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Abstract-— 6-((N-4-Chlorophenyl)amino)-7-chloro-5.8-quinolinedione (RCK20) was tested for antifungal
activities. in vivo, against Candida albicans. RCK20 was compared with ketoconazole and fluconazole in
the treatment of systemic infection with Candida albicans in normal rats. The therapeutic potential of
RCK20 had been assessed by evaluating their activities (survival rate) against systemic infections with
in normal mice with Candida albicans. RCK20 improved survival rates as well as ketokonazole. RCK20
had EDs. 0.25 % 0.18 mg/kg but ketoconazole and fluconazole had EDsw, 8.00£0.73, 10 £ 0.43 mg/kg
respectively. Activities of RCK20 showed superior to that of ketoconazole and fluconazole. In-
traperitoneally administered RCK20 at the EDs, 0.25 mg/kg for 7 days and 14 days reduced Candida al -
bicans colony count in the kidneys and livers as well as ketoconazole and fluconazole at these EDs, 8.00
and 10 mg/kg. Acute oral toxicity studies of RCK20 were carried out in ICR mice of both sexes. These
acute oral toxicities of RCK20 were low and LD values were over 2.850 mg/kg in ICR mice. The Geno-
toxicities of RCK20 had been evaluated. RCK20 was negative in Ames test with Salmonella typhimurium
(TA98 and TA100). The clastogenicity was tested on the RCK20 with in vivo mouse micronucleus assay.
RCK20 did not show any clastogenic effect in mouse peripheral blood and was negative in mouse mi-
cronucleus assay. These results indicate that RCK20 has no genotoxic potential under these ex-
perimental condition.

Keywords | | 6 ((N-4-chloropheny))-amino}-7-chloro-5 8&-quinolinedione. i vivo, Candida albicans. antifungal,
acute tox1(‘1ty Ames test. micronucleus assay
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Table I — Efficacy of RCK20 against systemic infection
with Candida albicans in normal Mice

Mean EDs + SD(25) in normal mice

Compound (mg/kg)

RCK 20 0.25 £ 0.18
ketoconazole 8.00 £ 0.73
Fluconazole 10.00 = 0.43

a) Dose range: 0.2. 1.0, 2.0. 10.0. 40.0 mg/kg
b) Post infection: 2 days
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conazoleol| vBlins]A e FrolAe H|sgh 3l
ENE Ve

C ulbwansﬁ Thd AAZAAITL AR ek
C. albicansZ wHA] M Al17¢
A}“m WA FEEE
sgirk. & RCK20&

100 ] .——‘—‘\—l —a—n—a—n
9 4 SN N
A e—8—0—0 0
80 < SA—a—a—a
W
= 70 K \o ——n—
X |
< 60 \ \\ \
e Y e—e—e-Ye—e
© 50 a —s
o4 AN
© 40 A\
2 w4 | = RCK20 —
@ 201 e Ketoconazol ‘
0 s+ Control \\\
0~ A—A
-10 T T T T T T T T 1
4 2 4 6 8 10 12 14 16

Fig. 1 — Survival of C. albicans systemically infected
mice treated with RCK20 and ketoconazole.
Treatment was 4days begun after infection
and continued for a total of 14days. Mice (7
per group) received intraperitoneally therapy
once daily. Data for groups given RCK20 at
the EDs. 0.25 mg/kg/day and ketoconazole at
the ED«, 8.00 mg/kg/day. @, RCK20: @, Keto-
conzole: & Control(saline with 0.25% Tween).

Table 11— Colony counts of Candia albicans recovered from kindey and liver of systemic infected Mice

Mean logiw CFU/g of tissue £ S.E.

Organ Agent & Dosage(EDs. mg/kg) 7Day R’ 14-Day Rx
Control” 3.084 = 0.100 2.875 £ 0.780

Liver Fluconazole (10.00) 3.144 = 0.475 1.653 £ 0.300
RCK20 (0.25) 2.290 + 0.520* 2.153 + 0.400*
Control 3.733 £0.190 4.888 = 1.420

Kidney' Fluconazole (10.00) 3.380 £ 0.950 3.965 = 0.411
RCK20 (0.25) 2.829 4+ 0.755" 3.399 = 0.400**

