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Genotoxicity Evaluation of Coix lacryma-jobi L. var. mayuen Stapf Sprout

Ji Won Jung'?, Mi-Rae Shin® and Seong Soo Roh*

ABSTRACT
Received: 2024 April 18 Background: ‘Johyun’ yulmoo which is a new variety of Coix lacryma-jobi var. mayuen Stapf
Ist Revised: 2024 June 9 sprout (CS), is the most widely known as medicinal crop for its effects against anti-inflammatory
2nd Revised: 2024 July 2 activity. Despite its medicinal activity, there has been no examination of its genotoxicity. Here, we

3rd Revised: 2024 July 9

Accepted: 2024 July 9 investigated the genotoxicity of CS using Good Laboratory Practice.

Methods and Results: An in vitro mammalian chromosomal aberration test, bacterial reverse
This is an open access article ~ Mutation assay, and micronucleus test were conducted. 1. Chromosome aberration assay : Struc-
distributed under the terms of the  tural aberrations and aberrant metaphases were not detected at any concentrations of CS tested in
Creative Commons Attribution  this study. 2. Bacterial reverse mutation assay : CS did not induce mutagenicity or affect the num-
Non-Commercial License (http:/ ber of revertant colonies at any of the tested doses for all five strains for the 50 yg/m{ treated group,
creativecommons.org/licenses/  yyith or without metabolic activation with the microsomal enzyme mixture (S9 mixture). 3. Micro-
by-nc/3.0/) which permits unrestricted ), 1oy test : The percentage of micronucleated polychromatic erythrocytes among the total poly-
non-commercial use, distribution, . . . .

S . chromatic erythrocytes population compared to the percentage in the negative control group was
and reproduction in any medium, fFected fihe CS dosi d
provided the original work is properly not a eCFe at any 0 the ~> dOSINg groups te?t_e : . o
cited. Conclusions: CS did not induce any genotoxicity, as determined by the in vifro chromosome aber-
ration test, bacterial mutation assay, and micronucleus test.

@ @ @ Key Words: Coix lacryma-jobi L. var. mayuen Stapf, Sprout, Genotoxicity, Chromosome Aberra-

tion Test, Bacterial Reverse Mutation Assay, Micronucleus Test

M o7& = Qi71el ol tigk HAg A B A7t QAL
ATH (Kim et al,, 2006).

e A %, =R a5 F7F 9 o8 Tee] e AR Q-EuEte] itk Ao AuEa glom,
are] AYAE 7PAYANE Asle Ao s B W =S U EA|, ©@27E Al 717, aEla WEsel Js)
3t dojupiin 25 Aka 2Eg| 2] AgE]A =tk 2 & 7] Mol s £ Qlo] Rkl tigk $#rt gle
2 sl A7l thigk Q127 Falo] ZolRHA|, kst 7 4SS 7K Idb (Kim e al, 2015; Kim et al, 2019;
e JAYE 7eke A (well-being) 3} 8ol wel  Lee er al, 2019). 9714 AjBe ©@7)7k ek (Bo] E &
3187 shHEe] AHlE A&H o= Frslal QU 7 A 7HE) ExplA BAEE ®oz ST 27)9 o
S EEAATY (KREDO =W s 118 sk wiSe A8 (BH)SE sk AS 2eitt (Nam e dl., 2018).
7ol A+t 53% AANE Bola glom, I FEE 20 EFh ARRES 7 A e 8 ok @R AN
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ok 2% 22249 9, 253 2% 6286 Yol 2 Zlow 7| % 3k}
e s Sl oW“P Qb do] FREZR ke AFe] Y A0 AALEZ = T /Ao 2 ARE2ZE], ¥
AHE 54 2 B85 7S o] A7e AEEAE Hlo] 22 AMSE, TP e AR, 3 ZEo|
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AREEl= AR, BIERo] -k AR TR F B F
= AEE Fol Sl ol gk AREHEM o] Thefet 71E A
Hils A tigk o]8 7FsS S7M71AL, Begh ohekst
2HEE e FoF A Et (Lee ef al, 2021; Nguyen ef
al, 2022; Huda et al, 2023).

&5 (Coix lacryma-jobi L. var. mayuen Stapf= SAMS

21802 AMgat oAM= &0 HAL AAST AE <
o]l GEr)eltal s A, F, 29Al, 19,
Al 5 o] Aol ALE3El Skt (Weng et al, 2022; Hidaka
et al, 1992). T3k, WeFtHo| FAjEo] A= KR FHIF
< S e H9, S8 ™ol g uf 2RIk AFe kR
PR A “AFEQ] 71E 9 A S Y AEARe] AR
QLFHE 0 A7FI34500)00 E8lH AR F-9l= Aoz Hof
o]
g (ke 5 @), 2 (%), & @sh 2]
o] 16%et = SHrEle] AL, R A, S0,
2HE, ol HER B, (thiamine), HIEFY B, (ribo-
flavin) ¥ FH=0]|= (coixenolide) & A|HAako] FR51L
AR o] Eol AF B YofE dEER ARHEH
(Patel et al, 2017).

