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10% 2.5%HV
2.5% 5% 10%
(1),(2),(3),(4).(5),(6)
10% 2.5%HV 3 11 15
2.5% % 10% 4 6 2
10% (
) 2.5%HV
(
) 2.5% % 10%
(
)
10% 1L 50mg
2.5%HV 1kg
25 5mg 3 5 2.5mg 3
2.5% 5% 10% 1kg
25 5mg 3 5
2.5mg 3 25 5mg 3
125 25mg 1 3
10% 7 25%HV 30 2.5% 5%
10% 21 ( 9% ) 20
()
EMEA 6.2ughkg / DEOOCOLD Epa
3uglkg  / *? JECFA 2ugikg 1/ “ ADI ADI
MRL
2005 9 12 (14)

(15),(16)

Medline



(15),(16)

10%
661 2.5% 358 481
513 502 10% 431 356
ADI
ADI
0.002mg/kg /
1)
2 2.5%HV
3 10%
4) 2.5%
(5) 5%
(6) 10%
(7) ENROFLOXACIN SUMMARY REPORT(1) EMEA
(8) ENROFLOXACIN SUMMARY REPORT(2) EMEA
(9) ENROFLOXACIN SUMMARY REPORT(3) EMEA
(10) ENROFLOXACIN SUMMARY REPORT(4) EMEA
(11) ENROFLOXACIN SUMMARY REPORT(5) EMEA
(12) 21CFR 556.228
(13) WHO Food Additives Series 39, ENROFLOXACIN
(14) http:.//www.fda.gov/cvm/FQWithdrawal.html
(15) 2.5%HV 10%
(16) 2.5% 5% 10%

5%

171,313

MRL

2.5%HV



(1) @
(Enrofloxacin)

F | COOH
Ci9H2FN303
359.40
222
nonvolatile
)
a
b
DNA
©)
2-1.
Wistar ( 4 1) *C (5mg/kg)
a 6
® DNA DNA

DNA
@

ciprofloxacin



48 Trex
570ng-eq./mL 1448ng-eq/mL Ti(3 )
2941.8 3824.3ng h/mL 75.3%
40%
(3 1/7)

Wistar Yc

36 48

(5mg/kg)

185 1.14 052 0.02ppm
48 0.01ppm
6 73.6%
4.6% 5
33.8%
Wistar

24.7% @

“c 165mgkg /3
6 24

362%  305%

28.9% @

312%  26.0%

©)

3 8 ( )

E. coli

Trnex 05

0.06pg/mL
1.12-0.24pg/mL 2

2 Trax

Tmax
Cmax
4-6 1 Crrex
6 25

1 2 46 24
6 Cmax 25mg
2.24+0.21pg/mL 1

5mg/kg 24
Trrax
1.5240.47pg/mL
5.0mg
0.59ug/mL
6 2.5mgl/kg
1 4

©

3 4 “c 5mgkkg /7

12 72

51.1%

45.3% 37.4% 44.4% 51.5% 37.3% 49.9%

™

2.5 mg/kg

1.84+0.3ug/mL 2

05 )
117 79
24

Crrax
AUC

24824

9.8%
30.3%

50mg/kg /4

19.0%

6 ) (10 )

24

) Crx 18403ugmL Tw(B ) 5409 24

1 2 (1.72048)

0.92-0.23ug/mL  1.524-0.45ug/mL
24 032019 0.220.22ug/mL

2
2 1.140.3ug/mL
19+

1 4 12

30.9%



( ) 25 mglkg 18 ) 1 )

