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Anticancer Effects and the Mode of Action of
Extract of Coix lachryma-jobi (adlay)
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Abstract

Anticancer effects and the mode of action of Dichloromethane fraction of Cox
fechryma-jobi {adlay) extract with methanol were studied.

Adlay was defatted with hexane and extracted with methanol. The methanol soluble
fraction of defatted adlay was further fractionated with methanol, dichloromethane,
ethylacetate, butanol and water.



Dichloromethane fraction, having the highest antimutagenic and anticancer effects,
was chosen to investigate the further anticancer effects and the mode of action.
Dichloromethane fraction inhibited the growth of MCF-7 and MDA-ME-231 human
breast carcinoma cells and morphological changes of the cancer cells were observed.
Also, dichloromethane fraction arrested G2/M phase in the MCF-7 human breast
carcinoma cell cycle and induced apoptosis of HL-60 human leukemia cells.
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SEOWEL B Coiv lachnoma-jobi L. var. Mayuen)= 2 {FkH) o] Ad ¥
1y 2ReR Suetd e sldde] Fde FUE o FdEoz 297
el THAE(HHMEY)oZIE Sep, A= BEColt2 sie), 48 T2
gog AR, vt BEle) s sle] e AYe 48 T 422 AREY
e oA 458 o9 dod 08} YA W AP AYH) F
HAD & o, 5y o AwlFr} gelAL, &5 $YE € F& U] "HAE
el £ gtk Ee] Be] Agoz stmylch . R E “EFEL o
Hs @271 E daan, BgoA ol g 53¢ gldd e 71 _e e,

&5 oy maAe @gast A $9%E ¥ 99ES Fe] €HA
glov], 858 Helde B AF2E, Ukita F ¢} 72 coixenolide?t 478
Ehrlich ascites sarcoma®l di#t SH4A&%7 slcdz sz, UAaYL 2R &
23 ote] dojages Algstm gov, S549 ¢y o] ny e
A7 17 A ge 4ol oldnjd, AA §'e &7 YA E &
A9 g ojidle] AT e, 58 methanol extract®t hexane2 2 W&
A A% F(hexane extract), T4 o2& 2 ¥ (methanol soluble fraction) 5ted di-
chloromethane fr. ethylacetate fr., butanol fr, agueous fr. 2 89 & &3] 2 22 &34
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FHE d& Ames tests SOS chromotest ¥ AF F&o $EAEe] EnF
4323, AGS, HT-29, MG-63 9 A 9HES &% in vitro B3 d¥2=
A E F4 ], SRB assay ¥ MTT assayl 2| ¥ Afisg A= @5, &7
z} gu] 28§ ¥ dichloromethane ir.0] $FH o], g4 o] 717 Held 3le g
el Ao

wtA £ ATRIANAHE &5 7 &of 2HE F gEA], Tl 71
% el dichloromethane fr.& ©|-&3ls MCPF-7 & MDA-MB-231 #4294 X g
SHHALN s} SHES] Hel@EsS BREEL, FHAES cell cyclesd vlA = 3
g ¥ 43} cell cycle arrest X 2H& FESIHE T2l HL-60 ¢14] ¥ dy A X}
4 Comet assay® @18k SMZo g apoptosis FEEHE ZA e &,
Porns @ o FEFHE JFESHCD

I. As 2 4y

L 79 & % £9

A9 AR TR AAEE BYAA #r1THLR A e S &7 (adlay,
Cotx lachryma-jobr L. var. Mayuen) & TS180o, YEYdele EUE TED,
hexane2 2 38 W=|8tn FALEE ouls) migE2 1243 Esle] 34 W8 &
# 8] methanol soluble fr.2 2 % ch Methanol soluble fr.2 %34 AFFH7F
o] §&le] &% ¥ o4 dichloromethane, ethylacetate, butanol ® aqueous fr.2 &
e3doz FH5le NPY AFFR7E ol &8l FEAen, o] F A7 F
Eole], StAN} 2 dichloromethane fr.8" 38} 48« A885o)