a) Rx: Drug Treatment

b) Control® saline with 0.25% Tween.
¢} Mean for right and left kidneys
*P0.05 ** PL0.01
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Table III— Mortality of male and female ICR mice treated orally with RCK20
Sox Dosage Days after treatment Final
(mg/kg) 0 1 2 3 4 5 6 7 Mortality
Male 2.850 6/6 6/6 6/6 5/6 5/5 5/5 5/5 5/5 1/6
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
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
Table IV — Clinical signs of male and female ICR mice treated orally with RCK20
Sox Dosage Clincal Hours after treatment Days after treatment
(mg/kg) Signs 1 2 3 4 5 6 1 2 3 5 6 7
Male 2.850 ND* - - - - - - - - - - - -
1.140 ND - - - ~ - - - - - - - -
456 ND - - - - - - - - - - - -
182 ND - - - - - - - - - - - -
73 ND - - - - - - - - - - - -
0 ND - - - - - - - - -
Famale 2.850 ND - - - - - - - - - - - -
1.140 ND - - - - - - - - - - - -
456 ND - - - - - - - - - - -
182 ND - - - - - - - - - - - -
73 ND - - - - - - - - - = - -
0 ND - - - - - - - - - - - -
*ND: Not detected
Table V— Changes of body weight in ICR mice treated orally with RCK20
Sox Dosage Days after treatment
(mg/kg) 0 1 3 7
Male 2.850 2514 + 1.33(6) 26.66 = 1.83(6) 2711+ 1.15 25.43 + 1.06(5)
1.140 25.02 + 1.58(6) 26.91 + 1.39(6) 2741 £ 1.39 29.50 = 1.61(5)
456 25.84 + 2.30(6) 26.33 £ 1.03(6)  27.00 + 2.00 29.65 = 1.61(6)
182 24 98 + 2.36(6) 26.58 1 3.01(6)  26.55 + 2.72 2891 + 3.77(6)
73 24.12 + 1.69(6) 26.05 £ 2.23(6)  27.01 £ 1.21 28.90 + 3.24(6)
0 25.25 + 1.22(6) 26.66 + 1.80(6)  32.25 + 1.57 33.65 = 1.23(6)
Female 2.850 20.35 + 1.34(6) 21.26 £ 1.54(6) 2466 + 1.02(8) 2543 + 1.25(6)
1.140 20.19 + 1.34(6) 22.14 £ 0.52(6) 2438 = 0.99(6) 2534 + 2.51(6)
456 21.55 1 1.87(6) 21.98 + 2.36(6)  23.69 + 2.45(6) 2422 + 3.01(6)
182 20.11 = 2.02(6) 21.65 & 3.22(6) 2487 1 289(6) 2566 = 2.47(6)
73 20.18 £ 1.75(6) 21.59 £ 2.03(6) 2507 4+ 1.96(6)  26.11 + 2.47(6)
0 20.25 + 1.25(6) 21.33 £ 1.04(6) 2498 + 1.21(6) 2569 + 1.04(6)

Mean *+ SD (n)=number of animals

EDs, 0.25 mg/kg®t ketoconazole® 8.00 mg/kgs ¥ ketoconazoleol] Blulsha] Lhe rhof iz v]4zgt
ot HEES =43 A2 Fig 19 VERAAL QY g depdh webd RCK209 dvrdol
RCK209] &g w@akst Az 7) &l ARgE 1 Q3= ketoconazoleol ¥)a s A $-4=5}ctar AbZ gl
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Table VI— Summary of test results for RCKs in
Ames test with Salmonella typhimurium

TA 98 TA 100
S9(-)  S9(+)  S9(-)  S9(+)
RCK 20 - - - -
Control (DMSO) - - - _
SAZ * * *
AF * + * +

S9(-): without 89 mix: S9(+): with 89 mix.

SAZ: sodium azide: AF: 2-aminofluorene

© not tested
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=3

o 87 9] wh-2o RCK20S A5l An
o] HuGFL 1vkelrh T 3ol At
(Table III). FEFAF APRMEES 54 #4324
el 27N = n e F44E ekl fgit #
REFTAN FEFdF RCK209 vhs-2of i
13] Bp5o] APE o= Foi 8ol aAlgle] vk
o] g gkl s thzTol vish Fo4d 3=
ol R edgto @ okge) XAdo] 7iQlet #4t
olgtal Hlefli= o %boi gzIZMI qm w4 ’*é

% ohHHA RS F7he

et (Table 1V).

A5 A ANFEH FoATE T3, A
gzt vl Wk ako] & Vel A gt
54 Foltd tiRdtollA ektel AlHEtE Ko
ol 7} A Table V).

RCK20& Folst =717} 3l
ol HI A AR Fivh BEEHA L
gk giRlolebariz AP E|R] bk,

ol o] RCK209} wh%-2of st &
A]?'ﬂoﬂk] Ab7)e) elubabel, A 2sl 2 2A ‘,A_L

= HrlE EAdol k)R] ekgro ) ofo & o)L
6&0}%*3 A3 g Bz e FAEEA A-RE L
rledstedol ket K48 v - qlejetn B

RCK20°l thal Salmonellag: 0|83 F-71 2} B35
Hol A3 (Ames test) S 33t o] Al Fo A 4
¥ & DMSOe] gk . &35 % 20 mg/plate
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Table VII— The clastogenic effects of mitomycin Cin-
duced MNRETs in mouse peripheral

blood
Treatment time MNRETs/100 RETs
thrs) individual value  mean = SE.
24 9, 7. 10, 8, 8 84+ 0.51
48 20, 22, 21, 19, 14 192+ 1.39
72 9,10, 8 4, 17 76103

a) MNRET: micronucleated reticulocytes, RET:
reticulocytes

b) Mitomycin C (1 mg/kg) was administered to mice
intraperitoneally.

