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Abstract — Butein is a one of polyphenolic compound widely available in numerous plants. It has broad biological activities
including antioxidant and anti-inflammatory activities, which contributed to its protective effects against cancer. Evidences that
butein influence proliferation of tumor cells make it important to determine how butein affects cell death of various cancers.
In this study, we show that butein, a phenolic compound, induces apoptosis in human T lymphoma jurkat cells. We found that
treatment of cells with butein increased apoptosis in a dose- and time- dependent manner as determined by staining cells with
Annexin V and 7AAD. There was no significant apoptotic cell death when normal lymphocytes and monocytes from healthy
donor were treated with butein. We also found caspase-3 activity was increased during butein-induced apoptosis. The butein-
induced apoptotic cell death was blocked by the treatment of cells with caspase-3 inhibitor. These results indicate that butein
has the potential to provide an effective strategy against cancer with the advantage of being widely avalible.

Key words — Butein, Apoptosis, Anti-oxidant, Polyphenol

A2 Y e =4S AE
9ot HHow et HaAe] T HES
Tz EuEA A AsEE-S w3 e] wE
o AW X 5Y ok 280 HAO R o83l = B
& A7} o]Folx] itt. dAE EAlste EelsE A4
TE 60%7} FetE ol = AlGolaL oF 30%7t =
Bs EAEIE Y o5 sgtEe 53 Faslatg
S AR TS B9 HeHHoz o QYA e
JZHo1A ATk A AT Be $ AREES ©f

gl EA ARELS AEZ2 S AAs T AEZA
(apoptosis) 2-8-& =g Tt F72] YHZE
AP 2 ek AE 15k e
A|ZZZ) A} (apoptosis) 2H-8-2 AETro| A Al27F A4S

A AN

H]—o].&]—r;].

iy
0{

%

Y

B

o

7

v

Mo O N > Heor
EOF

ﬂlhﬁl
i
lN
1>
o &n

Off

F

AT AFE WS W A2 E A s 14%2 Eila=g
o= AN 2 NE/ H I8 PAY, 2 M X EA7t
F71A AA Q] AL sk 5 o] A ALl Al

A A AH(E-mail) | nayoung.kim@childrens.harvard.edu
(FAX):+1-617-730-0255

150

) Wa s AL} Aol oAE A9 o 5 olef 2
Wol WA 5 9tk OFLEALE Ao ATEE
Moz AT/} FaeiSe] thE AZ2RE WolAupsiu,
AE o) 7% 2 Felrk Ve, g g Gat
(@414 DNAS} SJehaldy} S5ae So) WalE ek
o ol@A ¥ AEE the AE] o8] BalEAY, e

Zzto g BAA o FAMEAA I

2 A7 FejHEA ARl £k buteing ©]8-3
AdA o] 3}gEo] HL-60 MZZoA] apoptosisE HU2A
g gass BT £ Ae YA Butein
(3,4,2' 4'tetrahydroxychalcone)y2 E2|#| &4 slgt=0l &3}
™ == stem-bark of cashews (Semecarpus anacardium),
the heartwood of Dalbergia odorifera, 12]3. 540 &
=3 Eule] %
Stokesel] A3t} o]
B}aksl Rk e 3 gl =

A= Caragana jubata, Rhus verniciflua

AAEZHE EgE ARLS F=2
A=) .:.“5:_“/}'%‘ ]??1.—'46]— T O]E]’.L B 5101
Prh P olg HuES HEH FHE WO buteino]
A ZAARE st 2 et Sl dAES, e =

o] breast carcinoma, colon carcinoma, osteosarcoma,

=79



Vol. 39, No. 2, 2008

lymphoma, melanoma, 12| 3. hepatic stellate cells®l T} 3F
RIS YT Ak

B ATae 494 ARE vEow ZeldEAd 4
o gersiel BUH 487102 TALOE FYFow
W AR PR opEe] e AEsti k. B =%
M= ol#F A+ F buteinol] 23 FrE¥l= Jurkat T #
zol AT AEIAL EHE JERAE 7192 A7 8
glom AHAl] HAH ThIe v, BT S
Aslsivt.

