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ABSTRACT — 6-(4-Iodophenyl)amino-7-chloro-5,8-quinolinedione (RCK9) was evaluated for
antifungal activities. The MIC values of RCK9 were determined against A. flavus, C. albicans, C.
neoformans and F. oxysporium. The RCK9 showed generally potent antifungal activities against
the tested fungi. Acute oral toxicity studies of RCK9 were carried out in ICR mice of both sexes.
These acute oral toxicities of RCK9 were low and LD, values were over 2,850 mgkg in ICR
mice. The genotoxicities of RCK9 had been evaluated. RCK9 was negative in Ames test with
Salmonella typhimurium and chromosomal aberration test in CHL cells. The clastogenicity was
tested on the RCK9 with in vivo mouse micronucleus assay. RCK9 did not show any clastogenic
effect in mouse peripheral blood and was negative in mouse micronucleus assay. The results
indicate that RCK9 has no genotoxic potential under these experimental conditions.
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Table 1. In vitro antifungal activities of RCK9

MIC (ug/ml)
Compounds 4, C. C. F.
flavus  albicans neoformans oxysporium
RCK9 6.3 6.3 32 6.3
Fluconazole 25.0 12.5 12.5 25.0
Ketoconazole  25.0 25.0 12.5 12.5

“Fungi tested; Aspergillus flavus KCTC1375, Candida al-
bicans KCTC1940, Cryptococuss neoformans KCTC7224
and Fusarium oxysporium KCTC6051. The inoculum sizes
contained approximately 2x 10° CFU/ml.

" Culture media tested was modified Sabouraud dextrose agar.
MIC values were read after 3 days for A. flavus, C. albicans,
C. neoformans and F. oxysporium at 35°C.

f8om, Sabouraud brothol] A} Hjekst 2x10°¢) T2 24|
A Aoz 343 A E WS Sabouraud agarol] o4
3te] 35°Col| A 3U7E w3t ¥ feho 2 AT tx
222 fluconazole=} ketoconazoleS AH-&-3}%1 tH(Table 1).
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Table 2. Mortality of male and female ICR mice treated
orally with RCK9

Days after treatment Final

Sex Dosage '
7 mortality

(mgkg) 0 1 2 3 4 5 6

Male 2,850 676 6/6 6/6 6/6 6/6 5/6 5/6 5/6 176
1,140  6/6 6/6 5/6 5/6 5/6 5/6 5/6 5/6  1/6

456 6/6 6/6 6/6 6/6 6/6 5/6 5/6 5/6  1/6

182 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6  0/6

73 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6  0/6

0 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 0/6

Female 2,850 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 0/6
1,140  6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6  0/6

456  6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6  0/6

182 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6  0/6

73 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6  0/6

0 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 0/6

survival rate
®’final mortality

a)

Table 3. Changes of body weight in ICR mice treated orally with RCK9

Days after treatment

Dosage
S 0 3 7
= (mg/ke)
Mean+S.D." (n)
Male 2,850 25.31+1.38(6) 25.01+1.69(6) 30.74+1.34(6) 31.27+1.12(5)

1,140 24.22+41.11(6)
456 27.02+1.42(6)
182 26.05+ 1.72(6)

73 26.01+0.89(6)
0 25.14+0.81(6)
Female 2,850 21.06-+1.11(6)

1,140 20.77+1.20(6)
456 22.27-£1.28(6)
182 21.24+1.15(6)

73 20.63+1.23(6)
0 21.35+ 1.17(6)

26.16+2.06(6)
27.33+1.86(6)
27.00+1.76(6)
25.01+ 1.24(6)
26.66+1.80(6)
22.14+1.02(6)
21.40+1.05(6)
22.73+2.01(6)
21.67+1.12(6)
21.41+0.91(6)
21.3141.14(6)

31.66+2.38(6)
31.33+1.32(6)
31.75+1.96(6)
31.73+0.98(6)
32.25+1.57(6)
24.83+ 1.60(6)
23.25+ 1.78(6)
24.33+2.46(6)
24.91+1.24(6)
25.00= 1.18(6)
24.87+1.21(6)

31.76+2.06(6)
31.26+2.14(5)
32.12+1.87(6)
33.65+1.19(6)
33.65+1.23(6)
24.38+1.23(6)
25.10+ 1.91(6)
24.74+2.56(6)
25.13+ 1.07(6)
25.73+1.20(6)
25.49-+1.12(6)

Junit; g/mouse
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4 hisD3052, rfa, AuvrB, pkM101), TA100(hisG46, rfa,
AuvrB, pkM101) #5F= saslstad LA 2 e <l
t}h ®Wo)9Ad A8 2 S-9 mix ®|ZE Maron & Ames”H ol
upe} AR el Rngk e U Bk S
E42 gul DMSOE AH8319la, AURERZAE
AHEeE T FHEA B4 2 A g Y A& o
Hof ule} 2-aminofluorene(AF), sodium azide(SAZ) %%
A&-5}5 tH(Table 4).

AR O|AAIE
RCK99] &l A5V 1 13t Wil 53} chinese
hamster lung fibroblast(CHLYS- A}-85}e] A&t 23 &

At e xE
B} tH(Table 5).

