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Cytotoxicity and Multidrug -Resistance Reversing Activity of Extracts from
Gamma-Irradiated -Coix lachryma-jobi L. var. ma-yuen Stapf Seed

Young Ju Cha and Sook Young Lee'

Biology Research Center of Industrial Accelerators, Dongshin University, Jeonnam 520-714, Korea

Abstract

This study was carried out to examine the effects of gamma irradiation on the cytotoxicity and multidrug-
resistance reversing activity of methanol extracts from Coix lachryma—-jobi L. var. ma-yuen Stapf seed. The
seed was irradiated with doses of 1, 4, 8, 16, 32 and 64 Gy of the gamma radiation, and then extracted by
methanol. The extracts were examined for cytotoxicity on the human cancer cell lines, MCF-7 (human breast
adenocarcinoma pleural effusion), Calu~6 (human pulmonary carcinoma) and SNU-601 (human gastric carcinoma)
cells, and investigated for multidrug-resistance reversing activity using drug sensitive AML-2/WT and multidrug-
resistant AML-2/D100 cells. The growth inhibitory activity of irradiated seed extracts on human cancer cell
lines was higher than that of the control. In the case of Calu-6 cell line, the effect of cytotoxicity was observed
in the extracts of 4, 8 and 16 Gy. ICso value in the MCF-7 cell line was measured in the only 8 Gy extract.
And in the SNU-601 cell line as Calu-6, the effect of cytotoxicity was observed in the extracts of 4, 8 and
16 Gy. But the extracts of gamma-irradiated seed over 32 Gy showed little growth inhibitory effect against
human cancer cell lines. In this result, 8 Gy extract had significant growth inhibitory in all human cancer
cell lines (Calu-6: 633 ng/mL, MCF-7: 653 ug/mL and SNU-601: 683 ng/mL). The extracts of 4, 8 and 16
Gy strongly potentiated vincristine cytotoxicity in AML-2/D100 cells. The reversal fold (RF) of 4, 8 and 16
Gy extracts was 1.7, 1.8 and 1.6, respectively. But their cytotoxicities to both sensitive AML-2/WT and
resistant AML-2/D100 cells were in the same order of magnitude. These results indicate that the above samples
would contain some principles which have cytotoxicity and multidrug-resistance reversing activity. Irradiation
technology can be applied to promote physiological activities of medicinal plant seeds.

Key words: Coix lachryma-jobi L. var. ma-yuen Stapf, cytotoxicity, multidrug-resistant (MDR) reversing activity,
gamma-irradiation
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taxol, campotecin, daunorubicin £ 29} 2+8-7]%1 o] A}o]
g ofe] Aol dste] AN L e d o2 Y Fet e
Mol A 2 Aozt Ja Jok(15). A|F7HA] A7 7hA] <k
EE50] thAIA 22 &4 o] olgel dFHI o o) F
oFE-2 A Ao g F-2-83 Fral A Wl HAEEFE
AW S5 E4E gAse = A7 Eis] AgEs
= FAlo]c}.

) A E9] wialAl AR 1950 W o] 4] 3
TAL E7] Alabste] A oF 40745l A A H o2 o] &
=3 9lth(16). ol el g whAtA 2AL 19 o] &2 WS Ho}
A S 98] FAZ B o ZAAFe] 24 g E}. Zhet
A A WAl F9f st 2] o B34 o] Fate] FALE
o] ol Wb A, B, FE A A, AF B A AFE
VRO 943 F3AE 2 om4ag S gl o] 42
ATHAT). ZHutA o] mA VA 2 Qlsle] EER}] AbA-54

& ¥zt a4t Bl A sha Al o] A gx}
35 ety RaE e 18), M Akl Al
¥ A gatstss A 7Y B s Aok(19). w3
et 2AP e AREA0l A A E e F4
< fA3A o= 7HA] FAAQD A Bad vk gl
(20). 22 A %F, 9UF 52 982 A 4% A3t
EES 2 kA4 59 FAZ AH A AR 2 Qs F A0l
T e gy RS FRT ALA AES AR
2 g Ao FHE T3 o2, dA Al EEx}e]
A7 A Z ol mpE FA}e] A3} o 2 AEGA £
A3 5o R & FAEES AZE 5 ole W oE WAl
A Fale) # Aol aFHT)

weta] B oQpe 2k Z2AE 3 G484 E £
AR71e Hh-& A 7|2 ARRA, &FFA e i S
ZARE F o eE 2o 2AF 2} E5E0) 1A
et AZ, AGAE, AdAZ, 2z A FH S
W@k Fof gt QA EH L pAA FE AT o
AE XA E GotruAl st

