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Genetic Toxicity Study of YH1715 Series, Antifungal Agents

Kwang Won Ha', Hye Young Oh, Chang Hwan Park, Ok Soon Heo, $oo Jung Sohn,
Eul Sik Han, Jong Young Lee, So Hee Kim and Hee Il Kang*
Genetic Toxicolgy Division, National Institute of Toxicological Research, Korea Food and
Drug Administration, 5 Nokbundong Eunpyunggu, Seoul 122-020, Korea
*Yuhan Research Center, 27-3 Dangjeongdong, Kunpo-Si Kyunggido 435-030, Korea

ABSTRACT : The results of chromosome aberration test in mammalian cells in culture (Chinese hamster lung
fibroblast cells) showed no induction of structural and numerical aberrations by antifungal agents of YH1715
series regardless of metabolic activation. While positive control group (mitomycin C and benzo(a)pyrene)
showed structural chromosome aberrations of 37% and 23%, respectively. The in vivo induction of
micronuclei was measured in polychromatic erythrocytes in bone marrow of male ddY mouse given YH1715R
and YH1729R at 1, 0.5, 0.25 g/kg by p.o. once. After 24 hours, animals were sacrificed and evaluated 40 the
incidence of micronucleated polychromatic erythrocytes in whole erythrocytes. Although a positive response
for induction of micronuclei in animals treated with mitomycin C demonstrated the sensitivity of the test
system for detection of a chemical clastogen, YH1715R did not induce micronuclei in bone marrow of ddY
male mice but induced cytotoxicity to bone marrow cells at the highest concentration (1 g/kg, p<0.05), and
YH1729R induced micronuclei in bone marrow of ddY male mice dose dependently (p<0.05) but did not

induce cytotoxicity to bone marrow cells.
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fluconazole,
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FAZAY FAELS FHGozA AAY e 28

AEEE Y Al

Aol dAE 9 AHAH ALSE APEAS YH
1715414 3dAs F@Fgeziy Faistth. YH
171544 g2 was WAl YH1715R(Lot. 1286-16)1} Al
9] YH1729R(Lot. 1270-26)Z #-43 ¢ £ Zo|n], & H o)A}
A &A= DMSOS LulZ she] YHI7I15SRF} YH1729R &
£3jate] AMgeion, SAUREAEE W& AMEES
o dRzEAZE AHYHAAE mitomycin C(MMO)E,
Al 30 A= benzo(a)pyrene(B(2)P)S AHEEHYITH A
Aol &olgt SAHNZEZR  polyethylene glycol
(PEG) 2008 Al43tg o, HHUZEE S MMCE AHS-3}
Ak Aldo] ARE3H fetal bovine serum(FBS), Eagle’s
minimal essential medium(EMEM), trypsin-EDTA %
Colcemid®= Gibco(Grand Island, NY, US.A)ZEE 735}4
o 7]e} A2k Sigma Chemical Company(St. Louis, MO,
US.Apt 5l AloF digjd o g2 e FYstidn).

AEH

1) M=ESF

AHLE EFEE A EE Chinese hamster lung fibroblast
(CHL) N Z2 d2 ZYAUA YA Sofuni WALZFE &
o} "o} A}-235}14t}. Modal chromosome numbers 250]1, A
FF7)%= 15A]7to|t(Ishidate et al, 1977). vjFHLE 10%
fetal bovine serum(FBS)3} 1%9] penicillin-streptomycinS- ¥ 3}
3l Bagle’s minimal essential medium(EMEM)& Al8-51% o™,
%3 $% M 5% CO.E FF3te 37°Ce wi¥7](Dual
CO, incubator, Shel-lab 1845 TC, U.S.A)|A] vf<k3lAc). uy
g AEE 2~3Y vlt} 0.25% trypsin-EDTAE- 918 0|83}
A A8

2) dgs=

A ZookEoti A el FATFHA AAkE SPREAH YA
FA) 5573 ddYA vl2E FFR}E X 3£1C, FE
5545%, "j7] 10~183)/hr, 35 W 12 br cycle, 2% 300~
500 Lux9] AMSEANA Z]IE|OJE ARSAAHTO WX
240 Lx 120 H mm)ol| 5nte]¥ o] A8t 1~2 Y47t
o} &3} AMS7I7E B9 BAS AAAA A% FEU A
ol AMEEIH o, AlRE AlEALETA S L] A FEA}
25 Qs %3] @@7)6A 121°C, 1527 BF#e o}

