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The Anticancer Effect of Extracts from Vitex rotundifolia
on Human Colon Carcinoma Cell Lines
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This study was performed to investigate the cytotoxic activity from Vitex rotundifolia. V. rotundifolia
was extracted with methanol, ethanol, and acetone, and then the cytotoxic effect of these extracts
was measured by the MTT reduction assay and morphological assay on the HT-29 human colon
carcinoma cells. Among the three extracts, the acetone extract showed the highest cytotoxic activity
on the HT-29 cells in a dose-dependent manner with an ICs, value of 10 pg/m/. The acetone extract
was further fractionated sequentially with n-hexane, diethyl ether, ethyl acetate, and water layer
according to the degree of polarity. The n-hexane layer among the fractioned layers showed inhib-
itory activity on the growth of HT-29 cells. In addition, n-hexane layer also showed the cytotoxic
activity against SW620 human colon carcinoma cells. These result indicated that extracts of ¥
rotundifolia may contain bioactive materials and could be potential candidates as chemotherapeutic

agents against human colon carcinoma cells.
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A 248, YA TS, WhIuagy ALg Sol
Lol A, A PRl wae JeeyEae) o
T obs ZRAQ WA BT,

wep] 2 Al Ao =Y Feh
B4S B AT 2H0E WIAE )83
M FEES AT Azisie} AESYS SFony Wy
A7k e R B WSl s,

R

1% 2 ARAS. 45 8T 994 2006 2
g kb Rt =Y Algiel F2 - 23 3le] A

“"é"ﬂ ARESIATE. TSt AT wikS flell Eag RPMI1640
medium, fetal bovine serum(FBS) % penicillin-streptomycin
52 Gibco-BRL(Grand Island NY, USA)IA 489, &
Alze] Ay g3E Adsh] 9% Ake® MTT(3-[4,5-
dimethylthiazol-2-y1]-2,5-diphenyl tetrazolium bromide)= Sigma
Chemical Co.(St Louis, MO, USA)ZHE FY&qoH,
LDH(Lactate dehydrogenase) release assay kitv= Wako Pure
Chemical Industries, Ltd.(Osaka, Japan)ZF-E] 43ttt 2
9]¢ oﬂ—?"ﬂ ARGE o] 7EA] &l 9 AJoRE R AF o
&el THE AREsiiTh

F2E 2 BIE AR ©3AF 10g°] methanol, ethanol,
acetone SIE 22t 100 m 71ske] A2olA 3Y B FA]
NA F= 3 F, oJ33A](5C. 110 mm, Advantec, Tokyo Roshi
Kaisha, Ltd., Tokyo, Japan)& JZ}sI3t}. o3td FEode
3175571 (EYELA N-1000, Tokyo Rikakikai Co., Tokyo,
Japanyg ©l-§-at] 40°Cellx] St FES] 7F 80 FE=S
A} Acetone FE=OMA v DA EE=S 2] flst
of gle) F4L Qs eAoR SuREe A =,
n-hexane?} & 7> HIEE % FE3519 p-hexaneT S
g ]'A}\—L- FAd3 WHOZ diethyl ether, ethyl acetate
water 50 % F2slo] dojxl Ztzke] g IS et
SAIA HQ%" At} 7t FEE 9 HEEL SmgmiE
DMSO (dimethyl sulfoxide)ol] =] ZHFst =2 345195,
1% DMSO7} 5= a3tk

PAE Wi, AL MESHE AP Sl BHAE
T3 (KCLB, Seou)oZH-E 17+ oidet o] AMEF HT-
299} SW6202 Edtol 2 Aol ARS8t Al ge 9
3l RPMI1640 medium®] 10% fetal bovine serum(FBS) %
100 unit/m/2] penicillin, 100 pg/m/9] streptomycing 713}
AR, 95%9] SE7F SAEE 37°C, 5% CO, incubator
(MOC-18AIC, SANYO, Osaka, Japan)°l|lx] vs}Act.