Fsolnzth GRS oM 255, 385, W Edy 4
Tl a3 ATkl saL, TEA (RS ol olshd E3l
+5E FoFE &%) Utk sSlHh (Li er al, 2013; Kim,
2012). FEgh, 2188 Asks E5o= s FA| HIREXEA]
2 9 AREY g9 Aet 28, Fe2EE g 2t
3L (Song et al, 2016; Lee et al, 2009) 71U AR |
B, dAaHES IMERSH), 9 @&K), 3 (TR, Z+
7] @R 2 5ol e AoRE HrelA Ut

H STETE TS g Ede] s
}HZ 2129 benzoxazinones (Wang et al., 201
} 289 coixans (Otsuka et al, 1988), 12|32l &
3= a-monolinolein (Takahashi et al, 1986; Lee et dl,
2008; Chung et al, 2011) 5°] BRIt}

59 3 EF9 “xX3 (Johyun)” &F+= vy, tlAdel
“rHes et ZaFolHA] 71 AujEoel Hlste] Tkl <9

ZhoRt Ay

T2 wE AlSS EEOR, 25FolUM v

E A=,
2),

e

ol

o

7154 4

=]
=

Foll tigh A7ks2dE AAEH, 2k
Az d g dh

] B Ao s <2d” &5 RS AEORZ AR
s7] 918k A RIS flEl <= &5 AR o] 835l
QA ookE T FANENE AIFAE/AA A, Al
2018-93% )0l HAJEo] & CHO-K1 AlEE )83 A9 4
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Age g7Ethstw GLPAIE] (Gyeongsan, Korea)

oA dde d AAe APsidnt. s=dAa L3
IACUC (Institutional Animal Care and Use Commitee: A|
IACUC-2019-030%.)¢] 5<1 3t th--7HE=]t gt GLPAIE]
FAEAIAN 2 FEESH et AP 2 F
SR weh dAskin

2 54 Wke Aol oA (KFDA) 2A) 2ok
5o SAANEVIE (F2017-71%, 20179 8¥ 30Y) ¥
OECD Guidelines for the Testing of Chemicals No.471
‘Bacterial Reverse Mutation Test’ (Adopted: 21* July 1997)
(Maron et al., 1983), No. 473. ‘In Vitro Mammalian
Chromosomal Aberration Test” (Adopted: 21 July 1997),
No.474. ‘Mammalian Erythrocyte Micronucleus Test’ (29,

July 2016)°l F=3ted AT

2. MgiEA

2 A7) AREEQ] ARETE <28 &5 (UCN300-
25) FEoIA Ao LS $ 2 A w9 HE,
A A 25C, 74 9 5 5 58T, 3 Y Bt ARAA A

=

TELE %2 FEXNTHAN FFEUTH

AzxE A £5-2 E37] (WF2211214, Waring Commercial,
Torrington, CT, USA)E &3fig 5, Aol 28 s-9HE 43U
o} o] ZHE 160TA, 30 & 5 AgEAsly] s
Froll dEela, 2 AlE A FHassE A &S]
ZEAR G s)Aste] ARSI

3. M 899 CHO-KI MIES OIZSH 2MHI O
31, NIl AISSH HIZ % MBI

A&HS 93l Chinese hamster ovary fibroblast (CHO-K1)
& SHAMET23 (Seoul, Korea)ollA] FYste] ARS-3HATE

BN O 2 Minimum Essential Medium Eagle (Gibco, Life
Technologies, Rockville, MD, USA)®| 10% Fetal Bovine
Serum (Gibco, Invitrogen, Carlsbad, CA,USA), 1% penicillin/
streptomycin (Gibco, Invitrogen, Carlsbad, CA, USA)S] H]&
2 sl AR oH, 5%2] COE FasE 37C AF
wlolEe ZoA wigsle] 3 A — 4 Avjc} Al

w7} A17F (doubling timey> 15 AlZFo 2 wYZE2ta vl
o] WA 70% - 80% o1’ A&3ted AAA 7 (modey=



22 /M= AA7gsisich
A oA AX FEABAIES Rlsk] flsf Al
EAR7E CHO-KIMZAA Falste] Al 25294 A2

= 6 -1
FEE A Y BAL

s o EAe 5000 pugmlES HsEE A
FHIE 2 2 3l 14 78¢] =] (0.06, 0.13, 0.25,
5, 10, 20, 40, 80, 160, 310, 630, 1250, 2500, 5000 pg/mé)=
A-gste] Al 73S A% HalsEs A4Sl

MEEA R 3ES] ) MES 7T (RICC, relative increase
AFstAS W, (55+5)% ©I
319t} RICCY e 7AG71S

W

=
=
i A

in cell countsy= AlXE AEFE

sl AIE 54 sS4k
olgale] MFE7] T AHE BEFE AFdN MEFE AE
SIAaL, Bl thae] AEFE 100%2 skl AlE 54

B
=Sk

2

o]
==

_No.of treated cells

RICC (Relative increase in cell count) No.of control cells

x100

SEARAE Az ARMIAl EA1 6 A A2l (+S9 mix)
2 0.63 mgml, FA 6 AlIZF HEF (-S9 mix)y 1.25 mg/ml,
B 22 A7 AEE (-89 mix)S 0.08 mg/ml ©F RICCH
FEE ARSI

I A wt A &5 F=E tARAA SA] 6 A7
22 (0.04 mgml, 0.16 mg/ml, 0.63 mg/ml)=, thAFEHA]
24 6 N7F A (0.08 mgml, 031 mg/ml, 1.25 mg/mb)
2, ARAA FA 22 A7 AEE2 (0.005 mg/mé, 0.02
mg/ml, 0.08 mg/mb)= HFste] 2 AFS FPSHATt (Table
). AR 7= SRl dERA @A slA st 1ldsidiT.