435 93}e] Maron and Ames(1983)¢] Ht
ol mhel, $9 2HL theat ol 2Alste] Ag3sT. 4
FojoREobanol A 2 AFSE SPF Sprague-Dawley )
ratG3A, 779, AF ¢k 200 g)oll com oilZ 3 A)7] Aroclor
1254(200 mg/ml)S 13) E715¢3(500 mg/kg)dt & 5 A 7
& B2k 30 3] 015 M KC $4L 4o} #as
g2 AAEO.000g 102)8 F A5 o] 59 2
< Ak GAA AN FAM AL 89 mixe] 24L& S9
fraction 1.5 ml(30%), MgCl-KCl salt solution 0.5ml, 1M
glucose-6-phosphate 0.25ml, 0.1 M NADP (02ml, 0.1 M
HEPES buffer, pH 7.55 0.2 ml, DW 2.35 mlo]¢]t}.

N

ERT HSMEE 0|S A0 AAE

YH1715R%} YH1729RS DMSO9) 591 3 A Zul% =)
o 10% HEE Wt AZTERNE S AN AT
Ao 138 24 well platec] 1 well'd 1x 10719 HEE
sEate] 297F MR 3, JuFo] & wjx9] 0.5%(v/iv)
o) FEREE, Fv) 22 5T $EE T 37°Co
Ay 24717} %3t & Dulbecco’s phosphate buffered saline 0.5
ml2 23] HA3}17 methanolE 1087+ 1A st 5% Giemsa
(in phosphate buffer, pH 6.8)2 3087+ QA3 & dn|Foz
wAse] 50% AESHE Hole $EE 7319

Bl EGA PN AAE 50% AEEA T2 HL vk
Z 3lal, 3 22 39AY TEE APFER s =3,
L zET 1A e FHURFE FRoH, BAHRA 24
2 A stoll A 24412F A Elste] Al@atgict. tiALRg FA]at
o) A|EE CHL MEE A7 60 mme) petri dishl 1x 10%ml
HEZ ggate] 197k wicks &, 747 Ald g Az
B4 sk Wigdor wehste] 22417 wiFatgith.
7} petri dishel colcemidZ 0.2 ug/mt 5 =& A3 & 24)7¢
o st & AA Mg Azhe] 24A7k0] HEE shgitt.
0.25% trypsin-EDTAZ AT Z 2 F 37°Ce A394(0.075
M KCl) 4 mlo] @8 |71 & 37°C 29 2087} w8} 1,
213 9 (methanol : acetic acid=3:1)0.2 33 1AAZ & F7]
Az o7 Laol=g AZ3ld, 5% Giemsas 3027+ GA
sto] @rAoz AFSY gARRA EAGY AP
CHL A £& A7 60 mm2| petri disho}] 1x10°/ml =& b}

Fafo] 107 Wk ¥, 212t S0 mix(Fole] 20% v]-&)s}
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F2E A ekt °o“étﬂz'?°i* 7t ‘*‘01% 249 =5
of wte} At FAgtelAlE MMC 0.1 pg/mlg, thAHEA
ZA3toll A= B(a)P 20 pg/ml-S AHE3FSITH

& A8 FET 10009 AEES $714 ArlFeey
B5eel GAAclS $52 BAAGAT. GARTe 27
T-Zo]Ak(structural aberrations)?} =% ©|4H(numerical aberration)
02 BFslu, F2o|AL gap(chromdatid and chromosome
gap), ctb(chromatid break), cte(chromatid break), csb
(chromosome break), cse(chromosome exchange)0 2 T-8-3]%
ow, SAole aulAl ol e s|Sedn). F2ol4e)
258 1) ol 2= AZE FHAL VI ASSD 1 3
72 27 71z alsich AuAel el 27k SASH o2 fol
7l §% 2H 0 S st o) SaA
A AEA YA FSE vebd B 98 FEoE itk

