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ABSTRACT

Study of Apoptosis by Scirpi Tuber in Hela Cell and MCF-7 Cell

Gap-Soon Yoo, Jin—-Moo Lee, Chang-Hoon Lee
Jun-Bock Jang, Kyung-Sub Lee
Dept. of Oriental Gynecology, College of Oriental Medicine, Kyung—Hee University

Objectives: This study was designed to investigate the analysis of apoptosis
by Scirpi Tuber in Hela cell and MCF-7 cell.

Methods: For cytotoxic effect of Scirpi Tuber extract, Scirpi Tuber extract
were cultured on NIH3T3 cell in vitro. After treatment with various concentration
of Scirpi Tuber, cell growth was evaluated in Hela cell and MCF-7 cell. Hoechst
33342 staining was performed to estimate DNA fragment effect of Scirpi Tuber
on the apoptosis in Hela cell and MCF-7 cell. Annexin V/PI apoptosis assay
was used to estimate the effects of Scirpi Tuber on the early apoptosis in Hela
cell MCF-7 cell. All the stained cells were analyzed by a FACS. RT-PCR was
used to estimate the apoptosis gene expression effect of Scirpi Tuber extract on
Hela cell and MCF-7 cell.

Results: Cytotoxic effect of Scirpi Tuber extract was not found on per NIH3T3
cell. The viability of Hela cell was significantly decreased Scirpi Tuber (500, 1000
reg/ml) in Hela cell 1day, 3day and bdays after treatment (p<0.01). The viability
of MCF-7 cell was significantly decresed Scirpi Tuber (1000 gg/ml) in MCF-7
cell (p<0.01), Scirpi Tuber (500 pg/ml) in MCF-7 cell only 3days after treatment
(p<0.01). In RT-PCR analysis, after treatment of 100 xg/ml of ACR extract,
BCL-2 were decreased and BAX, caspase-3 were increased both in Hela cell and
MCF-7 cell. DNA fragmentation was observed the Scirpi Tuber on Hela cell and
MCF-7 cell. As time goes on DNA fragmentation incresed. In Annexin V/PI apoptosis
assay, after treatment of 1 mg/ml of Scirpi Tuber, the early apoptotic cell increased
both in Hela cell and MCF-7 cell. As time goes on apoptotic cell increased.

Conclusion: Scirpi Tuber appears to have considerable activity on the apoptosis
in Hela cell and MCF-7 cell.

Key Words: Scirpi Tuber, apoptosis, Hela cell and MCF-7 cell, BCL-2, BAX,
caspase—3
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1. # %

D = FE=

—#(Scirpi Tuber)2 75 FHCyperaceae)
o] &at= L4 HAQ] WA (Scirpus
maritimus Linne)®] H%co|th A

8325 /4=1:1109] H&=E 3AF A
= I8V FE3 3 filteringdt L
freeze dryer2 &2 A Aste] A Z3 3+
TAEFEE2YY AFCW0L-013)S

Tuiste] HEaE 3zl =91 % 0.22
wm ZE (Millopore Carrigtwohill, Ireland)
of st 4 Cell E@stHon &
Az F 156 oWl A8t

2) Al of

AT v S 9138 Dulbecco’s Modified
Eagle Medium(DMEM), fetal bovine
serum(FBS), trypsin-EDTA$} penicillin-
streptomycin 2 Dulbecco’s Phosphate
Buffered Saline(DPBS)-& GibcoAl (Rockville,
MD, USA)olA U3t Hoechast
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33342= Sigma Chemical Co.(St. Louis,
MO, USA) AFS Tttt Al=x8%
EAS Y3k AJ2ko =2 cell count kit(CCK-8)
+ Dojindo Co.(Kumamoto, Japan)olA]
TA3FH e ™, annexin V- fluorescein
isothiocyanate(FITC) apoptosis detection
kit+= BD Biosciences(San Jose, CA, USA)
Z5E TR

3) Al Zul ¢

g5k AEF Hela cell, £33
AEZF MCF-7 celld} A2 AfrolAlx
NIH3T3 cell& EF o= /H]E 23
(KCLB, Seoul, Korea)ollA] Fgwetct.
2E AXF= 1 % antlblotlcs, 10 %
FBS7} " DMEMel 37 C, 5 %
COE HASUA WFSHAL, AE F
2 &xo] wEba 2734l & WA A
=& WAdl ol Aan.

