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Abstract

Norfloxacin (NFLX) is one of new quinoline compounds having a broad antibacterial spectrum.
The present studies were carried out to evaluate usefulness of local application as eye drops. 0.3%
NFLX eye drops were instilled into rabbit eye, and concentration of NFLX in Cul-de-sac (tear fluid)
and in the ocular tissue were measured with high performance liquid chromatography. The results
obtained were as follows. 1. NFLX levels in Cul-de-sac : Cul-de-sac levels of NFLX after instillation
of 0.3% NFLX two drops once a time were maintained during 5 minutes to 6 hours in the range of the
MIC for 90% of various organisms including P, aeruginosa, K. pneumoniae, E. coli, Enterobacter,
Proteus sp., H. influenzae and Staphylococcus. 2. NFLX levels in ocular tissue : Ocular tissue levels of
NFLX were measured after instillation five times every five minutes. 1) Normal eyes ; NFLX eye
drops showed high ocular tissue levels of NFLX in all of outer parts of the eye. 2) Inflamed eyes
induced by alkali burn ; In the inflamed eyes, the remarkably high ocular tissue levels were recognized
in the outer parts of the eye, and relative high levels in the inner parts of the eye. 3, In comparison
with the ocular tissue levels of normal and inflamed eyes, the ocular concentrations in the inflamed
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eyes were about several to 200 times higher than those of the normal eyes. Particularly, aqueous
humor levels of the inflamed eye were 2.1~259 times higher than those of the normal eye. (Acta Soc

Ophthalmol Jpn 91: 161—167, 1987)

Key words : Norfloxacin eye drops, NFLX levels in Cul-de-sac, NFLX levels in ocular tissue
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1. NFLX ZiRi#&

FE oz Lo NFLX S E# %, 1ml iz NFLX
3.0mg () &+ %, #E, EBRoOKESRET,
pHb5.0~5.6, BEEL BRI T5H) 3
1.0TH 5.
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hE2~3kg © AR A AE, EWBEHFERE VI,

3. AT Ry

LETHFREBICNFLX fdlifx 21 EEH LT,
1/12, 1/4, 1/2, 1, 2, 3, 6 B [ 4 micro-pipette
(Drummond scientific Co., USA #, “Microcaps™)
TLhLhBERARER 2] FIL, Zhil/15
M v vEEERE (pH7.00 Iml Mz sk & Lic, %
B E b 30 (BIR) # 4 v F AL THemoE

il

10%NaOH i@ L7cBdmm D> ) = v AH v 2
Fa— 7%, RRBABRPRBICH S BREHFLLTC
ik, R TR0 LT T e h ) i Eh AR
REEH LI, coFBEciiE, Afvesa—7
R EA, REECRHE (ARLEXE) o]
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5. BRAEMEPIREL

EF AR S O RAER (747 ) 12~ 1687
Mg, Fhith NFLX SR#E% 5 7048 5 mAR L
To. SRETH, TihbbaABRRBL s ELD,
1/4, 1/2, 1, 2, 6 Rl BER A L, &R s b
2R AR CCIREBARELZRE L, FikE
iz 1/15M v v EEEETE (pH 7.0) 1lml Nz 4 &
F— b Lkt BEOTHRTTEY, o LEYERBL
Lic, RRpCiEE ot b L,

i, LBk SR L CoBIBHRE R 2 <
HEdbiiehoic,

6. NFLX EMNESE  HEENBHERE S L OR
HBAEE L b, BEEE2 <+ 7 7 78 (high-
performance liquid chromatography (HPLC)) iZ k
h$T -7, FE0.5ml i B EEREEEE (PPA) B L U
0.5M v vEEEE® (pH7.0) &Nz, 7 eehia
T2 B, AR REMREE L, dacx ok
7= A/0.04M Y B (1 0 1) CIEREL,
Zo—#% HPLCIwFEA LA, # 7 413 TSK gel
ODS-120T CE¥®& T3, &8 12 1X0.005%1-
octanesulfonate sodium #&¥s7 & F = + ¥ 2-/0.01
M KH.PO, (2080, v vz X b pH 3.012iE%)
vy, HE1. 5ml/min, BG4 1 RS (H
32650-10LC 7, ex 290nm, em 460nm) % -7z,
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NFLX RE#E L1,
4, REREIE 1. #BERAGERE
=1  NFLX SR o #E I3E o i SR e 1
Time (h) 1/12 1/4 1/2 1 2 3
Concentration 1340£791 628+543 314+418 | 89.0+87.8(19.9+12.7| 6.1£3.9 8.3%9.9