OIRAE 0|E8H 28AIY

717+ AR RE SEY A5 34, 20-30 g9 W
o = TEE Aste RS 7 Fof selely sjEsts
ok A e A A A Hyol o B H7 F
AT AP tag EAEE o] &3 BAFEY Fo
g g FEAZA79 AAL H3lo] Hayashi et al(1984)¢]

Tl whel 2 2ol &, 4+ 7 20t R & A ste] 50% A
AV F3lglon, PEG 10 mlikgS SujtizFo g, MMC
2 mgkgs YANUEFoE HAsYct. YHI715RE YH
1729R < 13] Z7Fo ¥ 24, 30, 48A12HAell 28 AF 3t
o T T2 AFsla Fehdn| st A Faste] 1,0007)
o A AP TN Y 28 28 VESFE At A
FE9) 01;_ 2% FEANEST) 7 B FoEs Hu

FoF A FTEALAZ|Z 89T}t YHI715RE YH1729R-
duA e Az ute} S0% AR 12 5 Ha%F
2 3h3 34 29 3RS 13) AR F UAR Y &Y 3
AAAY. A4E 1g/kg/10me F1 Fogoz glu
Schmid(1975)9] el we}l FFEES AFAT. 358
T2 24 B2 d2gE IR Z25E 05 mle] FBS
2 QFHT F T5AE dg9E 1,500 pmoll A 5E GAR
g At A5 AE AAS F He] dgdS Selol=d
2% 8ta 37) FAA S8 AFA7 g el 587
FAFY. FEE 5% Giemsa£(in Gurr R-66, pH 6.8¢]
1/150 M phosphate buffer)o] 3047+ JMstAct. G4 & 54
G Holl 13 MABIL 0.004%9] FANTFE A F22t F

o FrHsdE7t 95

Fol £3] A3t 371 FlM A2AZ

A8 29 FERil o whger HAAH.
oA ek 1L,00070e HEFelM dgy AT
(polychromatic erythrocyte, PCE)®} ¥4 3 (normo-
chromatic erythrocyte, NCE)¢] H}EZ 33, ThA] 1,0007]2]
PCEZo}A 48 717 v}y &I (micronucleated PCE,
MNPCE)9] Z8RIEE FatAth AFA 4289 27| AX
A79) 12258 APE JPsd HAAR e, T &
A Ee Mz JAro] EUF AL A o]—OﬂI:]- Hayashi et
al. (1989)°) Wiol we} 38A|e) SAHEL A §sted A
& B8tk 1, 224 9] vuA R &84 8 ARE AA,
3dAdlE AUETH AEEHD Fo4THS MNPCES] &
Hulzo #B3k f-oxt= Cochran Armitage 7SAAHZ,
PCES] Z2@H1 ol #3 foake T-estE A3t

o}of) L}]r‘s} A o] lr:o].x]

[
= Z
=

0
I
HENEE o]-&3 FAA ] EAI -} in vivo /‘]f’é‘ﬂ &
o]-&% AMANY L FA o da] oj&eti e HEH
FASAAY Hrhgelh. £ dFdAE olHd NEHEE
ol g3le] AA7A LA EHQA Fx7A|< fluconazole,
itraconazole ®H.t} 723 AT A4S 7AW nud SAHE
A AR oty HARA $3of Eﬂd Aagge 9%
2 Z719}k 8 AA FF AFNA AEFRLE HAea
e o}EA) FAFAZA Y AN 7HEA 2 HoFu gl
£ YH171541¥ A (YH1715R% YH1729R)o| oi3t &

O

CHL AZE o] &3 FAA ]I GNA duEHdNE S
AXEtE hFe] MEZA 50% JA) FEE Pk A8

29 YHI7TISRS u]58 488 A/ 83 25 100 pg/mld)
A 50% A= NEEAS UEPEE 821319 1 YHIT29R&
30 pg/mldf A 50% A5 NEEAS LErES 319t
kA YHITISRY FAR A E EAE FEE 100, 50,
25 pg/mlZ 3933 YH1729R2 30, 15, 7.5 pg/ml2 dtof BA]
8& stk YH1715R# YH1729R¢ G o] 4kA &
AR} gArEA S, 248 7kx) 8 9] ATE Table 19 U}
Witk YH1715R%} YH1729Ro| th &t thrt e B4 2 &4
gt AAF oA E AT} BE FRM FAFolFE et
e AlZY $71 EASHY (Student T-test) 2.2 F24 UA
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Table 1. Chromosome aberration test of YH1715R and YH1729R in CHL Cells

