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Effects of Smilax China L. on the Growth of Skin Cancer Cells
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Dongshin University

Abstract

Objectives : We aimed to study the effect of Smilax China L.(SCL), which has anti-inflammatory, antioxidant,
and anticancer effects, on the growth of skin cancer cells.

Methods : HaCaT cells, a normal human cell line, and skin cancer cells including A431, SK-MEL-5 and
SK-MEL-28 cells were treated with Smi/ax China L. ethanol extract(SCL-EtOH) at concentrations of 5, 10, 20 and
40ug/ml. Meanwhile, JB6 Cl41, a normal mouse epithelial cell line, was treated with epidermal growth factor(EGF)
and phorbol 12-myristate 13-acetate(TPA), an inflammatory factor, to induce cell transformation and treated with
SCL-EtOH. In addition, we treated SK-MEL-5 and SK-MEL-28 cells with SCL-EtOH at various concentrations and
checked the effect on the cell cycle.

Results : As a result, it showed no toxicity to HaCaT cells up to the highest concentration of 40ug/mf, and
significant cell growth inhibition to A431, SK-MEL-5 and SK-MEL-28 cells in a time- and concentration-dependent
manner. In addition, as a result of checking the shape of skin cancer cells according to SCL-EtOH treatment, it
was observed that as the concentration increased, the number of normally attached and growing cells decreased
and the shape of the cells changed. Colony formation was significantly reduced in a concentration-dependent
manner in JB6 Cl41 cells treated with EGF or TPA. Flow cytometry analysis with propidium iodide(PI) staining
showed that SCL-EtOH induced the G2/M phase arrest. We further confirmed the decrease in Cyclin B1 expression
and increase in p27 expression associated with the G2/M phase of the cell cycle through western blot analysis.
Flow cytometry analysis confirmed that SCL-EtOH induced cell apoptosis. Furthermore, through Western blot
analysis, it was observed that the expression of cleaved-caspase-7, which is related to apoptosis, increased. Finally,
it was confirmed that the expression of COX-2, an inflammatory marker protein, decreased in a
concentration-dependent manner with SCL-EtOH.

Conclusions : Through the above results, we have established a basis for applying SCL to the treatment of skin

cancer.
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Fig. 1. Sensory Test Certificate for SCL from the
Standard Herbal Medicine Resources Bank,
Korea Institute of Oriental Medicine.
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Fig. 2. Gene Analysis Certificate for SCL from the Standard Herbal Medicine Resources Bank, Korea Institute

of Oriental Medicine.
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40ug/mi7HA] 2|3t ol 48A17F T AIEAIE-E0]
86.310.3%% =4S YeRHA LItkFig. 3).

HaCaT

024 hr W48 hr

0 5 10 20 40
SCL-EtOH {pg/mL)
Fig. 3. Cytotoxic Effect of SCL-EtOH on Human
Normal Skin Cell, HaCaT Cells.
Cells were treated with different concentration of
SCL-EtOH for 24 and 48hr. The experimental data

were expressed in mean * standard deviation of three

replicates. No significant difference between the

control and treated groups. SCL-EtOH: Smilax china
Linné 70% ethanol extract.
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Fig. 4. The Effect of SCL-EtOH on the Cell Viability
in A431 Cells.

A431 cells were treated with different concentration of
(A) SCL-EtOH(5, 10, 20, and 40ug/mf) or (B) 5-FU(1.25,
2.5, 5, and 10xM) for 24, 48, 72hr. The experimental d
ata were expressed in mean + standard deviation of th
ree replicates. Significant differences between groups w
ere analyzed by one-way ANOVA followed by Dunnett’s
multiple comparisons test performed using GraphPad P
rism; “p<0.01; “p<0.001. SCL-EtOH: Smilax china Linn
é 70% ethanol extract, 5-FU: 5-fluorouracil.



SK-MEL-280] that SCL-EtOH 40ug/nle] 324]
m AL 48ARE W T2 3ol A%
59.242.0%, 79.1+1.7%, 84.4+1.5%% 9ol k=
Hm] A% oA Btk 5-FU &= 247 41.047.3%,
49.7+1.0%, 68.3+0.9%2 SCL-EtOH 7} A4 &}
B =A UetdthFig. 6).

