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(57) Abstract: The present invention relates to a repurposed antibiotic compound for the treatment of cancer with minimal nuclear gene
damage and an anticancer pharmaceutical composition comprising same. Since the repurposed antibiotic compound has a therapeutic
effect in a manner that targets only the mitochondria of cancer cells, the modified antibiotic compound does not cause gene degeneration
unlike conventional chemotherapy which damages nuclear DNAs to kill cancer cells,, thereby preventing the recurrence of cancer. In
addition, a mitochondria targeted therapy using the compound according to the present invention can effectively treat malignant tumors
that are difficult to treat due to acquiring drug resistance by general anticancer treatment.
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olnto]l =& & 3t Amide Mt-CFX 2} Ester Mt-CFX 3}3H& 2] 9hA| &
(MDA-MB-231 -1k A o] ohA| ) Al ¥ AF=5S ¥4 3 2 ijolt],

= 32 B ko] wlE Ester Mt-CFX 3H3HE-2] A549 (3 9FA ), SW620
(tH7d b4 ), DU145 (1 HA FA 32) B PC3 (A HA A ) 5 o] thFsh

SAEZE St A2 AL w43 A Olv}
% 47 P o] mE Ester Mt-CFX 313t = ol 9] ¢ Amplex-red¢} CM-H ,

DCFDA &3 3% A IAE o] &35t A% LHTOHH A gk g A A4 (ROS:
reactive oxidative species)A) A &5 ¥4 3 Al o],

% 5% B b ol whE Ester Mt-CFX 3} 3HE-9] A g]o]] u} & n|EZ =g o} DNA
A A ef mrA 9 A A TS v Slol T

% 6 ¥ g ol W Ester M-CFX 3}81E-9] A 2] Ak Al Abaof of &
DNA, @l 2] o] &4 % 8 748k A afo|t),

L 78 & g o) WE Ester Mt-CFX 813159 A 2] & A|gt 7 ol whe}
nEZEglof uhA 9 2ol 7hA (JC-1 assay) 2 M| AZEAFE (Annexin V assay)S-

= 88 H v o u}E Ester Mt-CFX 3} 8HE 3lekA| ol o ato] 48313
H] 21 (DOXO0) ¥} B3t e] & DNAS}F 1| EZ =] o} DNA 4

—~

T 9= ¥ b o) u}E Ester Mt-CFX 33153 48315 bAoA Fn| Al
(DOXO0)E A &) 3k F2] DNA & ghuld o] uhd 4 (o] 7| A POLy<=
nEZ = gol §- -2} & ERCC1Y} DDB25= 3] f- A2} o] #Ho]shi=
ZHE WA g A afoloh

5102 8 DNAE 94171 71800 831 Al 3= el Ester
Mt-CFX7} vl EZ E 2] o} 72 A DNA <738 22138l 7] 9138l Taql assay &
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Fefsle] M EZ=glo} -4 4 DNA 455 74 8 Aol o},

T 112 2 by o) & Ester Mt-CFX S} 7| &0l 483815 A&
(Doxorubicin, Temozolomide, Camptothecin, Cisplatin, Chlorambucil 7} 5-FU) &
A 2] gk F-ol] & DNA <} 1] B2 = 2] oF DNA 70| Aol -9 & realtime
PCRE -2k A #olr}.

[om

X125 88 EF ol 4 S o] 88k Ester Mt-CFX 313h= 2] %
AA ATl 7S gd Ao g FFE Tl o 3 AlgHE Tk e A
(in vivo imaging) 2 3}3E ol o g Al gl & A4 D A W3 E g

3+ A o]t}

g o] AAE Az H A FH

ol 8}, & ¥ty & U] & A A o2 Aty & s,

Bod & A get gl & FAHAA A AR SA o) A 7o) 3 A 2
Aol & AT 4= J= MZE Md e FAAEE A3 A FAUA F=2of 73t
Zloltt.