Mean®S.D., n=6, ug/ml, FEM, 0.3% NFLX, 21 [olCRES
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BEam Loy, 155HIC3628+543ug/ml & BE & 5
L, 300 #i2i2314+418ug/ml L ¥1/4riBid L1z, bl
BB T A0l LT, 1 R E#I21289.0+
87.8ug/ml, 2 BERIHI219.9+12. Tug/ml, 3 BRI
6.1+3.9ug/ml ¥ X U 6 RFRT 1412 138.3+9.9ug/ml
o NFLX BE i X hic,
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D EHEBCkTHEE (F2, @2)

SHRERAEM T, 1/4REREIC IRBR I 12 P92 41 ug/
g, BRAEIC5. T6pg/g, HHIRAG4 . 48ug/g, LT 8dug/
g, 981, 19ug/g © NFLX BEZTEH S hie, 1/28
MR T6.55ug/g LN L 7= 4%, EREERE I
4.63ug/g, SHBI2.05ug/g, FENE6.84ug/s & HL L,
SERETI31.23ug/g TH 7o, 1 BERNCIEIRE . 65ug/
g, BRINERL. 16ug/g, SMIRARL.33ug/g, fIE3.18ug/g,
SHIE0.69ug/g ETe b, TR RO /AR TS
1/ 265 O BB RE D 1/2~1/5184 LT ie, 2 B
BMETRIHEFHA LT, BERTE2.9ug/g THo
fo ' 6 RERIEIC T O8N L T5. 01pg/g 2 X R
7o, BESER, SMEA T, 28RH), 6 RRERITE L,
ZNEh0.55ug/g, 0.38ug/g X O1.05ug/g, 0.47
g/g Thote, AEETIE 2 BERIE 2.58ug/s 5
L, 6FFME#ETL.0lug/g ThH-7o. BWETI2 KL
0.74ug/g, 6 R T0.69ug/g® NELX BE L5 L

#2 NFLX QR#EORMSHEEY (EHER)

Ocular tissue S

1/4 1/2 1 2 6
Evelid 241+1.64 6.55+3.75 4.65+4.93 2.91+0.14 5.01+0.32
Conjunctiva 5.76+3.03 4.63+3.38 1.16 £0.69 0.55=0.06 0.38+0.35
Extraocular muscles 4.48=+1.29 2.05+1.66 1.33+0.12 1.05£0.59 0.47+0.13
Cornea 7.84+3.44 6.84+4.40 3.18%1.48 2.58+£0.99 1.01£0.18
Sclera 1.19+0.22 1.23£0.65 0.69+0.22 0.74+0.30 0.69+0.30
Aqueous humor 0.33£0.30 0.16%0.14 0.30%0.12 0.68+0.37 0.17£0.04
Iris and ciliary body 0.64+0.21 0.65+0.45 0.42+0.04 0.20+0.18 0.0840.00
lens 0.02+0.01 0.03=0.00 0.01 £0.00 0.01£0.00 0.01z0.00
Vitreous body 0.02+0.01 0.02+0.01 0.02x0.01 0.01 £0.00 0.01£0.01
Retina and choroid 0.26+0.07 0.20£0.10 0.14+0.04 0.08£0.08 0.08+0.04
Optic nerve 0.15£0.01 0.24+0.03 0.254+0.05 0.21x0.30 0.65+0.38
Serum 0.020+0.018 0.014£0.007 0.013+0.001 0.004£0.004 0.002%

a) Mean=S.D., n=2, ug g or ml,

b) n=1

FRMR, 0.3% NFLX, 54450 &R
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Iris and . Vitreous | Retina and : i
cihary body Lens ] body choroid Qptis nense Seim
M2 NFLX slR#o RESANERE (EFHE)
1z, Th-1e,
SRANCABIC D - &b EGBTRENEWE S A, IRERA AR T, FIFE KA ~1/4R 0120, 33ug/