E. coli 24
Trex 1 (1.32=0.49) 2 (23%10) Cpa 08%0.12 0.6
#+0.19ug/mL Ty, 58%12 6.8429 24 0.05 0.06pg/mL
2.5mg/kg 1 2 46 8 12
1 2
2 6 ©)
“c 5mghkg /7 12
72
78 98%
®
2.5 mg/kg 5.0 mg/kg ( 6 )
5.0 mg/kg (15 ) E. coli 24
Trex 0.8+0.3 2612 Crnex 2.5mg 1.0+
0.39ug/mL 5.0mg 1.020.39ug/mL 124047ug/mL Typ 43+16
23207 24 0.03#0.03 0.03
=+0.02ug/mL
5.0mg 1
©)
3 6 ( 18 ) 25 10 mg/kg
25 50 10 mgkg E. coli 24
Trex 12 Crex 25mg 0.5ug/mL 5.0 mg 0.6pg/mL
10mg ldug/mL Ty, 2 4 (20 35+04 ) Tmx 05 1
Crax 25 Mg 0.4pg/mL 10 mg 19ug/mL Ty, 2 6 24
10mg
2.5mg/kg 1
24 10mg/kg
2 24 0.1ug/g
25 50 100ppm 50 200ppm 14



2 7 14 ¢
25ppm 0.3-0.5ug/mL  50ppm 0.6-0.9ug/mL  100ppm 1.1-1.3pug/mL 50
ppm 200 ppm 25ppm  100ppm
®)
6 7 5mg/kg
Tip 18.7 149 AUC
84.5% ®
30 O 12mgkg [/ 7 10
6
65.7 785 49.7% 13.3%
31% 4.1% 1 7.6%
(20), (1)
2-2.
(1) (12), (13), (14), (15
LDy Bor:CFW1 5000 mg/kg 4336 mg/kg Wistar
5000mg/kg ( ) 500-800mg/kg (
) LDsp LD, CFW1
225 mg/kg 220 mg/kg
LDs ICR Wistar
5000mg/kg CD-1 Wistar 1000mg/kg
CD-1 136.0 mg/kg 1439 mg/kg Wistar 233.2 mg/kg
210.0 mg/kg
CD-1 Wistar 3000 mg/kg
@
4 (16)
6 Wistar (O 5 40 300mg/kg/ ) 4
0 300mg 16 5 40
mg 10 0 300 mg 6 4 28
300mg 3
40mg 300mg
300mg
300mg
20
300 mg




300 mg
300 mg
5 mg
40 mg
Hb Ht
300mg MCV MCH
300 mg
40 mg
40mg 300mg
AG 300mg GPT
AP TG Tcho BUN
300mg GPT
40mg 300mg
300mg
40 mg
40mg 1/10 300mg 300mg
300mg
9/10 300 mg 300mg
5mg
40mg
300mg 40mg
300mg
NOAEL  5mg/kg /
13
42 CD SD BR ( 15 /) (O 500 2000 7500ppm  36.5 150.0
577.5mg/kg / 450 182.0 690.0mg/kg /) 13
500ppm 1
(
)
7500ppm
7500ppm



6 13 2 7500ppm Hb
Ht Ht 7500ppm
6 7500ppm 13 7500ppm
13 MCV
6 13 2 2000ppm 13
7500ppm 6 13
7500ppm AIG 7500ppm
13 AST 6 13 7500ppm ALT
2000ppm 6 7500ppm 13
2000ppm TBIL 13
6 2000ppm 13 2000ppm
2000ppm
2000ppm 7500ppm
7500ppm
2000ppm 7500ppm
3 (3/30)
( 116 10) )
37 CD®BR
(0 125 500 7500ppm 9.9 38.0 615.0mg/kg /) 13
125ppm 500ppm
2 (15 [/ ) 7500ppm 3 15 /) 14 7500ppm 1 9
1 1 181
125ppm 1
7500ppm
7500ppm
500ppm 7500ppm
7500ppm 14 10/15
91
7500ppm 500ppm 3



181

7500ppm 1 ) 181
2 ()
NOAEL  9.9mg/kg /
13
12 13 4 /)
53mg/kg / 0 89 23 51mgkg /)
800ppm
)
800ppm
13
3 ( /)
/) 13
2500ppm (V4 2/4)
2 2500ppm
3 100 320ppm 2 1
2500ppm
( )
320ppm
2500ppm 1
2500ppm
320ppm 3 3 32