Boabgo] wp2 W FAA ot oFE 33HE-2 3] (384 112 FAIE =
RO 2, kA o] & FAAE 7| B FA0R Fa1, o] 7|0 nEZ = gol &
Aedo g FAAN F JEE dASY =& YA 8 a9E el
v EZ=glol TV 7F Aol A R E FHoll= obAd d A v H oz
B8-S Hrske A 5o i

(5} 1]

471 (34504 1ol A,

D= b0l & EFEF =2 YA =4 o =24 &7
(flumequine), <% #14} (oxolinic acid), &2 A4 (rosoxacin), /\] = A4 (cinoxacin),
2] YA (nalidixic acid), 3] 2] =4} (piromidic acid), 3] 3| v] =4k (pipemidic acid),

A 32 2 55 A (ciprofloxacin), & @ = A4 (fleroxacin), ?-_Uﬂ =ZAM]
(lomefloxacin), Y] &5-AF2] (nadifloxacin), &= 55 AR (norfloxacin),

R EFALA (ofloxacin), 95 5AFA (pefloxacin), 75 A4 (rufloxacin),

of| % Al2] (enoxacin), ¥F= 25 A} (balofloxacin), L8| 335 5-AF2 (grepafloxacin)
d H. &AM (levofloxacin), 3F-25 A} (pazufloxacin), 223 2 55 A4
(sparfloxacin), H| 7} 5-AFA] (temafloxacin), &35 A2 (tosufloxacin),

2 YU Z F AL (clinafloxacin), 7HE] &5 A4 (gatifloxacin), 2 A] &5 AFA]
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(moxifloxacin), A B} 5-AFA (sitafloxacin), 32 & 2] 355 A} (prulifloxacin),
W Al &5 A2 (besifloxacin), Al 7] &5 A2 (gemifloxacin), E 2 HFEFA4]
(trovafloxacin), @ &} 5-ALAl (delafloxacin), TF =3 = AF4] (danofloxacin),
U] &S AHA (difloxacin), 9l 235 AR (enrofloxacin) ©] HF3E=-AFA] (ibafloxacin),
n} 5 ZZ AL (marbofloxacin), 28] =5 A2 (orbifloxacin) 2 AMe}&SAR41
(sarafloxacin) =0l DB L A7 2F Q2 F=5EA A =4 do]
stol =54 7| 7F 7] XeoF 4
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309 €AY R E9edAFy 2] oA A8 e = o= s 5 ¢
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WA R = M E FAat7 v Aolstal, 247 54 05 ka1 WA 309
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[62]
(631 (1) e 39 T4
[64] g L golufol = &ujo)] 33E1(1 g, 1.975 mmol) 3 3}3HE 2 (852 mg,

1.975 mmol)E =91 F BAFZEE (819 mg, 5.925 mmol)S % 3] 7}kc}. 50

oCol| A 12A] 7} EoF ksl 5 7hetate] Su & Zwka] 71) g%

T O

AR ETNIE 2 AAS F 50 mL 3-8 (HehE/5 7 = 1/9)9)

HFEX (7 H91X)ISAKR
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[65]
[66]
[67]

[68]

[69]
[70]
[71]

[72]
[73]

=0]3L NaBF ,& Y aL 1A ZF &<t nlRbstal, S 2w eha) S /72 35
g

5 S}
o] 3 w|EFL2-of] =0] 21 Dowex® 1x8 chlorideE 7}38F F 6A] 7F E<F miykala A

(2) Ester Mt-CFX 2] 3]

18 mLe] 389 (1 4-tho] A/ FZ 2% =4/1)0l] 3}3HE 38 21 F 0
°Col| 4] 4 N HCl in Dioxane 6 mL-S &+ H-&% Yol =) A2 4 12 Al {F 59
A Rke 7 Zhestel 8 & F kAl A Ester M-CFXE 314 gt

'H NMR (CDC1 5, 500 MHz): 68.50 (s, 1H), 7.87-7.70 (m, 15H), 7.66 (d, J = 13.1
Hz, 1H), 7.36 (d, J = 7.1 Hz, 1H), 4.29 - 423 (m, 2H), 3.69-3.60 (m,2H), 3.59-3.53 (m,
1H), 3.50-3.42 (m, 4H), 3.30-3.20 (m, 4H), 1.78-1.65 (m, 6H), 1.61-1.53 (m, 2H), 1.39
(d, J=5.9Hz, 2H), 1.14 - 1.07 (m, 2H) ppm.

