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A Genotoxicological Safety Evaluation of Crude Antifungal Compounds

Produced by Lactobacillus Plantarum AF1 and Lactobacillus Plantarum HD1
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ABSTRACT

This study investigates the genotoxicity of crude antifungal compounds produced by
Lactobacillus plantarum AF1 (L plantarum AF1) and Lactobacillus plantarum HD1 (L. plantarum
HD1) isolated from kimchi. The genetic toxicity of crude antifungal compounds was evaluated
in bacterial reverse mutation in Sa/monella and Escherichia spp., chromosome aberrations in
Chinese hamster lung cells, and micronucleous formations in mice. In bacterial reversion assays
with Salmonella Typhimurium TA98, TA100, TA1535, TA1537, and WP2uvrA, crude antifungal
compounds did not increase the number of revertant colonies in both the absence and presence
of the 59 metabolic activation system. In the chromosome aberration test with Chinese hamster
lung cells, crude antifungal compounds showed no increase in the frequency of chromosome
aberrations in the short—period test with/without the S9 mix or in the continuos test. In the
in vivo mouse micronucleus assay, crude antifungal compounds showed no increase in the
frequency of polychromatic erythrocytes with micronuclei. The results show that crude antifungal
compounds produced by L. plantarum AF1 and L. plantarum HD1 did not induce any genotoxicity.

Key words: crude antifungal compounds, genotoxicity, reverse mutation, chromosomal aberration,
micronucleus test
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L A&

e Qe dRE QT2E, X=, W, TR
AR T FAbEE, A, ARl R E T
ANALEAE 9 AL, 2 o] 2n2E T 2
2 WEAF] AR Fa8g 9% 3 gk
Frakte et ddste] a3 2o
2 GEA ko, A wFe] A, Fulldol o3
e FEst A, Aol A S 30, A
Ateh Wule] JiA, dds), detasdt, SHaHE
Astadt, Hrls Astad o= olgHa gl
(Baek 1993; Kato et al. 1994; Shida et al. 1998;
Jung et al, 2000; An et al, 2013), °]&]3} 2T
F5o] AFH7] ARBHHEA fiikte] probiotics 2
A 3 fado] anlEe] 78 FerdER
AEEoklM veksiAl ARHAL ot Rt o2t
B AAER AR 71548 B2 y-aminobutyric
acid, exopolysaccharide, conjugated linoleic acid,
bacteriocin, &3 B4 Fo] Ee|=HA 1 o] 7}
27} 62 Z7}Ea YrkKimmel et al, 1998; Yang
2008).

AFE ARSEE Q1 WA AEF 7Ol o
gk QIAell thgk el thet dedrt AR7] Akt
A ol2lgk EAIE Ask] fFF MER A BE
o WRlo R HAE el AFEEA e 7=
o] @ol XY= U}, frkte HaAg F 4%
WELES Agste] Aol FnE Al went
oflel f71MMe HIESt] HO;, CO», diacetyl,
bacteriocin, reuterin, fatty acids 2] thF3t &
2 Alete] 2 Fof ol nldeT} B vy
o] S-S oAlste] 2] REaAH kS &
Agkc}(Stiles 1996; Klaenhammer 1988; Messens &
De Vuyst 2002). fAHrS o]83k Al & &3
Aol #3 A7t HT oA F3EA o
(Lim & Im 2007; Yang & Chang 2008; Lee et al.
2010a, 2010b; Gupta & Srivastava 2014; Ryu et al.
2014). 53] nJAEo] ikehs A =4
A= FEa Qs g dedz defx
bacterocing Q1A AF=H Ashr]de] Thald 7}

FEEAELe 23] EEoEH, AA F=Esiar
A90] Whohe ol A1 el el WA
o] E840] FohE 2lckTagg et al, 1976). ek
bacteriocin it HeI7F vl BRI Iete Fofit,
AFE, Aol A} FAT 5o TS o
AFAY APEA7IE &7 Yrk(Drider et al.
2006). X A = Lactobacillus&L 5714k}
A A S22 bacteriocing AT ZH F
3 Ao S5 AAlhs 2o g dexichAlander
et al. 1999; Yang & Chang 2008; Seo et al, 2010;
Ryu et al, 2014), L plantarum AF10] AJ2¥sl =3}
it BAe] B9 AA FEHIL e AEREA S
AT BAS v X3 23} sodium benzonate,
potassium sorbate 3= pimaricin®} H]|$8EAY &
o A% gaart e Ao JEew, 5%
o], Al ¥ aRE Fhsh= W dat 24s 7
3 AtHYang & Chang 2008). L plantarum AF19]
AQket 37T 54 e pH, %, peptidase,
lysozyme, e-amylase, lipase$} £ G4 Sl H|
nF oAt Ao g YePdtl L plantarum AF1S-
k2o Tl 9 F oA 45 vHE AT F
ofgh AT 23, S4do] WA ke Ze=w
HEJHLee et al. 2011; Lee et al, 2012). T3k
AR FAHtE9l L plantarum HD10| AaksE 283
E4o| AeE grEths Fgold o e g
Z7do] Uelskom, o]F 2% A-83t7] flste] 2
T glo] Azt Tl AEFEREAR A3}
e HHEele] ARSI AR v
ERATHRyu et al. 2014).