WATIRRE, EREERE, ARSHOIECRBECi b IEERE ml @ NFLX 8 A 7 & o, L 6 B T0.16 ~

#®3 NFLX slR# o RALSH R ED (JER

Time (h)
Ocular tissue
1/4 1/2 1 2 6
[velid 14.7 +15.0 134 £ 93 215 £21.9 6.59+11.12 1.2840.28
Conjunctiva 344+ 147 1.75x 0.80 1.15+ 1.03¥ 094+ 0.71 0.39+0.54
Extraocular muscles 401+ 522 3.06+ 2.00 1.74+ 161" 0.96+ 0.36" 0:23E0.11"
Cornea 398 £15.8 3.l I3 22.7 £ 4.2 127 = 49 1.30+0.94
Sclera 1.99+ 0.39 3.18x 1.72 1.79+ 0.58 275 1.38 0.33£0.11
Aqueous humor 238 £ 7.2 41.5: £IT8 228 55 148 £ 7.3 0.35+0.28
Iris and ciliary body 585k 1.97 9.36 4.91 3.22+ 0:31 3.59+ 2.34 0.16£0.09
l.ens 0.05 0.02 0.15% 0.05 0.10x 0.03 0.24+ 0.09 0.08+0.04
Vitreous body 0.10+ 0.05" 0.09+ 0.05 0.05t 0.02 0.08+ 0.05 0.01£0.01
Retina and choroid 1.00£ 048 1.13+ 033 0.94+ 0.50 0.84+ 041 0.10£0.06
Optic nerve 0:78+ 057" 0.98+ 0.65 1.04= 0.40 1.39+ 0.74 0.46+0.58
Serum 0.015+0.004 0.016+0.009 0.006+0.002 0.011£0.008 0.001 =0.001

a) Mean=S.D., n=4, ug gorml, ZHERE, 03% NFLX, 5456 &1
b) n=3



1624 1 F1101

w
ek
i
f=az=
- a8

giasis- H

Caoncentration of NFLX  (wg’g or mf )

Aqueous
humor

] SPT—

i
2288 333 233%e 5858
e R =53

Iris and - Vitreous | Retina and o A
[nlmry body Lens body o Optic nerve Serum

3 NFLX silR# o BHEMMERE (JAERD

0.68pg/ml ORE 2R L1z, KR ERETL/4M 0
#%0.6dpg/g MWLM E h, LIHEIE L € 6 BRR#& T
0.08ug/g TH -1z, Kbt T120.01~0.03ug/g, 5T
flE~20.01~0.022g/ml & WF i MEO BT AR
Lfo, #80RAS IS0 LR 1 /ARG RS 440 . 26ug/g D B 1T % 7R
L, DABR R L T 6 BERIHR0. 08ug/g TH -1, 1
FEREIZ 120,15~ 0.65ug/g DRI T, 6 BERIH
RS 2k L,

MUEH Iz E o THET, 0.002~0.020xg/ml ©
NFLX $E 3 ZEH X ke,

2) SAERC IS AR (3, K3)

SRS~ R/ AR -39 . Bug /g
T peak # /"4 NFLX B E 2 GE8H S h, RERT14.7
pglg, SR 01pg/g, FRESIES. 44ug/g, 5H1E1.99
ug/g Tho7o, 1/20ETH A3l lug/g & b » &
LB ITIRE AR L, IRBE13.dug/g, SHIE3. 18ug/g,

NELX R # o0 # B st 4 fi G ] 7 5 OV BRI BDAB IS B - 5 058 « KRl
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SHRR RS . 06pg/g, BREEIEL. Toug/g DIETH - 72, 1HF
6 & MR AR & T22.Tug/g % 7= L, peak fE @
57.0% T H -7, B 321.5ug/g T peak ©
NFLX s 2 bonviz, Sk, AERAES, BRESELIEH
Fhl.T9%g/g, 1.74ug/e, 1.10ug/g Th -1z, 2 BfE
S A2 Tug/g DB WIBER 2 Hh, LT
MREE6.59ug/g, s8IE2. Toug/g, FHHRAH0.96ug/g, BRiG
0. 94pug/g DIETH - 7o, 6B CILARE, B L L
1.30ug/g, 1.28pg/g A BEHELLL, BRHER0.39.g/g, o6
150.33ug/g, HHEAR0.23ug/g T -1z,

IRERPIER-C X, IR KSR mIREAGEH S i, 1/4
el 23, 8ug/ml OB T A4 L b, 1/205 55 peak T
41.5ug/ml © NFLX #3EBH sz, LA 1 BER22.3
pg/ml BRI, 2 B4 .8ug/ml, 6 BT AR
L T0.35ug/ml 75 L 7o, MLEEREAICI21/455
5.85ug/g, 1/2W5R11129.36ug/g @ peak 1Z:E L, L
1 BIHI3. 220 /g, 2 BERY3.59ug /g, 6 BEI0. 16ug/g
T ot MO T BIRAEIRICL/4B5R 2 5 6 RR
D RFI20.10~1.13ug/g, HLAFEICR0.46~1.39ug/g
whEdI, KintE, WHTFECEThEZh0.50~0.24
ng/g, 0.01~0.10ug/ml THETH - 7=,