=

A o 2 : Amide Mt - CFX 9] 34

3171 Scheme 22| 34 A2 E 5319 Amide Mt-CFXE A 315 2, 317]
Scheme 2014 3}3H& | 2 2= Sl &efxl wiol wef A ak3lt.

[Scheme 2]
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[79]

[80]
[81]
[82]

[83]

[88]
[89]
[90]

[91]
[92]
[93]

Y e 3 Fofnfo] = Gufjof] 3}31E 2 (1 g, 2.318 mmol), EDC hydrochloride (667
mg, 3.477 mmol), 1-Hydroxybenzotriazole hydrate (470 mg, 3.477 mmol)& %<1 %
305 Fot Ao 4 w3t DMAP (425 mg, 3.477mmol)3 3} 3HE- 4 (1.025 g,
2.318 mmol)S Yol H 124 7F &<k nnkst 5 71qlste] S uf & FukA| 71t}
] EL?’._H}EZLEH 2 52 A H 50 mL 3-8 (W eHE/5F5 = 1/9)0]
#0531 NaBF .5 ¥ il 1AI3F ¢t wtslal Y E2 2 v ghy) SH52 3
of] W gkg-ol] #°] 3L Dowex® 1X8 chlorideE 7}3F 5 6A] (&<t nlHls}
G & S A7

o o

(3) Amide Mt-CFX 9] ¥4

18 mLe] 31§ (1L 4-Tho] SAR/HEZ 2 e =4/l & 55 U H0
°Coll 41 4N HCI in Dioxane 6 mL-2 3+ H-8-%] o] =), Aol A 12/«] 7t ot
gk gk 5 7hetete] vl E Al A Amide M-CFXE 3143 3H51 T

'H NMR (MeOD, 500 MHz): & 8.88 (s, 1H), 7.95 - 7.74 (m, 17H), 7.69 (d, J = 7.2
Hz, 1H) 3.85 - 3.79 (m, 1H), 3.69 - 3.64 (m, 4H), 3.54 - 3.49 (m, 4H), 3.49 - 3.41 (m,
4H), 1.77 - 1.70 (m, 2H), 1.70 - 1.58 (m, 4H), 1.53 - 1.42 (m, 4H) ppm.

Q17F f-H A o] M| 3 MDA-MB-231 (Human breast cancer cell), 3 &F Al 325~
A549(Human lung carcinoma cell), 913+ o< Al 355 SW620 (Humna colon
carcinoma cell), $13+ 2 H A1 ¢F Al 5> DU145%} PC3 (Human prostate cancer
cell)% RPMI1640 medium¥} MEM (modified Eagle's medium)l| 4] 0l &F&} 31 T}

+ M A= 10% E27d 3} FBS (fetal bovine serum) 2 1%
¥ ] A -~ E gl Enlo] M (peniciline-streptomycin)-& E &3} 31, BE A3
37°C, 5% o2t sl eka 2o A vl FE At

H

= 1
T

1-2 Al A5 (Cell viability) ¥4

MDA-MB-231, A549, SW620, DU145 2 PC3 A| 3£ & 96-well = #| 0] E 9]
A&k, Ao A5 el afnba <t vl ettt g 3l Al 3ol Ester
MT-CEX, Amide MT-CEX & A| L& ZEAAS 0 ~100 uM7}A] 9] t}okel 5w &2
4811 3F A 2] &, Aolgli= Ml E 9] LDHS| 48 43t A X &8
5kt ZF SAHA2 3 A AP FE +SEL Z YERY AT

1-3 ROS (reactive oxidative species)Z; & -4

A3 W] A4 F hydrogen peroxide (H ,0,)] 2 =5 H7FsE7] $8He] Amplex
© red reagent (10-acethyl-3,7-dihydroxyphenoxazine; Thermo Fisher scientific)<
AL-g-ste]l AEsE ) 2 HHH S A 3E U peroxidase7F 9.2 Amplex © red