A2 FesHy wist A A 7 G FEEC o
g HT29 AlEF¢] gejshaQl Wsks dEshr] 218 6 well
plateol] 2 x10° cells/well= ZmI’yq A7Vste 2417 FQF wlF
kAL, 50 ugmle] FET FEES 2447F A &, phase-
contrast microscope(Nikon, Japan)E ©|-8&3te] WH3slel HT-29
AEFe] gejety 548 ZFsiint

MTT 45 53 AX AL 33, A #5252 3 &

Hm

OH M

Y59 MEEHS =93] Y181 MTT reduction assays 4
A& AEFE 1x10° cellym/Z D53 96 well plateo]
ZEzE 100 uiy A71ske] 24x)7F E9F 37°C, 5% CO, incubator
oA i ¥, 7+ 8w FEE 9 £8ES 27 10, 25,
50 pg/mie] =R Axste] oF Aol AMEsiict. 24A17F
Fok ksl & 7F wellel PBS €580) =<l MTT(5 mg/m/)
SN 10w Hrbste] oAl 1A 7 St wiE AT
Formazan @< ERIgH &, wixE ¢Hd3] A|AS L, well BF
Sol FAF formazan® 0)7] $la] 100 u] DMSOE 7t
St &, ELISA reader (Model 680, BioRad, USA)E ©|-8-3}]
540 nmellX FBEE SAsk WA FEES AelsH %
AR iR AES 100%E 35S we] AFTAL Al
AR JAEE JeERiSITh

LDH &30 o3 AEEA IR gzl 23] F2E<] A
F¥EAS =A5] 95k HOE LDH release assays A3}
Atk SW620 AIEFE 1x10° cellsym/Z D5 5, 100 ¥
96-well platecl] #5311 CO, incubatorollA] 24417+ F<F vl
3k H, 10, 25, 50 pg/m/e] FE2 AZ3 vl B3 FE2E
S Al MBSt thA] 244]7F FF wjekek &, ui ey
S A ZL 96-well plated] 50 u/ E5313L, 9] HHO Follo]l LDH

J

reagents 50 p# FH7ste] Adolx HXAZ 2087 vk
Skt o 'ETO] QPELE]W stop solution?] 1N HCla 100 W
2 A7lsle] w Tx]/\] 7l ¥, ELISA readerS ©]&-3}o]

540 nmellA] S8 EE 5793t Ao A|lx2e] LDH 5%
<= S8l wis Al 46& %, 0.5% Triton X-1008-4-S 50 u/
A7keted 102 5% shakingtlA AlEHE AEY v, 22
WO Z LDH reagent 50 w/s 7ksle] wks A ]1, Hkg-o]
b Wk A AS ¥e F, 540nmelr] FRES S
T}, LDHe]| EHUP A= o] Mg wjFela} Aolle Al
o4 frele F LDHe| tigh midlesRe f{2]€ LDHE
#HOoF Atste] FAg] tixel vladk g JEriIT
Hoechst 33342 staining. 6-well plate®] 2 x 10° cells/well=
24A7F ERL wiekete] v} 7F i FEE 50 pg/ml F
2 g3 %, PBS Qﬂ%""ﬁi 23] A& 3} 10% formaline:
Aelete] 4x7 e F Al PBSE Al 3laL Hoechst
33342(Sigma, MO, USA)i 302 Eob JAlEth 9 &
PBSE AlHsla & dn)d sfollx] 4000 = A2siict.
SAAE. ZE 82| A2 SPSS-PC+ 54 packageS A
23k sk 7+ =) wel WESY P+ EEd
ZHSDYS ol 2t FE&0] Ax=A s vlash] f&
one-way HAHEA (ANOVA)YS- Aldd3lo] Fgke- -81aL Scheffe’s
tests o838t thxwrat 7+ 77 freA xolE AFSIT
EAA fede 5% ol Hrrekin

