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ABSTRACT

Effects of Apoptosis of Torilis Japonica on Cervical Cancer Cell

Na-Yoen Kwon!, Jang-Kyung Park? Sang-Hyun Ahn®, Ki-Bong Kim*

Dept. of Obstetrics and Gynecology, College of Korean Medicine,
GaChon University
2Dept. of Korean Medicine Obstetrics and Gynecology,
School of Korean Medicine, Pusan National University
SDept. of Anatomy, College of Korean Medicine, Semyung University
‘Dept. of Korean Pediatrics, School of Korean Medicine,
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Objectives: This study was conducted to confirm the anticancer effect of Torilis
Japonica (TJ) on cervical cancer and to determine whether the effect was apoptosis.

Methods: In this study, the effect of TJ extract on toxicity, mitochondrial morphology,
nuclear morphological changes, Extracellular signal-regulated kinase (ERK) and
p38 mitogen-activated protein kinase (MAPK) pathway were investigated in Hela
cell, human cervical cancer cell.

Results: The cytotoxicity, ratio of cells with nuclear changes to the total number
of cells, and P38 phosphorylation increased in a concentration-dependent manner after
administration of TJ extract. The length of mitochondria and ERK phosphorylation
in HeLa cells decreased in a concentration-dependent manner after administration
of TJ extract.

Conclusions: TJ extract has an anticancer effect on cervical cancer cells, which
is presumed to be due to apoptosis, and showed potential as a future cervical cancer
treatment.

Key Words: Torilis Japonica, Cervical Cancer, Apoptosis, Anti-cancer Activity
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1.

D A=z

B A A AFLE AF AR A EF
HeLa¥x =4 2523 (KCLB. Seoul.
Korea) ol A F43ksich A3 R A=
= 10% fetal bovine serum(FBS, Gibco,
USA) ¢} 1% penicillin-streptomycin(Sigma,
USA) ¢] 353 Dulbecco's Modified Eagle
Medium(D MEM, Sigma, USA) =A] &
AHE-3l ol HeLa M E7F 80% ©1A =}
o w712 Foixl FHA oA wl kEFsi .

2) F A

AMIAH Torilis japonica, TJd)E wiv2]=
o el AERK 12 A5e A=l 2
Algel| A ARS-El o= 3413 B.(Omniherb,
Korea)oll A 4 3led AFE-313iH.

3) Al8e =

bt

AP 100 g B 2099 FH4
2000 mlell A7Fska 3412 Fok AR F

o 3t} 1 o M-S rotary evaporator
Z o] &3l 50 mlE Fetsty H=3
T 54 Azxslq FE2E 1122 g(£5F

11.22%) & 353

D AE 54 24

ME FAE gelslr] 98, HeLa AlE

(1x10* cells/well) S 96 well platedl]
Fakaeh 2447 F, Al Eel AR F
=5 0.125, 0.25, 0.5, 0.75, 1.0 mg/mL*]
TEE AP ol % AR FE2E
3} wjekE AlEo 20 ul®l Water-Soluble
Tetrazolium 1(WST-1) £4& Y& F
A F7F wiFEtade. ol Al E F
A2 microplate reader’] Z 450 nmell A
ZAst et FA A el Ak g 100%
2 yeha, AR FEEe] A=
> A AFEe] WEEE 3Hakste
I =3} st

2) Live/Dead cell& o] &3t Al 54

=]
2

oL

o] &3t ME AL <l
HeLa A E(2x10° cells/wel)Z 6 well
platee] &3tk o] % 0, 0.75 = 1.0
mg/mLe] AHA FE2EE ATAFES
A 2ol Mestar 24A12F e kst o]
& Axel| Live/Dead cell probe7} Z3
¥ PBS £9& Y3 37CeA 3087
vjeFatsdet. AlZ= B n]d hel A
FZ3 ek Live Al 2% 495 nmell A
235l 2 dead Al EE 635 nmellH 7
st

3 AME W A W 2H

APFAL FZEol o5t AlZ AFE Aol
dlo] W3kE FAM37] 98, #S Hoechst
2 9A48k5th HeLa A Z(1x10° cells/well)
£ confocal dishell ®#F3}3 0, 0.75 ¥
1.0 mg/mLe] AHA F2ES A 23t
24717 wiekstAe. NEE 4% EEY
g 3le] =2 T3} 3, Phosphate buffer
saline(PBS) & 23] M43t o] F &
A 3L7] 9138ked Hoechst A oFS 158