(A) SK-MEL-5

O24hr m48hr m72hr

0 5 10 20 40
SCL-EtOH (pg/mL)

(B) SK-MEL-5
O24hr m48hr m72hr

4k

0 1.25 25 5 10
5-Fu (pM)
Fig. 5. The Effect of SCL-EtOH on the Cell Viability
in SK-MEL-5 Cells.

SK-MEL-5 cells were treated with different concentrati
on of (A) SCL-EtOH(5, 10, 20, and 40ug/nf) or (B) 5-FU
(1.25, 2.5, 5, and 10uM) for 24, 48, 72hr. The experim
ental data were expressed in mean * standard deviatio
n of three replicates. Significant differences between g
roups were analyzed by one-way ANOVA followed by
Dunnett's multiple comparisons test performed using
GraphPad Prism; 'p¢0.05; “p<0.01; ~'p<0.001. SCL-EtO
H: Smilax china Linné 70% ethanol extract, 5-FU: 5-flu
orouracil.
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SK-MEL-5, SK-MEL-28 cells |4 SCL-EtOH &
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of Falolx] 3y Bf ARl M7t 7 kA Fig.
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++024hr m48hr m72hr

0 1.25 25 5 10
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Fig. 6. The Effect of SCL-EtOH on the Cell Viability
in SK-MEL-28 Cells.
SK-MEL-28 cells were treated with different concentrati
on of (A) SCL-EtOH(5, 10, 20, and 40ug/m{) or (B) 5-FU
(1.25, 2.5, 5, and 10¢M) for 24, 48, 72hr. The experime
ntal data were expressed in mean * standard deviation
of three replicates. Significant differences between grou
ps were analyzed by one-way ANOVA followed by Dunn
ett’s multiple comparisons test performed using GraphP
ad Prism; "p<0.05; “p<0.01; “p<0.001. SCL-EtOH: Smilax
china Linné 70% ethanol extract, 5-FU: 5-fluorouracil.
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SCL-EtOH (pg/mL)

SK-MEL-5

SK-MEL-28

o 10 20 40

Fig. 7. The Representative Images of Effects of SCL-EtOH on Morphological Changes in SK-MEL-5 and

SK-MEK-28 Cells.

Cells were treated with 10, 20, and 40ug/m{ SCL-EtOH and then incubated for 72hr. The morphological changes in
the cells were observed using a microscope. SCL-EtOH: Smilax china Linné 70% ethanol extract.

(A)

+EGF(10 ng/mL)

+EGF +EGF +EGF
SCL-EtOH 10 pg/mL SCL-EtOH 20 pgimL SCL-EICH 40 pg/mL

(B)

+TPA(10 ng/mL)

+TPA
SCL-EtOH 40 pg/mL

Fig. 8. The Representative Images of Effects of

+TPA
SCL-EtOH 20 pgimL

+TPA
SCL-EtOH 10 ug/mL

SCL-EtOH  on  Anchorage-independent

Growth in EGF- or TPA-induced JB6 Cell

Transformation.
Anchorage-independent cell growth in soft agar containi
ng various concentrations of SCL-EtOH(10, 20, 40ug/mi) i
n EGF-induced (A) TPA-induced (B) JB6 cell transformati
on was conducted for 2 weeks. Representative images o
f the soft agar colony formation were obtained by micr
oscope. SCL-EtOH: Smilax china Linné 70% ethanol extr
act, EGF: epidermal growth factor, TPA: phorbol 12-my
ristate 13-acetate.

(A)

% control

SCL-EtOH (ua/mL}y
(B)

R

% control
g

TPA

SCL-EtOH (pg/mL)

Fig. 9. The Effects of SCL-EtOH on Anchorage—

independent  Growth in  EGF- or
TPA-induced JB6 Cell Transformation.

Anchorage-independent cell growth in soft agar containi
ng various concentrations of SCL-EtOH in EGF-induced
(A) or TPA-induced (B) JB6 cell transformation was evalua
ted. The bar represents the relative ratio of colonies in s
oft agar with EGF or TPA and SCL-EtOH represented as t
he mean + standard deviation(n=4). Significant differenc
es between groups were analyzed by one-way ANOVA foll
owed by Dunnett’s multiple comparisons test performed
using GraphPad Prism; *#p<0.001 compared to control; ~
p<0.01, “p<0.001 compared to EGF- or TPA-treated grou
p. SCL-EtOH: Smilax china Linné 70% ethanol extract, E
GF: epidermal growth factor, TPA: phorbol 12-myristate
13-acetate.
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4. Anchorage-independent cell growth
= 0I&¢t colony g A0 DXz Fet
1) EGFe] 9Jafl 52 Alz#golxe] A4 axt
40ug/mi®] SCL-FtOH = EGF 9% b melofjA
EGF &5 A}l vja] 82.6+2.5%2] /2l = o
AES YT, colony 9 Z7|% PAJ5] Folt= AL
SlslitHFig. 8, 9).

