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Effect of the Seeds of Coix Lachryma-Jobi L. var. Ma-yuen Stapf. on
the Proliferation of L1210 cells, a Leukemic cell-lines

Dong Hee Lee, Yong Geun Jeon, Jae Soon Eun*

College of Pharmacy, Woosuk University

The purpose of this research was to investigate the effects of Coix Lachryma-Jobi L. var. Ma-yuen Stapf. on the
proliferation of L1210 cells and immune cells. The hexane fraction of Coix Lachryma-Jobi decreased the proliferation
of L1210 cells and induced DNA fragmentation of L1210 cells. Also, the fraction decreased the cell viability of murine
thymocytes and splenocytes, but increased the phagocytic activity of murine peritoneal macrophages. In addition, fatty
acids and fatty acid methyl esters decreased the proliferation of L1210 cells and induced DNA fragmentation of L1210
cells. The main components of the fraction are fatty acid and their derivatives. These results indicate that Coix’
Lachryma-Jobi has a cytotoxicity on tumor cells and immune cells.
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ARG M, 8F hexane B33 hexane F3lol &RE] 3}
FEQ! fatty acids 2 I FTAEN ME=HE Biaet 2
I oRHe] AAE ER71ol ololl HuEtuAL st
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1. Ajek 2 717]

Aglo] A28 A|9F2 MTT, palmitic acid, stearic acid,
linoleic acid, linoleic acid, oleic acid, arachidonic acid, palmitic
acid methyl ester, stearic acid methyl ester, linoleic acid methyl
ester, linolenic acid methyl ester, oleic acid methyl ester,
arachidonic acid methyl ester, propidium iodidew= Sigma Co.,
RPMI 1640, fetal bovine serum (FBS)& Gibco Co., 7|E} A]ok2
cell cultureE W 15 Aekg TS ARBsIRTE AHE7171=
microplate-reader (Dynatech MR5000), CO, incubator (Vision
scientific Co.), inverted microscope (Nikon Co.), flow cytometer
(Coulter EPICS-XL) £& AM3IiCt

2. HoHel =R
2 Aol ALgS 85 AlBdA Sbe Tlsld ARgSH



9?1004, 5 1 kg2 methanol 3 LE 4 20]14] 24 A1714] 33] %
5k & o ksle] o g 1O} rotary evaporator2 ZYQbEZEGH
SEUZE 3ICt 2 hexane W ethylacetate 2 A EE

dAlslod Hgioll A1EaIiTt

1o

L1210 HlZ9 HEZEASS Mosmann' Vo] 7kl
Kotnil’® o] WRAIZ MTTHS AIB3ISIC %
o] L1210 MZE 2 x 10° cells/mlZ ZARIGK] 2} weliol] 100
H 2FBLI sampleg TIUCH T2 3X610d 7K £37 €
9] CO; incubatoroff4] 48 Aj7}F Qb uHAFEIGCE WY &
mg/ml EEF PBSof| 3418 MITEM 20 g Zt wellol] 75:’17}
5h SuMAE We AT TS, 4 A7} Ho) 10% SDS (in
0.0IN-HCl) 100 @2 E 715k 18 A7+ S0} BUGIAL). 2
7} welld] EHTE microplate-readerE 0183810 570 nmoj A}
SE0HL AT EEEY vl NMZAESS WEEgR
SIS

96-well plate

fs

4. DNA fragmentation?] &3

L1210 MEE 5 x 10° cells/mlE ZRSMA 2 wello] 100
A BFSL sampleE TIYFS 55 F 34510 A 715 £ 48 Al
74 iRSICE WIS MEE AXEEIS &, Pl buffer(0.1%
Na-Citrate + 02% Triton X-100)0] &3lA]7] propidium
iodide(10 pg/ml) 20 pIE Eol 4TollA] 308 7F &4

WS 5 flow
cytometerZ DNA fragmentation(sub-G1 peak)& ZHa1AcH?.

5. 43 thymocytes &l splenocytes®] 2| B HEHWEE =7
47 (C57BL/6)9 thymocytes = splenocytes |+

Wysocki'® & Mizel” §9] W1 S 0| R3INT) MFE AFuE
sl Ak & HED 4 % dlAE DPBS-AZ 22 petri
disholl A} ZHA] 241811 EFE stainless meshiE o malod AlE
ERAS Hol Aol ANSSIHCL %-well plateo] EE|¢H
thymocytes 2 splenocytesE 1 x 107 cells/mlE2 TA|5kd 2}
wellofl 100 u4] £33 samples IS =5 2 3)46Kd &
7}@} 2 37 T2 CO, incubatoro|A] 48 A7} =0t vieksld
WO & 5 mg/ml B PBSol 5|4E MTTEO 20 WS 7}
wellofl F7ielil SUAIE Wg RIS g, 4 A7 Foll 10%
SDS (in 0.01N-HCI) 100 @E H7isle] 18 A7} =0 uiekslyd
ol 28 Z) welld] EHEZE microplate-readerE 0| &30
570 nmofiAl EHEIL R FEES Bluslel MEYES
S HMESE FISIACL tiAE RPMI 1640 Hi RIS A3 S
™, BiXol = 10% FBS2} penicillin-streptomycin (100 units/ml,
100 pg/ml)yz H715ld AMESIACE

