SolRIRISteIXl M 213 15

A #BAsIA)

Tsimgol 1M Fe AT EfEMK WX 9%

215t . =2, z=0|H' . ZMO)P° - ghexp c200)3M . M. ZIAER

1:ATSOINSHT BH)THehs, 2: SRMIPIUATH(BK21), 3: SHRSIIBI 7Y, 4: irhahi 9 Tirhet

Growth Inhibition of Human Uterine Leiomyoma Cells Using Haeohyul-tang
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Uterine leiomyoma is the most common tumor in the female genital tract. Although the tumor is benign, it is a
matter of paramount importance since it often causes profuse menstrual bleeding, pressure symptoms and infertility.
Nevertheless, the etiology and pathophysiology of this abnormality remain poorly understood. The traditional definitive
treatment for uterine leiomyomas is hysterectomy and, even today, symptomatic leiomyomas are the leading cause of
hysterectomy in Korea. Clearly, the development of a safe, effective, and nonsurgical method of treatment for
leiomyoma would be of great benefit to many women. This study demonstrated growth inhibition of uterine leiomyoma
cells using Haeohyultang (HT). When human leiomyoma cells were treated with Haeohyultang, cells showed
dose-dependent growth inhibitory effect. Cell growth was inhibited by over 40% as determined by both cell counts and
MTS assay. Reduction of cellular viability as a consequence of exposure to Haeohyultang resulted from induction of
apoptosis, as assessed by DNA fragmentation, PARP cleavage, caspase 9 and caspase 3 assay. Flow cytometry
analysis with uterine leiomyoma cells demonstrated sub G1 cell cycle arrest after treatment with drug Haeohyultang.
But, the expression levels of p27 and p21 were not changed in Haeohyultang treated cells compared with control.
However, the expression levels of clAP1 were reduced by Haeohyultang compared with control. This reduction of
clAP1 data means activation of the caspase family, and then induction of PARP clea\/age and apoptosis. These results
suggest that Haeohyultang may be potential therapeutic approach in the clinical management of uterine leiomyoma.
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Fu XS 82 280 Al 28 £HE e T g vt
=38} A8 ZE S Hank’s balanced salt solution (HBSS) 4o
Al BA Bet @k 2 15 me FH 274 1000 rpmollA] 327} 2141
2Eisld 4E3NH AASINE dust ZEe] HEPES (25
mmol/L), penicillin (200 U/m¢), streptomycin (200 ug/me),
collagenase type IV (1.5 mg/m¢), DNase (0.2 mg/ml)E HBSSol

TITC XA 3-4417F HIQBIICE BE0) 4% £XS
ggj-g: o83l ZsA &slelM WY AMZE BEEIs & 2000
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3. MTS(Tritiated thymidine incorporation) 49

96 well plated] FHi} Al & A Z2SAMEE mult
pipetZ A3 4x10°/ well 2 EFEITE. BI7100 244171 wi
St Thg TRILBS Azt & MTS S-A ] One Solution
Reagents 420 908 & 37 Tol 1027 @RSt 2

e

well & S0 mediaZ 200 p¢ multi pipetg 0]&%
pipeting&le] cello] suspension © & well & 100 w7} HESH

319t 2 well & One Solution ReagentE 20 »¢ @1 37 C,
5% CO; incubatorol BIQFSH & 1~4A]7F AJO], 1A]7F EOE
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5. Western blot analysis

TRMBES Foct & HZoA AEFT) 2o ke
FARS} AT BAchs AR WS B} Al
STk Bagh M ZollA] Lysis Buffer (10 mM Tris-Cl(pH 7.4),
5 mM EDTA(pH 8.0), 130 mM NaCl, 1% Triton X-100), 0.2 M
phenyl-methyl-sulfonyl fluoride, proteinase inhibitor cocktail&
Wi Aol 3087 & & Ad2e|sid 848U E F5HL Biorad
protein assay kit (Bio-Rad Laboratories Inc, USA)E 0183}
ol S 2& & BB /A(Du® 650, Beckman Coulter
Inc.,, USA)9] 595 nmow EZEE =Hl Tzl g FsiA
Tl Yo od 23g H719 &6l Nitrocellulose paper
{(Immobilon, Milipore Co., USA)Z F7]0|& (electrotransfer)&
AR H701BE 2HE blocking&H (5% skim dry milk
in TBS-T buffer)o] €01 cold chambertioll4] 12]7} shakingd}
k. Blocking2HE  AMASE AAIFA  (Santa Cruz
Biotecnology Inc., USA)Q! p27, p21, p53, caspase 3, caspase 9,
PARP, cIAP1, cIAP2, Z12] 1L Bcl2E 1:1,0002Z 3]413} blocking
SHE2)l A7 B¢ ¥EA ¥ 1 x TBST 8%
(20mmol/L Tris, 137mmol/L Nacl, 05% Tween 20)2F
nitrocellulose membraneS 10527} 33) MAFIICE I8 0)&}
grA|¢l goat polyclonal IgG (santa Cruz Biotecnology Inc.,
USA)Z':—' 1;1,0002.5 3]418} blocking S0] nitrocellulose T+