2) TPAY] 2J3 9% MEHFoA 9 A a3}
40ug/me] SCL-EtOH &= TPA 9% 9t melofA

(A) SCLEtOH (ug/mlL)
0 10 20 40

PE-A (x109)

C

OSCL-EtOH 0
OSCL-EtOH 10
ESCL-EtOH 20
ESCL-EtOH 40

2 o oo o=
& 38 8 3

Cell population (%)
8

20

G1 s G2

(9] SCL-EtOH (ug/mL)
0 10 20 40

Fig. 10. SCL-EtOH Induces G2/M Phase Cell Cycle
Arrest in SK-MEL-5 Cells.

(A) SK-MEL-5 cells were treated with 0, 10, 20 and 4ug/
m{ of SCL-EtOH and then incubated for 48hr. Represent
ative plots of flow cytometry for cell cycle analysis in S
K-MEL-5. (B) Effects of SCL-EtOH on cell cycle were in
SK-MEL-5 cells. Data are presented as the mean * sta
ndard deviation(n=3). Significant differences between gr
oups were analyzed by one-way ANOVA followed by Du
nnett’s multiple comparisons test performed using Grap
hPad Prism; p<0.05 ~p<0.001. () The effect of SCL-Et
OH on the expression of proteins associated with cell ¢
ycle in SK-MEL-5 cells. The cell lysates were performed
to western blotting using Cyclin Bl and p27 antibodies.
B-actin was used as a loading control. SCL-EtOH: Smila
x china Linné 70% ethanol extract.

SAE 9 390+ LiRgo] MR M) Aol TiRle FF

TPA ©= Aol Hlsf 85.6+1.8%2]
&S HrHFig. 8, 9).

R4 9

5. MEZF7| ZZ0| DXz F&

1) Flow cytometryS 53t
e &

Flow cytometry #42 &oto] AlZF7E A2
EIE Folst A7}, SCL-EtOH 9] 5=(0, 10, 20, 40
ug/ud)7F 5713kl Wk G2/M 719 Q= AIEZ9] Hlg2
SK-MEL-5 cells o4 22.4+0.6%, 23.7+1.1%,

AlZF7] 240 1)

(A) SCLEtOH (ugml)
0 10 20

o e
PE-A (x104)
(B) =
OSCL-EtOH 0
70 oSCL-EtCH 10
— ®SCL-EtOH 20
= 60 mSCL-EtCH 40
:
£ 50
®
EXU
]
23
o
© 2
10
0
G1 s G2
©) SCL-EtOH (ugimL)

0 10 20 40

Fig. 11. SCL-EtOH Induces G2/M Phase Cell Cycle

Arrest in SK-MEL-28 Cells.
(A) The cells were treated with 0, 10, 20 and 40ug/m{ of S
CL-EtOH and then incubated for 48hr. Representative plo
ts of flow cytometry for cell cycle analysis in SK-MEL-28
cells. (B) Effects of SCL-EtOH on cell cycle were in SK-M
EL-28 cells. Data are presented as the mean + standard d
eviation(n=3). Significant differences between groups wer
e analyzed by one-way ANOVA followed by Dunnett’'s mul
tiple comparisons test performed using GraphPad Prism; *
"p€0.01. (C) The effect of SCL-EtOH on the expression of
proteins associated with cell cycle in SK-MEL-28 cells. Th
e cell lysates were performed to western blotting using Cy
clin Bl and p27 antibodies. f-actin was used as a loadin
g control. SCL-EtOH: Smilax china Linné 70% ethanol ext
ract.
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(A) SCL-EtOH (ugimL)

Pl

Annexin V/

(B) SK-MEL-5 DSCLEIOH D
BSCLEIOH 10
BSCL-EIOH 20

mSCL-EIOH 40

Viable Early Total
apoptosis  apoptosis

SCL-EtOH (ug/ml)

(C) 0 10 20 40

Caspase?

Fig. 12. SCL-EtOH Induces Apoptosis in SK-MEL-
5 Cells.