ot QEERE AEH 7 AREETEA Qb
4Jo] 4= GRAS(generally recognized as safe) W]
Azolehs A 7ML Qlet. o fiktEel A
5k 715 EE digk A AARE wile- mlEjgh
Holt}, §xkto] A= bacteriocing 21E27}
A 5e A A AR ATz ALeS SlaiA
3 7tel gk ATV AAIZH LR o] FofA
RS B, AR B WA el
g sk 4ds 7he7Iv dAle DNA
o] Be3E ehis 402 TSk BT o

<l
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v2 o]&%1 tH(Huang et al. 2014). Rim et
,2009)9) SI3HA FASAAGE AFEA] f
=4 g kS clSshe Aol skl
o} webs] 2 Aves A ket L

AF13} [ plantarum HD10] A48k Z8t E49]
R L R L= E R E R
= FsAol B e AN fasA
o 2 oJokEol A ] A (Ministry of Food and
Drug Safety 2014) 2 OECD guideline(OECD 2001a,
2001b, 2001c)°ll webs Altg o83k EFEH
o] A3, CHL AZE o8&+ XA o3 17 & wt
G2 EFTAEE o]85 LFAIF o R Zlgstglon,
L. plantarum AF13} I, plantarum HD190] Z}Z}; 2373
g 2z =2 F Aol 2, e
o] W7t vh27] witol AFH/ER AMSIE
785 2ol AMgsHd A £S5 HoE Al
o] FF 4oiA ARgskch

. plantarum

0. A-+34

= - h=4
o] =sitta delRl faltFel L plantarum

AF1(Yang 2008)9} L plantarum HD1(Ryu et al,
2014)& AE3kgnt. AR 2R Eelg s S
mL MRS(Difco Laboratories, Detroit, MI, USA) A
wjA]el HE3ke] 30T incubator(Vision Co., Seoul,
Korea)ollA] 24A17F =] wd3}SItt, 100 mL MRS
AR vl 1% HujFHS HFskaL, vl 30Tl
Al 24A17F B Bl Shdtt, 2 S 4T
oA AARE](9,500xg, 158)EF DL FHAS
0.45 p#m membrane filter2 A|t3le] zhzhe] wljok

Ale Fviselct

2. ZgTIR 20| YA
L

. plantarum AF13} I, plantarum HD10] 2743k

Z37 B2 FE GAEY Eele solid phase
extraction(SPE) A G F3l HAISHITH(Yang
2008). ATE vk AN 2.5 LE methanold} 10
mM sodium acetate 98-S S8 equilibration 7
el SPE column(Isolute, C18 EC, 10 g, Unternational
Sorbent Technology Itd, Hengoed, UK)ell E3}A]7]
3, 5% aqueous acetonitrile(HPLG-grade, Fisher Scientific,
Fair Lawn, NJ, USA)E ZHH-2 Al&S}aL 95% aqueous
acetonitrile2 3 mL & FH3}IIct =H AE=
Speed vac concentrator(CentraVac VS-802, Vision
Co., Speed, Seoul, Korea)E o]&3}le] &rE &4
8] AAZ F A2 ARSI

3. M= 0|8¢et EFISHHOIAH

AlTtE o] 85 FAEAHARS 2FJoREet
A HAE7ES F3ke] AR Ministry of
Food and Drug Safety 2014), A|@&Z2e] EA=A
Ho| YA 5+ histidine Q7A 759} Salmonella
o} tryptophan 874 FF9 OIS 2 o
AFSPES ol8ate] M. Aol AR
T+ Salmonella  typhimurium TA98, TA100,
TA1535, TA1537, Escherichia coli WP2uvrA®] 57
F2 olgajoin. ol FFe] H4 54 hisidine
274, typtophan @74, Ake]A ,
violet 774, ampicillin WA 55 <2lsc}. A
FEAL NPT B SRFE sEE )
of ALgFRCH, Z7ke] B e SR
< BEFRTE ARSI, FedEREEdEE 2

aminoanthracene(2-AA),  2-(2-furyl)-3-(5-nitro-2-furyl)