RS AR A SRTE AR, PR
AR AIL] EA (89 mix)3Fll cyclophophamide (CPA,
Tocris Bioscience, Bristol, England)Z 10 ug/mé S 2|3},
A Al 2] HIEA T (-S9 mix)S mitomycin C (MMC,
Sigma-Aldrich, St.Louis, MO, USA)E 05 ug/ml (6 73}
0.15 ug/mt (22 AMZH= 22k A2 skt

FAA o] GA A AR &5 6 AIZF HEFES 25T
culture flask (SLP, Pocheon, Korea)oll 2 x 10° 7]2] A|EZS
Leste] AlZujeFel] 5 meellA oF 3 A7k w1 &,
A8 A Aol 7t EZekaae] 72 gdS AAS L FEO
AE 22 g9 05 ml (+S9 mix) / 5 ml AIF EF 025 ml,
el 425 mO)yS kit AR dAIS] S (+89
mix)}& 6 A7k ATE AL, AR A ] HIEATE (-S9
mix)& 0 md (S9 mix) / 5 ml ¥k HIsIAT 6 A7 &
phosphate buffered saline (PBS)E A|X ®HS 1 3] &3+
S AHE2 wiA] 5 me H7ksted 16 AlZF F7F w ekt

AR &7 22 AI7F A2 25T culture flaskE-7]0l 2 x
109 70] AlZ2E EFate] Alxadd 5 mlefA] F 3 U7t Hj
kTt 1 5, 7F kAo JEmdd S AAGY sk
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ol A1E Z& g9 05 ml (S9 mix) / 5 mb B &5 025
ml, Wl 425 mlyS F7Fske] 22 A|7F 59 vkt

3.2. GQME|IEES201= MIE)

EE plate A ZoA A1E EF A
colcemid= 100 10 (0.2 pg/mb) A &3 the 2 Al
T AEE A5 150 x g7 5E7F A4Ee] sl
NE AASIL 37C, 75 mM KCI AgAe Fristed 15
7} incubationd}A T}

Carnoy’s 229 (acetic acid : methanol = 1 : 3)& A|XE
of Agate] IPAA FUA FES AL 3% Giemsa
(Merck, Darmstadt, Germany) 922 oF 15 &7+ G35 &
QAA] o]S Attt

7k

gl

7k

gl

ok 22 A

3.3. GAA| ofekel Al

FET 300 o] REFIINEE ZEske BES o 8%
BLIND Wyoz fadsigion, dE&HEAM|5}3)

(Japanese Environmental Mutagen and Genome Society, JEMS)

EFEEAE TSR G| o) olEEt (JEMS-MMS,
1988yl we} HAA] o)de] Al 2 e WES RIS
DA O] o] FxA o] [FAAF ] d (chro-
mosome break, csb) 3 W3 (chromosome exchange, cse)}
AaEAge] At (chromatid break, ctb) 2 w3+ (chromatid
exchange, cte)]#} 52 o|o g FE3lo] AlG3INTh FAA)
TZA] ool oA AMAF Y] A SUAE 2] &=
FAA 7 17] vl o]’dE 717 (aberrant metaphases)®] ¥
A o]de] = (total aberration) ¥ ¥l%==

R -
Eala FdRAolle ETFATIA sttt

gap] HI=gF 7]

3.4. S =M

°]457174 (aberrant metaphases)?] ¥1=of thdk FAA g
+= OECD Guidelines, Testing of Chemicals No. 473 %+
Z3t] gaps A2t 2ARES o= AT (OECD,
2014).

A (aberrant metaphases)® FXA| o]/do] gl
metaphase)> 2 U0l o)dE7 1o Rikel tis)
AAsITE g Aol tialiMe ZF 713 W wl
3} (ER, endoreduplication) & #]<=3| (PP, polyploidy)E 7
Fete] 2 NIz et o] dF g sde WHoR B
SEE =

Addo|Ee] EAEA-S SPSS version 19.0k (SPSS Inc.,
Chicago, IL, USA)E ©]&3l3lal o<t 0.0191A4] Chi-
square test 2 Fisher’s exact testS AAIBIATE f2l4do] 2l
= 7% Cochran-Armitage trend testS E3 FAA] o]d<]

.

T
R



Hxjg -

uug

s s

hul

Hlt=o] o

7 EsS

Aol ARGE 7 HHol A 7Y Yibd o R ALg-
=, Hold=4ol it 7=/de] =32, OECD guidelinel
A FRAEI A= dTE ARSI Salmonella typhimurium
9] 3|xEd Q74 #4F= TA98, TA100, TA1535, TA1537
I} Escherichia coli®] ERER 274 45 WPuvrA = 5
Nel #FE F4 Rl 5 A wjdet AS AREsislh

A AR 10 AIZEe®, ANFFFES 27 15 ml 9
AR (Nutrient broth No. 2, Oxid™, Basingstoke, England)
o %3} shaking incubator (VS-8480 SF, Vision Scientific
Co., Ltd.,, Daejeon, Korea) A3 180 3|9 Aoz #
) skt

F2HlR]= Top agar (BD Difco, Franklin Lakes, NJ, USA)
9} Vogel-Bonner E Z 28JA] (x 50, Vogel and Bonner,
1956) B! 40% glucoseE T3t AL ARSI ©lF w5
= @5 gkl 10 ml 3} dimethyl sulfoxide (DMSO) 0875 ml
(Sigma-Aldrich, St. Louis, MO, USAYS &3lsle] 0.5 md ¥
< B8kl Bl

TA98, TA100, TA1535, TA1537 @52 7% Bacto agar
w1 0.5 mM histidine/biotinS H7}5te] A}-g-3} o H,
WP2ubrA#5-2] 7% 0.5 mM tryptophans F7}3F3t}. v
AE A 4 842 S9 mixe 7129 AlEHS EUE A
3R ME EAEARNOlE ke 7 ool tist |
ol PIUIREZLS 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide
(Wako Pure Chemical Industries, Ltd, Osaka, Japan), 2-
aminoanthracene (Sigma-Aldrich, St. Louis, MO, USA), 9-
aminoacridine (Sigma-Aldrich, St. Louis, MO, USA), benzo
(a)pyrene (Sigma-Aldrich, St. MO, USA),
azide (Sigma-Aldrich, St. Louis, MO, USA)S ARE-3l993 2
AUzdls S5 Akt