(A) The cells were treated with 0, 10, 20 and 40ug/m{ of
SCL-EtOH and then incubated for 72hr. Representative
plots of flow cytometry for apoptosis analysis in
SK-MEL-5 cells. (B) Effects of SCL-EtOH on apoptosis
were in SK-MEL-5 cells. Data are presented as the
mean * standard deviation(n=3). Significant differences
between groups were analyzed by one-way ANOVA
followed by Dunnett's multiple comparisons test
performed using GraphPad Prism; p<0.05; “p<0.01;
"p€0.001. (C) The effect of SCL-EtOH on the expression
of proteins associated with apoptosis in SK-MEL-5 cells.
The cell lysates were performed to western blotting
using caspase-7 antibody. p-actin was used as a
loading control. SCL-EtOH: Smilax china Linné 70%
ethanol extract.

252%1.1%, 30.5+1.3%=(Fig. 10), SK-MEL-28
cells oIM= 29.0+0.8%, 29.5+2.1%, 31.2+1.9%,
38.6+2.3%= Z7F 71 Al S7FIFig. 11).

2) A7) 24 iAo m|2]= JF
SCL-EtOH o 9J3] SK-MEL-5% SK-MEL-28
cells oA Al=xF7] G2/M 7] 83} 18 &= Cyclin
Bl WA Aot p27 UEY JI7ME Western
blotting & &sto] ERIsItKFig. 10, 11).

10

(A) SCL-EtOH (ug/mL)
0 10 20 40

= Yoo ==y f =

Annexin V

(B) SK-MEL-28 OSCLEIOH D
OSCLEIOH 10
BSCLEOH 20

WSCL-EtOH 40

Cells (%)

Viable Early Total
apoptosis  apoptosis

SCL-EtOH (ug/mL)
0 10 20 40
-

"

Fig. 13. SCL-EtOH Induces Apoptosis in SK-MEL-

28 Cells.

(A) The cells were treated with 0, 10, 20 and 40ug/m{ of
SCL-EtOH and then incubated for 72hr. Representative
plots of flow cytometry for apoptosis analysis in
SK-MEL-28 cells. (B) Effects of SCL-EtOH on apoptosis
were in SK-MEL-28 cells. Data are presented as the mean
+ standard deviation(n=3). Significant differences
between groups were analyzed by one-way ANOVA
followed by Dunnett's multiple comparisons test
performed using GraphPad Prism; 'p<0.05 ~p<0.01;
"p<0.001. (C) The effect of SCL-EtOH on the expression
of proteins associated with apoptosis in SK-MEL-28 cells.
The cell lysates were performed to western blotting using
caspase-7 antibody. f-actin was used as a loading
control. SCL-EtOH: Smilax china Linné 70% ethanol
extract, c-caspase7: cleaved-caspase7.

©)

6. MEAE R0l 0IXl= S

1) Flow cymetrys &% AZAPE FZ° v]%]
= 9%

Annexin V/PI @4 & flow cytometry 24 5
Slof SK-MEL-5 cells Jl4 SCL-EtOH 9] =7} 57}
=2 early-apoptosis &} late-apoptosis & X3t
total-apoptosis 2] Hl&°] 8.0+0.8%, 15.2+2.0%,
15.6+0.9%= 214 WA 7181 Fig. 12). Eot
SK-MEL-28 cells A% 7.9£0.8%, 12.4+2.1%,



14.0+1.9%, 10.6+2.3%= SCL-EtOH 9] Az]o| wl}
total-apoptosis H&0] F24 A S715HAcKFig.
13).

2) AZAPE R= deido] mj2]= JF

ANZARE T 29l Caspase7Z cleaved- Cas
pase79] W@ AmE A3, SK-MEL-59F SK-MEL-
28 cells BE)A] cleaved-Caspase79] ¥do] Z7}
SItHFig. 12, 13).

7. COX-2 T 2ol R0 OjXl= Fet

Western blot & F=35t0] A5} A/ da} TAH
0] Cyclo- oxigenase-2(COX-2)9] 1S Al
B Ayl SK-MEL-59} SK-MEL-28 cells 5074
SCL-EtOH 9] 5&7} 5715 COX-29] &o] 2
45199cKFig. 14).