12

WO 2020/189937 PCT/KR2020/003248

[94]
[95]
[96]

[97]
[98]
[99]

reagent®] H,0 ,°l| 1:1 stoichiometry 2 HF-g-3f 2 2 & 3¢ AF&-2] resorufins

YA 3H], resorufin®] &1 7] D WE 94 571 nm/581 nms ©]-£35Fo] 3 1A S
o 5= 919 H, MDA-MB-231 Al £5E 96-well & | o] E ¢l 31§31, 10 uM Ester
MT-CFXE 48A1 Xt 4 2] ¥ hydrogen peroxide S = 331 t}. 50 uM Amplex © red
reagent ¢} 0.1 U/mL HRPE- Krebs-Ringer phosphate buffer (145 mM NaCl, 5.7 mM
sodium phosphate, 4.86 mM KCl, 0.54 mM CaCl ,, 1.22 mM MgSO 4, 5.5 mM
glucose, pH 7.35)°] HE-g E31=-& THE] 7 plate wellell 100 uL® Y of 37

°Coll A 103t b5 5, wlo] A= Ee ol E 2]t 7| & o] &3te] ]7] 530-560 nm /
W& 590 nm ol M GG W71 E S48 3 MDA-MB-231 Al 255
confocal & t]4]of 5-&3}5I T} 10 uM Ester MT-CFXE 48X {F A €] &, Al 3
W 2 A4 A AR 2] 7 10 uM CM-H ,DCEDA dyeZ 30%-7F ] k&t 3l tl
A 32 ) A gF &4 44 E confocal laser scanning microscopy & ©]-§38F0] o 7]
492-495 nm/ " 517-527 nm 3ol A &3 o] A 5k A

1-4 DNA oxidation = A

A3 A ~E ) 20 o3 Al 3E U] DNA oxidation A] 7% 8-OHAG ELISA kitE
ARgste]l a4 23 HY S o s FA515 T MDA-MB-231 A 32l A 10 uM
Ester MT-CFX %} 10 uM CFXE 4841 {F A 2] gt A58 12} §FA| £} 37 °Coll A
HH-2-3F o 23} &) €F 37 °Coll A 1A ZE ot Hk-e-Eh it wh ) Hhe o
Ao A 1585 A E AT AR S FFE= e EHolHEU Y E
0] &3}o] 450 nmol| Al =4 5+9l o).

1-5 Protein carbonylation =%

ul 2l carbonyl LA ~EY A o A erA A FE A A
o, A3 U FelA =2 ROS (reactive oxygen species)©ll 2] 8l 22742 w7
At} @A carbonylation 2] =7 ELISA "WH 0. 2 4233} t}. MDA-MB-231
A 3ol 4] 10 uM Ester MT-CFX 9} 10 uM CEXE 48A] 1+ A 2] 8+ 1 ug/ul v 2
£ E 10 uLE 10% SDS 10 uLE ¥/ A| 7] 21 20 mM DNPH
(2,4-dinietrophenylhydrazine) 20 uLZ 5= 4| 8} Al 71 3, 892 TPA S ol A
Az} 257 vortexing BFH A A 20l 4 104 7F & QF v ket & WS- E S
2 M Tris-C1 20 uLZ F3}5} 31t} DNP =4 8} &8 3 uLE 0.25 mL]
E3tghZal (20 mM NaHCO3, 150 mM NaCl, 0.25 % SDS, pH 8.5) 2. & 3] 4] 8} 11
5121 ¥ Al 5 100 uLE 96 well E# 0] Eofl o] F3te], dFu3 SR WS
apgrato] 4 °oCol| A HhA) vl st At vl o F-ol A& 2 PBST (0.5% Tween
20082 53] Al Z 5,37 °Col A 1A ZE st E2 hF o (FE &5 T 1%
BSA) 200 uL2} 37 wi ¢Fat it 1 - A& L& A2 A AR Ft
AA-3-DNP A & &rahe abd $h5 100 ulof &7 A7l ol A 3H3i T
Wk 5, A5 92 PBSTE 53] A2 5, A 204 1 AZF -5t (HRP)-F & &
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[100]
[101]
[102]