Table VIII— The effects of RCK 20 induced MNRETSs
in mouse peripheral blood

MNRETs/100 RETs

mean + S.E.

Dose(mg/kg. i.p.) individual value

31.25 mg/kg 1.2.0. 1. 2 0.3+ 0.25
62.25 mg/kg 2.1,0 1 2 1.2 +0.37
125 mg/kg 0.0 0.0 1 0.2+020
250 mg/kg 1,1,1.1,0 08 +0.20
500 mg/kg 1.1,1, 0, d 0.8+0.25

a) d: mouse was dead.

b) Mice were sacrificed after 48 hrs of RCK20
treatment

¢) MNRETs/100 RETs of negative control mice
treated with olive 0il(0.1 ml/25 g. i.p. once) only
was 0.8 = 0.24 after 48 hr treatment

£ 34| 28 TAAIR HAHse] Hibgor Ayst
Table VI8 A35 AAct 48 H 1} RCK20L WAL
A EARHE Aol Ames testol A Aoz U
ElsttH(Table V1.

RCK20° tisf ah-f-22 £3A| o] oJg 454 4
32 Yyt FAHNZREAE ARES mitomycin C2)
1mg/kg(1‘p.)°ﬂ/‘ﬁ«] MNRETsAA NI == z12be] &
A ) A7kl whet Table Vo 23ttt MMC Foi %
48417kl A 71 B AAARILE Jelglen
1.000 RETH 19.274 MNRET2] ¥1=& Jyehjac}
(Table VII).

RCK20& 30HA|9] &8s Fofabar 24, 48, 7
{Hll g a2 sted MNRETA3A R
o} SEZ Tl fo e ARz Srlrt
o, AR A e R AR v]sty
ojdo] ol o7t e A] gstbel. whek MMCS
ool A] el oA EE LER = 484170l &
HE # 3t MNRETsE #2319tk (Table VIID).
SvtAle] Safo Ax A Ay dFEe] Bl
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237

UEH - RAR - oy -

3

29 44

WE

oX

ohg]

AW R HE o4 e FUHF JEREA] 9k
o}, RCK20& E4do] A2} g1ith(Table VIID.

2 Aol RCK209] FolyEt dujAgon 5
H HuFFE 500 mg'kgl® A, HoAA)
FAAZE 4877 e AF] gl o 2 HE dxHAS
ANH3t] BES g BEFAC A%E 717 Y
HEpo] ZNR QlojA] YAz T R AMES
mitomycin C Hayashis'**"¢] dlo]elg} fAlstS
on gujthRA(EH )= vk S4dl=
o) AMAPERIE S LFERITE o]de] AR A
RCK20& 47 ZaddolAo) asjygn=r} 7}
5hA) @i Zor Rol B4 XS] RalHA M I

AEGE dor|A] G Ao g Addr}
a &#
MZE FAFAE 7148 2 FEA

ol

(e}

7] 918 quinolinedionef-%.3)

+ AT

C. albicans +FAFE o83k EDgAl &4 A=
RCK20<> ketoconazoledl] Hlal] e siofMc
ketoconazole?} 5 B9 YeMALE o}-&8] A
AR F e Bt NG Arrte] 4w
FE SAT A, A dizmT vls] 77 g
$ Ao 2 e O L} Al M E freldol HE g
1 AEE 24 Ay o 2T H)8)] 50%71%] AAEE
Ar P o2y 3 et g 4E VeRGlT o) 48 A
% &7 AIDS @2l AlA dolube 71314 2t 2
Aol g A2 RCK208 A48t 3zfe] A S o]
AL AN F= & A BETE 7FeAAE T

RCK202 7]1&9] efe R} Ao FroA $431 &
A &35 e S & F ot 71Ee] o EgeE A
3 & 84 7118 23 7] i g o] ofE
o] o e thE oFEve] HE FoR 23t xR
& ZAE 78] E 4 A& Hlojh

RCK204l &l §454218S 3k S a7 A
k8- 2 & griseofulvin, ketoconazole, itraconazole,
fluconazoles o] ¥4 o2 da] A4 1 9lon 7]
Ef A SR AR FAlY FRE oeksig. et
ol YEES W2 FLE kel | Bt
gl 7)s AE fudris EAHE] 9

t} Ketoconazole2] 29k AF o th3t AT LDy

}- o

)