(A) SCL-EtOH (pg/mL)
0 10 20 40

COX-2 ‘ = e

actin| e-—————

(B) SCL-EtOH (pg/mL)
0 10 20 40
COX-2 puay @D S——

actin | c————

Fig. 14. The Effect of SCL-EtOH on COX-2
Expression in SK-MEL-5 and SK-MEL-28
Cells.
SK-MEL-5(A) and SK-MEL-28(B) cells were treated with O,
10, 20 and 40ug/ml of SCL-EtOH and then incubated for
72hr. The cell lysates were performed to western blotting
using COX-2 antibody. B-actin was used as a loading
control. SCL-EtOH: Smilax china Linné 70% ethanol
extract.

SAE 9 390+ LiRgo] MR M) Aol TiRle FF

V. 1

ma

AR QIgh AQlA g, QI 13} Y
of thgt =2 5l oJsf TRet] YE L AFECl F
¥k eV, o QRS Q1A] 71y HpgE9l mjkio]
A Aok R F-LdFolA tidskal A 714
Az, HEATAZSF 21 oM SAF R Lo
A, 7| AN T 5| 7|HZot Bt 52
Jok= A7t et S¥oE, ZAAF YN EY 1
'3, oM 59 mFREE7|oA EAYskar, HEA
A 2R 31]9] 7H g4 AlEof|A [efgt MY
o Qeuzlold 7Pg B3t w9} % Shfolch, of
J S depd Ao g e R, Hehd Al
T= 7|20 Aok HEES] oby 4 #gkE o
Ae7t 28 £ 5 sholtt?, SHELS AH) mRet
9] 5% ol WdEe] HE5] SISk 9lom, 5|
AYEE0] 20% PRECE X857} of2E Mgl i
PO, o] AL, IEARE] o 52 EARE
2ol w2 202090] & 247,952719] AT LAY
silom, o] & o SMFE Ielols TR Rk
7,08978013itt. ol= A A=kAS] 2.8%] fgshH,
A= 20109 o] 1.98) 71 S7Fsi3ith 2020
o= A AlAE o oF 321 54 9] 22 SAE
AR7F Rk 9l om AR SRt 73 i AR 7
&0}, 2040d0ll= Al AR 51RF T R ART 97E 6
o Zypsl Ao oy,

AR mRet AER o 2= oA dAleo] 9l 1
Qlofliz WA A= 9 3t 3}eke ] Fol ARGEL 9l
A9k WS AVE Sl Sleta e FAkgo] gt
19, B%0] 0 A7 $&7 AAoN} sk e
2 o] vhe- o1 2L Slsta ], HHQH, HARA
S 9 #H QY F= BEAX RSl tsdaleka sy,
tsHg ey 9 osAsleta Hat 22 A gRo] U
SIAATE, BAE0] X7 o A3 - ojFPM, 1
Hqog Aoz Hzkgo] Ay QFHgH HA Aol
tigh Iilo] F7kskal =t Hiold g iR =
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FEE, falle, DiReE, RNMRL KPP RIME AZ HEL
FUEEL MR, AP, ZAHE TS BiE, H% S
o] 359t Z4] oA A} k= AoE HIFHIH.

MiES ddiofste] HupduE, 71AA AT
AR mjEo] Jepd EEE W 297 nalE &
Fro] oF Har gpyo] HIo = FE3to] 11 FAo] wiA|
o] FF?l A} Zopr] Z0§7 o]Foltt. gtojsloA
= WFZIY EEZE T MRl 53T B B
o] gt Sof| JFK= Q5] IfkEste] AEmSHA #3t B,
JERZ o1t Jio] HisiAl MutEiAIAl = AL ofof &k
7F oA Foke A9, RAKE QIS B 5oE Q9]
Holo| BHIsK= 102 KR #kirFZke] T 9]
Asto] szl Bt BE +2] s AFsto] Mt
TEE oM okal, fFKE QIS BRE AnlH ofZe
INAE ke AHL AR

YR% (Smilacis Rhizoma)$ THAXY =4 o
EQl FHollM Aek= AvIGE(Smilax china
Linné, SCL) T= S=ollA Aok JEEEE(Smilax
glabra Roxburgh)?] He}&7]|2, £ AoA AL&SH
AugES B e WIHEET E99, 5-6
Hoj| Zo] 7igfsta, 9-10€0l= 2L H2 GiE %
Lo, e Asslal nhi Hs i} Bk 74
3lo] B, M, ERIRIETSKS Aol QTP R,
SSmH|, AR K s, BIE S 52 AE5iL
53] s, A5, 8%, o2 55, W= mREsks
HIS 9] wEe)at dgte] A& oRER AREIL QL
82,