Compound®  Dose SO Time Nto. hOf No. of aberration® (mean=+SD) N°~l Ofll
(ug/ml)  mix (hry (nr?fail)i%sﬁ) gap cth  cte csb cse num I(lr?lgr? J_rCSeD§
S.C. 100 100
YH1715R 100 100 1 1 98
50 100 100
25 - 24 100 1 1 99
YH1729R 30 100 99
15 100 100
7.5 100 100
MMC 0.1 100 7 3 25 3 63
S.C. 100 1 99
YH1715R 100 100 1 99
50 100 100
25 + 6+18 100 100
YH1729R 30 100 1 1 98
15 100 1 99
7.5 100 1 99
B(a)P 20 100 5 3 10 1 5 77

’S.C., solvent control (DMSO); MMC, mitomycin C; B(a)P, benzo(a)pyrene.

*Treatment time-expression time.

“gap, chromatid and chromosome gap; ctb, chromosome break; ete, chromatid exchange; csb, chromosome break; cse, chromosome

exchange; num, numerical aberration.

§3% 2402 S84 R 02 ol PR 2D
Aol §LAEL g Aoz Auar.

3HH, Schmid(1975)!] 2] 3) 7H‘i'z TES o] &% AYAE
S 2o ATE Eilo] 229 A, AE(Sutou, 1986), o7
& z}o](Hayashi et al, 1989)0] w2 Blw=E5o| H g0
don, HA Fouby, ANz 02 SFA2e] HET
Ao vlAl= dgtel #g AF7 ALEHO] Frk(Vanparys
et al., 1992; Hayashi et al., 1991; Hayashi ef al., 1984). & ¢
TFoA G ddY wHAE o83 in vive 2 A

YHI715RE A 379 24 285 71 gdd A48
o Zdo] AY BAHA Fout YHITZRLE FE JEF
02 48E 7 TdEA HETY 2o o) (p<0.05)
ddYA whe-2 ZFAE 23N GRS fLst
= Ao AETK(Table 2). HA| H&-tof g PCES]
H) & A& YHI729RS] 45 A S3FdA A dhzel
3ed o7k Y ovt YHI7I5RY Fof Hurkgl 1 gkgol
A PCE9] wHaiu]go] 7H2310(p<0.05) A|XHA 0] & A
o2 ARHYY. FAHZFES Hayashi er al. (1989)2] F1

Table 2. Micronucleus test of YH1715R and YH1729R in ddY male mice

Compound* Route Dose No. of Time MNPCE' PCE/(PCE+NCE)
(mg/kg) mice (hr) (%, Mean+S.D.) (%, Mean£S.D.)
S.C p-o. 5 24 0.28+0.21 52.0+£6.0
YH1715R p.o. 1000 5 24 0.10-+0.08 29.0+8.0*
p.o. 500 5 24 0.22£0.08 42.0+11.0
p.o. 250 5 24 0.22+0.13 45.0+7.0
YH1729R p.o. 1000 5 24 0.68+0.15** 51.0+3.0
p.o. 500 5 24 0.53+£0.06** 54.0+1.0
p.o. 250 5 24 0.43+£0.21** 55.0£6.0
MMC ip. 2 5 24 7.02+1.66* 52.0+3.0

*S.C., solvent control (polyethylene glycol); MMC, mitomycin C

*The number of micronucleated polychromatic erythrocytes (MNPCE) was calculated from 1000 PCEs per animal.
“The percentage of PCE in 1000 erythrocytes per animal. NCE, normochromatic erythrocytes

*Statistically significant from solvent control (p <0.05, T-test)

**GStatistically significant from solvent control (p <0.05, Cochran Armitage Method)
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