91
500ppm 1 () 7500ppm
(18)
(0O 320 800 2000ppm 0 93 22
13
2000ppm
2000ppm
AlG
(19
(0O 100 320 2500ppm O 3.0 9.6 75mg/kg
100 2500ppm
(214 2/4)
X 2500ppm
2500ppm
2 (28) 2500ppm 7 (78)
320ppm 1
/
1
2500ppm 1



1121 1

100ppm 2 2500ppm 3 100ppm 2500ppm
320ppm @)
3 ( 4 1) (0O 10 20 40 3200ppm O 0.3 0.6 1.2 92.1mg/kg
/) 13
/ 3200ppm
3200ppm 3 3200ppm
5
( )
3200ppm 1
@
3 ( 4 1) (O 10 40ppm 0 0.3 1.2mg/kg /) 13
13
13
@)
NOAEL  3mg/kg /
©)
2 / (23)
B6C3F; ( 60 /) (O 1000 3300 10000ppm 0 323 1097 3526mg/kg
/ 0 373 1206 3696mg/kg /) 2
10 12
10 / 20000ppm( 8031 8007 mg/kg /) 12
20000ppm



10000ppm

10000ppm
( 20000ppm
24 )
12
12
3300ppm
3300ppm
12 10000ppm
12
10000ppm 10000ppm
12 3300ppm
ALT AST
3300ppm 10000ppm
10000ppm CREA
10000ppm
12 20000ppm
1000ppm
3300ppm
2 /
Wistar(Bor:WISW) ( 50 /)

3376mgky |/ 0 57.7 1460 465.6mgkg

10000ppm(  855.5 1001.4 mg/kg

6000ppm 10000ppm

770 2000ppm

20000ppm
20000ppm
12 10000ppm
2
3300ppm MCV
10000ppm 12 24
10000ppm MCH
3300ppm 10000ppm
Hb Ht 20000ppm
Hb Ht 12
10000ppm AP
12 20000ppm
3300ppm
12
10000ppm
3300ppm
10000ppm
NOAEL  323mg/kg
(24), (25), (26), (27).(28)
(0 770 2000 6000ppm 0 410 1034
/) 2
10
/) 12
10000ppm

/

/



10000ppm 6000ppm
6 12 18 24 6
6000ppm Ht 10000ppm
Ht
6 12 18 24
6
2000ppm 12 2000ppm
2000ppm
770  10000ppm
2000ppm
6000ppm 6000ppm
6000ppm 10000ppm
2000ppm 6000ppm
6000ppm
C-
6000ppm
( )
EMEA JECFA
770ppm

10

RBC Hb Ht MCV

RBC

24

24

10000ppm

6000ppm

2000ppm

6000ppm

Hb

2000ppm
6

2000ppm

6000ppm

6000ppm



NOAEL

NOAEL
Wistar(Bor:WISW) ( 50 /) (O 100 500ppm
0 7.2 36mgkg /) 2 /
10 12
500ppm
2
NOAEL
Wistar(Bor:WISW) ( 5 /) (0O 10 50ppm
0 0.7 35mgkg /) 2
10 12
NOAEL  29mg/kg /
4)
2 (29).20). 3
Sprague-Dawley (Crl:CD®BR 30 /)
2
Fo 40 70
14 F1 70
(F) 21
F F F
7500ppm Fi
Fo F1 7500ppm
7500ppm Fy
Fo F1
7500ppm
Fo Fi
F1 F, 1 4 5 21

11

0 53 26mg/kg

100ppm

0 06 29mg/kg

(0 500 2000 7500ppm )

100
Fo

( ) 7500ppm

/



7500ppm F.
Fo F1
Sprague-Dawley (Crl:CD®BR 30
165mg/kg /) 2
Fo 47
F1 77
21 25
F1 F
F,  2000ppm
2000ppm Fo F1
300ppm
125ppm
NOAEL  10mg/kg
2
Sprague-Dawley (Cr:CD®BR 60 /)