AR A S9 (MOLTOX™, Boone, NC, USA)S H
S5 (JW Pharmaceutical, Gwacheon, Korea) 2.1 ml & 3
7kl s Sk %, cofactor mix 4.9 ml S 499 30% S9
MixE A 2319 2™ cofactor mix2] 2L 20 mM HEPES
(pH 7.2), 50 mM MgClL, 330 mM KCI, 50 mM G-6-9-Na,
40 mM NADPP-Na, distilled water] 21T}

ZAg S9 Mix= E=0ll AN ARE-SIAIAL, F5E nutrient
brotholl ¥j3te] th=7] (1 x 10° cells/ml) Aol =Esl=
= 3 S Top agar 2 mlol| #dEgd 0.1 md, AlE =&
0.05 mf, tAFE3Al A8 Al S9 mix 0.5 Ml & ¥ dx
A mAL (-S9 mix) Al PBS (pH 7.4) 0.5 ml & low
glucose agar HIA|o] o] =3l Fof] 37ColA| 48 A|7F B2t

Louis, sodium
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Aoje - A

Hjeksle] B Edie] Hee A

OECD guideline (TG471)3 273k 5,000 pg/ml S L
+H] 3& AHEste] sPHA s (61.7, 185, 556,
1670, 5000 sg/plate) & FEARAITE AAEINoH, Y
o 27102 gAEAA A8 B AE BT 5,000 g/l E
HuF=g g FPUREL LS 7 AgaTe] 54
o 2¥5=0] dimethyl sulfoxidedll -&3idlo] olgfe] FE=
EpsL=

=
(o

22

4.2. Colony 2| LrHghH

Agle] AAE preincubations] S ZH AL SHA o] ZA)
o BAl 271& wWadste] AAISIATE 90 mm )7 <] plateot]
348 colonys FZYIHEE (Colony counter model 570,
Suntex, New Taipei City, Taiwan)S ARE-3st] A3ttt
AEA T2 Fele BE plateS §oF Al Holslg]
on, GASA YA AT S5 F FE

= = =]
24319

ﬂil

43. S 24

HAE EFEAHC] Alfolxe B
ookt vl thxte] gkl ik vl&<l “fold-increase’
= & dize] Haakah AR &7 Aol Hdas vl
wat7] 9t ALksisit.

a2 e Ags

O|Set AL a~aAl

5. M 29| O TEMIEE

5.1. Al2doll Algst S2 ¥ AT AH

2FAI] de] AREE L s 7Ee] 3 ICR AlE vh
$22 29 F (A F 25 vig] ARS)E o] (Pyeongtack,
Korea)oll X 9] ¥, 549U ¥4I (SPF) AdEE4 AL
AollA 1 FU7F HZAA Aol ARSI FEARTA S
e 2w 22 + 3C, AUEE 55 + 15%, =9 12 A7+
2 8 Al - &F 8 A, &g 60 dB °]3l, 2= 150 lux -
300 lux, =Yoo} F% 20 ppm ©|3le] ZACE FAEAT)

A FEES P28 polysulfone cage (260W x 420L x
150H mmyell 5 ml)¥ Yo ARSI, AlgE rpdog &
¥ FIHPALE Teklad Certified Irradiated Global 18% Protein
Rodent Diet (ENVIGO, Denver, PA, USA)E., 2]
A A5E 58 FETE AR AFAAA

A Hishe £9EAAE A94E EdIZ 2000
mgkg-bw/day= g8t &nf et 1 &, FAL 3 &
(500, 1000, 2000 mgkg/day), FAHNZET 1 = (mitomycin
C, 2.0 mgkg/day)o &2 F 5 o= 7AsIHeH, 7 9 7
-2 5 miEle] SERE AN Fojdwke 20 mikg 2
1,13, 2 47 A7FAE S84 SUE ol&ste A
737 Folsidt.

o~
=3 T



5.2. SFAHIEZ
/\] ) %zl

SUHER A Y
o Folz el o 22 Ak Fo
1A, ok sz 2

3]
i=

el
of rRe-2E BAYA
A Fste] Ml EZAE
1,000 rpmellA] 5 27F LA
T EE A% FBSE #
ZTFEEHAE ARSI

Zal,
KN
=

iﬁl

zi]El-ou (o]

A=

o} AlE 3
g I Alzolo tqa—/
FH5A1A slide glassol] =231

TTEE FFEEHAE acridine orange
(40 pgmh)E A & FEAEFTAY g9y HE+

(polychromatlc erythrocyte, PCE)Oﬂ A€

T‘F{E

T‘ﬂiﬁﬂ 5‘3 ‘:}‘?-5”3 HEe] Ll 7—}7—]' 48keln ]
FITC filter7} “&2t¥l FFHAv] A (Axio Imager Al, Carl
Zeiss, Oberkochen, Germany)S.2 33ty 43 W=E
dEsp] flste] w2 500709] ZdA Aot 4,000 7He] o
A4 HEFE 3 9 o|F 43 tgdA HIFE (PCE with
one or more micronuclei, MNPCE)-/] ‘?_]EE =731
th Al Al 271 Al HEF 2 A719] AA
A A 7Fse A7 ekl FrEMEe] 3l
YT dAEe el 99, 71E} =¥ ¢
2AE ’\5”—3 Arainon, 28z ol2ds s
A%} B 5 B9 HBT (PCE) T & i
(MNPCE)2} ?dxﬂ AL o vdd HE PCE/

(PCE+MNPCE)9 %Lﬂ%it}
735’4’ &
o7 F7kh=

=4
9] 1
U-_-"Z
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R

—r‘?]j_
HhdE 9
W
E
=9

HE, P

A3l
Aol

9]

5.3. SAl Al

SAXE 2 Gl o, &A% F 3 He
2 AR AT A aﬁeﬂ% H]&-, PCE/(PCE+MNPCE)p]
gk fold AL 5% o404 one-way ANOVA test
=2 AA 3tk SPSS 19.0K (IBM Corp., Annonk NY,
USA) BAZ2I#E o|gslon SAAZ 3 5% 5o
Al frede st (p < 0.05).