an A 0F

DZA 28 X B AA &3t et e Al
EFQ HT2990 thdt 9z} FE2859] AEsy I Axe
tea gk 7 gepE gkl 222810, 25, 50 pg/mi)
T2 HT29 Al¥Fol] A28kl MTT reduction assay W<
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Fig. 1. Cytotoxic effect of extracts from Vitex rotundifolia on HT-
29 human colon carcinoma cells. The cells were treated with various
concentrations (10, 25, 50 pg/m/) of each extracts of V. rotundifolia (A:
methanol extract, B: ethanol extract, C: acetone extract). After MTT
assay, the MTT reduction rate (means + S.D. of triplicate determination)
were calculated by setting each of control survivals in the absence of
V. rotundifolia extracts. ***significant vs. control untreated cells
(p<0.001).
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277%% F43] FAo] Frteke ZE B F Sk 2
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Fig. 2. Analysis of morphological change and apoptotic body of ¥
rotundifolia extracts on HT-29 cells. (A) Cells were exposed to V.
rotundifolia extracts (50 pg/m/) for 24h (a: control, b: methanol
extract, ¢: ethanol extract, d: acetone extract). Photographs were taken
with a phase-contrast microscope at 100x magnification. (B) The cells
were exposed to V. rotundifolia extracts (50 pg/m/) for 24 h. Fixed
cells were stained with Hoechst 33342 (10 uM) and examined by
fluorescence microscope (Magnification x400, a: control, b: methanol
extract, c: ethanol extract, d: acetone extract).
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7 iz BRIE o] 2x18h 8 2kS VR ¥R methanol,
ethanol, acetone FE= 50 pg/m/S 2]k 7399 apoptotic
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Fig. 3. Fractionation procedure of acetone extracts from V. rotundifolia. The extract was fractionated in sequence with n-hexane, diethyl ether,

ethyl acetate, and aqueous layer according to degree of polarity.
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Fig. 4. Cytotoxic effect of the each fraction of acetone extracts
from V. rotundifolia on HT-29 cells. A: n-hexane layer, B: diethyl
ether layer, C: ethyl acetate layer, D: water layer. After MTT assay, the
MTT reduction rate (means+ S.D. of triplicate determination) were
calculated by setting each of control survivals in the absence of
extracts. ***significant vs. control untreated cells (p <0.001).

the 22 ARk YTk
SRR TRE gt AEF) tR AL 52 A
S§'.-T'+ HT-29 A2 tist %2 ME5/3E B2l n-hexane
o] q_e ZEo °1'/\-]]_‘13.°1]/\‘]E o]g]. 71—_9_ 01—/\-]]_»,1_ Hx}o%xﬂ

S YEA aslsh ﬂo}oa HT29 *ﬂi—r% o 9

(S) 7}F

=3

2 Ads —5},‘,\1:]— Fig. 5A%} 7EL°] MTT reductlon assays &
3lo] n-hexane #EES 10, 25, 50 ug/m/ FEZ 23
AxEA 83 A, 50 ugmPlA 7.1%% 43 AlxsA

(A) 120 (B) 120
£ 100 & 100 |
§ 8

S 60 8

? o

S 40 T

g 20 =

o

- 10 25 50 - 10 25 50
Concentration (ug/m/) Concentration (ug/m/)

Fig. 5. Cytotoxic effect of n-hexane fraction on SW620 human
colon carcinoma cells. The cells were treated with various
concentrations (10, 25, 50 pg/m/) of n-hexane fraction (A: MTT
reduction assay, B: LDH release assay). After MTT assay, the MTT
reduction rate (means+S.D. of triplicate determination) were
calculated by setting each of control survivals in the absence of n-
hexane fraction. Data were normalized to the activity of LDH release
from vehicle-treated cells (100%) and expressed as percentage of the
control (obtained separate plating). *: p <0.05; ***: p<0.001.
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