25



H v O
e gdn|d oz EAM3Hg ),
4) M= ) nEZc ol W3l B4
A2} |EZ =20}

Alekel Mito-TrackerE AHE-5}3ich. HeLa
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53k 0. 0.75 3 1.0 mg/mLe] A3
b FEES A st 24A12F vl k3
o} o] &, M E¥x PBSZ AZ3ta 100 nM
2] Mito-Tracker TM(Excitation: 579 nm.
emission: 599 nm)& 30&7F 37TCelA
v oksldet. nlEZ=gels F2H ¥
1] 7 (Confocal microscopy) &2 A3}
Aot sl EZ =g ol Z ol image JE
o] &3te] ZA 3l

5 =z w3t FA

AMA F2Eoll 93] HeLa A= ol
et7] $siA, Al
EY £ immunoblotting
Al & 45 At o3t 2ol 49
&ttt HeLa AZE(1x10° cells/well) S 100
mm dishell #5382 0, 0.75 ¥ 1.0 mg/mL
o] AMIAL F2EE A Eldte] 2442 ok
3o} Al £ Radioimmunoprecipitation
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S S F 533y, @Al TR
Bicinchoninic Acid(BCA) Aoz =
stk 40 pge] @9 AS 10% Sodium
dodecyl sulfate-polyacrylamide gel
electrophoresis(SDS-PAGE) gelel =3}
G AH7|dsoeE oA ES FUVEE
sl o] % =hlA->- PVDF membrane
(Millipore, Bedford, MA, USA)2 & o]
FA AT, Membranes 5% A ¥4 <&
371 (Bovine serum albumin, BSA)& %
st PBS &9 el AZelr] 1417 5

=2
>
n
v
o
o
L
tlo ™E

blocking & =+, & 13 34 (P-ERK,
ERK, P-p38, P-38, B-actin) & 1:1000=
2 77 AEst &, 4TolA 2441 7F oA
HES A A Y, o] 3, 23} AE Aol A
1A 7 52k 9517 ¥, ECL AleF& A
2]3} 32 western blot detector@ Tl 2 2]
W A3
3. SAA

Alg Azl dist FAA ¥4 GraphPad
Prism(GraphPad Prism for Windows,
ver. 4.0, GraphPad, U.S.A.)S o] &3}g
o 7 % ZHe] Abel= student’s t-test
2, EFuwE Tukey® AFFHA S AF
st p<0.058] A5 FAHLE &
ol o= zhFdle] EA AT

10 ofo

m 2 =

1. AM3A &89 Az 54 971
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mg/ml T =8 APIA} FEE= Feista
AE 545 AT 24 55 84

2 Faste A& gl (Fig. 1.

2. ¥ probes L3 A FEE
o Al 54 H7}
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Cell viability (%)
[44]
(=]
1

0
TJ(mg/mL) 0 0.125 0.25 05 0.75 1

Fig. 1. The cell viability of HeLa cells at various TdJ extract concentrations. HeLa cells
were incubated with the different concentration of TJ extract (0.125, 0.25, 0.5, 0.75 and
1.0 mg/ml) for 24 hours.
(A) The HeLa cell morphology were observed using the microscope. (B) To analyze the cell
viability, the cells were incubated with WST-1 solution for 2 hours. Data are expressed as 100%
for the untreated group. Data represents the meantstandard deviations (n=3).
* 1 p<0.05, statistically significant difference compared with untreated group.

