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Fig. 1. Chemical structure of ['*C]-norfloxacin
*labelled position
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Fig. 2. Light micrographs of separated ocular tissues of dog (freezing method) .
a) cerebral and visual cell layers of the retina (<50)
b) pigment-epithelium, choroid and sclera (<50)

Wil fk\\\\\\\\\\\\\“

Fig. 3. Photograph and light micrographs of separated ocular tissues of dog (brief fixation with
glutaraldehyde) .
a) survey of the separated cerebral and visual cell layers of the retina
b) histology of the separated retina (X200)
c) histology of the separated pigment-epithelium, choroid and sclera (Xx200)



416

CHEMOTHERAPY

APR. 18984

WRAGIE « S B 1) 2 IEHHEDO DA IER LR B L U
HRAGIED # 5 = BRI BAEL L, MR & Ui
B Sshhol,

3. 4AXBIVYHFiIcBTHMPRE

NFLX #4 X 8 L U4 Fic KERORSROM
WHREtEME  Fig. 6 10771, 4 X TIRE5YIAH,
7HHE, 13 BETIEIZ—EL i hilE»%E S5 h,
5798 B 0D % G 1 1 4~6 ug eq./ml DFEH T H -
126

vHXTRAIERICL YD, 1~17 ug eq./ml DOHEE
TEML 7z, ic 13 HERS%O 2 5o B H ik ik

Autoradiogram of eye ball
7 days after a single intravenous
administration of [**C]-norfloxacin
at 20mg/19.5 MBq/kg in rab-
bit.

Fig. 4.

" Dog (30 mg/0.7 MBq/kg, n=2)

Serum concentration (zg eq./ml)

Time (h)
Fig. 6.
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Fig. 5.

Microautoradiogram  of
retina, choroid and sclera 7days
after a single intravenous ad-
ministration of [**C}-norfloxacin
at 20 mg/1.95 MBq/kg in rabbit.

5 Rabbit (50mg/2.5 MBq/kg, n=2)

~o- 1st day
-4 7th day
-=-13th day ; :

15|

10

Time (h)

Serum concentrations of norfloxacin in dogs

and rabbits during daily oral administration of
[**C]-norfloxacin for 2 weeks.
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Table 1, Ocular tissue distribution of radioactivity after daily oral administration of ['*C]-norfloxacin for 2 weeks
in dogs (30 mg/0.7 MBq/kg) and rabbits (50 mg/2.5 MBq/kg)

Concentration of radioactivity (ug eq./g or ml)

dog rabbit

3 hours 24 hours 1 week 1 month 6 months 24 hours
Conjunctiva 2.24+0.48 0.241+0.04 0.07+0.08 ND ND 0.3610.06
Aqueous humor 0.35+0.07 0.221+0.25 ND ND ND 0.01+0.02
Cornea 1.33+0.20 0.29+0.20 ND ND ND 0.45+0.04
Iris and Ciliary body 24026 297458 177458 17454 95.8+6.5 22.4+6.1
Lens 0.16+0.03 0.06+0.07 ND ND ND 0.05+0.01
Retina 3.05+1.24 0.88+0.32 ND 0.31+0.62 ND 0.93+0.60
Choroid-pigment epithelium 379167 433+7 192+42 27678 89.6+10.7 90.3%+21.6
Vitreous body 0.19+0.02 0.08+0.07 ND ND ND 0.01+0.01
Sclera 8.59%+1.51 9.84+1.33 4.56+0.76 4.10+2.18 1.62+0.29 1.20+0.23
Optic nerve 1.07+0.15 ND ND ND ND ND
Serum 3.11 0.38 ND ND ND 0.54

Each value represents mean+S.E. of 4 eyes.
Serum concentration represents mean of 2 animals.
ND: not detected
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Table 2. Ocular tissue distribution of radioactivity after instillation of 0.3 % ['‘C]-norfloxacin ophthalmic
solution 5 times daily for 2 weeks in dogs and rabbits