[103]
[104]
[105]

[106]
[107]
[108]

[109]
[110]
[111]

=7 8912 1gG @A 9} 3 vl st gleh PBSTR 53] A% F, el 9
100 uLe] TMB 718 2} §H7 348 913l 2-3 ¥ F<F A Lol A vl Fstelch 0.5 M

H,S0, 100 uL® ¥H-&-& 331 450 nm % 690 nmol| A FH =5 54 6
nmol A W4 =S W F 415t E BSA B Fi A8 ALgs)
AMEZol stz rd 93 S48,

o,

1-6 Lipid peroxidation <%

XA 7513} (Lipid peroxidation) = Al 3% <=73-2] w7} 5 X 3.9 sl = A, x4
}4F3}o] AFE-¢1 malondialdehyde (MDA)E =7 8lo] elst 4= 9l ),
MDA-MB-231 Al }:oﬂ #1 10 uM Ester MT-CFX ¢} 10 uM CFXE 48417t &<t
e gk 3, 7 ME2 1 mg/mL & 5 2 phosphate bufferol] ¥ o] 37 °C &2
G20l A 6/\1 b Eok wiokatsdtl. 10% TCARE E A ¥ 10 ul butylated
hydroxytoluene (BHT) - 3-8 ol] 0.5 mL 0.75% thiobarbituric acidE % 7}s} 3t}
EE-L 95°Co) A 204 Ft 7FE Bt WA R F, 780 xgoll A 10%- &<k
ARl AAE 9] FF == HEEY Ol H U 7] & o] &35t 532
nmel| A A48

1-7. FACS =4
Annexin-V %Al ALEA] M EE o] ¥4 /-5 A EHAY
MDA-MB-231 A 3°I] 10 uM Ester MT-CFXZ 0, 6, 12, 24 4] 11
Aglstdh AEES 72 Az E wj ek 3 3] et git) ojo] 48 WaH
al

PBS= 23] M| Z 3t} Al & ¥ A EE-S BD FACS FE.of 91X A 7] 3L (10 ¢/mL),
10% FBSE- $-3F PBS %ol 4] 10 ug/mL Annexin V&} 7] 2 2ol A 30% &<F
HjFal ). o] Al EE-S 48 WJ2H PBSOll Al A 3, Annexin V &3-S

FACSCalibar “4H] (BD, USA)2] FL-1 2] ol A A3t

1-8 ] & 2= g o} W 9] (Mitochondria membrane potential) <7

nEZ = glole] U 9] kol & 54357 918 MDA-MB-231 Al 3] 10 uM
Ester MT-CFX £ 0, 6, 12, 24| 3+ &<t 7%‘ Aelstdh MEES 2 /ﬂ A=
Wl &F 3 3] akQitt. 3 Al E= A U2 PBSel 13] A A3 AL, 2 M
JC-1(5,5',6,6'-tetrachloro-1,1',3,3'-tetracthyl-benzimidazolyl carbocyanine chloride) 2}
G 37 °Coll A 204 & <SF vl Fatal vk IC-1 A g Al EEE 1,300 goll A 31T
A F2] &, IS W2-E PBSel| 23] Al A &1t JC-12] monomer (green
channel) 2} aggegated (red channel) & I}t o] W3} E S8 | EZL =20l
vha91 & 245,

1-9 Realtime PCR +#-41
E 2] & (TRIzol) 8 -& o] &35lo] MEo A RNAE FE53 7,

2] &t

A
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[112]
[113]
[114]

[115]
[116]
[117]

[118]
[119]
[120]

[121]
[122]
[123]