0.75 1

TJ (mg/mL) 0

(a

Live cells

Dead cells

(b

80+

[=1]
(=]
M

Dead cells/ Live cells (%)
) B
o e

0-

TJ (mg/mL) 0 0.75 1
Fig. 2. TJ extract induces cell death in HeLa cells. HeLa cells were treated with TJ
extract (0.75 and 1.0 mg/ml) for 24 hours, respectively.
(A) The cells were treated with Live/Dead cell probe for 30 minutes. And then, cell death was
observed using the fluorescence microscopy. (B) The bar graphs indicated the dead cells per live
cells ratio. The percentage of the dead cell in the untreated group was give 100. Data represents
the mean#standard deviations (n=3).
* 1 p<0.05, statistically significant difference compared with untreated group.
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SNIZON DIXlE G

3. AR 228 MEEEd o W
of v X <3
HeLa Al Z] 0 mg/ml 0.75 mg/ml, 1.0

mg/ml FE° AR F2ES F93
2 Mito Tracker® m|EZ =z o}Z M
st mEZ=gole] ejshy W3}

Mito-Tracker

TJ (mg/mL) 0

(b) 150

100 |

50

Mitochondria length (%)

0
TJ (mg/mL) 0

= g3 stolM #A@AsH A
b F%EE 0.75 mg/mlet 1.0 mg/mlE
Fo g AP FoAM mEZ = et Ao
7V 472y 57.3+4.4%, 37.9129% % FA =
Rom TR Lol vl FAHoR #

]
o3tk Apol7h el = ek (Fig. 3).

0.75 1

Fig. 3. Analysis of mitochondrial morphology on in TJ extract-treated Hel.a cells. The
HeLa cells were treated with TJ extract (0.75 and 1.0 mg/ml) for 24 hours and the
cells were incubated with Mito-Tracker for 30 minutes at 37C.

(A) The photographs show the mitochondrial morphology. (B) The bar graph was obtained from
panel B. The percentage of the mitochondrial length in the untreated group was given 100. Data
are expressed as 100% for the untreated group. Data represents the mean*standard deviations (n=3).
* 1 p<0.05, statistically significant difference compared with untreated group.

4, AR FEE9 39 morphology®l
o)X= o8

M E AHE Aol #FEE= DNA 42
gols}7] ¢al HelLa Al*2] 32 Hoechst
2 GAsle] WH3E YPdu|Poz FF
et AR FEEE 0.75 mg/mlst

1.0 mg/mlE Foi38t A Fol A A Al
4 oy 3 W3yl deoidt Al 2o vE
Z+7} 36.849.3%, 52.4+10.8% % HZ =

o FA X Fol vlE] AR {9

A F7hete As Fdstd=(Fig. 4).
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(a

Hoechst

TJ (ug/mL) o

(b) 801
~ 601
B
5 401
8
I
20-
0

TJ (ng/mL) 0

0.75

0.75 1

Fig. 4. Analysis of nuclear morphological changes in TJ extract-treated HeLa cells. The
cells were treated with T4J extract (0.75 and 1.0 mg/ml) for 24 hours and the nucleus

was stained with Hoechst.

(A) The photographs represent the Hoechst-positive cells. (B) The bar graph was obtained from
panel B. The percentage of the Hoechst-positive cell in the untreated group was give 100%. Data

represents the mean+standard deviations (n=3).

* 1 p<0.05, statistically significant difference compared with untreated group.

5. AR 22Ee) F Eel A
Mitogen-activated protein kinase(MAPK)
o W3} ¥H

AR FEE | AEANE A5 E A
3 whizlel MAPKS] wHale] Wsts &
E3l=x] glslr] 98, immunoblotting=
FsAw. AV FEES FoT AY

ol A Extracellular signal-regulated kinase

(ERK)9] ¢l4ks= 0.75 mg/mldl M= &
AR Feld zel7k glslevt 1.0 me/ml
oA 23.0£654% = A e #Hart &
=it P38e] <lAikE= (.75, 1.0 mg/ml
ol Zhzk 135.6+28.3%. 205.33+4.33% %
FAA felA e S FaEHdH
(Fig. 5).
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E
@-actin S — —
0
0 0.75 1
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}e‘ *
2 3004 *
o
* o
=
© 200 4
Z
[}
c
2 1004
=
0
0.75 1 0 075 1
TJ (ugimL) TJ (ug/mL)

Fig. 5. Effect of TJ extract on MAPK kinase activity in HeLa cells. (A and B) HeLa
cells were treated with TJ extract (0.75 and 1.0 mg/ml) for 24 hours.

The expression of ERK and p38 were determined using the specific antibodies such as anti-phosphor
ERK and phosphor p38. The relative expression of phosphorylated JNK, relative to the untreated
group. Data represents the mean+standard deviations (n=6).

*: p<0.05, statistically significant difference compared with untreated group.
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