Concentration of radioactivity (ug eq./g or ml)

dog rabbit

3 hours 24 hours 1 week 1 month 24 hours
Conjunctiva 0.28+0.06 0.36+0.20 0.04+0.02 ND 0.52+0.91
Aqueous humor 0.06+0.02 ND ND ND 0.00+0.00
Cornea 1.18+0.29 0.12+0.02 0.031£0.00 ND 0.21£0.07
Iris and Ciliary body 8.90+1.30 6.74£1.79 7.4811.88 5.76+1.15 3.00+0.50
Lens 0.0410.08 ND ND ND 0.00£0.00
Retina ND 0.04£0.08 0.02+0.04 ND ND
Choroid-pigment epithelium 1.5210.44 2.031£0.47 2.07£0.16 1.7210.36 3.65+1.07
Vitreous body 0.00+0.00 0.00+0.00 0.00£0.00 0.01+£0.01 ND
Sclera 0.34£0.13 0.2410.03 0.10+£0.02 0.0710.03 0.21£0.20
Optic nerve 0.01+0.02 ND ND ND ND
Serum ND ND ND ND ND

Each value represents means+S.E. of ¢ eyes.
Serum concentration represents means of 2 animals.
ND: not detected

727 k) ukE 2AMERERSLIGBEORY
S, RE 400 4g eq./g DIRHEENTFLEL
170 1 DBBIZIIHI 60% I HREEL, 6 HRICHI 25%
D100 ug eq./g CHBEL Tco B¥DOEEM 2K 40
H, ROFEHIZHK 150 B LfEE S i, FBEADOR
Bit, BLZREIERNRED 1%LUT T, MFEHM
BrRERMo T, IhdDRSTHEME X NFLX-%
EETHZ I LT TIRBESHLIZENRTVEY, K
AR (150 ug/50 pl % 1 B 5 EEA) KBV THRED
ERBESEROROEBNBELD bEL o208, £
DOEEIEORGICLE T 2 L35 DIBLoT, &
NoDOEBRERIE, NFLXBAF=V L THEY
BREE2EL, TOSHMCER, BIET LI LE2RT
bOTH35,

[F %% s EE X, ¥ T lomefloxacin (LFLX)® &
& Wlevofloxacin (LVFX)!'?MZ DWW T b REEINT
WaH, MHFIKDVTR, SEIERNOREGRE B
X #1,200ug/giCE LTS, ThODERTIE
K558 1EEU LOBAIRE S TS, £
DEOBEERKEIINFLX L 0 #H» o, [“C]-
CPFX #BRH T v Mz @OBE L - LR T,
B OFEHIAH 70 B, HEMN 4B LTS TY
20, —H, IThoDEANR, ARICLBZREDEA
DOBTLAEINT VS, ABREORESEADR
TIRNEL, BERBEREZDHTEBVLI EBREANT
Vw3,

REIBEIBT D27 = BAOUEHOERI 138

MENH %, NFLX, LFLX 5L FLVFX O ¥h
DX b VY FTROPREBTEET, »OERY
Dizvs, BERE PcBLTEYOBREEREI LI ML
WITETHIM, EFNTIDOERIBTERY, £Z
THNVEB I 2 EBRERESHC LIz, 4=74YF
Mz NFLX 40 mg/kg # 10 nHAR S ¥ L D&
S BB I3# 300ug/g THo 1P, X7z, YR
Pz LVFX 20 mg/kg % HEINR S ¥ -6, TO
IEMEORE S BNBREIX 138 ug/g Tholo b
LxhTw3, Lizd-T, £ FOBEKCH, RER
BR#ICIZ 100 ug/g % BX 2 BEBRE S BCERT
ZZriRFRLEZFERSRVERD, KB, #E
DM ARER £ F BB BT, OFLX # 300 mg,
2HMBRAL-BS, EENIC200ug/gcET IR
BEOBTUEDONE I L LREEINLTWVEY,

= a—% /0 rEOMMEN IHBGEL, n v
tro DEBRTIZ 100~200 ug/g &\ 5 BET CREH
T2, LHl, EERICBIT 3RS BICHS LM
JEESBEEIhTHuRVLDOR, £ 7= VHEB0%NE
KEBZHbDTHDS, EHEARDXF =ik, TOKH
BHEO—RE LTHEETIEEZSRTVEY ]
WE, KBBERL ETE, £ 7= idEERELSM
BEEC TRALRBERTCEET S L2 £
FoVIBREANLYER, BRI TWIRIFE
ftEhTwasLln, LT, HlaEtEerRen
weExonsd, Lnrl, ZooFrPzuon/ov
Yo rid, RUEMARCERENEEAT=VEE