RNAZHE 34 ¥ cDNAE A}F-83} A L, genomic DNA isolation kitE A}-8-3}<]
A3 W] genomic DNAE F&38F0] A A7 3t 8 7 o1 4 §H-§8- (realtime PCR)<
2 A3} 91 T} Realtime PCR 2] 2 #}i= GAPDH (gluceraldehyde-3- phosphate
dehydrogenase) W& ol 23l -3} H T Ao 4l HHAFES Z = (fold) 3} 5F]
WEHWH AL, A7 A3 (B £SE)= Al ¥ vhE A A[sto] fdlow FA A o=
Fol gk 72 p<0.05% YEFH STk

1-10 &&=

H 4 3] BALB/c-nu-nu V7}-$-2= (Orient bio, Korea)+= 5%
AFE3EIATE BE AFSAL 30 ~ 40% S 59F 2241 °CY] 25 E
Aol 2w 1247k light/dark 7] 2 8t T8 232 we st
TEAYSALS A o AL, TEE TR EZ AR ufe
= 2] skl

O

1-11 In vivo P}-¢-2= o] o] 2] w

MDA-MB-231 A| 3 (5x10 cells) 18-20 g©] 655 423
nh-2aol) d8F F=ALSe], FFol A ElS Bt
Z o) A2 EFAM, Ester-MT-CEXE vl 5= 33] 4
A g2 Fo dol& w5 433l 3hgh= 2l &

k-8 AR v, F7F A S ekl FFAE %
ZF 155 Wl 4rbe] mh-2 0] ok W aSERE WERHRLAL, # 2] 3EA] 3= 3-8k
etk wlale o] 723 gh& ekl

=

ALB/C -nu-nu

;m
£
.
)
ﬂﬂ
O
O
o2,
©
4>
o
ﬁd

1-12 In vivo & 31 A
Ester MT-CFX 9] &4 E}7 8 2 2} 7] o] ¥ 325 H7FsF3 t In vivo
A

A E .8 3 A5 L TVIS luminar Serise 1T A ¢4} 443} A] 4~
O s

ol i ¥ FHF LA (SE)= AtE o2 SaF 3389 E7l %l
Al E2 1 A4Sl o, SAS A3 E 9] o] (version 9.0, Cary) 5 ANOVA
S TR, 15 TAA SR Fofu| gk xfol &
B 7FeRA T ANOVAZE 9] 8 Abol & Y e 3= 74 -%-ll 3=, Studuent's t H| 2 E &
= |t o, p 27} <0.05¢1 45 TAH o=
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[124]
[125] Al & cq| é 3 l:
[126] o] kA

[127]

[128]
[129]

[130]

[131]
[132]

[133]

[134]

[135]

[136]

(1) 4435 a4 A| L2 =212 0] MDA-MB-231 §-1Fet =
A AFE &37F Q= v st %3 7] B gol 3 B wy o thE Ester Mt-CFX
21

ﬂ?}f}u o 71—6} /\}uﬂ §_yjr§ EOﬂ o) U:] ok 15MM/] IC & = Ho E} (E
3l7] & 12 MDA-MB-231 Y4 A XF (g A 3235 o] & }04 cell
viability & =73} 21, MDA-MB-231-2 4554 F i e Al 2o 2 & A
5T 0E AFSARYGE ART 5 U FYARA

M ¥E3=37°C, 5% ©| 23 kA 2 Ao A v dE o, 10%
DMEM 4} %] 7} Olﬁﬂmv} LDH A8 0 & A ¥ 5418 gelslg o A Ei= oF

o]
A xal 9‘r —“5: %“33 01] w}—é— Ester Mt—CFXfJ-_ 48/\] b &k A5kt HE
A st A A Z2ZZ2ALA Y IC 5 1.65 ME 4 ¥ 31 Ester Mt-CFXE 20
30 uM =2 55,0000 o] S H M E AE g5 Bt B o upE g

=
o
fE2 olH g AT A wlde v E5d A9E Bl

!
e

() T3, B g o Aol A o] b A& o] Yl Aj A E d=H =7}
ol o}nlo] = & v} Amide Mt-CFXE A 811, 9| 3
Mt-CEX ¢} #-AFgHo] A S8t (&= 2).

