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A8 MTT assay N1INA BLONBFNUNTARDUNTBYTAS

fagwmatia co-culture tAavIN13ld 1INA BUANUTN
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ARLEaALLINNAT 30 m‘w n@mmumiﬂu insert (upper
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mqmmmmwfnmwLﬂa@ummw well (lower chamber)
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A aunaUnTHaeniu KKU-100 Z9WEBINIAN poorly

AEUASUNSIY 15 2550; 22(4)

* Srinagarind Med J 2007; 22(4)

Background: Derris scandens (Leguminosae) is used as
traditional remedies in Thailand for arthritis. Phytochemicals
obtained from the stems are mainly isoflavones such as
genistein and their derivatives. Many anticancer activities
of isoflavone have been reported, including antimigration
effect.

Objectives: To assess antimigration activity of D. scandens
extract on cholangiocarcinoma (CCA) cell lines compared
to other human cancer cell lines and standard antimitotic
drug (e.g., paclitaxel).

Methods: Non-cytotoxic concentrations of D. scandens
ethanol extract, paclitaxel and vehicle were determined
by MTT assay. For antimigration assay, co-cultured
technique using CCA cell lines (KKU-100, KKU-M139 and
KKU-M213), hepatoma cell line (HepG2) and breast
cancer cell line (MCF-7) was employed. The cells (2.5x10*
cells) were pre-treated with non-cytotoxic concentrations
of tested drug or herbal extract for 30 min before adding to
insert (upper chamber), then further incubated for 18 h at
37°C in 5% CO, incubator. Non-migrating cells were
removed using cotton swab, the number of cells migrated
to well (lower chamber) were counted under a microscope
and percent inhibition was calculated.

Results: From MTT assay, in comparison to vehicle
(0.25-1% DMSO), the non-cytotoxic concentrations were
up to 800 ng/ml 0.5% DMSO and 10° M for D. scandens
and paclitaxel, repectively. Antimigration activity of
D. scandens was clearly demonstrated with nearly all of
the human cancer cell lines, except KKU-100 which is
derived from the poorly differentiated adenocarcinoma
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tissue. The migratory inhibition effect of paclitaxel was
observed in all cell lines.

Conclusions: The ethanol extract of D. scandens shows
antimigration in most many cancer cell lines. For CCA cell
lines, the extract showed potent inhibitory effect especially
with squamous cell carcinoma (KKU-M139) and
adenosquamous carcinoma (KKU-M213). Therefore, it is
interesting that the extract may have a potential as
antimetastasis on CCA cells, at least in part, mediated
through antimigration activity.

Key words: Derris scandens, Cholangiocarcinoma,
Antimigration, Cytotoxicity
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1. nIsLAUAIa8Na uu"l,wmavmsmsﬂu 15 nn

¥adifRes (wan) Wuandedidanda saan
Tuszndnumeuiiunan “aIN1IMTALeNAnEnivaINT
(Voucher number SKP A 1410101) 1{1 uu”l,wa‘ﬁ”lﬁmé’wﬁﬁ
W =om mwwmm ALTYUNYH 50-60°C AunIzITaLsia
ummmmmummmm Viumaen :uuiwﬂummﬂm in
ez lufiiu ving dne uu"l,wsmmﬁ reflux1u50%
ethanol tluatszanns 30 w1¥ ummnm’Lf’ﬁmﬂu n7e3
101 "30zanelUTuwesd 400 g, 10 U7 ileueneaNNY
‘il ¥innng fPdn 3 A% g9 il LLz’q’f;ﬁﬂﬂivLuﬂ
LfmLL@@ﬂfaa@@@@ﬂmﬂlmmmuLL@ mmmummﬂ
{A384 rota evaporator qum‘mmmmswmm@@ﬂmmmm
Iyophilizer @ummimmum Fdwiin WAZLIF99 N1
7tln dmuas muwACLN'ammmimmwm DUAZATAE
fng Nravanevuny WlldAnududuiidacnis