2.5 &

D AME =4 H7t

A3 A| 3 NIH3T3 cell2 96-well plate
o 1x10* cells/welle] ¥ E2 seedingsdt$d
o 271 & = FEE 001 mg/ml,
0.1 mg/mé, 05 mg/m¢ ¥ 1 mg/mbE X7}
st 747y 24A12F HOA8AIZE E ot vk
stk WS A Asta DPBSE A
3la2 CCK-8 solution® free DMEM-S
122002 e gaS 100 WA A7HE
of 2A17F B<F 37 C, 5 % COE FA
3t A wjkAlZl & ELISA microplate
reader(Bio-Rad, Hercules, CA, USA)Z
450 nm -‘T]r%c’ﬂ’ﬁ FAEE S3A
MEZA ade Algé A7 A Ze=
(%2 EASA

stom g

s age
FaT REAAZ ¥4

ST

2) Al Z2 Bt

Hela cell#} MCF-7 cell& 96-well plate
ol 5x10° cells/wello] ¥ =2 seeding3}ir
2A1E Fol —fE FEE 10 pg/ml, 100
wg/ml, 500 pg/m¢ Z 1000 pg/mlE F 7}
st Z4zb 19, 39 % 59 et wigFst
Rt HiAE A Akl DPBSE Al s}
3 CCK-8 solution® free DMEM$S
12002 e 89S 100 w® FH7bst
o 2717t Bk 37 T, 5 % COE A
A A wkA) 7l & ELISA microplate
reader (Bio-Rad, Hercules, CA, USA)Z
450 m A FHEE ZRste] A
¥ ST s Bkt AE SAS
19 ABE H7ISHA €& iz
Sk MBS (%2 ®ASIEEH. &
W A9 sgon g

=
PEg EEFVRFE EASA
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3) Reverse Transcriptase-Polymerase
Chain Reaction(RT-PCR) 4]

Hela cell#} MCF-7 cell€ 6-well plate
o] 1x10° cells/wello] HE 2 seedingd}tal
19 % ¥ F=2E1 mg/mﬁg— Zrzy A€
o] 3¢ 2 59 ¢ HjgSE & Hela cell
I} MCF-7 cell& 433l RNA RNeasy
kit(Qiagen, Valencia, CA)E ©]&3}]
% RNAZS sttt F&3 RNA9
1 pgg oligo-dTInvitrogen, Carlsbad,
CA)E AF&3led cDNA=Z FHAd3tdt.
4% ¢cDNAE PCR preMix(Bioneer,
DaeJeon, Korea)2 ZgasrAHureS
FysAY. FFELAYTS) A1gH
primer= apoptosis¢} ##H ¥ BCL-2, BAX,
caspase-3 ¥ GAPDH #HAA E&E& F

gog AU, Primer= BCL-2:
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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)¢} 5-TCA GCC CAT
CTT CTT CCA GA-3’ (antisense)®]™
caspase-3: 5-ATT CAT AGT GGC ACC
AAA TC-3 (sense)9} 5'-TAA ATC AAA
TCC GAT GTT CC-3 (antisense)©|™
GAPDH: 5'-GAC CCC TTC ATT GAC
CTC AAC TAC A-3' (sense) and 5'-GGT
CTT ACT CCT TGG AGG CCA TGT-3'
(antisense)9} o] A|ZEF Ao FEL&
94 T 30%, 52757 C 30x, 72 T 30x%
303] ®¥-8-A]171 ¥ Ethidium bromide
T3 1 % agarose geld A7|9 =
S 2o B3ty UVAlA bands &
Zstact. #EE WMed] FxE SH6)
< ©]&3tH
™  GAPDH

o2 Hu

=
=

AT,
4) Hoechst 33342 4

Hela cell#} MCF-7 cell& 6-well plate
o 2zt 1x10° cells/wello] ¥ == seeding
stal 24A17F E<t vkt ek S F
ng/m FEE AHEs F 2Y
F o ¥jgstdoh 2474 PBSE
1 A 3.7 % formaldehydeE =
30+ 2% & ohA] PBSE A
hoechst 33342 &S % &3}
302 F< AT 94 ¥ PBSE
AHsta ¥y Ar 3 (Olympus IX71-
F32PH)S. 2 2008l A #H&stAt. o
& AlzrY B #2EH= AEE DNA
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5) Flow cytometric analysis

Hela cell?} MCF-7 cellS 27} 6-well
platedl] 1x10° cells/well©]
stal 2A1ZF Fo i FEES 1 mg/ml
sER A7hse] WSk Azt o
2} 247123 48X vl FE - 6-well
plate2F-E AEXE 3F3ste 44 &
g 5, AXE golg)E HopA PBSE Al
Aok olAS oAl A4 EEste
FAdE ME golglE annexin V-FITC
¢} propidium iodide(PI) €21 &0 A
AHGAA 4, d2o)A 158 &<t v
SAAY G M EZEL flow cytometry
(Beckman coulter, Fullerton, CA, USA)
o2 ¥4, Cell Quest Pro 2ZE
Aoz Z 47899 AxES ALSEA
oz A8 G 2x10" A9 AEZ ALE
ST

6) BAAE

AAAA tigk TAAT = SPSS
(version 17)& °©]-&3tAth Adw 7 o
Z9] BlIE student’s t-testE 43}
AL, p<0.05 oletel A5 o3 Ao
2 AAskA

%= seeding

m. & R

1. X 54 B7}

M| 3E NIH3T3 celldl = F&2&
0.01 mg/m¢, 0.1 mg/ml, 0.5 mg/ml L 1 mg
/ME AEg 23 BE FEAA AX
Aol YEtA] F skt (Fig. 1).
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Econtrol

o.01mg/me
B 1mg/me

Cellviabilitty(3 of control)

B smg/me
B 1ng/me

24h 48h

Fig. 1. Cytotoxic Effect of Scirpi Tuber
Extract on NIH3T3 Cell in vitro.

