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Abstract— 6-(3,4-Dichlorophenyl)amino-7-chloro-5,8-quinolinedione (RCK50) was tested for an-
tifungal activities in mice systemically infected with Candida albicans. The therapeutic potential of
RCK50 was also assessed in comparison with ketoconazole. RCK50 had EDsx, 0.22:+0.01 mg/kg. Keto-
conazole as a positive control had EDs, 6.00£1.70 mg/kg. Intraperitoneally administered RCK50 at
the EDsx for 7 days and 14 days reduced Candida albicans colony count in the kidneys and liver. And
administered RCK50 at the EDs for 14 days improved survival rates. The genotoxicities of RCK50
had been evaluated. RCK50 was negative in Ames test with Salmonella typhimurium and chro-
mosomal aberration test in CHL cells. RCK50 did not show any clastogenic effect in mouse peri-
pheral blood and was negative in mouse micronucleus assay. These results indicate that RCK50
has no genotoxic potential under these experimental conditions. Acute oral toxicity studies of RCK50
were carried out in ICR mice of both sexes. RCK50 did not show acute oral toxicities and LD
values were over 2,850 mg/kg in ICR mice.

Keywords [ ] 6-(3.4-dichlorophenylamino-7-chloro-5,8-quinolinedione, antifungal activity, chro-
mosomal aberration test, Ames test, micronucleus assay. acute toxicity.
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Fig. 1— Chemical structure of RCK50.

Zrhs AL 9tk B3] 6-(3.4-dichlorophenyl)-
amino-7-chloro—5,8-quinolinedione(RCK50, Fig. 1)
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In vivo SXIAEIR X

Al2} - RCK50S AR radl Hhit2 dAdste
R ARE Ao AHEFch Mueller-Hinton broth,
Sabouraud Agar, BHI(brain heart infusion)©
Difco Co.(USA)OIA A3t 1 ol ALgd 2+
Aok B 55 AJoRS ARSI
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Table I— Efficacy of RCK50 against systemic infection
with Candida albicans in normal mice

Compound Mean EDs+S.D.in normal
mice” (mg/kg)
RCK50"© 0.22+0.01
Ketoconazole 6.00=1.70

¥ EDs (n=5) at 2 days postinfection

® Dose range: RCK50 0.025, 0.1, 0.5, 2.0, 10.0 mg/kg:
ketoconazole 0.2, 1.0, 2.0, 10.0, 40.0 mg/kg

? Drugs were administered intraperitoneally at 1, 4
and 24 hrs postinfection.

Table H— Colony counts of Candida albicans recovered
from kidneys and liver of systemically in-
fected mice

Mean log,, CFU"/g of

Agent & Dosage tissue+S.E.
Organ. .. ° i -
(EDs meke) TR 14-Day Rx
Liver  Control” 490+0.59 4.95+0.78
Ketoconazole (6.00) 3.37+0.70* 4.00+0.77"
RCK50 (0.22) 3.27+0.59** 3.45+0.71"
Kidney® Control >58 >6.0
Ketoconazole (6.00) >5.8 >6.0
RCK50 (0.22) 5.8 >6.0

# CFU: Colony forming unit

¥ Rx: Drug treatment, intravenously administered
' Control: saline with 0.25% Tween 20

¥ Mean for right and left kidneys

*P€0.05, **PX0.01
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Fig. 2— Survival of C. albicans systemically infected
mice treated with RCK50 and ketoconazole.
Treatment was begun from 4 days after in-
fection and continued for a total of 14 days.
Mice (6 per group) received intravenous thera-
py once daily. Data for groups given RCK50 at
the EDs (0.22 mg/kg/day) and ketoconazole at
the EDs (6.00 mg/kg/day). &, RCK50: @,
Ketoconazole: W Control (saline with 0.25%
Tween 20).
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toconazole<- 40, 10, 2, 0.5. 0.1 mg/kg®] =2 A
Zaled 22 Wgo g B Fosln) dizat e £
(0.25% Tweens E3ale Aelddpiunt g B2k &
ALERAL 7] 48AIZE Fo] AEEE EDy A8 S48
CH(Table D).

HAI ZIC{olf CHEE @A BO - AR C %) rodh
Holl w}l Al 7ol diE xze&E& Hrsklo
(Table II).

AN MzloMe| EEIFED} - ARV B
3 ol wret HAIRE AFM ] AT ERE F
A tHFig. 2).

