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Objective: To examine the effect of resveratrol on cell proliferation and cell cycle progression in the human uterine leiomyoma cells.

Methods: MTS [3-(4,5-dimethylthiazol-2-yl)5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium] reduction assay was carried out to
determine the viability of human uterine leiomyoma cells. Western blot analysis was done using anti pRB, anti- p21cipl/wafl, anti- p53,
anti- cyclin E, anti CDK2 antibodies to detect the presence and expression of these proteins in treatment with resveratrol. DNA
fragmentation assay was done to find the rate of apoptosis. Cell cycle analysis for resveratrol treated in human uterine leiomyoma cells
was done by FACS (fluorescence-activated cell sorter) analysis.

Results: Resveratrol induced growth inhibition in a dose dependent manner, treatment with 100 uM/L resveratrol blocked 30% cell growth.
From Western blot analysis it revealed resveratrol induced the expression of p53 increasing. Caspase pathway was activated and cleavage
of PARP was occurred. Apoptosis took place but in a reduced manner. FACS results showed that resveratrol increased the percentage
of cells in sub Gl phase.

Conclusion: Resveratrol, a dietry phytoalexin, inhibited cell proliferation and induced cell cycle arrest at sub G1 by enhancing the production
of p53. These results indicate that resveratrol will be a promising agent chemopreventives or therapeutics against human uterine
leiomyoma cells.
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A A FEE 24 AgtE 2SS TE $
Ao 7153k AlMSE ZZS Hank's balanced salt
solution (HBSS) Aol A 2HA Atst 3 15 mL F-Hol

Resveratrolol] &3k 2}gFA 2] A3 A a3

&7 1000 rpmellA] 383+ F4lie] o H ASds
AAsGAE Mgt 2o HEPES (25 mmol/L),
penicillin (200 U/mL), streptomycin (200 pg/mL),
collagenase type IV (1.5 mg/mL), DNase (0.2 mg/
mL)E HBSSell ¥ar 377C =3ollA 3—4A17 wjds)
Atk Fws] AstE A4S v¥lE o]gate] e
E3EA T AR FElgh $ 2000 rpmellA] 57t
iR skl ATds AAsIInE ollEs A
phosphate buffer solution (PBS)2.2 ojA 4
] saL S NS A AL Fobd MEZ 10% fetal
bovine serum®|] = Dulbecco's modified eagle's
medium/Nutrient mixture F—12 ham Bj&olA F
FAIZL - 37C, 5% CO; ¥g7]ellA] vljedslaL, 2448

muscle actin®l] Tt W22 58I A0S Alssle] &F
A 9 A Aol whe} 28 AFEQJAE EelEIiT)

2) MTS [3—(4,5—dimethylthiazol—2—yl1)5—
(3—carboxymethoxyphenyl) —2—(4—sulfophenyl) —2
H—tetrazolium] %]

A% A} AAF Al & A3 resveratrol S
Fofate] M S mR= JFE 2] 98l 96
well plateell 84 AFg 23 Ag LFHEE multi
pipetS AFEEl] 4x10%/well2 B-F31Ic) Hljek7)o)
24X7F WY % resveratrolS SEEZ A 3 F
MTS =4 A, One Solution ReagentZ 220l 90+
Bz 37°Cel 1023t A8 2 well & E01%0=
media 200 pL multi pipetg ©]&3}o] pipetingd}o]
cell®] suspension®l $ well & 100 uL %% 3k}
t}. Z+ well B One Solution ReagentE 20 ul @il
37 C, 5% CO, incubator®l] vjFst F 144+ Aol
LAY Ao s MTS S438lth 96 well plate
readerZ o|-&3}o] 490 nmollA] FFEE A3tk

3) Western blot analysis
Al M| A resveratrol £ 3~ Al3E 527] 3§
2o AR Ak BlS W AEKIc B
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3 A3zl A Lysis Buffer (10 mmol/L Tris—Cl [pH
7.4], 5 mmol/L EDTA [pH 8.0], 130 mmol/L NaCl,
1% TritonX—100), 0.2 mol/L phenyl—methyl—
sulfonyl fluoride, proteinase inhibitor cocktails %
I dgel 307 E ¥ dilste] s Hstar
Biorad protein assay kit (Bio—Rad Laboratories
Inc., USA)E ol-&alo] ©idS 53 5 2344 %
Al (Du® 650, Beckman Coulter Inc., USA)S] 595
nmell A FFLEE SAst] diAS B SIStk
doizl g §318 7|9 53k Nitrocellulose
paper (Immobilon, Milipore Co., USA)= #7|o]&
(electrotransfer) & AlF3i3ith. ©7] oled =
blocking&9#e] 2o] cold chambertfollA] 1247
shakings}oitt. Al F2713] =20l yiofsh= whlde] vt
3 A=E 17| 98l daFakAQl p27, p53, p2l, cyclin
E, cyclin D1 (Santa Cruz Biotecnology Inc., USA)¥}
AZEAPEAL] #ofsh= Tl A} 3A1R1 pRB, pro—
caspase3, PARP (Santa Cruz Biotecnology Inc.,
USA)E 1 : 1,0000.2 3|A3}e] 2-2of 3A|7F 52t
H-EAIZD $- IXTBS—T &(20 mmol/L Tris, 137
mmol/L. NaCl, 0.5% Tween 20)°.Z nitrocellulose
22 gal 10%F 33] AlFsin 1e]al o] &} A
Q1 goat polyclonal IgG (Santa Cruze Biotecnology
nc., USA)E 1: 1,0002.2 3]A33F blocking 8ol
nitrocellulose == 2l 2A|3F 59F HEg- A]A &)
S ZAZAY 1XTBS-T £HO = nitrocellulose
u]—_Q 101“7]’ 31:14 ,(_“xJ o]—Oq H] Eo]ﬂ o7 7:16L3 01_.
FAE AT AlF 5 2ol Holgl= TBS-T&
A AsFaL ECL Western Blotting Detection Reagent
(Amersham Bioscience, USA) = =313t

