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Effect of Lycopus lucidus Trucz on Cell Growth of Human
Breast Cancer Cells, MCF-7
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Lycopus lucidus Turcz is well known as traditional Chinese medicine, and it has been shown to exhibit anti-
inflammatory, -allergic and -oxidative effect. However, its anti-cancer properties have not been examined yet. In this
study, we investigated the effect of the methanol extract of Lycopus lucidus Turcz on anti-cancer effect in MCF-7
human breast cancer cells. Treatment of Lycopus lucidus Turcz extract induced apoptosis and inhibition of cell
proliferation in dose- and time-dependent manner. Apoptosis in the MCF-7 cells was characterized with the changes in
nuclear morphology; decrease of Bcl-2 and caspase-7 expression; and increase of cleaved poly ADP-ribose polymerase
(PARP). Furthermore, treatment of Lycopus hicidus Turcz extract caused the down-regulation of cell cycle-related
protein including, cdk4, cyclin D1 and E2F-1. These results suggest that Lycopus lucidus Turcz might have the therapeutic

value against human breast cancer cells.
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AsFATE Eeh 5 g5 99.8% HIEFHE 50 mlo] ©7] conical
q

tubeoll WL 72417F FA AZTE E 2EY 10 m&
AFIATE7 |2 FEA 3 F2 FEES Dimethyl-
sulfoxide (DMSO, Sigma, St. Louis, MO)l| =] A}-8-3}
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2. ME H{QF

A A AIESQ MCF-7 Al¥EE 10% (viv) fetal
bovine serum (Hyclone, South Logan, UT), 100 units/ml
penicillin® 100 pg/ml streptomycin (Hyclone)o] F3+g
Dulbecco's modified Eagle's medium (DMEM, Hyclone)2] 4]
Al A 37T, 5% CO, ZAOZ HjU3IiTh

17k et AlE MCF-7 A& 96-well HoFH Al
3.0X10° cellywell2 B33l 24X 7F FoF vjgst &
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AR s AEe) B R A oiRE £
&l A3 MTT working 84 [3-(4,5-dimethylthiazol-z-
yl)-2,5-diphenyl tetrazolium bromide (MTT) (Sigma)] 10 ul/
well H7F3ted, 4417k Bt HeAZTE WS T, Stop &
o [Isopropyl alcohol®} 1 N HCIS 22} 19:158 £33t &

H] 100 wiwell s 7181 formazang 2+ 359 microplate

reader [SpectraMax Plus® (Molecular Devices, Sunnyvale,
CA)E ©]&5to] 570nm Sl STt ofw, 7}
welld 3% DMSO EE 05%0]21on, & S5 %
7 4he) well& AHESte] Batake TR
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MCF-7 A|Z & collagen?} poly-D-Lycine (PDL)Z ¥
9 coverslip ol 5.0<10° cells/coverslip® 131, 244
ot wlFEtdTh Al sl Bk mge FE
50 pg/mlS A3}l 24A17F Ft F7} vigstaltt. 4%
Paraformaldehyde 2 H|ZE 1A A|7|31, PBSE FHS &,
10 pg/mi®] Hoechst 332582 20423t WHEA1A B3]
(BX-50, Olympus, Tokyo, Japan)2 AF&-5lo] AlZe] 3}
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5. Western blot &4

MCF-7 A ZZ 100 mm W% Aol 5.0x10° cells/dish
7} HEE B, 24401 S w etk Al ajek
Aol 50 ug/mle] B FEE At 0~72A13F U
Z7} wjoFst & wjFNS AASIL 500 ple) lysis buffer
[Aprotinin 1 pg/ml, PMSF 50 pg/ml, Leupeptin 1 pg/ml,
Pepstatin A 1 pug/ml©] 7} 0.1% PBTx (0.1% Tryton
X-100, 1 mM EDTA, 5 mM MgCL7} 37} PBS)|E Yo
AEZE 733 4THA 147 5 A2E &3
o} gfE AEe FEd8 stEsEy] {8 4T, 12,000
pmo 2 YA Fste] AEde Bt 50 pgol
ZZ AL o] 83l 10% SDS-PAGEE 5-3}il PVDF
membrane (Westran S, Watman, Florham Park, NIyl Semi-dry
Electroblotting Units (Bio-rad, Hercules, CA)Z 12 V 758 &
o2 transfershArh. T30l $7%) membraneS 5%
non-fat milk® 1417 &5<F blocking 3+ -, UA[3HA| [ps53
(Santa Cruz Biotechnology, Santa Cruz, CA) 1:500; Bax (Santa
Cruz biotechnology) 1:500; Cdk4 (Santa Cruz Biotechnology)
1:500; Cyclin D1 (Santa Cruz Biotechnology) 1:500; E2F-1
(Santa Cruz Biotechnology) 1:500; PARP-1/2 (Santa Cruz
Biotechnology) 1:500; Bel-2 (Santa Cruz Biotechnology) 1:500;
Caspase-7 (Santa Cruz Biotechnology) 1:500; B-actin (Sigma)
1:5,000] 2 ©]Z-8HA] (Goat anti-Mouse IgG HRP conjugate
(ZYMED, Carlsbad, CA) 1:5,0009} Goat anti-Rabbit IgG HRP
conjugate (ZYMED) 1:25,000)2 ¥H$-A171 ¥ West-Zol®
(Intron Biotechonolgy, Sungnam, Korea)2 A}-8-81¢] X-ray
film (Agfa, Mortsel, Belgium)ell 7334171 & #4315 oL
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Fig. 1. Effect of Lycopus lucidus Turcz extract on proliferation
of MCF-7 cells. Cells were treated with methanol extract of
Lycopus lucidus Turcz in various time and concentration. Cell
proliferation was determined by MTT assay. Each point represents
the mean of the data from three independent experiments.
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Fig. 2. Effect of Lycopus lucidus Turcz extract on nuclear
morphology in MCF-7 cells. MCF-7 cells were incubated with
either growth media or with growth media containing 50 pg/ml of
Lycopus lucidus Turcz methanol extract for 24 h. Arrows indicate
cell shrinkage, chromatin condensation and nuclear fragmentation.
All pictures are typical of three independent experiments each
performed under identical conditions. Scale bar = 50 pm
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Fig, 3. Effects of the Lycopus lucidus Turcz extract on the
apoptosis-related protein expression. (A) Cells were treated with
50 pg/ml of Lycopus lucidus Turcz extract for indicated times.
The cell extracts were subjected into Western blot analysis using
antibodies against Bax, Bcl-2, caspase-7, and PARP. B-actin was
used as an internal control. (B) The Bax/Bcl-2 ratio was repre-
sented. Data are presented as means and S.E. of at least three
independent experiments. *P<0.01 compared to control.
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Fig. 4. Effects of the Lycopus hucidus Turcz extract on the
cell-cycle-related protein expression. Cells were treated with 50
pg/mi of Lycopus lucidus Turcz extract for indicated times. The
cell extracts were subjected into Western blot analysis using anti-
bodies against p53, cyclin D1, cdk4, and E2F-1. (-actin was used
as an internal control.
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