2. Hela celloll tist A X 52 A &5

Hela cellel 10 pg/me¢, 100 pg/ml, 500
we/ml 21000 pg/mle] =¥ FEES
At NE S #E 2y, 1Y
3 T 99.99£3.71¢] HIE 500 pg/
ol A 88.15+2.31, 1000 peg/mlol A=
77.13+2.002. 2 (p<0.01) A=, 3
I 2T 261.05:4.9690 B3k 100 pg/
moll A E 240.15+4.84, 500 pg/méo) A=
196.07+2.85, 1000 pg/mlol AE 127.29+2.30
© 2 (p<0.01) dAHALH, 59 F tix
T 662.75+18.1491 HlES] 500 pg/ml ol A

Scirpi Tuber extract (1us/ut)

con 3 5 day

Caspase3

GAPDH

2

2

BAX Density
(Relative io comiro

H

ul

£ 568.71+14.91, 1000 pg/mlol A& 435.38
+12522 (p<0.01) A = AH(Fig. 2).

m contral

10pg/me

" 1 00ug/me
B 5o0ug/me

CellViabililty ( of control)

= 1 000pg/me

Time

Fig. 2. Cell Proliferation Effect of Scirpi
Tuber Extract on Hela Cell in wvitro
(#*; p<0.01 compare to control).

3. Hela celld] ™3 apoptosis A=}
gy g3

Hela cellol =# F=& 1 ng/mE A
o] wjeFst & BCL-2, BAX, caspase—3
Az 4d a3dE #FS Ay, gz
1o Hlste] BCL-2= 3¥Y4A 056, 5Y
A 0182 ZA3RUT, BAXE 3¥9A
1.18, 594 2.44%F, caspase-3= 3<#|
542, 544 5642 S713tAH(Fig. 3).
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Fig. 3. Apoptosis Gene Expression Effect of Scirpi Tuber Extract on Hela Cell :

BCL-2, BAX, caspase-3.
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4. Hela celld] W3 DNA 24 &3}

Hela celldl —=# F2%& 1 ng/mE A
329 9 39 ¢ DNA 4 &
st A, Aol AEFE
NA &4 d&o] os gdstA vE
Wk (Fig. 4).
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Fig. 4. DNA Fragment Effect of Scirpi
Tuber Extract on Hela Cell.

5. Hela cello] W3t apoptosis &3
Hela cello]l = F5% 1 ng/mlE 3
7hake]  24A17F B 48AIZE i FE &
apoptosis®] #AHS A FHoZ AT
Az, 24N Folle WErh I 484]
7t & early apoptosis 14 %, late apoptosis
12 % % necrosis 8 %E YE} A]7Ho]
AGFE apoptosis’t 71 e Ao =

el thFig. 5).

———y

Ch 24h 48h
Fig. 5. Early Apoptosis Effect of Scirpi
Tuber Extract on Hela Cell.

6. MCF-7 celldl U3 MX 524 A
a3}
MCF-7 celldl 10 pg/me, 100 pg/me,

500 pg/ml F 1000 pg/mee] —=F FEE
Z%E]—o“]-—’ 101 801 tﬂ 50] _‘6"_ A—"E%
S AFAF A 19 F= R 99.99
1.48¢] Hl&te]l 1000 pg/meol A 94.99
+1.862. 2 (p<0.05) A HUL, 3€ F=
2 289.83+6.289 ] &} 500 g/ ml
N AE 261.12+1.95, 1000 pe/mloNAE 22951
+7.282 (p<0.01) dAFNoH, 54 &
2T 507.62+15.649] Hl8ke] 500 /lg/m(%
N M E 454.72+17.45(p<0.05), 1000 wg/mb
M E 396.12+14.728 (p<0.01) A=
H(Fig. 6).

H J> FUIO

10pg/ae
¥ 1 00pg/me

cellviability (% of control)

B sp0ug/me
= 1000p0/m2

Fig. 6. Cell Proliferation Effect of Scirpi
Tuber Extract on MCF-7 Cell in vitro
(; p<0.05, =**; p<0.01 compare to
control).