2

N
N

d

ol gied
==

XH

HU

M2
2 Yol AFET £FEAE 20034k o A FA
of A HFERAN Fse] AFgesic

AN2FE

et AR 4 B BV 2 Basted A gF
dhated 10909 wle-E-& H7FE F 40°CoAA 5A2H4 23]
#%3% % Whatman filter paper2 o 33} 1 21-Z3] 1 7kt
FE5IE ol 43l FELUE AAY F AFTFEAZ
A AzAA AP ALE-sAr)

o4

Zaps AL

ziebAd 2Abe Sl alE 4 Ol A9 105 Ci, Co-60
7ot ZARA A& 0] 43k A-2(1311°C)ol A A1z 1~
10 Gy9l AsF&2 Al 2ARKITE A3k 1, 4, 8, 16, 32
264Gy F FFAFE JES shgjon, FaAE gl
2 5 mm alanine dosimeter®& A&ty &= &
23E 2%t

iS
e
oft
lo

M 9 M=l

A E T ket Al £l MCF-7(human breast adeno-
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Table 1. ICs values of extracts from gamma-irradiated

Coix lachryma-jobi L. var. ma-yuen Stapf seed on human
cancer cell lines

Irradiation ICs" (ng/mL)
dose (Gy) Calu-6”  MCF-7"  SNU-601"
0 800 1 800 1 2449
1 800 1 800 1 800 1
4 592 800 1 571
8 633 653 683
16 621 800 1 573
32 800 1 800 1 800 1
64 800 1 800 1 800 1

DConcentrations which inhibit growth of the cells by 50%.
?Human pulmonary carcinoma,

®uman breast adenocarcinoma pleural effusion.

YHuman gastric carcinoma.

E3) 8Gy 3252 3714 YA Z(Calu-6: 633 ug/mL, MCF-
7: 653 ng/mL, SNU-601: 683 ug/mL) 25l A §-2] & =kt
A E SA AAMAEFHE etk 16 Gy FE 1A= ICx
gho] Calu-69} SNU-601 Al ol 2+2+ 621 pg/ml, 573 ng/
ml 224 vebgoh 28 1 Gy, 32Gy 2 64 Gy 2%
ol A& #dl 800 ug/mL FEAMNE FA A FA4-& &l
& 5 glodchFig. 1).
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Fig. 1. Growth inhibitory activity of extracts from gamma-irradiated Coix
lachryma-jobi L. var. ma-yuen Stapf seed on human cancer cell lines.

All data are mean*standard deviation (n=3).

@®®: Human pulmonary carcinoma, a-A' Human breast adenocarcinoma pleural
effusion, ¢~ Human gastric carcinoma.

64 Gy (ug/ml)

Table 2. ICs values of extracts from gamma-irradiated Coix
lachryma-jobi L. var. ma-yuen Stapf seed on human acute
myelogenous leukemia cell line

ICs of

Irradiation  1Cso of »  AML-2/D100” 6

dose (Gy) AML-2/WT? (pg/mL) RF

VCR”- VCR- ..

0 549 - 800 1 800 1 -
1 595 - 800 1 578 -
4 190 29 563 334 1.7
8 215 24 523 287 18
16 308 18 566 349 1.6
32 605 - 800 1 619 -
64 800 1 - 800 1 759 -

YConcentrations which inhibit growth of the cells by 50%.
Pwild type of human acute myelogenous leukemia.

FCross resistance (CR)=ICs of AML-2/D100 without vincristine/
ICs of AML-2/WT. )

“Daunorubicin 100 nM. *Vincristine, —/+: absence/presence.

¥Reversal fold=ICs of AML-2/D100 without vincristine/ICso of
AML-2/D100 with vincristine.

A wlad = gddvh =81 Gy, 32 Gy 281164 Gy FEF
ol & T Al Al E£39) AML-2/D100¢) th5}ke] vineristine
< AR 43 FEET M WUS o 800 pg/mLy F=
oAbl A X ICs 3H-E 78 & ¢ e, vineristine®} 3
L A A7E dE 0 Gy FEEANAIE ICh 32

T 7 o] AW WA FH ZAE A A v g
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DA A3 wARN A Z(CR)7F 22 2.9, 24 9 1.824 o] &
A FE2E 2R A 238 A5A AFxe) Ot AxE
Aol A vieht mANA & vehlA] = A2 g
Aok v AW S5 S A7) A8 AWA
A o] tsted 3ekA| Q) vincristined} A 2EFE2 A
g An WASEERE)7) 4,8 2 16 Gy F:EEFA 77
1.7, 1.8 2 1.6°2.24 AML-2/D100¢] th3}o] vincristine®)
AZEAE ZAA7IE A8 Jeh) Al 24 &4
B S gk o] Aol B AFAl A Bk
Fujdxte} 33 2 E AEEA F AU 859
(26) M = WA Al E oA Wk A A £54 L Catemix-2
(Zabe} se] A4 39} Catemix-3(F 32} F
wishale] E3hellA] CR ghol 092 thd &35 B g
WA FE G5 9]l 4= Cahemix-1, 2( 23} E£3% 5
WedxhEel o Zdrt GA et e Cahemix-1(RF:
1LDAA A FFHUSL g v} gled, 2 A4
%.4,8% 16 Gy 25 thA|nAg 2284 A} 418
738k vieblio) 323 Kim $(15)-& A7k Al 25 KB-
3-1¢] &<tAQl 100 nM2} vinblastine 2. & WHA-S A-=3F
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