T +iR%ofl= steroidal saponin ¢! smilax saponi
n A, B, dioscin, sieboldigenin, smilaxchinoside A
-D, isonarthogenin glycoside §°] g-7-=0] 311, fl
avonoid AlY 31HE2Q astilbin, engelitin, neoastilb
in, taxifolin, apigenin &% &30} 10 3} sti
Ibene AlE 3K¥HER] resveratrol, oxyresveratrol, ver
aphenol, vis-scirpusin A 50| $:9=lo] I}

A7) s FEF00, A, FupgHid
23 P maph BuEgder 4 5 1]

12

Fits} 9l AEsHY DNA 44 G disiA A+t
A, Xu 502 +ik%e] Eajuls ARo] 94 4
o] A vBE B4y 2E Gt Yokl Bk
Ou} HiRE50] T RQF A E3o] it A3 o2zt
A HokA ZZ710l, £ Aol el AMgsk=
ulg=ES AREote] HiR% ollgkE $EE(SCL-EtO
H)o] =R} A0l A431, SK-MEL-5, SK-MEL-28
o] gl miX= FS Rl B} St

A SCL-EtOH 7+ ARte] 4 i Alaazof| oigh
=4S UepfieA] o] flot] HaCaT cells ©fl
SCL-EtOH & tiofet %0, 5, 10, 20, 40ug/n)E
AEJotal 24417 E 48A17E Bt HESGAIA WST-8 &
Ag Soeteitt. A8, 484171014 F1 HEQl
40ug/mi7HA] =/80] UEIA] &35 ERloklKFig.
3).

oJojx} SCL-EtOH 7} te¥zh w59t A|zo] 447
o plAE PRk ERlskr] s A431 9 SK-MEL-5,
SK-MEL-28 cells 9] SCL-EtOH ¢} ti&7-0& 5-FU
£ AEslal 24ARE, 48AIZE, 72413 Fofl WST-8 &
A& St A8 A3l SCL-FtOH 7} SK-MEL-5,
SK-MEL-2894] 5-FU Bt} & 4 AR oj&d oz
ol Al Al A At e HolFd
(Fig. 4-6). A431& A|9J3t SK-MEL-59} SK-MEL-28
cells oA FRAAIRI 5-FU He} o Hojd A% Ag) &
He Ueffo], o] AdolME SK-MEL-5 H%
SK-MEL-28 cells & AFgoto] AES ZI8op7]2 519
t}. SK-MEL-59} SK-MEL-28 cells oA 3I4AQ1
5-FU Er} o] Hold w59} Al /33 Ajsff axts
ERiEE A2 F2180] gloWAME 7] oA H
ot Fot AME, FF ST AEA|RAY 7Rs/do]
FEolaL AlEEc

mRet Al Fejel miXe dFe FRIg At
SCL-EtOH 9 5%/} 37Fgtol wiet Adaos Halet
of JAsk= A7t Eotsal 55 AH At St
ShH, Al29] Fej7} Bistohe 2 It Fig. 7).

o] A AmAIEQl JB6 Cl41 cells o A301H



EGF o} 951 TPA & A28 MIZHBE =5l
SCL-EtOH 2] Al2Hg oA % A4 oA axeg =<l
517] 9ol Anchorage independent cell growth
assay & oISt 1 An A29] FEATS f=
3ok wel wRo] tislo} SCL-EtOH o =7t 57t
G5 M| FAXES AAsto] colony B4 2 4
&2 Alok= Ae ERIsIIHFig. 8, 9).

EGF & &% 3=, EGF 8A(EGFR)°l 25t
H A 4], Al Y, 3 AR 2 Holo] fofek=
Ras-Raf-MEK-MAPK ¥ PI3K-PTEN-AKT A1S49
7329t Z2 EGFR A9 =S 24ssto] Bke
2230, TPA & thiZ2KEuphorbiaceae) A& 2
el ol 379 phorbol ester 9] YF0=2, Al
o] Tt AbER} AT efdt 7oA 2ERE &
251= protein kinase C(PKC) ¥ activator protein
-1 2/sfolo] NZHES Fiohke =t Ut &
ZIA|eP 32, Anchorage-independent cell growth
BAHO soft agar & 0&3) AEE E6 AEHZ 8ok
7le Hos, ApoR FASH Aele AR

g A colony BT} #o] 58 BRI 4= =
15 oZ Ak Alazo]] EGF U TPA € 2519 trans
formation & FEFOEN 4 Ao 5t 9 A%
= FARBH TS o Q= °lFo] Sl