2. FAIEe] FAAA AY o Pefris} B

(1) RHMZE ol
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MDA-MB-2313% MCF-7 993 #'U$4E£E American Type Culture Collection
(Rockville, MD, USA)258 F318ld penicillin-streptomycin® 10% fetal bovine
serum (FBS)o] 4% RPMI-1640 ¥ %|(Biofluids) & AH&% 37C, 5% CO, in-
cubatorof 4 wlkstsch WgE e G EE YFUA 2~38 refeeding 33
§~74 T+ PESE M H e X 0.05% trypsin-002% EDTAZ ¥-3 8 ME & &3ty
gApe e & Y2E GAZef Wi Yu vog GMEr FRF EUEHEH
2 e 75md cell culture flaskel Smé4 U3 F LS FHIAL A% 67
sbe} A wlokstos Ao Apgateich Ad dl % Al 22 passage numbers
7128 9T passage number?t 108 o} 44 wE 42§ FHLE AAHds @2
z34E #ule] oA Wdse] dEsAS

(2) 2tz SooH Hg™"

ol wfjckm} F ol # e o 2 v dets], 10mm dishof]l 05 X 10° A =2 HEE
seeding #t] 24417 W2 oh§ &5 9 dichloromethane fr & 2] $Hglck 244131
Wiak ¥, 52 dichloromethane fr& 32§ AL F4 =dael AT AE2ES
U422 tryphan blue® F4% F gojgls AZFg Asea dME Fo e
AngE #usdc

(3) 2tMzo| HejHsl pa

oFM| Z(MCF-7, MDA-MB-231) 9] e s wa-g He&, 24992 2 =+
dichloromethane fr.& # 2% wA]o]s 24413 w3kE FAES PRSE T3 54
I 3.7% formaldehyde® M £& T4stgch L3 E 4 EF Wright staining (Fisher
Scientific, Pittsuburgh, PA, USA)-& 4A% F Do) E #=)4 AMxg d=HE
v s 8} 5 o

- 5y -



3. Cell cycle A3} 249

el 3 &5 dichloromethane fr-& A el d wiA]olA 24413 vigFd oHA4
Z(MCF-7, MDA-MB-231)5& 002% EDTA7} ¥#8 PBS 8428 +4§ F,
god A et 70% AgEd A DS 24 F RENAse A (Sigma) & =82
DNA intercalating dye?! propidium iodide (Sigma)® DNAS F45Hd Vindelvo
" o] o] we} Becton Dickinson FACStar flow cytometer % Becton Dickinson
Cell Fit software® o] &éla] MEF7F v]|Eg43 5t

4, Comet assay (single cell gel electrophoresis)®l| €13 Apoptosis
e B

(1) M= sl 3 A

ols @t ME9 HL-608 = AMEF 29(KCLE, Seoul, Korea) 2 25F
sapdto} 150 fetal bovine serum{FBS)} 3 100unit/ml2] penicillin-streptomycin®]
E5€ RPMI 1640 v Aol A 5% CO2F FEEHE 37C $r27lol A vikstgich, o
7o PRSE Helsti, %9 dichloromethane fr.® Olmg/ml%t 0.5mg/ml=
Ml ¥, Gk XS 10,000 30000787 S1A Stef 193 Wl FEE S Lysis
buffert= 0.03M NaOH, 1M Ha{:!:. 0.1% N-lauroylsarcosinate (Sigmal)& AHE-35 3,
alkaline buffere 0.03M NaOH, 2mM EDTAS, 22| 2 @44 2= Ethidium Bromide
2p g/mid AHEERH,

(2) Comet assay 4lEe

1-4 X 10°/mi8] B=2 HEF PBSe] A=A &, F/F51 %9 1% LMPA
(low melting point agarose) & 40CE FAAF| A, 025ml cell E=A 0.75ml
LMPAE H& & 05miE slides] #F350ch 40 523 G4 F 4CF
2 &0 ghaloM 143t F2t lysis buffer® lysis A%l o, alkaline buifers] &7 4
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15523 33 =44 DNAZ unwinding A%t 0.60.7Volt/emE 2083 eleciro-
phoresis 1712, /T2 +AP(10E D) ¥ 50n] EtBrE d403lo s B4 Foz
apoptotic fractiond THaslg ol