I 48]

4 o
1. N 20| x| ol A

A o] GAAlelE i e BRlEl] flske] i
2ol (CHO-KDE ©l8-3ted thatddAe] A (-89
mix)2t A (+89 mix)slolA FEAGAIE AFE vfgoz

Aol w2t 5545%°] Al 250l vehdn] F7194
A FHo] 713 BES HL FEE sk, AESAo] UEl

Ue T 729 Alx5A40] gl 558 XY s=2 A

215

=A
=

4

okl

7t

Table 1. Cytotoxicity data of Coix lacryma-jobi L. var. mayuen
Stapf sprout extract for dose-determination on Chinese
hamster ovary fibroblast.

RICC" (%)
Dose (mg/mQ) Treatment for 6 hrs Treatment for
199 .59 22 hrs (-S9)
0 (negative control) 100 100 100
0.0006 100 100 100
0.0013 100 94 97
0.0025 97 100 100
0.005 100 100 97
0.01 95 94 88
0.02 100 100 79
0.04 95 100 67
0.08 89 100 67
0.16 78 94 36
0.31 57 83 12
0.63 46 63 0
1.25 30 46 0
2.5 0 29 0
5 0 0 0

DRICC; relative increase in cell count.

3315
SEARAY A A B 6 A2 AT (499

mix)}> 0.63 mg/ml, A 6 AlZF At (-S9 mix)}> 1.25
mg/ml, FA] 22 AJ7F X2 (-S9 mix)y 0.08 mg/ml o] Fi=
oM 55+5%2] MEFAAAE] YERoH, F7194A 9
#HAE JFsElt) o] FEE HAEER Sl 3] 49 3

o 1=
A2 EAHe] TEE v o] AT (Table 1).

AFRAA 24 (+S9 mix, 6417 AHEL) @ 0.04, 0.16,
0.63 mg/mé

AL A 2R (-S9 mix, 647 A& E) : 0.08, 031,
1.25 mg/ml

AR Al FA (-S9 mix, 22A17F A E) @ 0.005, 0.02,
0.08 mg/ml

AAA I A, A EA (+S9 mix) 6 A7
A ZolAe] 0, 0.04, 0.16, 0.63 mg/ml Fx=AAA zHzt 0.0,
0.0, 03%= HZ=oH, FHPI X AN EE 717}

0.7, 0.7, 0.7%= FZEAIL (Table 2 and Fig. 1), tHAFEA
A FA (-S9 mix) 6 AlZF A9l 0.06, 031, 1.25

mg/ml Fx=oA ZF2E 0, 0.3, 0.3%% FEEJAoH, FH o1 F
AZ FENEE 717} 13, 1.3, 1%2 Z2E2A0} (Table 3

and Fig. 2). gk, OA3A] FA] (+S9 mix) 22 A7+ *E]
o412l 0.005, 0.02, 0.08 mg/ml F=A+= Z+2F 0.0, 0.0,
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Table 2. Metaphase analysis in the presence of S9 mix with Coix lacryma-jobi L. var. mayuen Stapf sprout.

No. of numerical

No. of structural aberrations

aberrations
Treated Dose No. of Polyploid gap Chromatid  Chromosome No. of Incidence (%)
Group ™ (ng/m0) observed type type aberrant cells (-gap)
cells No. of Incidence (%) Others
aberrant . g’ ab? ce? csb?  cse” Decision
cells Decision
Negative 150 0 0.7 0 1 0 0 0 0 1 1 0.7
& 6 0 150 2 0 1 o o o0 0 1 1
COI’]tI’O' 300 2 COﬂtl’Ol 0 2 0 0 0 0 2 2 Control
150 0 0.0 1 1 0 0 0 0 1 2 0.7
0.04 150 0 . 0 0 0 0 1 0 1 1 .
300 0 negatlve 1 1 0 0 1 0 2 3 negatlve
Test 150 0 0.0 0 1 0 0 0 0 1 1 0.7
6 0.16 150 0 ) 0 0 1 0 0 0 1 1 )
SUbStanCe 300 0 negatlve 0 1 1 0 0 0 2 2 negatlve
150 0 0.3 1 0 0 0 1 0 1 2 0.7
0.63 150 1 . 0 0 1 0 0 0 1 1 )
300 1 negatlve 1 0 1 0 1 0 2 3 negatlve
Positive 10 150 0 0.3 0 9 8 1 2 0 20 20 15.0°
Control 6 (ng/m) 150 1 . 0 10 11 2 2 0 25 25 .
[CPAY)] ve 300 1 negatve o 19 19 3 4 0 45 45  positve

Yg; gap, Yctb; chromatid break, Pcte; chromatid exchange, Ycsb; chromosome break, *'cse; chromosome exchange, ®CPA; cyclophsphamide
monohydrate. "Represents a significant difference at 1% level with the negative control (p < 0.01).

(A) (B)
3
5
® 8
2 < 3
9] g
5 3
Q1 o 2
Q O
O \
1
0 -ll/// 0
00 01 0.2 03 0.4 05 06 0.7 0.0 0.1 0.2 0.3 0.4 0.5 06 0.7

test substant (mg/ml)

test substant (mg/ml)

Fig. 1. Frequency of aberrant metaphases for Coix lacryma-jobi L. var. mayuen Stapf sprout at 6 hrs treatment with S9 mix. (A);
numerically aberrant metaphases (B); structurally aberrant metaphases.
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Table 3. Metaphase analysis in the absence of S9 mix with Coix lacryma-jobi L. var. mayuen Stapf sprout.