90

15

1

369
13

12

)

70

0

(0 125 300 2000ppm 0 10 25

103 14
Fo (F)
F
Fo F
Fo Fi
7500ppm
10 13 15
11 371
20
3
6/15

15



(€2

COBSCD @ /) (0 50 210 875mgky /)

6 15
875 mg 20
8 210mg 12 875mg
20
875mg 210mg
210mg 875mg
NOAEL  50mg/ky/
©3)
( 16 /) (0 1 5 25mg/kg /)
6 18
25mg 75mg
1
1 19 20
75mg 15 6-8
11 75mg

75mg

NOAEL  25mg/kg/

13

75mg



©)

in vitro invivo

in vitro
DNA 1 500pg/mL* 39
(UDS )
Ames S. typhimurium TA1535, TA1537, TA98, | 05 150 ng/plate(+S9)* )
TA100, E. coli WP2 uvrA
S. typhimurium TA1535, TA1537, TA98, | 0.05 15 ng/plate(+S9)° )
TA100, E. coli WP2 uvrA
S. typhimurium TA1535, TA1537, TA98, | 0.004 40ng/plate(S9)* )
TA100
CHOWBI) & 50 250 pg/mL>°
(-S9 23h) (250u0)
25 500 pg/mL®
(-S9 22h) (2509)
250 1000 pg/mL’
(+S9  2h+24.25h)
100 2000 pg/mL?®
(+S9 2h+22.8h)
CHO(K1-BH/ HPRT) & 025 1.25mg/mL° 10
(-S9 4h)
0375 1.25mg/mL° =
(+S9  4hr)
1 500ug/mL
2 15(TA1535-S9) 5(TA100+S9, TA1535+S9) 15(WP2-+S9, TA98- S9, TA1537+ S9)  50(TA98+ S9, TA1537- S9)ng/plate
3 5(TAL00-S9, TA1535::S9 TA153750)  15(WP2=S9, TA98S9)ng/plate
4 40ng/plate
5  50pg/mL 72h 250pg/mL
6 50ug/mL 7.5h 250ug/mL 500ug/mL
7 500ug/mL 8.25h 500pg/mL
8  500ug/mL 8.2h 2000ug/mL
9 Img/mL
10
11
in vitro uUDS Ames

14




invivo

)

2000 mg/kg/

1000 1500 2000 mg/kg/
2

(40) 40 200 1000mg/kg/
3
9730 72
2 1500mg 3/10
in vivo
CHO
-S9
6)
Inwin () 25mglkg 83mg/kg
250mg/kg
30 60
2-3 8.3mg/kg
(41)
( ) 83mg/kg 1 W3
(83 25mglkg ) @
( ) ( )
) ( ) (
( ) ( Hoffmeister ) (
) 100mg/kg ( ) 100mg/kg
¢2)
1)
( ) 83mg/kg “

15




30mg/kg

()

60-90

180

100mg/kg

)15

Da

23%
25mg

Na" K

25%

@9

107 10%g/mL

10pg/mL

(@4

83 25 83mgkg
15

) 5 15mg/kg

) 100mg/kg

@7

30mg/kg

100mg/kg

27

16

@)

( )
@)
100mg/kg
) 100mg/kg
)
60
83mg
30 10%
(1)
)
K+
100mg/kg
) 100mg/kg
(48)
0 7 14
24 48



©)

invitro  MIC
('V”C) (50). (51)
10"cfu/mL MIC
(ug/mL)
Enrofloxacin
MICs MICy

Bacteroides spp. 10 1 4 0.54
Bifidobacterium spp. 10 05 2 0.016-2
Clostridium spp. 10 05 4 0.125-4
Eubacterium spp. 10 0.25 0.25 0.125-4
Fusobacterium spp. 10 0.125 8 0.062-8
Peptostreptococcus spp. 10 0.25 8 0.062-16
Enterococci 10 1 1 05-1
Escherichia coli 10 0.031 0.062 0.031-0.062
Lactobacillus spp. 10 05 1 0.5-4
Proteus spp. 10 0.125 0.125 0.062-0.125