2 2 4= mitomycin CMMC)E A&

AM=| ASHA|E (Mouse micronucleus test)
Aol B gk Whel] uhe} 6~85 ) 20~25 gof &
71 ICR A# S ALg3te], & ) 2 Fof 3] A, A
22 24, Fol, ol A, TUEE A= L BA M

Table 4. Reversion assay of RCKY using Salmonella
typhimurium

His" Revertants/plate

Sample = DOs¢ TA98 TA100
(ug/plate) -
SO S9+)  S9(-)  SIYH)
Control DMSO  39+2  42+3  110+5 13146
RCK9 3125  55+7 68+7  104+9 1173
62.5 75+3  74+5 13548 214+3
125 76+5  75+2  175+4 156+6
250 71+4  86+4  115+7 186=+11
SA® 0.3 430430 1300+ 120
B(a)p 2.0 145410 380+ 15

?§-9(-): without S-9 mix; S-9(+): with S-9 mix
"SA (Sodium azide) and B(a)p [Benzo(a)pyrene] were used
as positive controls for the corresponding strains

Table 5. Chromosome aberration test of RCK9 with CHL cells

Table 6. The clastogenic effects of RCK9-induced MNRETSs
in mouse peripheral blood

MNRETs/1000 RETs™

Treatment’
individual value Mean+S.E.
MMC®
1 mg/kg 20, 22,21, 19, 14 19.24+1.39
RCK9
31.25mg/kg 0, 0, 1, 1, 0 0.4+0.24
62.25 mg/kg 0, 1, 0, 0, d° 0.3+0.25
125 mg/kg 1, 0, 2, 1, 1 0.6+0.24
250 mg/kg 0, 1, 0, 2, d 0.8+0.48
500 mg/kg 2, 0, 0, 0, 1 0.6+0.40

“MNRET: micronucleated reticulocytes, RET: reticulocytes

"MNRETs/1000 RETs of negative control mice treated with
olive oil (I m//25 g, intraperitoneally once) only was 0.8
+0.24 after 48 hrs treatment

YMMC (1 mg/kg) and RCK9 were administered to mice in-
traperitoneally. Mice were sacrificed after 48 hrs of RCK9
treatment

“MMC was used as positive control

9d: dead

SXInAE "ot

MZE A8 71-E Zte FITAE fdstr] f8] RCK
9o thet] FRIAAEE 7&*—‘.‘ }“EP(Table 1). A. flavus,
C. albicans, C. neoformans 2 F. oxysporium 5ol t]3}
of 223 MIC+= Z& 259 fluconazole®} ketoconazole
v} £33tk RCK9S 6.3 pg/miolA Al&s U] 71
?ﬁ%‘mﬂ i3l A3 AAAAS AR5 T oix ok
ol sl 25 pg/midl A At 7
‘l.*Xﬂ.—‘Z:" SR KB oA RCK9L Candida sp.ol] Tt =
958 AFAEE vol FYh o4} o] FUFAEL

£-0] ketoconazoleS Zf

Dose Treatment Frequencies of aberrant cells Cells
Compound . a
(ug/ml)  time (hrs) gap ctb cte csb cse nor scored

DMSO 1 0 0 0 0 99 100
RCK9 0.391 24 3 0 0 0 1 97 100

0.195 24 2 0 0 0 0 98 100

0.098 24 2 0 0 0 0 98 100
MMC" 0.200 24 15 2 16 5 11 52 100

“gap: chromatid & chromosome gap; ctb: chromatid breakage; cte: chromatid exchange; csb: chromosome breakage; cse: chro-

mosome exchange; nor: normal.
MMC (Mitomycin C) was used as positive control.
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& Gk Sl tizwel HlE feld )l AtelE v Aot FdzE AR AHET MMCe 1 mg/kg(i.p.)oll A&}
WA ko ng okEel 4o 7|le ol 1]l MNRETs M= Fof § 48431004 71 58 49
E oy oz dFd uid S5 R o dE8A A2 =g vtk meba] MMCFofoll A UERd 3
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Sojips} 2ol A okzke] AlslEAS Rolk d7
CH(Table 3). o] 43} 7+o] RCK9¢] 4410] T3

)

gl &
= MMCE Hayashi 579 dlo]els} fAletg o] gofoz
o] :,‘L(_Q—a]\:l el e dukziel e RFY AN HE
s
R

AN A 4719 Ut A, AEWst 2 5 Gl
Ho2 HAjo] $atEA] ekskoy) oko olEd 2 VehATH(Table 6). 5cHAle] S 2 A\@e A3
OFW A 2 BFo digt FASA ANES F7HR A thR5tel gaol A S ET vls feld s 7t
stojol a3 BA4E FrHd 4 o Bk LreRbA] oFgirt. o] 4te] A2 A RCK9= AF H2E
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6-(4-Iodophenyl)amino-7-chloro-5,8-quinolinedione(RCK9)2] 17283 <& H71st7] sk B2 72}
A E, FHBAAY, HoldA A, AR, Aol g APt A flavus, C. albicans, C.
neoformans 2 F. oxysporiumo] tjste] 238 MICE thz £4 fluconazole?} ketoconazole .Ut #5815
T}, RCK9E: 403t ax17 28-S ztw gltix AR dth RCK9S| FAHFEAE Brtetr] skl ICRA A
o] 2,850 mghkgS Tl 7Ms AU &Ho s AT T4 F 74 B FAATEGAIGAA Lt S, AT
3t 2 27 A7 So folAdE B EAdo] BEEA] Akow LDy oF 2,850 mgkg o] ol H7HE A
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