4) DNA fragmentation analysis

AMEAPEARE g8lsl7] f8l Abe2E Al
resveratrol S s =H=E 223 & 10 mM Tris (pH
7.4), 150 mM NaCl, 5 mM EDTA®} 0.5% Triton
X—1000] & &F9S A2l 301"'%7‘* LA F ) S5

H g F83] &3 3k 3 10,000 rpm % 204

b AR sl el 2dE DNAE FY%
9kl neutral phenol: chloroform: isoamyl alcohol
mixture (25: 24: 1)& FZ3F F, 0.1 pg/mL
ethidium bromide& $Hr3+ 2% agarose geloll %1719
55 3 #EsiTh

5) FACS (fluorescence—activated cell sorter)ol <]%t
HIEF7] 24
g% AIEE 60 mm tissue culture dishol] 3x
10° cells/dish® cell seeding &Itk wik7ol] 244]
gz Folalglt), 24-48
PBS® <A & 1Xtrypsin—
A1Z1 H, 1000 rpm 3E7F LAIEL] s

74afek 3 resveratrol S
AIZE A7) MRS
EDTAZ A}5-

Aok AENe AAGAL PBSE A A1 H, 1.5
mL tubedl] <Atk 1000 rpm 35-7F YA E)t9ich

NS AASFAL cold absolute EtOH 1 mL ¥aL A

FHAIL &, 4T IARE ol AlEE I8AIZT
1000 rpmo.2 3F37F YAEEskal ASds AlASH]
PBS A3+ & Trisodium citrate (Sigma Chemical
Co., USA) 0.1%, IGEPAL—Ca—630 (Sigma Chemical
Co.,USA) 0.1%7} ke &9 RNase A 5 mg/mL,
propidium iodide (Sigma Chemical Co., USA) &<
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1. Resveratrol®] Apag-EA|3Eo] gt 24A17F F=E
M| EAES

A=} whoke ApFTEAFE) resveratrol S FEEE
A3 A3} 2443F 5100 uMe] -s=0llA 30%2] <2
oAl makE B3ler 5 uMe| seolM= drH R
AEZ F2lo] ot 20 uM ool =t T

SA A 23t STk (Fig. 1A). A4k
= AZAAE 100 uMe] FEAAME 5% olate] F2]
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Fig. 1. Growth inhibition in uterine leiomyoma (A) and normal
B) treated for 24 hrs
concentrations of resveratrol. Cell viability was measured using

myometrial cells with  various

Cell Titer cell Proliferation Assay and expressed as% of control

culture conditions.
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#alo] 7hastdom, cyclin Eo] LA/ Qe

u, cyclin D19] & Wsh= 919l} (Fig. 2).

3. Resveratrol®] pro—caspase 32} PARP -fFdx}e]
st g3

g F A E resveratrolS 5, 20, 50 uMe| &
= Aesal 2443 F AEAEALe) B2 %}o}w]
23ke] pro—caspase 3, PARP, & pRB f+-4#}+e] 2+
S 543 A3 resveratrol?] A FXol ]E=ﬂ 3]
H1ghg &ejo] pro—caspase 3 THMAe] 4H
PE|Ql o, PARPE 57t S718E 2o
51 PARP cleavage™ %7} 57He5 wd
e WESEISlaL, pRBE] Fentslrt doful= A
1Tt (Fig. 3A).
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Fig. 2. Effect of resveratrol on cell cycle related genes. [3-
tubulin was shown as an internal control.
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Fig. 3. Effect of resveratrol on caspase activation and PARP
cleavage (A) and DNA fragmentation (B). B-tubulin was shown

as an internal control.

4. Resveratrol®] MEAEAL = &3}

ApgZ A ol resveratrolS 5, 20, 50 WW/Le] &
=2 A3kl 24417F & DNA fragmentations: #-4
3k Av} thxtol] B8] resveratrol®] Fx=7F Z71ek
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5. Resveratrol®] cell cycleol] ®|X]&= a3}

A FA| | resveratrolS 5, 20, 50 uM/LY] &
L2 AEstal 2443 3 MEFVIE BA%E A9 o)
Z 3} vl aske] resveratrol®] E%7F 7S sub
Gl F719] A S7P7} ER1= o] AlEApPEALe] 44 5
& gRlsilnt (Fig. 4).
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Fig. 4. Effect of a resveratrol on cell cycle profile. After
treatment with 5, 20, 50 pM/L resveratrol or DMSO only
treatment for 0 or 24 hrs, uterine leiomyoma cells were
collected, fixed, stained with propidium iodide and analyzed by
flow cytometry. The values represent the number of cells in a
phase of the cell cycle as a percentage of total cells.
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