J

N

deb g

A, crystal

acrylamide(AF-2), 9-aminocridine(9-AA), sodium
azide(NaN;)& DMSOI| gasto] ARg-8l3drt, & Al
A2 vl FRASA g W=t =2 pre-
incubation WO R BAEAH|AHS A8
HAmes et al, 1975; Maron & Ames 1983), A|&&
do % AAS g A FEE Arlske] 5000 ¢
g/plated il FEZ S}al FH] 22 SHA9] =
2 Zzte] gl Aefstalon, 2wt s-9egtl
= ol&% trEMIHS FsH=H, 5000 w
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g/plate FE7FA] A|FEZ] o]t AlEZ/o] Hol
A gkstrh. B AT e FE(312.5, 625,
1250, 2500, 5000 pg/plate)S ALE3FS] STHF HE
ArEton, o] AEAE 7 Ueh A & 5%
£ Ha == ARt A2kl #FE nutrient
broth(Sigma-Aldrich Corp. St. Louis, MO USA)°||
AEste] 37ColA 12213 eguidet F, gl
(1.0x10" cell/mL) 0.1 mL, Z} % SAE A|FE3
49, SAdEEEd & HHEEZE 01 nL,
0.1M sodium-phophate buffer(pH 7.4) 0.5 mLE 3
7¥ske] 37°C ol 2083} pre-incubationS 2A1E}SITE
o thARHIAl P A-E-(ZAH, 599 B 59 &
3t Al sodium-phophate bufferg do}Fa1, o
ARIA H8(894)] 9= 59 EFY 0.5 mLE
Qi) Pre-incubationdt ¥ top agarE 2 mL €]
&3k5lal, Vogel Bonner minimal glucose agar
plateel] F53te] 37Cel| 484K wiFEE the: BAE
o] F2Y e At i - St
Andor A= A 9 &, 7o A5A
£ eI, 7t 5% T 3 plateE A85te] &
Eddlo] F2Y Fof HEAE A=

¢

=)

e

4, ERFHIAMES 0|8ct FAHH|O[LA

AMA o] AA|F-2 Chinese hamster -2 A&
o}l EE o]-83}] Ishidate et al. (1981)9} Dean &
Danford(1984)¢] ")l Fshe] AAJSH3ITE, & A
o]l AR83l Chinese hamster lung(CHL) fibroblast
A|ZEFE= ATCCOA T3kl or, 5% CO, Hl%7]
oM 37CE HiFsIt. ARHIARE 10% heatactivated
fetal bovine serum % 1% penicillin¥} streptomycin
S ¥5H3l Eagles MEM HiA|ollA] w3 ujokshqic).
wjokE M E= 2-3Y vt} 0.5% trypsin-EDTAS o]-&-
3to] A wjksion, o]& MEe] chromosome
= 257001, MZF7]E 14.9AK |0, A1
2o A o} o5 Felsly] ffste] Ha s
T2HE FH 22 AR AAsigen, 3Yzt
410" AES 5 mL v o2 wjeksh CHL Ao
AlFEd 9 FNEEEE 47 sEE Aeet

k. 59 Eolo] EASHE UklBEEE ) B9

OAIZE, S B4 v HE AlETE e 7
02 o] AIEER A AR 6ARRKEAIRE A
) B 24ARHAS A e) st e e, 6
ARE AREEE A8she A9 AE g8 %, A
2AG AASL A2 vjFH o= wHkste] 184
7r 7} wiFs skt REETIMES F26)
7] 918ke] BE plated]] ] 2] F& 243 Ao
colemidZE HZ F% 0.2 pg/mLo] HEZ 2]l
AlFEE A7) JRA] T 24243k 0.25% Trypsin-
EDTAE ARg3t] MEE whEjsiaitt. A% &4
Z7IAIEE 0.075 M KCI89 4 mLol| €3 37C <
BFolM 1583 A4 Aefgh $ J2kk sk
< W =3 Dol AT oS A BES
AZEIAL, 5%(v/v) Gimesad O & ABIe] YAE
Al4=7](BECKMAN COULTER, Indianapolis, IN,
USA) 2 MEE A8ttt 2F s=d 10078 o)
(&F 7 2007 9] 73R ARs sirleteion,
T-Zo K structural aberration)®} 472] o] 4K numerical
aberration) 02 o] AEFGITE. QA o]t
wo) @A gapd Al oPPALY BT FHL
o] 50 mlbel ] 24, 5% ol 10% mek e o
H, 100 ol T FHom HE BASh

(Ishidate & Odashima 1977).