No. of numerical

No. of structural aberrations

aberrations
Treated Dose No. of Polyploid gap Chromatid Chromosome No. of Incidence (%)
Group ™ (ng/md) observed type type aberrant cells (-gap)
cells No. of Incidence (%) Others
aberrant » g’ ab? ce¥ csb?  cse” g +g  Decision
cells Decision
Negative 150 0 0.0 1 0 0 0 0 0 0 1 0.3
& 6 0 150 0 2 0 0 0 1 0 1 3
COI’]tI’O' 300 0 Control 3 0 0 0 1 0 1 4 Control
150 0 0.0 0 0 0 0 1 0 1 1 1.3
0.06 150 0 . 0 1 0 0 2 0 3 3 )
300 0 Negatlve 0 1 0 0 3 0 4 4 Negatlve
Test 150 0 0.3 0 1 0 0 1 0 2 2 1.3
0.31 150 1 ) 0 1 0 0 1 0 2 2 .
SUbStance 300 1 Negatlve 0 2 0 0 2 0 4 4 Negatlve
150 0 0.3 0 1 1 0 0 0 2 2 1.0
1.25 150 1 . 0 1 0 0 0 0 1 1 .
300 1 Negatlve 0 2 1 0 0 0 3 3 Negatlve
Positive 0.5 150 0 0.0 0 7 11 2 2 0 22 22 16.0°
control 6 ( /mQ) 150 0 . 0 10 11 3 2 0 26 26 .
[MMA?] ve 300 0 Negative g 97 20 5 4 0 48 48  Positie

Vg, gap, Zctb; chromatid break, Jcte; chromatid exchange, “csb; chromosome break, *'cse; chromosome exchange, “MMA; methyl
methacrylate. "Represents a significant difference at 1% level with the negative control (p < 0.01).

(A)
3

Occurrence (%)

0.00 0.25 0.50

test substant (mg/ml)

0.75 1.00 1.25

Fig. 2. Frequen

(B)

Occurrence (%)

5

i /\,
0
0.00

0.25 0.50 0.75

test substant (mg/ml)

1.00 1.25

of aberrant metaphases for Coix lacryma-jobi L. var. mayuen Stapf sprout at 6 hrs treatment without S9 mix. (A);

numerically aberrant metaphases (B); structurally aberrant metaphses.
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Table 4. Metaphases analysis in the absence of S9 mix with Coix lacryma-jobi L. var. mayuen Stapf sprout.

No. of numerical

No. of structural aberrations

aberrations
No. of . Chromatid Chromosome No. of Incidence (%)
Group Tre;]artsed (m[;(;?neQ) observed Polyploid gp type type aberrantcells  (-gap)
cells No. of Incidence (%) Others
aberrant . cb cte ctb cte -g +g  Decision
cells Decision
Negative 150 0 0.0 0 1 0 0 0 0 1 1 1.0
5 22 0 150 0 0 1 0 0 1 0 2 2
Contro' 300 0 COntrOI 0 2 0 0 1 0 3 3 COntrOl
150 0 0.0 1 0 0 0 0 0 0 1 0.7
0.005 150 0 . 0 0 0 0 2 0 2 2 .
300 0 Negatlve 1 0 0 0 2 0 2 3 Negatlve
Test 150 0 0.0 0 1 0 0 0 0 1 1 1.0
bet 0.02 150 0 ‘ 0 1 0 0 1 0 2 2 ‘
substance 300 0 Negatlve 0 2 0 0 1 0 3 3 Negatlve
150 1 0.3 0 1 1 0 0 0 2 2 1.0
0.08 150 0 ) 1 1 0 0 0 0 1 2 .
300 1 Negatlve 1 2 1 0 0 0 3 4 Negatlve
Positive 0.15 150 0 0.0 0 7 10 3 2 0 22 22 16.7°
control 22 150 0 , 0 8 14 4 2 0 28 28 -
[MMA®] MBI 300 0 Negative o 45 24 7 4 0o 50 50 Positive

Yg; gap, ?ctb; chromatid break, Pcte; chromatid exchange, “csb; chromosome break, *'cse; chromosome

exchange, “MMA; methyl

methacrylate. “Represents a significant difference at 1% level with the negative control (p < 0.01).

(A)

3

N}

Occurrence (%)

[

0.00 0.02 0.04

test substant (mg/ml)

0.06 0.08
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[0}
=
3 2
[5}
o
O
11\./= -
0
0.00 0.02 0.04 0.06 0.08

test substant (mg/ml)

Fig. 3. Frequency of aberrant metaphases for Coix lacryma-jobi L. var. mayuen Stapf sprout at 22 hrs treatment without S9 mix.
(A); numerically aberrant metaphases (B); structurally aberrant metaphases.
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(TA98, TA100, TA1535, TA1537, WP2 uvrA)®] s=2 A
A3I9T} (Table 5).
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Table 5. Range-finding study of Coix lacryma-jobi L. var. mayuen Stapf sprout with and without metabolic activation.