Aol BASH M — ED. X+ Probit el 28|
Axkget. 718} FAIEHA A2l Student ttestE 3
skan P<0.05, PX0.019] 522 dzxdd AlEER
o vlustrt.

HO|RIA A|E (Ames test)
A&l A28t Salmonella typhimurium TAS(H-H 4

£ hisD3052, rfa, AuvrB, pkM101). TA100(hisG46,
rfa, AuvrB. pkMI101)=1= =88t A2 K E] <)
Fatsdet. Hol¥A Alg 4 89 mix Al Maron &
Ames® ol whel AR OolM B Wa FAsA
PP} 24 EEZDL 0id DMSOE A3l L,
FAHEEDZA =AM #70] Hd8HH 54 9 of
AtEdsilel A R uwlEl benzo(a)pyrene(B
(o)P), sodium azide(SA)5-& AHE-SFEtHTable I1D).

AR OJAIAIY

RCK509) oha) #xlo) mngh whfiel] FUsHA
chinese hamster lung fibroblast(CHL)-& A-8-8}ed
Agsta Az WS Hch. FAUNEEAZME mi-
tomycin C(IMMC)E AH-8t5tHTable V).

Table V—The clastogenic effects of RCK50-induced
MNRETS in mouse peripheral blood

MNRETs/1000 RETs*"

Treatment*’ .
individual value Mean+SE,
Table I— Reversion assay of RCK50 using Salmonella MMC?
typhimurium 1 mg/kg 20, 22, 21, 19, 14 19.2+1.39
His" Revertants/plate RCK50
Dose 31.25 mg/kg 0 0. 1. 1 0 04x0.24
Sample  (ng/ TA98 TA100 6225mgkg 0. 1. 0. 0. d” 0.3%025
plate) S_g(_)a? S-9(+) S-9(-) S9(+) 125 mg/kg 1, 0, 2, 1. 1 0.6+0.24
250 mg/kg 0. 1. 0 2 d 08+0.48
Control DMSO 39+x2 42+3 1105 131%6 500 mg/kg 2 0. 0. 0 1 0.6+0.40
RCKS50 3125 53+8 6714 102+9 119+6 “ MNRET: micronucleated reticulocytes, RET: re-
625 T4+7 T4+5 13548  214+9 tieulocytes
125 744 752 179%£7  154+7 ” MNRETSs/1000 RETs of negative control mice treat-
250 71£7 7644 11547 183410 ed with olive oil (1.0 mil/25 g intraperitoneally
gAY 05 430+30 1300+120 once) only was 0.8+0.24 after 48 hrs treatment
B(wP” 2.0 145110 380+ 15 “MMC (1 mg/kg) and RCK50 were administered to

¥ 8-9(-): without S-9 mix: S-9(+): with S-9 mix

P SA (Sodium azide) and B(a)P (Benzo(a)pyrene)
were used as positive controls for the correspon-
ding strains

mice intraperitoneally
* MMC was used as positive control
“d; dead
? Mice were sacrificed after 48 hrs
ment

of RCK50 treat-

Table IV — Chromosome aberration test of RCK50 with CHL celis

Frequencies of aberrant cells

Compound Dose 'Ijreatment Cells
(ng/ml)  time (hrs) gap® ctb cte csb cse nor scored
DMSO 1 0 0 0 0 99 100
RCK50 0.391 24 2 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: chromosome exchange, nor: normal
P MMC (Mitomycin C) was used as positive control
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Table VI— Mortality of male and female ICR mice treated orally with RCK50
Sox Dosage Days after treatment Final
(mg/kg) 0 1 2 3 4 5 6 7 Mortality
2,850 6%/6 6/6 6/6 6/6 6/6 6/6 5/6 5/6 1"/6
1146 - 6/6 - - 66 -5l6— 516 -5/6 -5/6. 5/6 5/6. 146
456 6/6 6/6 6/6 6/6 6/6 5/6 5/6 5/6 1/6
Male 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
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
Female 199 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
* gurvival rate
 final mortality
Table VII— Changes of body weight in ICR mice treated orally with RCK50
Days after treatment
Dosage 0 1 3 7
Sex (mg/kg)
Mean+S.D. (n) (g/mouse)
2,850 25.24+1.58(6) 27.00+£1.67(6) 31.70+1.30(6) 32.24+1.09(5)
1,140 25.214+1.11(6) 26.16+2.06(6) 31.66+2.38(6) 31.76£2.06(6)
Mal 456 26.12+1.42(6) 27.33+1.86(6) 31.33+1.32(6) 31.26+2.14(5)
ale 182 26.05+1.72(6) 27.00£1.76(6) 31.75+1.96(6) 32.12+1.87(6)
73 25.01+0.89(6) 25.41+1.24(6) 30.831:0.98(6) 33.65+1.19(6)
0 25.14+0.81(6) 26.66+1.80(6) 32.25+1.57(6) 33.65+1.23(6)
2,850 20.06+1.01(6) 22.14+1.02(8) 24.83+1.60(6) 24.48+1.30(6)
1,140 20.99+1.20(6) 21.4011.05(6) 25.25+1.78(6) 25.10+1.91(6)
456 20.29+1.28(6) 21.73+2.01(6) 24.33+2.46(6) 24.74+2 56(6)
Female 182 20.24+1.05(6) 21.67+1.12(6) 24.91+1.24(6) 25.13+1.07(6)
73 20.63+1.26(6) 21.41+0.91(6) 25.00+1.18(6) 25.73+1.20(6)
0 20.25+1.25(6) 21.33+£1.04(6) 24.98+1.21(6) 25.691.04(6)