5. ICR OFRA0] CHEE ASHAIH

7% % 7] Imprinting control region(ICR) 7|
5] 574 W FAISPE) k-2 30mtelE 9.2
QlEn}o] 2 (Gapyeong, Korea) T-43}e], 1579
TR AR T duk 39 AT S8t
=L polycarbonate cageol] ¥ thg SPF+
oA ARSEFAA AA daE Aot ARE
& IS A FolAlFh & AlfelA Fof &
ARIAFCZRY BT FoA7t 7Fset HaL F
= 2000 mg/kg B.W.25E FH| 28 3¢ 5=
AR, AR daE 33k SRl 83isk
o] ARg8kct, AN ZEZL cyclophosphamide
monohydrate 70 mg/kg B.W., S ZEZL& 33}
SHTE AR AR HAL FE+= 2000 mg/kg

oller, Al FEAZ 2413t HA o7 23] Fof

¢

o

o M 1

rlo
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S hAle} 5] 5 244b0] AT 7 Hayashi
(1991)9] Wil F3)e 40 pmg/mL acridine orange
A& slide glassoll =3ste] 37] Foll x2AX]
T, vhe2o] SRR AFH A 5 uLE slide
glassol] Hojreg] 3l cover glass® Yt} AlZE 11
AAZ T FFEnA slollr] w2 19kelF 2,000
71e] S polychromatic erythrocyte, PCE)S 3
Fto] 2Fo] 254 FBE W 298 A4 3
2F8 8 (micronucleated polychromatic erythrocyte,
MNPCE)E Z7g3to] 234 HIweE ALtetqirt.

6. SAXZ

B AFol|a AL Ay= SPSS 19.0 P/C package
E olg3td SAXEE HAAlEden, 1 A
p0.05%1 Aol BATH R feojdo] Qe o
2 Wrgatsirt. Ao IAIET AFAIFL Scheffe
=735} Dunnett's T3S AA|3}ICH

| fds Algak] Sl A
X2t L plantarum AF13} I plantarum HD1o)
Ak 2309 2 BE AAES FHoE 4

AEEAR AMESIS]  Salmonella  typhimurium]
histidine 274 591 TA98, TA100, TA1535,
TA15373} Escherichia coli®] tryptophan Q74 T
Q1 Wp2uvrAdl] theh EAEAMe] 8 AL
shoith B AlgeM A8 wxe] AAE S5t
5000 pg/plated Hil 52 sfo] FH] 29 5¢HA
FTER duAES AN onAdE 8
Al A}, dARA 1 2-8(59-) L A dA A
|59+ 9] BE A7 2oA ST E1EA|
oottt AlEEE AelrellA EAEdWHe] E2Y
T B A Zizte] ] sl ST
¥} v|wEke W 7 S VERIA it =
st thAR A A fel BAgle] BE AEE
A ATolA plate ol HHE R1=A] ket

SEAAAE ARE ugeg g BEAY Aye
Table 10 UERARITE, thARHAl m2-8(59-) &
A3 28(59+)2] BE A el ASA
a7} ER1=A] eksktt. AldEd e EAE
o] ZRUYSE BE 2N Dzt #5o o
3 Sdhzwd Hlwaksls w S7F FE Ve
2] ggiet, gk ik dAle] A8 5ol FAIglo]
BE ARER AglrA HHE ERlEA] eisirt.
AEEA 9 59 mixe] Fads g1t Hg Fo
AR A At F5gole] Qo] WEER| it