3) EHWE & KAERTIC BT 5 RSN RE o i

EHE & SHERIC R 5 RABHRE LY X 4 1Ic
o L,

BB K T2, 1~259f% L i@l AR L, R\ -TKEL
42.5~24. 015, WLF¥EHKME2.0~18.06%, IR & E
1.3~10.56%, i F1&1.0~8.0fF, AIE1.3~7.1f5C
BHote, FOMOEFTETR S B0 CAIER
CEWBTREZ RS2 Lambhi,

vV % %

A4, new quinolone compounds (% / = v #l)
PEEROHARITINb - TEROSH B A CEF 2 h
THEY, FTOEKRFMD S &ic 2 b oMFERYYE
TOFBEIC LD A MK EREL L BT L
5, NFLX B oR#HOH* 7/ e vHThHH, F0H
BANZ P Adnis ) BB TRIEEY S 7 5 o8&
MREHO LRSS, 7P vRECLHBENEH B
U MEABATS BT, M ORE B, EIE, v ovs
B, A0S0 I0bEE L b @vlkREs
Zbhbs?,

Gml, FFORAIGHE LT, SBEELTOER
Mt Ao, AFID0.3% KM SIRED SRIC
X ABABITOBREIC>WTER LA LD THS,
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#e4 NFLX sl o REMAERE (JAER/ERRL)

Tissues . b W ! . .

Eyelid 6.1 2.0 4.6 2.3 0.3
Conjunctiva 0.6 0.4 1.0 1.7 1.0
Extraocular muscles 0.9 1.8 1.3 0.9 0.5
Cornea b1 4.5 Tl 4.9 L3
Sclera 1.7 2.6 2.h 3.7 0.5
Aqueous humor 72.1 | 259 74.3 21.8 2.1
Iris and ciliary body 9.1 14.4 (R 18.0 2.0
Lens 2.5 5.0 | 10.0 24.0 8.0
Vitreous body 5.0 4.5 2.5 8.0 1.0
Retina and choroid 3.8 5.7 6.7 10.5 1.3
Optic nerve 5.3 4.1 4.2 6.6 0.7
Serum 0.8 L.l 0.5 2.8 0.5

T, SEEABEREC LT~ E I AL
i, FEFRBERCSELT, 55#ICiE1,340+79
pg/ml OEBEENAE S, B ARE 1 EE
0.05ml TH b, 5Bk 2 f#EAR L A20T0.1ml o 51
& &5, 0.3%NFLX & iR # iX1ml & =3mg @
NFLX #&ELTwAn5, 0.1ml FIcidbgE « 300ug
O NFLX BE L7 h, 3,000ug/ml %45, -
TAHE 2 hic NFLX i, 5 581234050 % & L
fez bwish, 15082 & BT L (628 +543ug/
ml), 308 AIEED#10% (314+418pg/ml) @
BE Lot DBREEENTIere@mAi LT, 1
RFEIE2 2% 3% (89.0+87.8ug/ml), 2 W§R40.6%
(19.9+12.7ug/mD), 3 KFREIE120.2% (6.1+3.9
pg/mDciEAd L, 6 RS M AR 00.3%(8.3+
9.9ug/ml> o NFLX BELEAL T,

NFLX @ SR L 2 #EBEARE CD VT,
Mazuel/Clair DEBREE H 2%, Thickiud, F
HRRI0. 3% NFLX KE##0.05ml 1EERL T, 15
5 12355+ 136k g/ml, 304 #150ug/ml, 1 B
147+ 15ug/ml T, 2 R I21355£2%,g/ml TH -
foat, 3 EERNCIRN104+40kg/ml © NFLX #EEE A55E
B & e, LIBEEAD LT 4 BRI 39+ Tug/ml, 6 IF
Rl 231+ 1dpg/ml A EB LR T WS, B E S DR
BOERAEOECTELOERELISH B, WThd
6 Kefel# b NFLX A RBRENIC R LD bhi
L3, RAFOHRTH -1,

NFLX & [RFREHO—>TH % ofloxacin (OFLX)
BRI 2HETE, 0.3% W 2MAFREBC MR L
T, EESPNIZ304 F © OFLX BE R X v
2, 1 EfELIBE T trace TH o7z, F74:0.5% 175t
IO 2 PR Ly, 3 KRR & OFLX A A lGE
TRETH - 72,

#-T, B &S (kB X U Mazuel/Clair @0.3%
NFLX gfR# 2Tz b i) o, 0.3% A1
W E & OFLX X b 4 NFLX o )i & BRI R
VR AuTREE AR L e,