No. of colony/plate [Factor]"

CO(E(;SIZ ?et;on Substitution mutation Frame shift mutation

TA100 TA1535 WP2 uvrA TA98 TA1537
0 127.3%10.07 [1.0]  30.3%£2.52[1.0]  31.3%£2.31[1.0]  41.3%4.51 [1.0] 9.3+2.31[1.0]
61.7 125.7%3.70 [1.0]  31.3%2.69[1.0]  29.7+2.08[0.9]  40.7+2.89 [1.0] 9.3+1.15 [1.0]
SOMix 185 110.3£5.03 [0.9] 30.7%3.79[1.0]  28.0+2.65[0.9]  40.7+3.21 [1.0] 9.7+2.08 [1.0]
) 556 116.7£5.13 [1.0]  30.3£3.46[0.9]  31.7%3.21[1.0]  39.0%2.65[1.0]  10.0£2.00 [1.0]
1670 124.0£4.59 [1.0] 27.7+1.15[0.9]  30.7+4.16[1.0]  39.7+1.15[1.0]  10.0=2.89 [1.0]
5000 120.0£7.00 [1.0] 27.3+0.58[0.9]  32.7+2.52[1.0]  39.7+3.06[1.0]  12.0+2.05 [1.3]
0 1207115 [1.0] 31.3%3.06[1.0]  31.7+231[1.0]  39.0+4.36[1.0]  11.7+2.52 [1.0]
61.7 132.7£8.39 [11] 30.7%£3.06[1.0]  29.7%1.53[0.9]  38.3%3.79[1.0]  11.3+0.58 [1.0]
SOMiix 185 132.0+9.54 [1.1] 283%4.04[0.9]  29.0+3.61[0.9]  42.0+0.00[1.1] 9.0+1.73 [0.8]
(+) 556 13172416 1] 27.0£4.36[0.9]  31.3£2.08[1.0]  43.3+2.08[1.1]  12.3+3.06 [1.1]
1670 131.3£8.39 1] 29.7+2.52[0.9]  32.3+1.53[1.0]  41.3+3.06[1.0]  12.0+2.65 [1.0]
5000 133.7£8.39 [11] 29.3%£2.52[0.9]  32.3£4.52[1.0]  38.0%2.00[1.0]  11.3%3.06 [1.0]

Positive control
Identity NaN;? NaN; 4-NQO? 2-NF¥ 9-AA”)
sggnx (pﬁgﬁiﬂt{ﬁﬁﬁgﬂ 15 15 0.5 2.0 80
No. Of[FC;C'fO”r{/p'ate 454.7+26.10 [3.6) 375.3+18.58 [12.4] 380.0=5.29 [12.1] 372.0+28.21[9.0] 340.3%12.86 [37.4]
Identity BP® 2-AA 2-AA BP BP
S{()_f;_/\)ix (uz/‘;];fer;t[rﬁsggd 2.0 2.0 10 2.0 2.0

No. of colony/plate

[Factor] 452.0%6.00 [3.7]

357.3£24.03 [11.4] 358.7+20.43 [11.3]

373.3+8.08[9.6] 373.3%x6.11[32.0]

Number of viable cell 113.0%=1.73

116.7+4.16

130.3%£2.89 120.0+0.17 118.3%£2.52

PNo. of colony/plate; number of colonies of treated plate / number of colonies of negative control plate.
919-AA; 9-aminoacridine.

nitroquinoline-T-oxide. ¥2-NF; 2-nitro fluorene.

oF 2 W] — 36 ] ¥ ZoF FRIF] AFo] AFsA
A=A FRABIAT) (Table 6).
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344 £ 165 g 500 mgml FoJFolA= 338 + 147 g,
1000 mg/m¢ Fodell A= 329 + 1.11 g 2000 mg/ml Foiit
ME 347 £ 1.76 g, ¥ thETolA 342 + 072 g0 &
23t 2|7t §ISATh (Table 7 and Table 8).
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2NaNs; sodium azide. ¥4-NQO; 4-

9BP; bezo(a) pyrene. 72-AA; 2-aminoanthracene.
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Table 6. Main study Coix lacryma-jobi L. var. mayuen Stapf sprout with and without metabolic activation.

Number of colony/plate [Factor]"”

Concentration Substitution mutation Frame shift mutation
(ug/plate)
TA100 TA1535 WP2 uviA TA98 TA1537
0 119.0£3.46 [1.0] 24.7+2.08[1.0] 27.7%3.51[1.0]  37.0£3.00[1.0]  12.3%1.53 [1.0]
61.7 119.322.52 [1.0]  25.0+3.61[1.0]  29.7+1.53[1.1]  39.7+3.21[1.1]  11.7+0.58 [0.9]
SIMix 185 118.0+1.73 [1.0] 26.7+231[1.1]  29.3+2.08[1.1]  39.0=3.00[1.1]  12.3+0.58 [1.0]
) 556 108.7+8.96 [0.9] 22.0+2.00[0.9]  28.3+2.08[1.0]  41.3=2.31[1.1]  10.0+1.00[0.8]
1670 120.024.36 [1.0] 24.0+4.00[1.0]  27.7%3.2101.0]  38.3=115[1.0]  13.0=1.00[1.0]
5000 11632153 [1.0] 24.7+3.51[1.0]  29.3+1.53[1.1]  44.0=1.00[1.2]  12.3+2.08 [1.0]
0 125.3+2.52 [1.0] 273+3.51[1.0]  30.3+1.15[1.0]  40.0=2.65[1.0]  12.0%+3.00 [1.0]
61.7 128.0+11.36 [1.0]  28.7+2.52[1.0]  32.0=1.73[0.9]  39.7+4.16[1.0]  11.3+2.08 [0.9]
SIMix 185 12402458 [1.0] 31.3+2.08[1.1]  27.3%4.61[0.9]  39.0£3.61[1.0]  13.0=0.00[1.1]
(+) 556 11732611 [0.9] 30.7+3.21[1.1]  28.0+3.00[(0.9]  32.3=1.53[0.8]  12.3+0.58 [1.0]
1670 120.7+8.02 [1.0]  30.0+3.61[1.1]  30.3%3.51[1.0]  40.0=3.61[1.0]  10.7+2.08 [0.9]
5000 125.7+1.15 [1.0] 273+1.53[1.0]  29.3%3.06[1.0]  40.0=0.00[1.0]  12.0%+2.00 [1.0]
Positive control
Identity NaN; NaN,? 4-NQO? 2-NF¥ 9-AA”
59gnx <p§)§?§f£t{?§§2r1 15 15 0.5 2.0 80
Nploét‘e’f[‘;;’l‘t’%/ 437.3+35.57 [3.7) 372.7+20.03 [15.1] 389.3+26.41 [14.1] 392.0+53.70 [10.6] 450.7+41.05 [36.5]
Identity BPY 2-AA7 2-AA BP BP
S?()T)ix (H?F;;Zfer;t{ssggﬂ 2.0 2.0 10 2.0 2.0