MICs, Escherichia coli 0.031u /mL

Fusobacterium spp. Proteusspp.  0.125ug/mL
(MIC)

7-aminoacetic fluroquinolonic acid desethylene enrofloxacin
desethylene ciprofloxacin n-formyl ciprofloxacin 7-aminofluoro-quinolonic acid
Escherichiacoli  Proteus Lactobacillus Enterococcus — Staphylococcus MIC

pH (MIC)
Bacteroides spp. Bifidobacterium spp. Clostridium spp. Enterococcus spp.
Escherichia coli Eubacterium spp. Fusobacterium spp. Lactobacillus spp. Peptostreptococcus spp. Proteus spp.
MIC( ) pH ¢ pH7.2 pH6.2 52

® Peptostreptococcus spp.  Eubacteriumspp.  pH5.2
17



in vitro

0.9 Bacteroides

12
12
Staphylococci
E. coli
12

(enterobacteria enterococci )

)
12
(55)
14
1 2 510
bacteroides
1
10

Cooked meat pH
Bifidobacterium 0.4 Escherichiacoli  0.56 Enterococcus Clostridium
1.4ug/mL
MIC
500mg 1 2 7
(Coli forms) Streptococci  Staphylococci
Streptococci  Staphylococci
(52)
( 6 ) 400mg 1 2 7
2 5 3 8 E. coli Streptococci

(Bacteroides  Bifidobacterium)
Streptococci  Staphylococci
Clostridium difficile
(53)
( 6 )
135

500mg 1 2 5
2 14
(anaerobic cocci Bacteroides Bifidobacterium Fusobacterium
enterobacteria enterococci

14 Clostridium difficile
MICs; 1mg/L
(54)
200mg 1 4 6
4 Streptococci
4 Streptococci
7
( 5 9 ) 500mg 1 1 250mg
35 2-4 5-8 9-14
14
14 o)
750mg 8
Streptococci

18



Staphylococci
Clostridium difficile

©)

2005

3.0mg

9

C. difficile 1
58
12
3 13
30 9.6 75mglkg / 13
9.6mg
NOAEL  3.0mg/kg
3
(2500ppm)
2000ppm

19

Pseudomonas aeruginosa

©

75mg

13

3200ppm



NOAEL
(10mg/kg /)
invitro  UDS Ames
in vivo
2
6000ppm
EMEA JECFA
1990
DNA
6 8
(58) 1
(59), (60)
in vitro CHLV79 uv
(61) ©62) uv
uv
(58), (59)
uv 1 500mg 7

20



®3

NOAEL  29mg/kg /

ADI
invitro  MICx
MICs Bacteroides
Bifidobacterium  Clostridium  Eubacterium  Fusobacterium  Peptostreptococcus  Enterococci  E. coli
Lactobacillus Proteus 10 10 100 MICs,
E. coli MICsy 0.031 pg/mL E. coli
% )
ADI
MICs, (64), (65)
Fusobacterium spp. Proteus spp. 0.125pg/mL
MICy  0.125ug/mL
ADI
invitro  MICs 220g
20% 60kg
0.000125 (mg/mL.) x 220 (g)
0.002 mg/ki /
ADI(mgkg /) 02% 6009 okg

21



(ADI)

NOAEL 2.9 mg/kg / ADI
10 10 100 ADI  0.029 mg/kg
ADI  0.002mg/kg /
ADI ADI
ADI 0.002 mg/kg /
ADI

0.002 mg/kg /

22

ADI



ADI
ALT
AP
AST
AUC
BUN
CAMP
CHL
CHO

CPK
GOT
GPT
Hb

Ht
LOAEL
LOEL
MCH
MCHC
MCV
MIB
MIC
MLA
NOAEL
NOEL
T1/2
TBIL
Tcho
TDI

TG

23
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21
22.