5. A4
dz2# zt a8 d& ddxla=5s @73 a8 74 & indi-
pendent t-test® o] -3t EAIEH Sl

., 2= ¢ 2%

1 gAE S4HA &3

&5 ¢ dichloromethane fr.2] MCF-7 % MDA-MB-231 904 # '3 Es ¢
Z4 A A0E Fig 13 201 YebdSich MCF-7 3 MDA-MB-231 & £#H4 A
EFd M dleg gHAE FHY4 Y 288D A=W &5 dichloromethane
ir.2] ¥57 EE+5 M= F4 o E3rt slan, 58 Imgmls] Fx M2 TolA
e AE F48 QAR Ao

Ruiotive viabillby (%)
]

Concentrafion (mgfmi}

Fig. 1. Inhibition of cell proliferation by dichloromethane fraction of defatted adlay
in MCF-7 human breast carcinoma cells.
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Fig. 2. Inhibition of cell profiferation by dichloromethane fraction of defatted adiay
in MDA-MB-231 human breast carcinoma cells.

2. fAlEe] el {3

a7 g &7 2 dichloromethane fr.& # 2|8 o] 24 24.4] 3F ] %4 MCF-7
% MDA-MB-231 ¢ 20| el E paao Fig 35 49 Jehd gl Aol
B 5 %9, #59 dichloromethane fr.ef 21§ M E SS9 43 ¥y
WS Fwstgled, a8 §7 9 dichloromethane fr.8) ¥571 ¥ 855 g9y
Wl A7 detdc. AZES 53 FEo] gloAEs XAy FEF HE
g, 53 MCF-7 9AZs N 2 A7 o dadd 2 d34X0HM
# 4 51+ dendrite-like structure form (34 &7 F2)& G488, o=
#59) dichloromethane fr.o] 218 ST FHEE 71548 AAEd F= A
o] £},
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Fig. 3. The effect of dichioromethane fraction ol defatied adlay on the morphology 0

MCF-T human breast carcinoma cells.

Fig. 4. The effect of dichloromethane fraction of defatted adlay on the morphology in

MDA-MB-231 human breasl carcinoma cells,

3. Cancer cell cycle progression # &%}

U8 S04 EU MCF-73 MDA-MB-231 M E%F &% dichloromethane
g FAUE @ AEF79 oluDAE AVstel YURYE dehiiea A
werch A W2 2 &5 dichloromethane fr.& Mel@ wixjoly 244130 widy
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MEEE Becton Dickinson FACStar flow cytometer 2 Becton Dickinson Cell Fit
software® o]&dlsl AEF7] 24E & FHEF Table 141 Jefisich. MDA-
MB-231 S| ZeiHE Ad ez & A} glglov, MCF-7 M EFE G2/M
71| A control 2 M Zulg§ 286%4 ¥]3 9 dichloromethane fr.& 0.25mg/ml ¥
w2 HA7eielg of 37.3% 05Smg/ml ¥ EE2 AssiAE 4 38708 AEYEE
dehdlel, GaM7ldMsl AEF7) Haisst s RedFn o

a8 B2 %9 dichloromethane fr.8] SME 3494l ¢4 E ¥ DNA
£4 % 22 918 cell cycle progression® A Y, oA A dddoe fdeAz
Z4F #gaMe Aoz s 3 T4 13 F4 YHdELE @Y
genistein® 140 Furet MES MCF-78 S19 AX% HGC-27¢14 GaM 24 <]
AEF7E ASAA AEF7 e ST E LT apoptosissh TEH 22437
dalE oprlAzidm Bag wo g,

Table 1. The effect of dichicromethane fraction of defatied adiay on cell cycle distribution
in MCF-T and MDA-MB-231 cella

. Concentration % of cells
Cell line
(mg/mi) G1 S G2M
0 G6.4 15.0 2B.6
MCF-7 0.25 53.2 8.5 373
0.5 504 10.9 J8.7
] 47.0 18.7 343
MDA-MB-231 025 421 2L7 362