2. ﬁnﬂﬁqwgﬁ'ﬂuﬂ'\%‘mgﬂuﬁ (antimigration) U84
\nTadifSassartasnzifaiaing
21 IAFLATININNIAENTe: ITaduzISavialng
N‘L,}H?_T (cholangiocarcinoma cell lines, CCA) 16a7n 3. M9,
UTTAU ATAT ANATTINENBINGY AEUNNEAT AT
UAINENFLURULAL 3 B0 1HwA KKU-100 (poorly-differ-
entiated adenocarcinoma type), KKU-M139 (squamous cell
carcinoma) ke KKU-M213 (adenosquamous carcinoma)
NuasuzSaEuEn 2 #ialFFuANeYLATIZEANN
pthun Rt R TEwA human hepatocellular carcinoma
(HepG2, ATCC HB-8065) AL human breast adenocarcinoma
(MCF-7, ECACC No. 86012803) ﬁ’\ﬂ’]ﬁ‘LWﬂngﬂxﬂLsﬁ@ﬁ CCA
4 HAM’s F12 medium, HepG2 i MEM medium, Lag
MCF-7 11 DMEM medium luansnaiaeaimagas. Sudoe
10-15% fetal bovine serum (FBS), 100 U penicillin, 100 ug
streptomycin LL@:LW’]::L%ENV]I 37°C 11 5% CO2 incubator
2.2 Cytotoxicity test 1A AUANMNITUNFBLTARYDY
\TadiFeadntdE MTT assay™ Sauflunnsnisme aul cell
viability TradAllaAN 11130289 mitochondrial enzyme
ﬁLﬂ?ﬂlﬂu tetrazolium salt (3 —(4 5—dimethyldiazol—2—yl)—2 5 diphenyl
tetrazolium bromide, MTT) “wiana Tl formazan product
‘vm “ v Guidin Faannszaes ey quﬁﬂummwﬁm@
mmqm@m fgﬁwmmmm Ae nzinssTaguzEell 19
ﬂmm”‘wm ﬂﬂmmmmmﬂummwmmw‘lﬂﬂumi
A @uqm antimigration '1/1 37°C 1AM 24 . NAIRN
L‘JJ@EILL media WALNNE L@E\‘Iﬁl@@ﬂ 2 g1l MTT solution
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(10 mg/m) st isadann v ldmad
wanwarazane - Avelumadsae dimethylsulphoxide
(DMSO) mszALIUad formazan product OIS spectro-
photometry ﬁ 540 nm (ELX-800; Bio-Tek Instrument, Inc.)

2.3 Migration assay: AALUAIAINIBLRY Saito LAY
Atuz” ﬁﬁlqma‘wmmm'w“] feid s dendnufiu
(underside) 184 insert UA3 24 well migration chamber
(Transwell® polycarbonate membrane,ypore size 8 um, Corning
Costar, USA) @02l 1 ug fibronectin a3 19 ua 1Hn 250 wl
cell suspension (50,000-100,000 cells/insert) 171' pre-treat fngl

15 finNaznm @u‘lummmmm Wunan 30 i uan

unllaneny well fdusiag 750 w, 10- 15% FBS medium
A s ﬂmiummmmeﬂuLmeiﬂLWW%@mw 37°C lu
5%CO, incubator Wunan 18 1u Wensuivun Hamad
mu@@@ﬂu insert (non-migrating cells) aansaeliiu 4
mw’muumwﬁ@@mﬂ 25% methanol WaSEANA 0.5%
w/v crystal violet m‘mﬁuémqummfﬁ'Lmvﬂﬂ"ﬁ'ﬁ’mm
insert AAEUNABIAANTIAL mmummwfmmmn@w
pre-treat fag 19 nmnun@u‘w pre-treat mmmmuwm
”VliJf]‘Vlﬁ antimitotic (paclitaxel) LL@“’ﬂ@ﬁJﬂ')UﬂN*ﬂ pre-treat fingl
Fiavinazang (0.125, 0.25% DMSO)
3. MSIATIEUNIG DR

AL ALl mean + SE s FauiisuAunguAc AN
14 students’ t test NMUAAN p<0.05 DAINTANN ALY
N9 R

A
Nan13lvd
1. AnuiuREAnTadNsifared 17 Amn1daiiFen
INNINA - auANNITUNEFRIAANZI5IT8Y 17 1A
W3 aelTepneRE MTT assay WLAUFNNazaE (0.25-
1% DMSO) wWudn 13 Anluauin 3 (800 ug/ml ftazanelu
0.5% DMSO) uaz paclitaxel (10°M) azH % viability 117]
Fusavinane (n3ed 1)
2 qwﬁ}ﬁ’mmmﬁ'@uﬁ%m 17 AmnriagilFeasie g
NN
n19INA faqu“ﬁrﬁmmimﬁ@uﬁmm 19 Aamdat
nPasraaduzIfasaeas co-culture technique ANNNNT
ATIATARUITNET NHNTDIAABLTIAN N EULLRginsert
AURENUANITR insert WLTY 13 11 50% ethanol 9
¥adifiee AunsnfufannsinaeuTinesmaguz e
70 @uﬁﬂuwnmﬁmmﬁwmﬁm KKU-100 Wasifinaunads
800 wg/ml LLafmmu (ﬁfﬂ‘w 2-A) mmv‘w paclitaxel (10°M)
nsofugannsiAAeTiTas KKU-100 Iddlsvanas 37%
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AN919N 1 U asRan1Ina auaaidunEsamas (cytotoxicity) 189599NazaNe (DMSO), paclitaxel (10° M) Lag

