celld] o3t

AEZ2 835 &13st7] s MCF-7
cellel Z+z+ 10 pg/ml, 50 pg/mé 2 100
pg/mee] FHNpe FEES A 14,
39 W 59 & =A¢ pAs Ay 97}
97t 70% el e FHd AE KA
84S JehdtEs Ba™el o] tix
ol Blste] 50 pg/meol A 19 2 39
FostA AAHAIL 100 pg/meol A 1
d, 39 % 5d TAFHSE FdHA
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