23.
24,
25.
26.
27.

28.

29.

William 2001 () 10
Disposition and metabolism of Bay Vp 2674 in male rats( )
Biotransformation of BAY Vp 2674-2-"C in Sprague-Dawley Rats( )
Characterization of a rat urinary polar metabolite of BAY Vp 2674( )

M. Scheer (1987) Concentrations of active ingredient in the serum and tissues after oral and parenteral administration of

Baytril

VetMed Rev 1987 (2), 104-118

Metabolism of BAY Vp 2674-2-C in the cow( )

Metabolism of BAY Vp 2674-2-C in swine( )

Pharmacokinetics of BAY Vp 2674 in chickens( )

Metabolism of BAY Vp 2674-2-C in chickens and turkeys( )
Metabolic profile of (2-C) BAY Vp 2674-2-C in chickens( )
BAY Vp 2674 Akute toxizitét bei ratte, maus, kaninchen und hund( )
BAY Vp2674 ( )
BAY Vp 2674 ( )
BAY Vp 2674 ( )
BAY Vp 2674 4 (

Safety evaluation of BAY Vp 2674: Subchronic (13week) feeding study in the rat(

A subchronic (13week) feeding study followed by a 13-week withdrawal period in male rats with BAY Vp 2674

( )
Safety evaluation of BAY Vp 2674: Subchronic (13week) feeding study in the dog (

Safety evaluation of BAY Vp 2674: repeat of a subchronic (13week) feeding study in the dog
( )

Safety evaluation of BAY Vp 2674 subchronic (13week) feeding study in male dogs(

Safety evaluation of BAY Vp 2674: subchronic (13week) feeding study in male dogs followed by a 13-week

withdrawal period( )

BAY Vp 2674 study of chronic toxicity and carcinogenicity (administration in feed over 24 months)

( )

BAY Vp 2674 study of chronic toxicity and carcinogenicity in rats after administration in feed over 2 years
( )

Pathology working group on a 2-year chronic feeding study with 1-year interm Kill in rats on the compound
BAY Vp 2674( )

WHO Food Additives Series 34, 1994. Enrofloxacin

FDA Freedom of Information Summary, NADA 140-828, 1996.

EMEA COMMITTEE FOR VETERINARY MEDICINAL PRODUCTS, ENROFLOXACIN,
SUMMARY REPORT(1) (5),1998 2002

A two-generation reproduction study in rats with BAY Vp 2674( )

24



30.
3L
32.
33.

35.

36.

37.

38.

30.
40.

41.
42.

45,

46.

47.

49.

50.

51

52.

53.

A two-generation reproduction study in rats with BAY Vp 2674( X )

A specialized male fertility study with BAY Vp 2674 in the rat( )

A Teratology (Segment ) study in the rat with BAY Vp 2674( )

Embryotoxicity (including teratogenicity) study with BAY Vp 2674 in the rabbit( )
Evaluation of BAY Vp 2674 in the rat primary hepatocyte unscheduled DNA synthesis assay

( )
( )
BAY Vp 2674 Salmonella/Mikrosomen-Test zur untersuchung auf punktmutagene Wirkung
( )
Clastogenic evaluation of BAY Vp 2674: in an in vitro cytogenetic assay measuring chromosome aberration
frequencies in chinese hamster ovary (CHO) cells( )
Mutagenicity evaluation of BAY Vp 2674 in the CHO HGPRT forward mutation assay: Final report

( )

BAY Vp 2674 micronucleus-test on the mouse to evaluate for mutagenic effect( )
BAY Vp 2674: Investigation of effects on bone marrow chromosomes of the rat after acute oral administration
(Amended Report)( )

BAY Vp2674 ( )

ZNS-sicherheitspharmakologische Studie mit BAY Vp 2674( )