6. =7 macrophageZHE] phagocytic activity &7
‘E’é‘_; 3% thloglycollate 2 g B2l Foldhil, 3 &
& LOd T8 & cold-PBS 10 mIE 220] &=
K18led RPMI 1640 vl A 2 23] A& E &, 2

ol

1554

I>\

1
1

73 120 mm petri dishol] 23351 CO; incubatorofl A 2417} ui
& & BARA 4 MEE AT FASE MIEgE cell
scraper2 T O} macrophage® AFE3I9CT Lucigenin £ 9] A

A= DPBS-Acl

HE luminometerZ

galgk] AlE6193 2, chemiluminescence &
olgslo 37 Told] s, £8E
microplate(white)ol] 2218} macrophage £/ 50 g0l sample

g HrIslod 302 w8t & lucigenin £ 50 ¢ W zymosan &
oM 30 WE 7L 37 TollA] 1587 AXHEIS tFS 58 70

Z 302 =¢} lucigenin chemiluminescence & EHBISCE

t SEE VeI EAAEE
Student's t-testZ 4A|51 p<0.05E 7|E0F F9H dBEE It
Holert.
AHRA

1. %‘j MeOH extract®] 8ol 23

1 kg MeOHE 24 A4 33] ZE3HL ol3talo] o
HE EO} SENED A3 ‘:’UE 153g8 L3k olZ hexane
4l ethylacetate® AEEE S HAISH 2= Table 13 2Tt

Table 1. The yield of solvent fraction of Coix Lachryma-Jobi MeOH
extract

Solvent fraction Yield (g)
MeOH extract 15.3
Hexane fraction 53
Ethylacetate fraction 0.1
H,O fraction 66

2. 87 hexane 220] L1210 A Z9] HEZHES

L1210 Aol gt 8%
g/milo|AC} (Fig. 1).
g2 H0F 233l L1210 MEd)] olg MEZAESE Z5o 2
It hexane REofA] ME=Ho] ZETIA UENATE wikd
L1210 Al zof] tholo] hexane 228 77 s HEE 48k M2
E48 ZF A IC»S 841 ng/ml 0|AT} (Fig. 2).

ol Ixl= A
MeOH extract®] ICs2 688.6 1

&5 MeOH extractE hexane, ethylacetate

120
100 =] IC,, : 688.6 ng/mi
o\o
<. 8o T )
= i
g 60 } .
= 40 -
8 |
20 * *
Y .
L] 1]

Control 500 600 700 800 900

Dose (ug/mi)

Fig. 1. Effect of Coix Lachryma-Jobi MetOH extract on the cell
viability of L1210 cells. * Significantly ditferent from control group (p<Q.001
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Fig. 2. Effect of Coix Lachryma-Jobi hexane fraction on the cell
viability of L1210 cells. *. Significantly different from controi group (& P<0.05
" Peogot,

3. 4F Aol L1210 M 2] Al EMEF nlxl= gait
Palmitic acid, stearic acid, linoleic acid, linolenic acid, oleic
acid, arachidonic acid, palmitic acid methyl ester, stearic acid
methyl ester, linoleic acid methyl ester, linolenic acid methyl
ester, oleic acid methyl ester, arachidonic acid methyl esteroi
Tt L1210 Mol thlh ICwS HE ¢ Zik= Table 294 2Tt

Table 2. Effect of fatty acid and fatty acid methylester derivatives on
the proliferation of L1210 cells.

Samples 1Csy (ng/ml)
Paimitic acid 1,000
Stearic acid 21,000
Oleic acid 1134
Linoleic acid 879
Linolenic acid 654
Arachidonic acid a5
Palmitic acid methylester 21,000
Stearic acid methylester 1,000
Oleic acid methylester £655.3
Linoleic acid methylester 168.0
Linolenic acid methylester 856
Arachidonic acid methylester 68.3

hexane £20] L1210 4329 DNA fragmentationof ©)
3

R L1210 Al Zoll tigh DNA fragmentation 6.6 +
1.2%012 O}, 85 MeOH extract2 AIg T2 19.0 + 28% &
DNA fragmentation0] £718}%3C} (Table 3). 85 hexaneR& &
40, 60, 80 % 100 ng/mlE AMzIgh 2 121 + 1.3, 318 = 21,
405 + 15 % 492 + 1.3%% DNA fragmentation0] sLO&EX
OF ZIBIICH (Table 4).