SCL-EtOH 7} TR} M|} A23=7] 9 A|ZARE
o vAle IFEe s fste]l  SK-MEL-5,
SK-MEL-28 cells of] T2t 50, 10, 20, 40ug/m)
9] SCL-EtOHE A3t & TESISIH.  Flow
cytometry S AR8S}o] B8 23}t SCL-EtOH 9 &
Tt 71l wiet & mReE AlzolA G2/M 7100
HEY Qe AlEY] Higo] fold A SIS
total-apoptosis Hl&°] Fo1 A S7I8IAH.

%3t Western blot & &9 G2/M 7] 24 & oHR
29l Cyclin B19] 'Id Aot p279] Hd 3715 g1
oI, AlEAPE 71AoA  AlmAREY] ARRE
(excutionenZ EEl= 9%t ool ZAsH
(cleaved)-caspase79] & J7IE FRIoHAHFig.

S~

Q.

g

T

SAE 9 390+ LiRgo] MR M) Aol TiRle FF

10-13). AEZ71& Gl, S, G2, M 3712 FA4=H o]
& AZF7] 289 cyclin ©HEe] $t Ao &
83 IS TP, Cyclin & AREAQ] 7} Z7]0j4
1 ¥do] BojFog Z/RIE A4St cyclin
dependant kinase(CDK)E3} Z2gsto] 2-8-2 LERH
t}. Cyclin B19] a2 9] P& AHEEA FQ3F
&2 3t CDK HAA(inhibitor) £2] Sh4Ql p27
< cyclin A/B-CDC2 EJA|] S dAlote] Al
F719] WP w=cp?,

HRRE WY A5} Aol loH, AlEsA St
AIZARE 3lu], AFET g4 2 Ho] 52 HefRt 2
oA G35 mi7RAIQI cytokine, chemokine, cyclo- ox
igenase-2(COX-2), prostaglandin(PG), =4 At}
A YAA(GNOS) 59 HIAF2Q1 B/t dofut
A Fep39, B AAFoflM SCL-EtOH 7} SK-MEL-5,
SK-MEL-28 cells ollA] @Z<1A] /gt e thE
Q] i 2 5PQl COX-29] &S Asficl=A] &
QI5l7] $Joto] western blot & AAJSIAEE]| SCL-EtO
H9 sk 9Ed 02 COX-29] Udo] Ash= A
< ERISIICKFig. 14).

o] ApEHRE 1% ek FEE0| HE9 A
=29l QoA AR IS = AR A4HEH &
3] 3AF AIE3Ql SK-MEL-59F SK-MEL-28 cells
ol 7] FAARI 5-FU Hrt o Hold Al 437 A
3 S Yehiiths 20 F5510], YO HfRt =
AE AZFE dhoR 71E YA Blusks d7te
grfjota, sERHAY] A Q% ZoR AlaH
ok © Uo7t S SRS tli o LRSS 852
SISk ARl e ojFoA7IE 78] 2k

V.2 E

1. SCL-EtOH & HaCaT cells ©] 40ug/mi2] 5%=71A]
AlZ=4do] it

2. SCL-EtOH 7} A7t ¥ 5 & 02 HISAE: A
EF A4313} 3AF NJEF SK-MEL-5, SK-MEL-

13
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2891 43 R A oAt
3. SCL-FtOH 9] Aglo] wehA] &7} Z715k=2 1
woF Alze] e} skigi

4. JB6 Cl41 cells 9] EGF = TPA 2 AEHHS &
L3t oRS, SCL-EtOH & =g ziﬂ’c‘ﬂ 23}, 5
T 9EAH0Z colony 7} 94 A LA

5. BRQF Ao} AdgAsE A7 g3l 2zt A
Qx| gRIst A3}, SCL-EtOH7F G2/M phase
arrest S F=oH, T @S] Cyclin B19]
S AL p279] HES S7HIF

0. TR AL} AFAsH7E AlZAFEC] ofgt ARIA|
2RoIsl7] Yoto] flow cytometry £33 western
blot 2 =35t A3 SCL-EtOH 7} early apoptosis

AIoh, T TR0l cleaved-caspase-79)

lm

%@;E S7HIF.
7. SCL- EOHOﬂ 9gf FF A& Al COX-29
o] FHasiich
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