BAY Vp 2674 general/safety respiratory pharmacology: evaluation of bronchoactivity in the guinea-pig isolated trachea
( )

Safety pharmacology of BAY Vp 2674 in the gastrointestinal tract: its effect on intestinal charcoal transit, on gastric
tolerability and basal gastric acid secretion in rats( )

Influence on hemodynamics and cardiac contractility of anaesthetized dogs after intravenous administration

( )

BAY Vp 2674 Blutpharmakologische untersuchungen( )

BAY Vp 2674 Priifung auf diuretische wirkung an ratten( )

Beeinflussung der blutglucose-bzw. Serumtriglyceridkonzentration geftterter bzw. ntichterner ratten und glucosetoleranz
niichterner ratten nach oraler applikation von BAY Vp 2674( )

Dermal sensitization evaluation of BAY Vp 2674 in the guinea pig( )

Determination of the minimum inhibitory concentration (MIC) of enrofloxacin against 100 bacterial strains of human gut
origin at three inoculum levels( )

Expert report on microbiological safety of enrofloxacin. Evaluation of the effects of enrofloxacin on human gut flora and
microbial starter cultures.( )

W Brumfitt, et al. (1984) Changes in the pharmacokinetics of ciprofloxacin and fecal flora during administration of a 7-day
course to human volunteers

Antimicrob Agents Chemother. 1984 (26), No.5, 757-761

R Enzensberger, et al. (1985) Impact of oral ciprofloxacin on the faecal flora of healthy volunteers

Infection 1985 (13), Nr.6, 33-35

T Bergan, et al. (1986) Pharmacokinetics of ciprofloxacin and effect of repeated dosage on salivary and fecal microflora
Antimicrob Agents Chemother. 1986 (29), No.2, 298-302

25



55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.
65.

JJIM VAN SAENE, etal. (1986) Quinolones and colonization resistance in human volunteers

Pharmaceutisch Weekblad Sci Ed 1986 (8), 67-71

S Esposito, et al. (1987) Intestinal microflora changes induced by ciprofloxacin and treatment of portal-systemic
encephalopathy (PSE)

Durg Exptl ClinRes 1987 X  (10), 641-646

S Pecquet, etal. (1990) Faecal excretion of ciprofloxacin after a single oral dose and its effect on faecal bacteria in healthy
volunteers

J of Antimicrob Chemother. 1990 (26), 125-129

K Marutani, et al. (1993) Reduced phototoxicity of a fluoroquinolone antibacterial agent with a methoxy group at the 8
position in mice irradiated with long-wavelength UV light

Antimicrob Agents Chemother. 1993 (37), No.10, 2217-2223

N Hayashi, et al (2004) New finding on the structure-phototoxicity relationship and photostability of fluorogquinolones
with various substituents position 1

Antimicrob Agents Chemather. 2004 (48), No.3, 799-803

N Hayashi (2005) New findings on the structure-phototoxicity relationship and photostability of fluoroguinolones
Yakugaku Zasshi 2005 (125), No.3, 255-261.

T Zhang etal., (2004) Compare two methods of measurering DNA damage induced by photogenotoxicity of
fluoroquinolones

Acta Phaemacol Sin 2004, 25(2), 171-175

DS Ronald and SC Curt (1999) Photogenotoxicity of fluoroquinolones in Chinese hamster V79 Cells: Dependency on active
topoisomerase I

Photochem and photobiol 1999, 69(3), 288-293

JFerguson and R Dawe (1997) Phototoxicity in quinolones: comparison of ciprofloxacin and grepafloxacin

J of Antimicrob Chemother. 1997 (40), Suppl. A, 93-98

WHO Technical Report Series 893, 2000.

EMEA (2002) REVISED GUIDELINE ON SAFETY EVALUATION OF ANTIMICROBIAL SUBSTANCES
REGARDING THE EFFECTS ON HUMAN GUT FLORA
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