ZOBBETHETH LY, FEyE FolHmnto
MBS E R ERI O ST X 5 b ohHElloEs
HWigu o, SEROBNZYESTDLZATHS,

VRIS LT, 0.3%NFLX SR O & 2N f
BEaRvC L, FRAMRoRGWC LR T LD
T, B LEEHIERT 20 TH B,

i h SREBEEEN O NFLX 4, SEHEc
4 590%FE BRI IE (MICy) Dfis bHiat L Ta
fob, ERERZ-BERE O R 1o 5 5 MIC, i3, 13ug/
ml, fi B E, KE#E, ~vTeiz78— FrFoA
B, 1v7zrzvHH, HETVIHRESL 77
T FoRBICHT S MICyiEh i
0.78, 0.39, 1.56, 0.20~6.25, 0.10, 3.134s X ©3.13
pg/ml THAH?, §E - T NFLX SHRIC & b fEEsER
a4 5 NFLX X, SR LTS5 5406 6Kz
h ERET X TOMBEICI0%E N T # T 52 &



EFI624E 1 A10H

12725, £ 7570 MICy i325ug/ml THB M B, +
FF T LT AERL T 1 BEREME % T90% A %h ik
ERHREdbRTWA,

LhboZ &7 50.3%NFLX &R A %0 A RS
RO EAALNTHY, BREELDTHFLE
THhad, TRAREECLEET 0T, HHOL
H3ME4maiBy 1 0 2EcEETS 2 LR
LT ELOLE 2 bhik,

PAZER#LEEP ~ D NFLX #TREIC 2V TRE L
e ZARIRIREBEEFRZS 5% 5 BLAMRL TH
FREA I I21/4~ 6 BERSIC b i » TT N T DORRET
NFLX BEEAHIE 2, 0.38~7.84ug/g R L1z, /s
NTHAMEICS » & b @R (1.01~7.84ug/g) H 4
B, LUTHRRE, FRESEE, SR, S@EOETH -1,
IRERPIE~DBATIE Z dodd TR IR T, T<7T1.0ug/
gorml LIF (0.01~0.68ug/g or ml) TH -7,

BAEIR T, SHREERE30.23~39.8ug/g L5
BEOBTZ R L, METL.30~39.8ug/g & & - &
4 @&\ NFLX E2GE S hi, BERAE TR
KT0.35~41.5ug/ml OFEWBITRES AR LD L,
AT $0.16~9.36pg/g 2VEFBE S hic, 0
B TIE1.0ug/g or ml FiEORERETH -1,

POAEMR & IEWIRORMAMBARE ol T, &HE#
ELRIERIC B35 NFLX BEGIEWERO £ izl
~CEEERRL, &< CHiEK, AE, RBE CEE
RETIoEmBAEHCL LD bR,

COLSIEHRERCEWCTREABITAREZ LD
LUk, K FAE Y micronomicin SR, sisomicin
HREENCOWTIRRBICTERL T b RICERE
L AFEoERE LD LI-boT, 742 ) AR
Bickit s AE EEEECR, SRIALCEFIES
CABENLRAN~EE, BT L3l 60T
Ho .

COC R E, BREE L O CHERIYEC S

NFLX g5 fR#E o #EMETEM Fif S 7o & O B BRI BE T 2 R - KAf
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REEL T, BEGRELZDFL LefFflitiaThs.,

bl Eo RN IRE >, NFLX o@D o/
BEETL TR,

TR~ LS ABEMEBE T 5 NFLX ©
MIC,0¢%0.20~25ug/ml THH D6, EHIETIHAE
B3 77 (MICy 25ug/ml) HE\ - CHEILEE
RIRLDETEH 77 ARMIRE, 7FoBREOTNT
R BREL L L b b, KR TR,
BB, MEEHRECLNBEDRELRBITLTLE
hic, £ B, SIREKRIIEE T 57 0 MICy %
EFb5 NFLX BE L LD bR, ZhiMEkE
AERRECEELGRE, 55 7RROBECE
bHTHEFERAT S Z EATRE S hic, MFE~E
MICs, LN FOBRETH - 1o,

Bk, 0.3%NFLX SfB#L, BREY G LD ET5
75 AEEBRER IV Y P OREC Y M EMERRY
iE, & ICABREECH LTAEBRBELT, +ok
EROREY G TE 2L 0THS,

Fre, AR X IR SR A RIS
THC LD, AREOBESRE BT OTHES
bbb EEL bR,

X ®
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