4 8
Al

tolt _m

Table 3. Effect of Coix Lachryma-Jobi MeOH extract on DNA
fragmentation of L1210 cells

Samples DNA fragmentation (%}
Control 66 =12
MeOH extract 190 + 28

*. Significantly different from contral group (p<0.001)
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Table 4. Effect of Coix Lachryma-Jobi hexane fraction on DNA
fragmentation of L1210 cells

Samples Dose (ue/mi) DNA fragmentation (%)

Control - 18 £ 10
Hexane fracticn 4 PAREIRN
Hexane Fraction 60 38 £ 21
Hexane Fraction 80 405 £ 15°
Hexane Fraction 100 492 13

* Significantly different from control groun (p<Q.001

o1

ZE AlEto] L1210 A1EQ] DNA fragmentationoll PIXI&
s

2+5 Rgh4t 500, 250, 125 2 63 pg/mlE A2IidE Ul
L1210 M%) DNA fragmentation2 Table 52} ZT}.

ok

Table 5. Effect of fatty acid and fatty acid methylester derivatives on
DNA fragmentation of L1210 celis

Concentration (ng/ml)

samples Conrol 500 050 155 8
Oleic acid 13521 752430 547+12 138425
Linoleic acid 135501 73036 48426 38128 185221
Linolenic acid 11010 720428 56227 442125 278+14

Arachidonic acid 8910 707+24 506+14 28425 12019
Oleic acid methylester 13521 17830 166342 135228 -
Linoleic acid methylester  112+10 61015 536+31 266%13 16733
Linolenic acid methylester 110410 398410 334204 31.0+18 27.3+14
Arachidonic acid methylester 89%10 515+14° 329+15 221:16 21.9+16

* Significantly different from control group (REQOQN

EF 7} 47 thymocytes 2 splenocytes?] A EHEgo] D[]
;@‘.E’Jr

% hexane 22 1, 10 ¥ 100 pg/mlE thymocytesol] Z+2+
ﬂa]&?ig ) MEZYUESS 986 + 1.3, 916 + 1.6 I 463 =
12%E 10 pg/ml 0]4}0) EEAIA MEBES0) thEZ0) HI3)
51930, splenocytesoll HEZIBINES wWE MEYESS
97.8 + 1.4, 90.0 + 1.9 & 30.8 + 1.2% 2 10 pg/ml 0}4}9] ol
Al AEYEZ0] xRl vloh HASIHT} (Table 6).

6.

Table 6. Effect of Coix lachryma-jobi hexane fraction on the cell
viability of thymocytes and splenocytes

Cell viability (%)

Samples (ng/ml)

Thymocytes Splenocytes

Control 1000 £ 12 1000 + 13
1 986 + 13 978 + 14
10 916 % 16 900 19
100 463 + 12" N8 = 12

* Significantly different from controt group = p<0.05, " p¢OLOD.

7. 57} 87 macrophage® phagocytic activityoll Tjx]= &3t

Chemiluminescence (CL)2 phagocytosis7} AT = &0t
AWM EE oxygen radicalol 93] WHEIN, lucigenindl] Q3 &
iRl RO UEA Ut 8% hexane fraction 1, 10 & 100
ug/mig Ael3i S wl 10 pg/ml 0]4+9) 5T ol4] macrophages
ZHE] 44E= CLY go] thx ol vlgl S71851rt (Fig. 3).
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Fig. 3. Effect of Coix Lachryma-Jobi hexane fraction on phagocytosis

of murine peritoneal macrophages. * Significantly different from control

group (p<0.001)
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7 E IF uldl A o] Wol, AU
37%01m, S5Xgo] 87-88%%E WiREOITL I @ HX|Zo)
8-9%, QIXIZ0] 3-4% 2 HUHNCH™, E5] oleic acid, linoleic
acid & palmitic acid7} i $r350] ot QA b

87 BANBIEE?, FUAHENINEY, Saag”, @
HAsIEIE™ § tieks lelalgEo] BaEIon, Misuhito
Yo gmo) SIELR0] 4719 SE)XIEA} (palmitic acid, stearic
acid, oleic acid % linoleic acidjoll 7S} B 25IQIC). Fatty
acids ZoME F2 BEXSAEHRIE0] QXS A1 HAIGH
P, QAEY] apoptosisE FESHE AOE UEix Ui

=2 A8loflA] 8% hexane fraction®] MBS 1517 930
& 717184 € Edlo] A4S Ao Cleké fatty acid W fatty
acid ester T A7} EFE N JE RAE 1S £ JJYCt (Data
not shown). 121} 0] M9 BE|EA L FERE0I tial
Me 2% dFEolor g ajolnt.