st7] 2= 8] W 13 sdetA AE S sk AR A, & g o)
Amide Mt-CEX®l| A S5 oM E APE g 315 2lst 5= 19t

(3) ¥ o] u}E Ester Mt-CFX 8} 3= 2 Amide Mt-CFX 3}31&-&
MDA-MB-231 1ot # o] oF Al 3288wl o} U] &} A549 (FH] <HA 3E), SW620
(oA 32), DU45 (A 9 QA 32) 2 PC3 (A YA oA 32) 5 9] thokat
A EE et AbE g E HYPoEA B g nhE 313E H2 58
e S gelE At (5 3).

7] & 32 B whgof] wpE ko) oF &l o sl A thFe oA
7VsAl e Eelstr] 9l A549, DU145, SW620, PC3 £k A X5

2ol A L 13} & 28] 8- w3k A 3} T} ok obA E ol A
T A o E3] A5493= 23.77 uM, SW620-2 27.05 uM 2] IC 5, %42 7HA of.

S

ol A o] 48

O

Y A Mt-CFX 2] &9 a.3+= 5 71X
= Mt-CFX 3}3-& o] v EZ =g o} 2 9]
2 0 o]sle] AAALA (ETC) 7| 58 A A sfar o] up& 2Ad4kA
Adoletar & o (5 4), @ F HA = v EFZ =g o} DNA &4 & Alolth
(% 5).

ek, 3] & 62 B w0 u}E Ester Mt-CFX 3}31&2] A& & whA) gk
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[137]
[138]

[139]

[140]

[141]
[142]

[143]

g4 bzl o 3 DNA, @2, X 2 o] $2442 Bhel g datol ), 7] 5 79 4
3= vhe} o] B by o) 12 Ester M-CFX 3} 8HE-9] 2] 3 A17k 7 vl npe}
v =25 elo} mPA ) 2} ZHAsk ] (JC-1 assay) Al EAE o] Qo] kg el st

(5) 3171 & 8& & ¥ ol w2 Ester Mt-CFX 31918 oAl 9] & F2%)
H AR F54F0] 4] (DOXO0)3 H] il sto] &)

&3}

il [s} I

DNA9} M| EZ =g o} DNA 274 i A% 8 S48 Aol 3, Z4Fu o] 3
oA )e) 738k =4 B vlg o) whE Ester Mt-CFX 3}3H&

A4S Hola v EFZEgolo AEl Al 54
w3l 3] & 9w o) whE Ester Mt-CFX 8 3HE- 3} 48315 shebx) el

25121 (DOX0)E A 2] 8 F2] DNA - vz o] kgl A w5 g3l
s =7

|EEZ s glo} §A A} HIlo] ERCC13¥ DDB2= 3

=
nEIZC golE FAE-S gedt 4= ),

o R B ¥ §

g 7] & 1104 Bz vle) gho], # M of] & Ester Mt-CFX 2} t- 4 ¢t
FAAEES A gk T DNAI &4fo] dojut -9 & PCRE &lg A7}
223l E ok = - Aol W& WHolE Y2 7|51, Ester Mt-CEX+=
| EZE glolo] Wol & Uo7l Fele 4=t}

E)
t
ot
o
-_&,
N
)
kr
r
i,
ric
i3
o,
=2
=
it
2
]

<
O
iy
>~
)
ot
i
o%
ks
Y
N

)
(]
=

T =
kg of] whE Ester Mt-CFX 813t 2 &4 A7 2h = =& A8 a9 & 4%
eelstAth (5 12).
A3 ol 8754

B odbgof] w2 WY A A ot oFES Al v EE= oS A5
w2l o @ Mg G742 7] Wi 3 DNAS &4 A A A 22 AP A7) =
71&9] gt e Gy AR A S Qo)A ol o] AEE o et 5=
Ao ArkAl ek X ol o& oFE AP S E 58l X 5Tt o oHA]
THE A E ANET 7 U
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T4

