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Inhibition of Cell Proliferation and Induction of Apoptosis by Ethanolic Extract
of Lespedeza cuneata (G. Don in Human Colorectal Cancer HT-29 cells

Qian Zhao', Yeah-Un Kim? In-Hwa Han', and Jung-Mi Yun®

!Department of Food and Nutrition, Kwangju Women’s University
“Division of Food and Nutrition, Chonnam National University

ABSTRACT Lespedeza cuneata G. Don is an edible perennial herb used in traditional Korean medicine. We inves-
tigated the anti-proliferative properties and mechanism of L. cuneata extract. The ethanolic extract of L. cuneata dose-
and time-dependently inhibited human colorectal cancer cell proliferation. A 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide (MTT) assay was used to test the effect of the extract on proliferation of HT-29 colorectal cancer
cells. The extract inhibited HT-29 cell proliferation with an ICsy value of 554.264+8.81 pg/mL. L. cuneata extract
suppressed production of pro-inflammatory cytokines interleukin-6 and tumor necrosis factor-o. Apoptosis was evaluated
by analysis of DNA fragmentation, poly(ADP-ribose) polymerase cleavage, caspase-3 activity, and protein expression
of pro-apoptotic (Bax) and anti-apoptotic (Bcl-2). Our results demonstrated that the extract induced DNA fragmentation
and characteristic morphological changes associated with apoptosis in HT-29 colorectal cancer cells. The extract also
time- and dose-dependently up-regulated expression of the Bax and down-regulated expression of the Bcl-2. Further-
more, the extract dose- and time-dependently enhanced caspase-3 activity. Our findings provide evidence that L. cuneata
extract may mediate its anti-proliferative effect via modulation of apoptosis.
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Lespedeza cuneata G. Don(eFa-i-)&
] A ELAE dlo|g o] oA Ag o=
Fx=A 20139 5 FFF A FAH
(Gwangju, Korea) 713} th. HT-29%
o] AEFZ oM T3 (Seoul, Ko-
rea) C 2 HE TS wrolx] ALg-EFlTh. AlEW] el AFE-
H RPMI 1640 vl 2 0.25% trypsin-EDTA, fetal bo-
vine serum(FBS), penicillin<= Gibco(Brooklyn, NY, USA)
ol 435kl 3-(4,5-Dimethylthiazol-2-yl)-2,5-di—-
phenyltetrazolium bromide(MTT)+ Biosesang(Seong-
nam, Korea)ol A +3}3it}t. 12} antibody &
factor—-kappa B(NF-kB), poly(ADP-ribose) polymer—
ase(PARP), caspase-3, Bax, Bcl-2% Cell Signaling
(Danvers, MA, USA)9 A G138kt Interleukin-6(IL-
6), tumor necrosis factor-a(TNF-a), SIRT1, B-actin,
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GAPDH<+ Santa Cruz Biotechnology(Dallas, Texas, USA)
oA FJstsl e, 23 antibody®2 A}&-%¥ anti-mouse
lgG-HRP, anti-goat 1gG-HRP, anti-rabbit lgG-HRP%=
Santa Cruz BiotechnologyollA T3A . tiF-&
chemical Biosesangol A T 3}% o).

CHI Labortechnik AG, Flawil, Switzerland) = 7&?}%‘—%,
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= TE(%)'C [F& 229 FA(g)/ AH A& A 5(g)]
X1000.2 AAbste] 3.56%2] F&& Bt AHE w7t
-20°CollA R3#3s}o] dimethyl sulfoxide(DMSO)el| =
AHE-3L3A T

M| ZEHH 2

2 Aol ARE-EF HT-29 MEuf S 93] AHE-3F RPMI
1640 vl 10% FBSE #7letal mjAES] 2 Yot &
218 JA37] Yl 100 units/mLe] penicilling 37}k
oS 95%9 FE7F FA=HE 37°C, 5% COq incubator
(Thermo Fisher Scientific, Waltham, MA USA)ol| A vl <
St AEZ7F 80% A% dishE 9o 0.25% trypsin-
EDTAE A elato] Av wiefste] ARE-8al passage G4
7} 100] doj7kd #7138kl o

MZAMES &3

ORI oES FEHE 9 HT-29 Al S24194] 285
A7l Y3 MTT assays AAstth HT-29 Al £&
well plated] 1x10° cells/welle] oz &2 0}04 37°C,
5% COz incubatoroll A 24A17F wjFsldth, 1 3 wix] &
AAS g 7t Al 55 RPMI 1640 B2 8]4)ste] vzt
d+= A8 4l PBSE 100 LA #H71eta ohE ZF welld

AR E 100 LA #713k 3 tpA] 37°C, 5% CO- incubator

ol A 24417 weFst & MTT(1 mg/mL) €48 Z+z} 200
uL® A7kske] 4x)2F Fet 37°C, 5% COs incubatorol A
vjFatel MTT7F S =5 si3ieh. wi ¢ 5 formazan &
AL dAn o r f=sta vido] A Y formazan 2 A o)
SEYAA FrF FoatiA BE welld] viAE A7 st
3L Z+ wellell DMSO 200 uL® 3 7}3F 3 ELISA readerZ
ol-g3te] FHE 570 nmellA FA3UTt o] FHEE
MTT7} Alazel o3 e g vehdiy, webA o] 42
Zt wellell 4okl e A9} vlgsit. 558 A gskA
R AXLE YT OE 0% 3RS wlo] FHQl AlEAL
Hs o w2 Yehlnh

% Jm'