2 UEoIAE 85 hexane B8 £Q HYROZ F-EE=
215 fatty acid ! fatty acid methyl ester R A|Q) QN E £4)
AAZES HEBIFCE B85 MeOH extract= 600 ug/ml ]2}
o] HTolA] L1210 MZS] A1 AABIHSH, 01 hexane,
ethylacetate, HOF 2315la] 4188t A3} hexane 22 oA §
7Y LIERITE 85 hexane B22 60 pg/ml 0]419] = LollA]
L1210 MZS 5412 AAGIHCE Hexane 2Eo) 813%E FQ
24501 fatty acid ! fatty acid methyl ester REAH 2 ZEE
71 w2l ﬁmrg& 2 SEIA R 2
A 12%F,

acid, oleic acid, arachidonic acid, palmitic acid methyl ester,

Sllf
Obl

methyl ester 7%

Z palmitic acid, stearic acid, linoleic acid, linoleic

stearic acid methyl ester, linoleic acid methyl ester, linolenic
acid methyl ester, oleic acid methy! ester, arachidonic acid
methyl ester7t L1210 Al E 9] SAloll nlX] = Hake BESINGCE
Fatty acid SEAE Eﬂﬂm/‘lj Hr} EE3AeRibo] L1210
HEO] SA1E dEs ARG em, olBdEe] 427

48 11210 M EQ) Eﬂ% AESHA SHBIRCE 3t free fatty
acid”} fatty acid methyl ester TR BT} L1210 M2 S4OH

rOll

bErh e
} fre

A

Argo) A3IPrt o9l 280 L1210 4|E9] apoptosisol] <16
ARI7IE &R0IGH] 9161 DNA fragmentatione Z&¢F 27
€% MeOH extract= L1210 4} 2] DNA fragmentation& 57}
A3 O, 85 hexane fractiony £FQEX O & L1210 A2
DNA fragmentationg &7}A1ZiCh ES) free fatty acid®} fatty
acid methyl ester X = L1210 4| £9] DNA fragmentationg
E7ITE 0] BtE 8% hexane fractionQ] Q| E ZA101A)
ZhZ0] GAEQ] apoptosis R0 7IQ1E S AlABH: Zolch
YUHE O F ek Eol A Z5HE VElE EEE2 WA
Zollr ME=HE UERHY] uiFol] HHEMEQ] thymocytes B
splenocytesoll thel MEIMEES ZSHFIGCE % hexane
fraction2 thymocytes & splenocytesE 10 ng/ml 0]49 5%
oA MEZMEES AHBIFCE 0] €% hexane fractiono] &
AMEZET ohgl WM T MESHE VBRI JSE
ulske Aotk
ARERE olZFo] s HH A= AIHAE
E435IAAH phagocytosisE EXIAITICE
A8l phagocytosisE E&35R=T] chemiluminescenceS
k= 2 e o183KIn"”. =7 macrophageZRE] WHEE
chemiluminescence (CL)& &8¢t 21l €5 hexane fraction =
T OEXOF macrophagesollA] M4EE CLYS F7HA17100,
0] &% hexane fractiono} macrophages®] phagocytic activity S
E7MIUE Yulske Zolth olyel dEdn 879 YHE &
AlARSES 5ol ghad A4t B A8k ester A 9

lg

3l macrophages&

_lbil e LO

o QIO apoptosisE RESo] YR 7I0MEET ALRECE
4 =
27} WEH A ET0] L1210 ALY Silo) H|R]= @k
D}EJ/} 2T} 85 MeOH extract & hexane fraction L1210 A

9] apoptosisE FLakd L1210 AlZ29] S48 ¢E AAIGINL,
ZIAERIECE BRESAER0) 11210 29 FAEg ZeshA
oAlsIR e, olEZEY 47t &7t BB L1210 M ES Filg
2SI ARSI L, free fatty acid7} fatty acid methyl ester &
TAHECE L1210 M20] S48 Z=id] ARSIHCE T fatty
acid@} fatty acid methyl ester F+T A= L1210 Al E 9] apoptosis=
FEokd L1210 A9 SAlg A5l
£ thymocytes & splenocytes®] XN ZMESE 7IArAIZ1 00, B2}

macrophage®] phagocytic activityg &7}A133C)

E5 hexane fraction

BArel 2
2 f-E Us0EARIE AUATEANSEEAIRE g
o7&k ldete] Ao Q5] ATERCH olo] ZRAI=EILICL
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