T 20170 S0 9IS A1 BAIE FRAIZCE 1 x TBST 8¢
Q_E nitrocellulose 2+S 1057 31 A& 8lo] H] Eolxog 4
FHUE SAHE AMASIICE MA Z gholl Yol TBS-TE A
A3l ECL Western Blotting Detection Reagent (Amersham

Bioscience, USA)E A&ESIAY

6. FACS (fluorescence-activated cell sorter)oll S8t M Z 7] B4
FEHEMBEE 60 mm tissue culture dishol 3x10°
cells/dishZ cell seeding 31 C]. BlQE7 1ol 24A17WHQE & FH%
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7. DNA fragmentation ¥4
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=9 chloroform :
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Fig. 1. Dose dependent effect of Haeohyul-tang (HT) on growth
inhibition in the human leiomyoma cells. The cell viabiity was measured
indicated concentration. Control cells were incubated with DMSO alone. Data represent
the megn E(So%”wirh eigh: separate expenments. (significant as compared to control,
P05, "P <001,

2. TRMBN g MIEWEITE X MIEHAI
FTERE 98 SANHE Hliﬂl‘ﬁ“?— ERIRATHE
2 AIAGITE ZF 5o the vkSolA] tiaFo] 1.50%0]ut

SEollA 9.77%9) sub G1719) Al¢do] Blelzlo] il

, SEEE ool 5% &7t
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BWMFES UF EAE TGN

ol W2 sub G19] ¢zAlo] E71ES 2015IIct (Fig. 2).
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Fig. 2. Uterine leiomyoma cells were ftreated with indicated

concentrations of Haeohyul-tang (HT). Cel cycle profile were analyzed by

FACS analysis. The values represent the number of cells in a phase of the cell cycle as

a percentage of total cells,

T OOE fRaRte s7E ZelsIfish DNA
fragmentation ¥4{81912M, 1 A3} vz ol vlsl FHIME
Bojold st 715 DNAY BdEo] E7l=s Mg
WIS EAE SHSKIC} (Fig. 3).
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Fig. 3. DNA fragmentation of Uterine leiomyoma cells exposed to
Haeohyul-tang. To analyze fragmentation of genomc ONA, cells were treated for
24 hr with control and indicated concentration of Haeohyul-tang.

3. TR o8t HESL A9 2HE71™
FEmEMED] TRILES oS & caspase 99 230l
B718194 1L, olo]l wket PARPS] 2ol 718131 214, caspase 3

o wsle ZAEIRct (Fig. 4). olZ1gt datas= TRIMIEC]
caspase 9 AEZE BT HIBERAE REditie A guidich

p277t p21 SRR WE 2EXMolA] p2lojilE F2o] BRIFA

0Iorom, p272 300ug/meolA] ZAaBIct (Fig. 5). © Bdl-2,
cIAP1, cIAP2S RIS} pS3SAAL Wl sl QlojAlE clAPL

oAl THRIE Fol 29 walo] Z4askiirt (Fig. 6).
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Fig. 4. Effect of Haeohyul-tang on caspase-3, caspase-9 and
PARP protein in uterine leiomyoma cells. Uterne leiomyoma cells were

treated with indicated concentrations of Hasobyulang (HT). Beta tubulin was used as
Internal control.
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Fig. 5. Effect of Haeohyul-tang on p27 and p21 protein in uterine
leiomyoma cells. Utenne lelomyoma cells were treated with indicated
concentrations of Haeohyultang (HT). Beta tubulin was used as internal control.
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Fig. 6. Effect of Haeohyul-tang on Bcl-2, clAP1, clAP2 and p53
protein in uterine leiomyoma cells. Uterine leiomyoma cells were treated with
Indicated concentrations of Haeoryul-tang (HT). Beta tubulin was used as internal control.
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