AF| AAlE (Mouse micronucleus test)

AEda ¥ D@

sl Bud W) we) 6~85F% 9] 20~25 ¢
o] 7 ICRAFE AMSSld, ¢ 28 2 Fo8%9]
AR, ANEER 24, o, g AF], =R E AR
2 54 A* P st 4 iz B2A-S MMCE A
-8} c}H(Table V).

THEEMAE

Ard Rud wiol mel SPF ICRA 4FHE A
S3le], ¥ B8] 2 Foj L3 AA AIHEA A, B
o, FARE, AFSA, ¥4 2 T4 HH9ot
(Table VI, VII).

In vivo §EIREIR

RCK509] A 2-¢ 24 714& 2t szl Al = e 7Y
i 7bs g A Hskr) sk in vive AT AL
& AN @A d/doll AME-H 1= ketoconazoledt
Hwdte AgAZA 9 FEA ARE YolHsit)
RCK50& W94 C. albicans 21 234 ABF 9 in vivo
AR FA 3 A3} EDgt 0.224+0.01 mg/kge 2 o
Z &9l ketoconazole®] 6.00+1.70 mg/kgRtt §-
F3ttH(Table ). 283 C. albicans B4 77
AF o) tisted RCK50 2 ketoconazole& 22t ED
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0 sk 0.22 mg/kest 6.0 mg/kgE 27 Fo
g F 3 g9 C albicans 7 7E SR EC
M o] 83829 in vivo AL ZA&ATH Table
el A B AAY BT 7Y 2 149 Folle iz
ok ketoconazole®t RCK50& B.5 7+l A tiz27
of v]g) F7t F99A A FAFeY, AFeME &
7} BEER ot w3 CoalbicansE THd AA
ZaAIZ AF oM 2] RCK502] A R3] asg &4
stoirt. C. albicanss w3 A4l ZAA7)3 =79
AFA BF 4GS s FEeEe] FES 37l
SN =odslglth = RCK50 EDs 0.22 mg/ke?
ketoconazole 6.00 mg/kgE Fojsle] &=L A
g A3E Fig. 29 YeRIATH RCK509] A&EA &
27 Ay} )zl vl 71F2] ketoconazoleX.t} 3
2 FoA FALSIA AEE dFAHeRZA 53
FAd FIE e oefd A A &= 7
3|4 A gde] X2 A2 RCKA02 w54 Ueh
I g)en ueld AIDS #Ab5 WA5e] Aste &=}
o AL o= AR AFANE F UL 7S BAF
& Aolt}, olaka o] RCKA09] A Fe4 #A4
% A1} 7)#2] ketoconazole ¥ U 9423 A 24
< Vet

oIy W}

RCK5001 W3] S. typhimuriumE o] 3 S-47 2
AEAH] AlH(Ames test)S It ou)EAY
oAl 24" 4w DMSO s H1u f3sx 20
mg/plateE 34| 28 THAZ A3 HAgo g A
¥l Table 119 AxE AUt A4z RCK
502 tALEAA =4 79 BAIRle] Ames testol
A 402 et

RCK509] g Aol A A& 72t Table [Vl
el AZEQAHNAN AFE Huw=<
3.91 g/miZ2HE] Fv) 28 3949 5o AP
A RCKA0AIAM = LE A8 FskdlA 3% olste] 4
Aol HMeE Jep)Eg S0 EIEJTY. &
) 2 TAME o 3%08te] GYA ol NEE B
I, FARZFIMNE dAA )Y FEEL ot
5090132 G oS Fidsle £ Algo] Hggs}
Al AAHNEE HAFAT AEEAAE 9 EAY
oA NEEZ ] M2 A| 7 24710 2 FGt) o] A]
g9 An, RCK50L 22 FEoA G o)4E 3%
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ojgtz FtnE $A3E& eI 731 54%5 94
Hold FaAgd & gl A o® A4dd