ME % we

X 2 — Butein = Calbiochem-Novabiochem (La Jolla,
CA, USA)IA F+Y3H2H, 4' 6-diamidino-2-
phenylindole, 3'-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazoliumbromide= Sigma Chemical Co. (St. Louis,
MO, USA) X ++918t315L, CaspACE assay kit <
Promega (Madison, W1, USA) ol %3} % th. RPMI
1640 medium, fetal bovine serum (FBS), penicillin,
streptomycin< Life Technologies Inc. (Grand Island, NY)
A G913} th. Human leukemia HL-60, lymphoma cell
MOLT-4 cellZ} CCRF-CEM MZ+= American Type Culture
Collection (Rockville, Maryland, USA)A 8133t}

M=2| Hf} — HL-60 (myeloblastic), MOLT-4
(lymphoblastic), Jurkat (lymphoblastic)® T cell acute
lymphoblastic leukemia cell line®] CCRF-CEM A X+
10% FBS 2 penicillin (100 pg/ml), streptomycin (100 U/
ml)o] E3HE RPMI 1640 ®jA| A 37°C, 5% CO,
incubatorol| A ¥ F3}A T}, Jurkat A 3ol A|R-8-He] o
3% (10, 20, 40 pg/ml) £= Y tizS A28kl AY
Z7100] wEba] 48A17F E<F FEkiTt.

MZESM AIE - 24 well platel] 1X106cells/welli xﬂz
2 EYsk Hela 4A7HESH wjoka § ofe]

NEglg ¥ 72 throl WA 3450 A7} s
h 24l A MITARKE 92 44 590 e

NS A ASIAL FAJE formazans DMSO 100 pls
J7Fste] olAl71aL 3% & 540 nmelM FBEE SAs)

3’.8, UNl —{o[t .T‘

Apoptosis & — Jurkat A ¥ (1x10°cells/ml)S FL 3}
Al BFE A S v Fe T 1x10° oA 1x10°
cells= 10/5 A& &3} phosphate-buffered saline
(PBS)®l &A1& 3 Annexin V-FITC ¢} 7AAD staining
(BD Biosciences, San Diego, California, USA)E Al-&-3}]
A z3|ALe] A el mEbA] XS AT MEA A=
Annexin V-FITC 9} 7TAADdl| 2 Uepll= Ao %=
S48t

151

Caspase-3 &M &8 — Caspase-3 24 TllE 50 ug
7} 50 mM fluorescent substrate Ac-DEVD-AMC% AHE-3F
o] Z43le] WEE AMC %2 spectrofluorometers: ©]-&
3ted 360 nm £} 460 nm ol A SIS
SAEN M - A3 #2 meantS.D.E UERH S

o3-S YeERITE

) F298 Student’s r-test® L f-

Ao o @

—_—

Butein®| MZZSM0| gt S — Butein®] thF3h £k
AxzEed et Alz5de S48 98] MTT assay=s <
P3IAT} (Fig. 1a). ©|& MEE 5, jurkat A3zl e &
QApgo] 714 ok ARLS ER18IGITE Butein® HEO
EZ o= jurkat M E °l AE 592 72170 Butein®]
ICspi= 182 ng/mlZ BRI 0 m 20 22|35 40 ug/ml &

(@) 490

@ butein 10 pg/ml
@ butein 20 pg/ml
80 O butein 40 pg/ml

60

40

Cell viability (%)

20

MOLT-4 CCRF-CEM Jurkat

100

80

60

Cell viability (%)

40

—ae— untreated
20 | _gputein 20 pg/ml
—ik— butein 40 pg/mi

0 8 16 24 48 (h)

Fig. 1. Effects of butein treatment on the cell viability in
various cancer cells. (a) Each type of cancer cells or (b) jurkat
cells (1x10°cells/ml) were treated with butein at indicated
concentration for 24 h. Cell viability was determined by using
3'-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl  tetrazoliumbromide.
Data are represented as meanstS.E. of three independent
experiments.
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Fig. 2. Levels of apoptosis in butein-treated jurkat cells and
human PBMC. (a) Jurkat cells or (b) human PBMC from
healthy donor were treated with butein. Human PBMC were
stimulated with or without phytohemagglutinin (PHA) for 48 h
and then incubated butein for 24h. 1 mM of staurosporin
(STS) was used as a positive control. The percentage of
Annexin V+and 7AAD- is reported as level of apoptosis. The
results are represented as meantS.E of three independent
experiments.
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Fig. 3. Activation of caspase-3 in the butein-induced apoptosis.
(a) Caspase-3 activity in the butein-treated jurkat cells. Cells
were treated with butein (20 and 40 pg/ml) at indicated time
periods, and then caspase-3 activity was measured as described
in Materials and Methods. Results are means+S.E. of three
independent experiments. (b) Inhibition of butein-induced
apoptosis by caspase-3 inhibitor. Cells were pretreated with
caspase-3 inhibitor, Ac-DEVD-CHO (50 uM) for 1 h and
further incubated with 40 mg/ml of butein for 16 h. Apoptosis
was measured using flow cytometry by staining the cells with
Annexin V-FITC and 7AAD. The results are represented as
mean£S.E of three independent experiments.
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