S/dizre] o] ek 7 Al elA TA9S,
TA100, TA1535, TA1537 E WP2uvrA T<F2] 27
Hol ko] el WellA #FEHITE Maron &
Ames(1983)]l oJa}H SAdthzrre] Heke A4 &
HAEAH ol o3 FA== Aolt shairk. w=gk o
o2 Eddlolde] gL Sl o]
Hehre] 2n)] ol AE YAHoE = AR
AAISF=H(Ames et al, 1975; Maron & Ames
1983), & AftellA] P ZzTe] EHEAH] H
7t AASA F7Vste] YEpgeng 2 Aol A

et FHENSE el & 5 A

2. IQRUHAMZEE 088t FMK| OlLAI

AAFANE L plantarum AF13} L plantarum
HD1o] A4kl 23zt =4 ¥ AAles 44 &
% 498 AE& Chinese hamster -21¢] lung cell
(CHL)& o]&ato] 23R (s9-)3 thAl/dmi(S9+) 2
A o IAFLS AABESIE. B ARl oA wA
EE AN A, AldEE A2 Al BE 8l
o] gleA] eigtet. s9 mix w]A-g(o]s}, S9-
mix© = 3, S mix ZE0]3}, 59+ mixo 2 H3H
9 Ay 24403k A2(oa, 24 AL A2 3
ShollA ZkzF 156, 313, 625, 1250, 2500 2 5000 x
g/mLE 27gste] AR A|RET 50 % o) de] Al
52 JAlso] BEHA et S MIT 4l ofsf
of 12} % AA AIFS 53l 50% AEF2] Al
< Hehll= F2E ekt shalov, e A
Z0A] AlEAe gk MEF2 A7} ERlEA|
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Table 1. Bacterial reverse—-mutation test of antifungal compounds

. Test Dose Colonies/plate (Mean + S.D.)[Factor]a)
Tester strain - - - -
substance (ng/plate) Without the S9 mix With the S9 mix
0 19 £ 1 25 1
312.5 20 £ 1[ 1.0] 24 + 2[0.9]
TAGS Test' 625 18 £ 1[ 0.9] 25 + 2[1.0]
solution 1250 16 + 1[ 0.9] 26 + 1[1.1]
2500 16 £ 2[ 0.9] 25 + 3[1.0]
5000 18 £ 1[ 0.9] 23 + 1[0.9]
0 100 = 1 115 £ 3
312.5 100 = 2[ 1.0] 115 + 2[1.0]
TA100 Test' 625 102 £+ 2[ 1.0] 115 + 1[1.0]
solution 1250 101 £+ 2[ 1.0] 113 + 2[1.0]
2500 104 + 4[ 1.0] 110 + 3[1.0]
5000 102 + 3[ 1.0] 107 + 5[0.9]
0 9+ 1 10 £ 3
312.5 8 + 1[0.9] 11 + 1[1.1]
TA1535 Test' 625 8 + 1[ 0.9] 11 + 1[1.1]
solution 1250 7+ 1[0.7] 12 + 2[1.2]
2500 8 + 1[ 0.9] 9 + 1[0.9]
5000 8 + 1[ 0.9] 8 + 1[0.8]
0 9+ 1 9 +1
312.5 8 + 1[0.9] 8 + 1[0.8]
TAL537 Test' 625 8 £ 2[09] 9 + 1[1.0]
solution 1250 10 £ 1[ 1.1] 10 + 1[1.1]
2500 9 + 2[ 1.0] 9 + 1[1.0]
5000 10 + 2[ 1.1] 11 + 1[1.1]
0 44 + 4 57 £ 2
312.5 44 + 3[ 1.0] 58 + 1[1.0]
Test 625 43 + 2[ 1.0] 53 + 2[0.9]
WP2wvrA o 1250 44+ 9[ 1.0) 55 + 3[1.0]
2500 43 + 1[ 1.0] 58 + 1[1.0]
5000 45 + 2[ 1.0] 57 + 1[1.0]
Positive controls
TA98 AF-2 0.1 326 + 34[17.2]
TA100 AF-2 0.01 417 £ [ 4.2]
TA1535 NaN3 0.5 325 + 11[36.1]
TA1537 9-AA 40.0 255 + 12[28.4]
WP2uvrA AF-2 0.01 240 + 24[ 5.4]
TA98 2-AA 0.5 175 = 9 [ 7.0]
TA100 2-AA 1.0 427 + 23 [ 3.7]
TA1535 2-AA 2.0 143 + 20 [13.8]
TA1537 2-AA 2.0 130 = 8 [14.0]
WP2uvrA 2-AA 10.0 304 + 8.5[ 5.4]

AF-2: 2-(2-furyl)-3-(5—nitro-2—furylacrylamide, 2-AA: 2-Aminoanthracene, 9-AA: 9-Aminocridine, NaN3:Sodiumazide.
All value are expressed as mean + S.D.
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U710l 1G5 2HE3FA] g9l