(e skl [Ekehe] = BAIE = i SAA S Bt

371 (384 1100 1
D% ZFLEAEEA FAAEA XS A4
X 0,S ¥ NR Toﬂfﬂ A E] = o] = Shu}ol, ”7] RE 4, ©taa 1
W =] 309 7], ghA 6 WA 309] obd Y] F BRASE 2 WA 309]
S| Zold 7] Foll A A= of = shvfolan
L& Bhasm 1WA 309 A7), w2 ] 309 $AIE 7] 3
Felo a2l 2] Fol A A8 of 1 shjolu,
Q= N.P, As 2 5b Sl 4] 41853z o 1= sjfol 1,
R, WA R,&= A= FLstAAY Aolstar, 72 %%1319—?-— ha=E 1 WA
309 A7), whaa 2 WA 309 LAY, a6 WAl 309] ofE ] B
Eha=F 2 WA 309] S| H Eol - Y] Foll A A Euﬂ* o] == sfifolH,
A-=S=2A 0}1: EEN 7].3&/\1;3] ]E Hvﬂ ]E, /\4_1.]131 ]
AEYolE, XA E XA Yo|E BEyolE 4 (&) g ﬂ%/ﬂ
oA AEE = o = S| Sol o]t
[d8F2]  Al1gel] ojA,
}7] DT SF 2= E YA ZA, &F 42 (flumequine),
-2l 4} (oxolinic acid), & 4:-A}F2] (rosoxacin), A # A2 (cinoxacin),
] H 4} (nalidixic acid), 3] 2| = AF (piromidic acid),
3] 3 1] =4 H(pipemidic acid), Al X 2 F5-AF2] (ciprofloxacin), = & FA}FA]
(fleroxacin), & ™| & =-AFA (lomefloxacin), YTl & =-AFA] (nadifloxacin),
w2 Z5 A2 (norfloxacin), 22 5-AF2] (ofloxacin), 3| &5 AR
(pefloxacin), =35 A (rufloxacin), ol %A} (enoxacin), 22 &5 A4
(balofloxacin), “L & 32 A} (grepafloxacin) 2l H. 35 AR
(levofloxacin), 3} 5 A2 (pazufloxacin), 223} 2 &5 A2 (sparfloxacin),
B} E&5-A}4] (temafloxacin), B9 5 AH (tosufloxacin),
2 Y Z F AL (clinafloxacin), 7HE] &5 A4 (gatifloxacin), 2 A &5 A4
(moxifloxacin), A B} 5-AFA (sitafloxacin), 32 & 2] 35 5-AF4 (prulifloxacin),

W Al &5 A2 (besifloxacin), Al 7] & 5AF42] (gemifloxacin),

1:1

%0 0*
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[ 3]

[7d - 4]

[ 5]

[ 6]

(7478 7]

[ 8]

E 2 u}lZZALA (trovafloxacin), 2 2} 5 A2 (delafloxacin),

U} 555 AF4] (danofloxacin), U] & S5-AHA (difloxacin), ¢l & &5-AF41
(enrofloxacin) ©| H} &5 A} (ibafloxacin), 7FH. 55 AFA (marbofloxacin),
Q1] ZEALA (orbifloxacin) 2 AFebE-5 A4l (sarafloxacin) ol A]
AEE] = o= 3Rl A& 5 o7 5= W3 A A g9t 313t =

A 1ol oA,

71 31814 112 8t7] 31 Foll A Al e = o =
EZ] og o]»L‘ tﬂﬁﬂ 6]— g ﬂ ﬁC}OP ﬂ.g—%:
[Ester-Mt-CFX]

o

bl 2

Ot

A7) BB A, A 2] Aol Agtel Aol ook EA L, n 1 X
30¢] Q4o th,

A 1ol oA,

7] (3hsha] 11 GH T o) M ER g obE MElE 4o R s S
Eqog o= Ag A Fo BHE

Zﬂl O )\}\O-]}\ll,

371 3o 112 Al o] m| EZ =g o} AR LA (

] A 3haL, lE%E o} DNA §4 & Aleh= Ae 54 o= o= H 4
3.

[
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