Z7b 86 mg/kg, 44 mg/kge® BuHol o,
itraconazole®l 7 LDyl AF, 83, slollA zb
Z} 3320 mg/kg. 320 mg/kg, Y200 mg/'kg &2 B
=0} gl

2 AgeM e AFgEF RCK20& ICRA AF el
2,850 mg/kg, 1,140 mg/kg. 456 mg/kg. 182 mg/
kg 73 mg/kge] 571 Fof £33 dE2T& A
13] 53t & FAATEHALES AR o et
Ak oAk Holx] it ]9} o] RCK

L

202) AF ] ¥ F4ZTEAAI RN 7)o dut
7. AsHst 2 14

A7 Sol "o SAjo] 3t
2] @3ka, LDy 2,850 mg/kgold o2 7ty
Aet aRE 7|EY PHATAR AMEHE EAE
Hlg) BS54 A2 ez AlgHY deg RCK
209 i3t obgAd 2 WA EAAANEE F1E A RSt
o & A HAAHIE & o oty Bt

RCK209 gt S92 7542188 Aistr] At
o AFEEZ ICR AFE M), oA A4
g Fol UF Ho MNPAEHY 4& 7HIHAT
uj ol E3 RCK202 B9l W84 o)1 corn oilol
detete] A7 Tt ot AFe 7He 8] 2,
850 mg/10 mi/kg &= A2l oJopEe] ekH A o
7}zl o7t AT A=d 8% 5g/kg oI 2 At
A oFEe] Fo &G FUISR] Rttt HoF of
o] R &%FE o FUHAA ) Ui 4ETH
AANEE F7t2 AAstodol e Hrkg &+ 9l
o Atadrt B B FEE ¥wHs 34
2 ot FAd A EE dafstoiof dot.

ARTREAEL FHEHE 2 dstd FHA
o2 Qtde BARVIE Hrlslor gttt ojmf ALE-EE
FAEAANA L in vitrod) X Ames testE o]-&& B
AEAHNA -G, in vivodl X B LANPE &
F GAAELA TS A "1t o5 A EAT
FrHdE Aol negative® oW & o] 7px] EAA]
3 Aol AAlste <hdde] SRA AGFHEAS
AAIEA ot

RCK20914 #3ar BASdAH]
test)& AP 24 22 YebsTH

RCK20°] thal A3 23A1P0) o5 f-H=4
32 PPct FAANET O E mitomycin CE AHE3}
P AT O RE S (S BA) 7 vt

o RCK209] 43 Zx Ao AP =E =

A1d (Ames

Al
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Ae A¥ FFAEY Bl A FHAAENE ¢
oA g Ao® HetdEtt RCK202 Ames test
o AHALAYIAE B9 FHsdAH s A
o] & 7oy Hridct
o} ol A LS AME A v
conazole, ketoconazole® th -4 &3t 218 v}
BRI} T8 RCK200) sl 2454, o) 94 A4,
‘_}.

AN FT BYAEE A Frold ke 542 7
o] gigl3 ekHAd L =it RCK209) A HE K
B2 dFE AL in vivodl M I3 31T A

£5 AME st ARk % S5eERAAE, oixb &
pharmacokinetics& -8t 34 Aof FRE
Ag FA gl Ao de ol AR Atr A

1. C. albicans #A17t4 3z tfs) RCK20¢]
EDSOF’ 'TLS]' éﬂr 0.25 +0.18 mg/kgfé_ EHZ%DO]
ketoconazole, fluconazole® 8.00 + 0.73 mg, 10
mg = 0.43 mg/kg Ul $2 oA F53 Z4E
vehfich dalgd MF el C. oalbicanse] 849
#eg 249 Anh el el s #47)
s o R ot Ak Al folAdo] W
At 12 AEE ZA A glzdel v 50%
7R S AFAI oA &g EIHE YEMAAU
t}. RCK202 7]1#9] ketoconazole®} fluconazole

Bl (e =5oA] £53 3 2d E3E JERTH
2. RCK 209 #A47Z754E Hrtstrl 98k

ICRA| vl$-2of 2850 mg/kgd F7Ms HY&E2
2 AT 5o F 7Y S AIEEEF, 45 A
T 2 SHH S NAS wEsh TS
AR Sluk S4 ASWE L HA £ 5§
ol thE =Ado] #habE A e LDy Al o
2.850 mg/kg ololeka H7bs it

3. RCK209l tall Salmonella typhimurium (TA98,
TAIOD)E o8& in vitro §3d2k HAEAM] AlH
(Ames test) S & BHoA 54 0.2 et

4. RCK20° ti8l in vivo 5= Fol| 41 &= A5l ol
3 FH54S Hrbetdrh RCK20S: vk~ 22d
ofol| Ao} AsNxho] LERGA] ol EaA|Ee] F3)
Aol A FAAELE AoT)A Fi= Ao ALRH

=
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