GARRE P (6717h el ofg Ao AR At
+ Table 29} 3049} Zo] A|FEA Az A| 28
SigollA zle] Fel=A] eotrh. AR A n A
8(59-, Table 2) Y tHAMEMA] 2-8(59+, Table 3)
o] BE Hg] 7oA oldw7d B AAA oo
HEE SAAUET, 1250, 2500 2 5000 #g/mL *]2]
T BT 0-1 Yo, AIEES g BRE 7
oA oldEr e RlimE gzl vty B
AARID FojaE EA] eksket, ST Al
52 A2t 25 polyploide] HlE=3= 0,002, oY
uplshe HEA] eRdeh ey Aol
= oPFETIde HlmelM BAA fest S #
2oty mEdE Ay so- mixe] A$+= 1250,
2500 2 5000 pg/mL ol lojrle] FAA| Fzold
Ao Edniee 2+t 0.5, 0.0 2 0.5%, 2o
Axe] ZAeE 242t 0.0, 0.0 2 0.0%E B2
otk 22]al 9+ mixe] 9= 1250, 2500 2 5000
ug/mLol| Qlojx o] QA FrolFAEe] SANIE
+0.5,0.5 2 0.5%, FHoPINEe] EH NeE 7}
7} 0.0, 0.0 2 0.5%= =LA}, 7F Azl &
AUz 73 FEROPIAIE 9 A oPAEe] &
A== 5% wRke]laL, FAduzare] g T30
4 A EFNEE 10% o] dol3iTt.

A& H(411Zh e ost A o] FAIH A
i+ Table 40l 9} Zo] AIFEA Xz] A] &
oA Fxo] FRIEA] et AR
AR o T g 2 FAA| ool HivE S
Z7, 1250, 2500 2 5000 pg/mL A&7 BT 0-1 ¥
Aom, AREAS AEgt BE oA o]
do] N SAUZET visle] BAIK FolA)
5 UEhA] skt SAuET T AldEE A
25 polyploid®] ¥Wlxi= 0.00]3, hfju)sl= =t
A et v P IR oS
o vzl TAA et 7P #EE 2R
a2 A3, AEEA 1250, 2500 D 5000 pg/mLo]
AofAle] AAA FRoPIAEe] FHNEE 77
0.0, 0.0 B 0.5% °IAL A FH oA =

Al 247} 0.0, 0.0 2 0.0mellh, SR

e

HAA] oPIAFL Efrsa iGN ] 4
A oPF AES HHOZ I AP =2A, AIRER
2] & Hzo FAREE Aol AEE EAste 543
155 Hrlshke Yol (Song et al. 2009). o] 4
e BAEduol g A ojeie
= opiog yehire BajEedolHel 1
N os el AEL JekDen &
Danford 1984), o)’%e| A3} [ plantarum AF13} L,
plantarum HD10] A2kl 283t EAXE A&
< AR FA 2 gAY =9l Bl R
e ket GAAol S ERAA] &2 Ao R Hol i

Aol fAol Qe Aow Bekslo] 2,

3. ICR DfRAO0]| CHet ASHAIH

EIABE S vhe

£ st} of 7790 A vheAE o]83te] 43
A& ArsEen I A= Table 5oF 2t} 7
of 8% RS AT ARAIR NN F49 A5TL &
2R kol AlE Hi &8l 2000 mg/kgE L
plantarum AF13} L plantarum HD10| 2738k Z3+
e B4 Ft AAEE 5F S8t &3] 475
ofglal, Fof - of 24 Rte| EFAMEE T8
28FE Freklth, BE AlgwelA £ 3
7] AREES gldler, B Al A2 L
plantarum AF13} I, plantarum HD1o] AA8E 3}
A =2 Qe Folx BT Bd Asel
34-35 g =g Ao Stz ol Hlske]
SAA frelidel At

ol

&

% i
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Table 5. Frequency micronuclei from the marrow in ICR mice treated with antifungal compounds

Sex Test commbound Dose No. of MNPCE"/2000PCEs" PCE/(PCE+NCE")
comp (mg/kg) mice tested (Mean + S.D.,%) (Mean + $.D.,%)"
Negative control
.06 £ 0.02 .07 + 2.54
SDW)? 0 5 0.06 £ 0.0 60.0 5
Test substance 500 0.06 = 0.07 58.32 + 3.14
Male Test substance 1000 0.10 + 0.06 58.52 + 175
Test substance 2000 0.08 = 0.04 58.98 = 4.77
Positive control 70 5 3.98 + 0.48° 41.58 + 168"

(CPA)®
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