13 Aan3asif3e (D. scandens) An8iAa MTT assay

KKU-100 KKU-M139 KKU-M213 HepG2 MCF-7
Experiment FC® [ Mean SE | Mean SE | Mean SE | Mean SE | Mean SE
DMSO 0.25% 5.81 231 6.92 0.88 | -2.74 1.14 9.20 4.55 8.44 4.02
0.5% 11.57 0.90| 10.05 142 | 2.4 154 | 9.39 239 | 927 4.35
Paclitaxel 10°M 7.15 1.63| 7.43 1.88 | 9.19 337 | 8b4 5.03 | 9.08 0.62
D.scandens 100 -6.38 3.86| -2.90 1.73 | -0.15 098 | 6.71 2.40
(ug/ml) 200 -2.40 2.23| -0.95 298 | -0.44 0.81 4.87 4.50 3.76 6.75
400 2.97 242 | -7.49 454 576 0.49 | 14.80 1.38 0.99 2.57
800 1.17 291 -1.86 3.03 [ 13.52 227 | 1492 2.41 -4.16 1.06

Note: FC = final concentration

(37.70 + 4.29) qwﬁmumimmumm 19 NAsa KKU-
M139 wmuﬂm 200 wg/ml 1®N@W@ﬂ N1 paclitaxel (ﬁ?ﬂ‘w 2-B)
TuanizAnasemas KKU-M213 189 19 AR 200 wg/
ml ”lmmmﬂmﬁ paclitaxel (a‘ﬂw 2-C) WAL 19 ﬂmma
Leﬁ@@u Ls\‘mumuj WUGY 19 NATWIA 200 pg/ml m]'vm
ﬁw\mmm@ummm@@ HepG2 TRdszanny 24% (24.64
+ 2.78) "’Nm’m')’] paclitaxel (43 92 + 4.54) LLﬁm"]J‘mﬂ 400
ug/ml 19 Salvuannsdud LI87N (89.70 + 7.83) aﬂ‘w
2-D) 'nunasalmas MCF-7 9 nmmmqmﬁﬂummmﬁ
paclitaxel ez cifinannlald 400 ug/ml LANAN ( ?‘]J‘Vl
2-E)

9150
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WUIN 19 ﬂmmmmﬂsmquﬁmu@m Ut
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ANTUNINIEANE RN LIS AN BT A TN S iaL g
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ViernAAe nsunsnszarememaduz Az Ausas
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(111 HepG2) NIWHA BAAREIALNNINAARITAY Nakanishi
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anti-metastasis 984 genistein MAAINUAIBNA INTINHS

antimigration

31

15 1A 50% ethanol mfa\umd“@ﬁm?miummmﬁ"biﬁ
‘Wﬂ:rmLsm@quﬁﬂumrml,ﬂmummLsnmu 13arang
TiasNTaNsIRYietnAlneannzain moderately differen-
tiated 1 KKU-M139 wagz KKU-M213 fmnqwﬁmﬂmq
mﬂwfﬁm’]LmqmﬂLﬂ?mmqmmﬂﬂmwlummmmmwa
mvmmmLeﬁmwmmmmim uiiaginalafimunIsAnEn
mﬂa”l,ﬂ@uj 7 WS UNNTUNINsYaN B TR TR RIS
faflpusihfiazdasdneansell

faanssulszma
9 o a o
AUEEIABTBALAN 97, AT T WA W9AAT Mingoun
TAnuuzdnnaafiu co-culture technique WATATUZUNNE-
AN B5 undneATe ULl AL U yuauRdeil

19N 1391994

1. Sripa B, Pairojkul C. Pathogenesis of Opisthorchis-associated
CCA. In: Vatanasapt V, Sripa B, eds. Liver cancer in Thailand:
Epidermiology, diagnosis and control. Khon Kaen: Siriphan
Press; 2000:49-65.

2. da Rocha A, Lopes R, Schwartsmann G. Natural products in
anticancer therapy. Current Option in Pharmacology 2001;1:
364-9.

3. Reddy L, Odhav B, Bhoola D. Natural products for cancer
prevention: a global perspective. Pharmacology & Therapeu-
tics 2003;99:1-13.