No. of colony/
plate [Factor]

336.0£20.30 [2.7] 342.7+50.21[12.5] 333.3%x10.26 [11.0]

364.0x21.07 [9.1] 336.0%9.17 [28.0]

Number of viable cell 117.0%£6.06

120.3%3.06

123.3%+1.53 120.0%1.15 120.7%3.06

YNo. of colony/plate; number of colonies of treated plate / number of colonles of negative control plate. 2
'9-AA; 9-aminoacridine. °©

nitroquinoline-T-oxide. ¥2-NF; 2-nitro fluorene. °
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'NaN;; sodium azide. ¥4-NQO; 4-

'BP; bezo(a) pyrene. 72-AA; 2-aminoanthracene.
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Table 7. Clinical signs and body weight changes after administration.

Division : Main-test Sex : Male
Body weight (g)
Dose Animal# Clinical signs - y, - 8 - 5 —
(mg/kg - bw/day) Receipt Administration Sacrifice

1101 Normal 29.8 33.2 33.1
1102 Normal 30.8 33.4 32.3
1103 Normal 31.6 33.9 35.9
0 1104 Normal 31.3 35.4 35.0
1105 Normal 32.6 36.9 35.9

Means=S.D. 31.2+1.03 34.6+1.57 34.4+1.65
1201 Normal 29.2 31.9 31.6
1202 Normal 31.7 33.3 35.4
1203 Normal 29.9 34.2 33.3
500 1204 Normal 29.9 34.5 34.2
1205 Normal 32.1 36.3 34.7

Means=S.D. 30.6+1.26 34.0+1.62 33.8+1.47
1301 Normal 31.8 32.7 32.8
1302 Normal 30.6 33.6 32.8
1303 Normal 32.2 34.1 34.6
1,000 1304 Normal 30.8 35.5 32.6
1305 Normal 31.3 37.1 31.5

Means=S.D. 31.3+0.67 34.6+1.73 32.9+1.11
1401 Normal 32.5 33.2 33.2
1402 Normal 32.2 33.4 33.1
1403 Normal 30.3 34.3 34.7
2,000 1404 Normal 30.8 35.5 35.2
1405 Normal 31.6 36.8 37.4

Means=S.D. 31.5+0.93 34.6+1.51 34.7+1.76
1501 Normal 31.3 33.2 33.5
1502 Normal 30.6 33.6 34.7
) ) 1503 Normal 31.1 33.8 34.2
2 (mitomycin C) 1504 Normal 31.0 34.5 33.6
1505 Normal 31.4 36.1 35.2

Means=S.D. 31.1=0.31 34.2+1.14 34.2+0.72

oA GARe] 7 W F2A o HIETt &l 2Lt glo] BE 459 BE w=dX F2Y A FX9] AEA
R RO AV SAA Gk Y A Sl B} U Ao, SRR Bl O
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1)) %) -‘—E Ao Atadrt
B AE 2R A 7] nAE HASIMe] ARe %
olslr] $J8l sl=Eld 274 a2 Salmonella typhimurium
TA98, TA100, TA1535, TA1537% EHER 874 5
Escherichia coli WP2uvrA & 5 7|9 4F5 o]&35le] E]
SQvolNRe AAlsin 80 vaz R A B @
5 @Ae] F= 0, 61.7, 185, 556, 1670, L3l 5000 xg/
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Table 8. Observations of micronucleus after administration.

~Aojel - e

Division : Main-test Sex : Male
Dose Animal# MNPCE MNPCE"/ PCE” PCE/
(mg/kg) observed 4000 PCE (%) counted 500 RBC? (%)
1107 3 0.08 213 426
1102 5 0.13 221 44.2
1103 3 0.08 205 41.0
0 1104 6 0.15 218 43.6
1105 5 0.13 208 416
Means=S.D. 4.4+1.34 0.11+0.034 213.0+6.67 42.6+1.33
1201 6 0.15 198 39.6
1202 5 0.13 214 42.8
1203 3 0.08 214 42.8
500 1204 2 0.05 210 42.0
1205 5 0.13 207 41.4
Means=S.D. 4.2+1.64 0.11=0.041 208.6=6.62 41.7+1.32
1301 4 0.10 210 42.0
1302 6 0.15 216 43.2
1303 3 0.08 204 40.8
1,000 1304 3 0.08 202 40.4
1305 2 0.05 200 40.0
Means=S.D. 3.6+1.52 0.09+0.038 206.4+6.54 41.3+1.31
1401 4 0.10 213 426
1402 3 0.08 209 41.8
1403 3 0.08 200 40.0
2,000 1404 3 0.08 210 42.0
1405 3 0.08 198 39.6
Means=S.D. 3.2+0.45 0.08+0.011 206.0+6.60 412+1.32
1501 40 1.00 221 44.2
1502 40 1.00 208 41.6
, , 1503 32 0.80 214 428
2 (mitomycin €) 1504 36 0.90 197 39.4
1505 37 0.93 211 422
Means=S.D. 37.0+3.32 0.93+0.083 210.2+8.81 42.0+1.76

MNPCE; micronudleated polychromatic erythrocyte. ?

PCE; polychromatic erythrocyte. ?RBC; red blood cells (polychromatic erythrocyte +

normochromatic erythrocyte). “Significant difference at 5% level compared with the negative control (p < 0.05).
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