05 43.6 20.7 35.6
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4. Comet assayell 2J%t apoptesis F5

#52 dERRdy FYE F9 454989 cell cycle progressiond = &l &1,
A0 2 F apoptosisE 7| 8= & A E 87 93be HL-60 human leukemia cell§
o1 8, comet assay® d %8 <] apoptotic comet®] ) -§& FA & apoptosie 4
BF-E FAMShE ol Apoptosist™ A Ao A H7)E BEa e MFEL} Aoz T
HEE A7 EE 71724 Fasich 4 X2 apoptosis® embryogenesis, development
of immune and nervous system, tumor regression 3 & Ay g oy 7= 4
T, el a G 23 ddEE dEAYA £2 gtz Haae 4
UAE v GP=Io vt 4o & vAYE 23] YUY F2 YR
uetdch, 3 $9%9 Adafu $YHEEC] AT gty gate A o
Wo] gaag”,

Comet assayt™ H vl §HEAAHE Fof o8 E448 A& HE & oty
nuclesome H#] DNA fragmentation& single cell gel electrophoresis W & o] & & of
S8, MEe £43A %, 383 apoptosis (7732 DNA fragmentation) 5} necrosis
(#7723 2] DNA fragmentation) o 2% 4 Ealurg =aleles wwla)o)

&5 HEFEZE FHE3] HL-60 M Eo] d¢ comet assaye] TS Table
20] LEPH QI tZT 8] apoptotic comet 2.7%0 ¥ #o] 0lmg/ml ¥ = M2l F M
261%2] |A @ apoptotic comet-& BEFY F 1200, 05mg/ml F= M2 M=
bEHE =9 of T2 apoplosisE BEE 4 AAch W necrotic cometd
SHEY, di2Te 27%9 Y% 0lmg/ml FE 322 H 00%Y =2 necrotic
comet$ TAY + AL ™, 05mg/ml FE M2 Tl & 35.4%9 BH D necrosis T
#ET & Uitk Fairbairn $' 2 &8s We] =g LHEa) Ajgre Jugn
apoptosis®] =4 @cn sHacl

=111 —



Table 2. The effect of dichloromethane fracfion of defatted adiay on HL-80 human
leukemia cell in the Comel assay

Treatment Mormal Cell Apoptotic Comet Necrotic Comet
Cone. {mg/ml) (%) (%) (%)
Control 94 6+ 0.9’ 27404 2.7+ 05
0.1 .94+ 37" 261+ 24 9.0+ 13"
0.5 50.0+ 2.9* 5.6+ 1.1* 3544 25

' Values represent mean+ SD.
* Significantly different from control (pl0.05, t-test)

V. 8¢ 9 AL

7t 28N 48 B 4802 g fon ¢§F dPis 452 R
@eid glemg &% 99haz € 2 AErAE AR A S

v, 47 F H4aoe g AFstE 3 BAERE EedE F88%a o F
2d g oA dEzadd, ducideHolE, ¥eii, BB E Sl 8o, 2
= gEdAde], ggude] 713 Bod dEzagEgrges MR 4 o4
mah, M Ee] el ¥l cell cycles] A GZ/M phase M S A 3 2] 3l comet assay <l
2§ apoptosis FEET 58 o/ f8ld Hgad ¥ 2 FE/HE =4
#5828 geesre 2282 MCF-7 9 MDA-MB-231 ¢la] fdstdze] F4&
aA AN A2y gu=s daAA gHAXs EaFE sHedel djid 2
By §52 dEzadd £82 MCF-7 94 +994Z4 cell cyclesl 4 G2/M
phase® #Hwels] gt E FoAS HFEF eI, human leukemia cell?!
HL-602] apoptosis® F=8e] M Ee FHE A3

el4ez 457 cgsade ¥4 $9E7 € 3 RE7HE 40l A
58 ogzadg 28 AT T4 Az 258 F=¢ 7ledel
gloo], ¢ Ee cell cycled M G2/M718 =g, FTA7]3L, apoptosis® =5,
Ao YYEFAE el ALE 4
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