7. MCF-7 celldl olg apoptosis H &

Z dd 53
MCF-7 celldll =# 2% 1 ngmlE A
glsle] wjdsk & BCL-2, BAX, caspase—3

Az bdd a3E S Ay, gx
T 19 HlEle BCL-2& 3¥A 055, 54
A 0252 A3 BAX+= 394 1.74,
54 2.70, caspase-3t 394 3.99, 5
R 3872 F7FstAth(Fig. 7).
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Fig. 7. Apoptosis Gene Expression Effect of Scirpi Tuber Extract on MCF-7 Cell :

BCL-2, BAX, caspase-3.

8. MCF-7 celldl tigt DNA £4d a3

MCF-7 celldl = F&F 1 mg/mlE
Ag)g & 2d % 39 F¢F DNA #3
s #FES A, Aol A=

stiatA e

Fig. 8. DNA Fragment Effect of Scirpi
Tuber Extract on MCF-7 Cell.

9. MCF-7 celldl t]gt apoptosis &3}

MCF-7 celld]l =% FEE 1 ng/mlE
A7bskel 2443F B 4A8AZE g F
apoptosis®] #H-& HFF A3, 2443
Fol= Wsrh llal 4841%F &
apoptosis= 19 %, late apoptosis= 2 %
9 necrosist 5 %Z YEGTHFig. 9).

early

Oh 24h 48h

Fig. 9. Early Apoptosis Effect of Scirpi
Tuber Extract on MCF-7 Cell.
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o Aeadet Aur|ds HHde ¢ O, M Sl thgEAeH, FAE
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A5 ATl UofA ThFe FeEA 9 28 5o g AEo] de AeE UY
Aol oig A7 Hu’ V7 sl A A,
}. = gk A43F dAFEe IS
AZ AR FAol Yehhe BEol G0 g 9 Fpgy B,
T i, AEHT, %E‘ BOE, 14 S A5 2 FEdA 5947, NHFEAE
o] Ao, o %‘ e A2 7] gt AFAUAE e EFY 74
ifgEshe IEHE @%7} LR % Fo wXe an?, AFIEALY F
gesta Bistsl HA t@k-&}oﬂ W2 e, AA4 53 Fol HuEdh 53
YipEst AR, MolEAuRY, B HZo T AFoNA AT HFL 1]3?594
59 F4Es Uede a3 Zslo g AR A &Y, FIgAEe 4% o
Ao AeAFdH 7HE fFAFSE . i A ZHV g ATE B E%O]
e 9AS FME, M, B, 4k T2 Al 7R Az e AlEolA
2 Rl frHSENE, 1hMmIbE, BRI, AE S4S AAISHAL, apoptosisE '
s e] 2ol 7ol Ha o, L= SRR 54 3
T2 AEEE FANZ = (TR M HS oo MzAt= AT AFUH e Al
og-at o Ze gk A FEEY 93 A&
Fete] F4el detde HEole o5 dolr 7] 93l apoptosiset ¥
Flie, FUEE, wegl, 7125, sLrses, 5L, # BCL-2, BAX % caspase-3 A9
FLE Tol o, o] F flie] dAY W3S =A3}al  hoechst staining®
s 7 fARsig A & 4 Qo apoptosisE #2133 % flow cytometric
EAdoZE GBS BTrE AMES & analysisE A]33}e] apoptosis AEE Al
gt WHoR e ymel etk 4l Ao 2 FAE Bkt
we F 4L ALmiEbiel™ = &k =%y ME =4 HrtE S Y
R, ORI, & 5 A3 NIH3T3 celldl =# F== 001
o] Fo] yehdth. 53] LML mg/ml, 0.1 mg/m¢, 0.5 mg/mé £ 1 mg/ml
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RE FEAA AE S4e dehiA o
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&

=Fo] Hela cell®d MCF-7 cell®] Al
X F2 A A= aRE 245
A3 22+ 10 pg/me, 100 pg/mé, 500 pg/
ml E 1000 pg/mle] =F FEES A7

EES
3t 1Y, 39 2 59 F AE 48 @
235 237 Hela cell& 394 100 pg/ml
9} 14, 3¢ % 59 & 500 pg/mle} 1000
pg/mlA A ol Al A= e, MCF-7
cell& 1000 pg/mAlA= 1<, 3¢ 2 5¢
T 25 FYsiA A=A, 500 pg/
meoll M= 393 59 F frefsiAl AAlH
Aot ol olde AFPVel o] Azt
H os=ol HlEste] AX F4 9A &
I4E e AT

FAAR A= F HA NS T
& apoptosis® GE3TH AN WHA 7)A
£ gpoptosis7t FEEHE AzAG 3HA
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2 A8, YA A8 22 2EY
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o 9l cytochrome c®} & HEZ
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[T mw
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Ao & Fas 2HaA F9 FU=RE
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