4. Wang HK. The therapeutic potential of flavonoids. Expert Opin
Investig Drugs 2000;9:2103-19.

344

AIUASUNT Y 13 2550; 22(4)

5. Valachovicova T, Slivova V, Bergman H, Shuherk J, Sliva D.
Soy isoflavones suppress invasiveness of breast cancer cells
by the inhibition of NF-kappaB/AP-1-dependent and -indepen-
dent pathways. Int J Oncol 2004;25:1389-95.

6. Jolly CA. Diet manipulation and prevention of aging, cancer
and autoimmune disease. Curr Opin Clin Nutr Metab Care
2005;8:382-7.

7. Singh AV, Franke AA, Blackburn GL, Zhou JR. Soy
phytochemicals prevent orthotopic growth and metastasis of
bladder cancer in mice by alterations of cancer cell proliferation
and apoptosis and tumor angiogenesis. Cancer Res 2006;
66:1851-8.

8. Skogseth H, Larsson E, Halgunset J. The invasive behaviour
of prostatic cancer cells is suppressed by inhibitors of
tyrosine kinase. APMIS 2006;114:61-6.

9. Rukachaisirikul V, Sukpondma Y, Jansakul C, Taylor WC.
Isoflavone glycosides from Derris scandens. Phytochemistry
2002;60:827-34.

10. Mahabusarakam W, Deachathai S, Phongpaichit S, Jansakul
C, Taylor WC. A benzil and isoflavone derivatives from Derris
scandens Benth. Phytochemistry 2004;65:1185-91.

11. Rao SA, Srinivas PV, Tiwari AK, Vanka UM, Rao RV, Dasari
KR, et al. Isolation, characterization and chemobiological
quantification of alpha-glucosidase enzyme inhibitory and free
radical scavenging constituents from Derris scandens Benth.
J Chromatogr B Analyt Technol Biomed Life Sci 2007.

12. Laupattarakasem P, Houghton PJ, Hoult JR, Itharat A. An
evaluation of the activity related to inflammation of four plants
used in Thailand to treat arthritis. J Ethnopharmacol
2003;85:207-15.

13. Saito K, Oku T, Ata N, Miyashiro H, Hattori M, Saiki I. A
modified and convenient method for assessing tumor cell
invasion and migration and its application to screening for
inhibitors. Biol Pharm Bull 1997,20:345-8.

14. Mosman T. Rapid colorimetric assay for cellular growth and
survival: application to proliferation and cytotoxicity assays. J
Immunol Methods 1983;48:55-63.

15. Laupattarakasem P, Houghton PJ, Hoult JR. Anti-inflamma-
tory isoflavonoids from the stems of Derris scandens. Planta
Med 2004;70:496-501.

16. Sriwanthana B, Chavalittumrong P. In vitro effect of Derris

scandens on normal lymphocyte proliferation and its activities

Srinagarind Med J 2007; 22(4)



NAe (MANANIINBY Laznme ©

Pisamai Laupattarakasem, et al.

on natural killer cells in normal and HIV-1 infected patients. J
Ethnopharmacol 2001;76:125-9.

Nakanishi K, Fujimoto J, Ueki T, Kishimoto K, Hashimoto-
Tamaoki T, Furuyama J, et al. Hepatocyte growth factor
promotes migration of human hepatocellular carcinoma via
phosphatidylinositol 3-kinase. Clin Exp Metastasis 1999;17:
507-14.

Kousidou OC, Mitropoulou TN, Roussidis AE, Kletsas D,
Theocharis AD, Karamanos NK. Genistein suppresses the
invasive potential of human breast cancer cells through
transcriptional regulation of metalloproteinases and their
tissue inhibitors. Int J Oncol 2005;26:1101-9.

Sliva D, Mason R, Xiao H, English D. Enhancement of the
migration of metastatic human breast cancer cells by
phosphatidic acid. Biochem Biophys Res Commun
2000;268:471-9.

ARUATUNTINY 15 2550; 22(4) * Srinagarind Med J 2007; 22(4)

20.

21.

22.

Mentor-Marcel R, Lamartiniere CA, Eltoum IE, Greenberg NM,
Elgavish A. Genistein in the diet reduces the incidence of
poorly differentiated prostatic adenocarcinoma in transgenic
mice (TRAMP). Cancer Res 2001,61:6777-82.

Tepsiri N, Chaturat L, Sripa B, Namwat W, Wongkham S,
Bhudisawasdi V, et al. Drug sensitivity and drug resistance
profiles of human intrahepatic cholangiocarcinoma cell lines.
World J. Gastroenterol. 2005;11:2748-53.

Farina HG, Pomies M, Alonso DF, Gomez DE. Antitumor and
antiangiogenic activity of soy isoflavone genistein in mouse

models of melanoma and breast cancer. Oncol Rep

2006;16:885-91.

345