RCK500l tisl A5 A g olgh fral=d A8
& ot FHNZELAR ARE-S MMC9 1 mg/kg
(i.p.)elA2]  micronucleated reticulocytes(MN-
RETs) AR EE Fo] 3 48A A 71 &2 4
A NES Jepdoh Y ek MMCESelA U
Ehd HAAA B E UERiE 4847l A4S A
sl MNRETsE #Hastrt. £ Algel4 RCK509
Fogry duAdezRE HuFAHEE 500 mg/
kgo 2 A3, FHAH A7 4841700 A B
dgWo 2 RE] DAL F st BES sl &
At 28 71z EARE T S2d8RIE
A FPZT o2 AHES MMCE Hayashis ' 9]
A7 fAtg e Sulldia (ST Ba)dAE o
WAl Y LAY IEE JeERIATH
(Table V). 55A19] 8- AX A Hg A7} f 79
Lol A gA vz Tol vE el S JERY
7] gkttt ool A=A} RCK502 AF dxEA
ANMe YR ET} F7HeHA @ AT Hol &
A2 FalaiAol A AAAELE YoT)A] = A
o2 gorgrh

RCK500] sl S45ANEE 3t o 85739
AF ) RCK50E AT FoA§ A3 5319 An g3
19}e)7t Fof 3 3ol Abgalgiti(Table VD). Aldst
TES 74§ 2t AddA = EUE S48 U
A E %okl RCK509] Al tigh 18] A5
Attt ol A 837(2850 me/kg)#at ofuEl 456
mg/kg &FFANE JehtA T8kl A1l
el Ao g FAE w5 gt 4 E dixT
o vl8] f2j4 sl 2olg VERIA] gtenz oFE
9} EAof 7|R1F dMelEta Bl ofEy ¢gog
AFo g FAEA % oSN EE FE =
AbEtedol & Ao Alg ) B BE AYFEA
Fof 3 T7U7A] ofEef 711% S/ ¢l el o] wish
g F5F4L AAHA Gt AFSA A9 AIEE
A R 77, 4R 57 dzxTd vjF doe
2ol & ehlA] Zoith & AlIFHEE T g
oA oF7te] AlEE g Kol 47 AtHTable
VID. o]d3} 2o] RCK50¢] AN dig 84154
A&l A Ag7)e] dubdel, AFHsl 2 23 27 5ol
= HOE 540] BAFHA gt} ¢o 2 o)E o
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1) C. albicans A2 7+ AZ o) dig] RCK502] EDy
& 3 A7 0.224+0.01 mgke? HEFES keto-
conazole] 6.00+1.70 mg/kgR v} 53 Z27& B
Fct 283 HAAE AF A C albicans] 3]
FZ 243 Ax}, A dizao) vl w7 3
g Ao= vebhgont AlAdAE fejdel HE QL
t}, 3 RCK5H0(0.22 mg/kg)-2 71&9] ketoco-
nazole(6.00 mg/kg) Rt} A& FEol|Ar AEE A4
A} FAR AT ZE Ve

2) RCK509 thall S. typhimurium(TA98, TA100)
& o83}k in vitro AR BAEAH] AE (Ames
test)S & AxjollA &4 2 Vel 183t RCK
500) thal CHLel thall @A o) dAd e S
Ao g gt w3 RCK500 s in vive &0
A AFAHANG T FAEAHE HIsIATH
RCK50& AF Tz ofoA o] AdRgAdo] HER}A
o} THAEe 3t oA GAAEEE LTl
R Ao Alg g

3) RCK509) JF434+548E Hrskrl Sisto
ICRA AF ) 2,850 mg/kgs Foi7ls Aj&FoR
AT BAE 3 79 A A EET, QS AT
3} @ &obd SRAAS AFsEY. SA8ATEAL A
Pollo dut 4, AFHE 9 27 273 Foll 794
Qe o BAo] BEAEHA @don LDy oF

2,850 mg/kg o)/eleka G7HE A

A Y

ZiAtel Bt

o] A 9T RAZAT HAar|e A7
Ard el Aol )3l e AR o] AA=EHYH,
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