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—Abstract—

Background : Gleditsin is a herb medicine from extracted by Gleditschia spina. In oder to
investigate anticancer effects of gleditsin in human various breast cancer cells, we tested
with gleditsin on cytotoxicity of materials, observed to cell survival and cell cycle
progression, and analyzed in starvation condition.

Materials and Methods : The cytoxicity and cell cycle progression were analyzed in human
breast cells, MCF-10A and human breast cancer cell lines, MDA-MB-231, MDA-MB-361,
and MDA-MB-435. IC50s of breast cancer cell lines were measured by MTT assay. The cell
cycle were showed by flow cytometric analysis in cells treated with gleditsin. We analyzed
DNA content of sub-Go/Gl phase, it was detected apoptosis.

Results : Cell survivals were decreased in a dose-dependent manner by the treatment of cells
with gleditsin. IC50s were 4.11-fold higher in MDA-MB-435, 2.53-fold higher in MDA-
MB-231, and 2.55-fold higher in MDA-MB-361 than in normal breast cells. Flow cytometric
analysis showed that sub-GO/GI1 fractions in cancer cells treated with gleditsin were higher
than that normal cells, suggesting that increases in cytotoxicity of cancer cells by gleditsin
were resulted from apoptosis. Cell cycle progression was also changed by the treatment of
gleditsin. The treatments of gleditsin resulted in a decrease in G1 phase and an increase

in G2/M phase in normal breast cells as well as cancer cell lines. Apoptotic cell death was
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synergistically increased by cell starvation and gleditsin treatments in cancer cells. MDA-

MB-435 cells were more sensitive to apoptotic cell death by gleditsin than other cells.

Conclusion : An anti—tumor effect of gleditsin was selectively higher in hman breast cancer

cells than in normal human breast cells, and was mediated by apoptotic cell death.
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Ad A EAIE MCF-10A9F 8% Al
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MB-435% ATCCAF (USA)ZHE T3t
Fetal calf serum (FCS)& HycloneAH Australia),
penicillin/streptomycin, RPMI 1640 Hj9FoH-&-
Life Technologiesrt (USA)ZHEH TU3Ho
AHE-SFAT.
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Table 1. Fifty percent survival values (ICs) of
human breast cancer cell lines by
Gledistin treatment

Human Breast Survival Values Sensitivity

Cell Lines ICs (mg/ml) fold

Normal cell

MCF-10A 0288 !
Carcinoma cell

MDA 231 0.114 253

MDA 361 0.113 2.55

MDA 435 0.070 411
MTT assay
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Fig. 1. Comparisons of apoptotic contents by cell cycle analysis in human breast MCF-10A and breast
cancer MDA231 and MDA361 cells. The celld were treated with 0.1 mg/ml of Glediitsin for 72

hour and harvested. Not was not treated with Glediitsin. Apoptotic peaks were expressed M2 in
above figures.

GleditsinOfl 2[8t AM|z2F7]| B3} A& sk BEAIEL] MCF-10A9]
YA LS tigh gleditsind] &k A2 75 gleditsing A2sHA] k= W= G717}
A7) Aste] FAEREAE o] 739%, G2+M717F 257%14) HIske] 0.1 mg/ml

slo] AEF7E BASIAY AES serum- 9 gleditsing X 2]8F3E W= Glo] 50.2%,
free WA OZ 4BAIZF HIFSlAL, serum¥  G2+MZI7}F 476% =2 G1719] A} G2+M719
gleditsing 72A13F &<t A & FAE B SV BT FEHEES A9, MDA-
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Fig. 2. Comparisons of cell cycle analysis in human breast MCF-10A and breast cancer MDAZ31,
MDA361 and MDA435 cells. The cells were treated gleditsin for 72 hour and harvested. NT
was not treated gleditsin. The concentration of gleditisin were different, MCF10A, 0.1 mg/ml,
DDA231 and 361, 0.02 mg/ml and MDA435, 0.01 mg/ml.

MB-231% gleditsing 28314 &9kS vl GI Itk MDA-MB-361S gleditsing  #]2]3}4]
717 847%, G2+M7] 115%RaL, gleditsing &2 FollM G717} 80.7%, G2+M7] 189%%
Ag)aqs W G717} 665%, G2+M7] 305% AL, gleditsing A2&9S W G177} 69.6%,
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Table 2. Time dependent effect of cell cycle progression in human breast cancer MDA435. The cells were
treated with 0.01 mg/ml of gleditsin and harvested at indicated time. NT was not treated

gleditsin
Not Treatment Gleditsin Treatment
Time (Hour) 48 72 96 48 72 9%
G1 phase DNA(%) 585 69.2 74.4 549 58.8 614
S phase DNA(%) 159 12.7 3.3 211 186 154
G2/M phase DNA(%) 26.0 185 17.0 24.6 231 23.8

G2+tM7] 283%20.2 F AE7} B3 G
o] ZHAael G2rM719] S7HeHe #EE

MDA-MB-4352] 7 gleditsing *2]38}4]
e TolM G177} 585%, G2+M7] 41.9%
93, 0.1 mg/ml gleditsing *23tAS o
G1717} 54.0%, G2+M7] 455%% 2=t
(Fig. 2).
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Fig. 3. Time dependent effect of cell cycle progression
in human breast cancer MDA435. The cells
were treated with 0.0l mg/ml of gleditsin
and harvested at indicated time. NT was
not treated gleditsin.
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H3E B,

Gleditsin® 001 mg/ml *23l¥S o Gl
717F 48, 72, 96417t 2+t 36, 105, 13.0%=
ZAasten (Fig. 3A), S+G2/M719] DNAE
38, 105, 134%=2 353ttt (Fig. 3B, Table
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Fig. 4. Synergistic apoptotic effect of gleditsin and
starvation in human breast cancer MDAZ231,
MDA361 and MDA435. The cells were
pretreated with starvation for 48hour and
treated with 0.1 mg/ml of gleditsin, and
harvested at 96 hour. Control was not
treated any other starvation and gleditsin.
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MB-2313+ MDA-MB-361 A3l 4] starvation
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