SFRE ol EE

Immunoblot assay

HT-29 AIXE 1x10° cells/dish® WEE 100 mm
disholl #F3te] 24417 b 8l= =% w)<galalth. FBS
free media® WA ST F I =9 ofE dEHE F=
S A2lsle] 48417 vl e B2 cell pelletS WHEJ
Total cell lysateE TE7] 93] AlEZE ice-cold PBSZ
& 5ta31, RIPA buffer[150 mM NaCl, 1% Triton X-100,
1% sodium deoxycholate, 0.1% SDS, 50 mM Tris—HCI
(pH 7.5), 2 mM EDTA(pH 8.0)]¢} protease & phospha-
tase inhibitor cocktail, EDTA-free(Biosesang)& A 7}3s}
o] ankalgith A A E-S 10,000 rpm, 4°C, 1083F A&
g] sl AAT & A5 AS FHd whole cell lysateZ A&
3}t Nuclear lysate= NE-PER nuclear and cyto-
plasmic extraction reagent(Thermo Fisher Scientific)&
o] &3] FE3IST

Lysate?] ©@93d &%= BCA protein assay kit(Pierce,
Rockford, IL, USA)& AH8-3to] d&Fatsitt. Cell lysate s
10% sodium dodecyl sulfate polyacrylamide gel electro-
phoresis(SDS-PAGE)® #2]3F ¥ nitrocellulose mem-—
brane(Invitrogen, CA, USA)°l ©¢]sA]#t}l. Membrane
2 5% skim milk blocking buffer(20 mM Tris-Cl, pH 7.5,
150 mM NaCl, 0.1% Tween)ol| A 243t &<t blocking
3}al 12} antibody(1:1, OOO~5 000 A& A2l A 24
7F EoF Wkl tl, 1 & 23} antibody 1gG-HRPZ A7}
sl 2413 &¢F akek Y5 ChemiDoc(BIO-RAD Lab-
oratories, CA, USA)S o|&3to] 7 iAo & g3}
At @A 59 band 4%+ ECL solution(Biosesang)
< AESte] FAsklth #4122 Broad-range pre-
stained protein Marker(Elpisbio, Daejeon, Korea)<} H]
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ol A 16%7F AAle etttk A Avks Fs) 2% 1.5
mL tubeZ %7 Y2 1.5 uL¢] RNaseE ¥ 23 &
37°Coll Al 45% &<t Wk-3-A1Z]1 th& phenol : chloroform=
1:18 400 plLA A7Fskar 14,000 rpmol A 1087 AA 2
g 3F3ith 80 uLe] AE s FE31 oFF A7k 1 mLe
100% o gk23} 100 plel 10 M ammonium acetate® ¥

—80°C°ﬂ/\1 30+ o] AT 1 F 4°C, 14,000
rpmel| A 1587 Qe ¢ & d59ls Wil 500 ple]
70% o &F2S @o] thA] 4°C, 14,000 rpmell A 10E3F ¥
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Fig. 1. Effect of Lespedeza cuneata extract on cell growth and apoptotic mechanism in HT-29 cells. (A) Effect of L. cuneata
extract on the viability of HT-29 colorectal cancer cells. Cells were treated with various concentrations of L. cuneata extract for
48 h. Cells viability was measured by MTT assay. Mean+SD of three independent experiments. The significance was determined
by a Student's z-test ( P<0.05). (B) Effect of L. cuneata ethanol extract on DNA fragmentation in HT-29 cells. HT-29 cells were
treated with 0, 200, 400, 600 pg/mL L. cuneata ethanol extract for 48 h. DNA was extracted and analyzed by 2% agarose gel
electrophoresis as described in Materials and Methods. (C) Effect of L. cuneata ethanol extract on PARP cleavage and caspase-3
activation in HT-29 cells. HT-29 cells were treated with 0, 200, 400, 600 pg/mL L. cuneata ethanol extract for 48 h, collected
and then lysed. Lysates from the cells were subjected to immunoblot assay for pro-caspase 3, PARP and B-actin as estimated by
immunoblot assay. (D) Effect of L. cuneata ethanol extract treatment to HT-29 cells on the expression of Bcl-2 family proteins
and Bax/Bcl-2 ratio. Lysates from the cells were subjected to immunoblot assay for Bax, Bcl-2, and B-actin. Mean£SD of three
independent experiments. The significance was determined by a Student's #-test (*P<0.05).
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way®E U= 9 d+=d) extrinsic pathway 7 $-+ initiator
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pase-8°] effector caspase-3< 27 &4 3}3l| apoptosis
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AF =% (reactive oxygen species, ROS) 53} 28 of g 7}
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Fig. 2. Effect of L. cuneata ethanol extraction the expression anti-tumor-related proteins HT-29 cells. (A) Effect of L. cuneata ethanol
extract on inflammatory related genes TNF-a and IL-6 in HT-29 cells. HT-29 cells were treated with 0, 200, 400, 600 pg/mL L.
cuneata ethanol extract for 48 h, collected and then lysed. Lysates from the cells were subjected to immunoblot assay for TNF-a,
IL-6, and B-actin as estimated by immunoblot assay. (B) Effect of L. cumeata ethanol extract of activation of NF-«xB in HT-29
cells. HT-29 cells were treated with 0, 200, 400, 600 pg/mL L. cuneata ethanol extract for 48 h, collected and then lysed. Lysates
from the cells were subjected to immunoblot assay for NF-kB and Histone 3.
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Fig. 3. Effect of L. cuneata ethanol extract on SIRT1 activation
in HT-29 cells. HT-29 cells were treated with 0, 200, 400, 600
pg/mL L. cuneata ethanol extract for 48 h, collected and then
lysed. Lysates from the cells were subjected to immunoblot assay
for SIRT1 and B-actin. Specific band intensities were measured
using a densitometer and SIRT1 induction was calculated as
SIRT1/B-actin ratio. Mean+SD of three independent experiments.
The significance was determined by a Student's #-test (P<0 05).
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