VOL. 42 NO. 4

NFLX o atiyic 813 2 IRAME 419

man, A7=VORME, RaTAX7=KBOM
WM, BRICA 7= VHROBRGSED, YBHERMOR
HEERRESINDZZEBMSON TS, *OHEMAFR
BREIRAI»oHONTH Y, LtbioT, ZOH|
FRIGBRETHD, BE2PIEL THHERCRE
T2ZEbHD, JuuF BEORER, 105£H
freHz RV I RV EVbATWSEY, =2 —
¥/sovisooxrid, {LEN, UENCLRLZS
AAvonsH, HicNa¥ DA F /) OB
PEBL LB THE, EDOLD=a—-F /0
EORNH, ARFEACREERZIRSILENDS Y
NEEZLND,

B, —a—F /0 yEERREMAL TS 10
ERRELEHTHL, VEETCRHENREI > Tk
VL LS TEEBEI AN LRV AR, 2D
RES LLEAIcRVOFR L¢3 0}, #H
ERTOERACEREHEI CLBNEEL I L TREV
prBbhBE, EOLDRXOTRTD=a—F /T
ROV TEORABEBLRET 2 LBz 2,

X [

1) Wetterholm D H, Winter F C: Histopathology
of chloroquine retinal toxicity. Arch Opthalmol
71:116~121, 1964

2) Bernstein H N, Ginsberg J: The pathology of
chloroquine retinopathy. Arch Opthalmol 71:
238~245, 1964

3) Ullberg S, Lindquist N G, Dencker L, /N3
E, R A=V EYORIERA—R, NEBLU
MBS RRT 2 RYFEMRE, £0O%EHRR
HE LT AZ = EHE, Pure Chemicals Daiichi
8:50~58, 1977

4) EHIEE, 4 A—Z: LEMERORABITRIE
KB} 2A7=r0l5, HIRESH 92:1839~

5)

6)

7

8)

10)

11)

12)

13)

14)

15)

1843, 1988

ZHEE VAo /o KOMBE, HeHL
WIRHY} 9: 215~223, 1992

BIBKA, FAFML, ILTHTF, MATEM, M
B8, TIRE—K, KPEXE: ox7o0F4y U HFE
AEABRODRAMME, H7:5 L IRE 8: 937~940,
1991

RTEb I, AEREE, NN, RE L, Sl
B, PHE=, KHEXSB, FHEX, AKX U
AM-715 DEF KB — M. Chemotherapy 29 (S
-4):136~145, 1981

NEER, BT, B 3K BHTZE, KAR
BR KEBE 7o NS 5774 —C&B A=
R ERMEMT Norfloxacin IMERIEEORM ., b7
&5 LWLERE 10: 1755~1759, 1993

FH IE, MRFX, WMAREL, K EHMN, R
% 5P 81} 5 Lomefloxacin DIRARE,
Hr: 6 LWERES 10: 2067~2070, 1993

FR W, HHREX, AEFH, EEFR VR
OX4yrOEEHMYICBITARAME, H7-5L
WERE} 10: 2071~2074, 1993

WA ZNVEHANRRE (Bayer H O T %28 T3
i)

NI E, ERIESE, # &l BExE L7
u*4 > (NFLX) 24 LVicRERSLBE0
IRABINE, &7 5 L WEREY 10: 1693~1696, 1993
ARHEF, BAEZ, M B, @KEX, TAY
K, ZRF¥—, FRIFE, BLBX, KT, &
H& D D:DR-3355 DENBIE (F48) yYres
5 8RO/ SFORIN, 28 & UHlt, XY
B 6: 823~832, 1991

Uematsu T, Miyazawa N, Okazaki O,
Nakasima M: The measurement of ofloxacin in
hair as an index of exposure. Eur J Clin
Pharmacol 40: 581~584, 1991

Burns R P:Delayed onset of chloroquine
retinopahty. N Engl ] Med 275: 693~696, 1966



420 CHEMOTHERAPY APR. 1994

Intraocular pharmacokinetics of norfloxacin (NFLX)
in pigmented animals

Yukihiko Mitsui

Tokushima University

Hideo Ohkubo and Masakatsu Komuro
Central Research Laboratories, Kyorin Pharmacentical Co., Ltd.,
2399-1, Mitarai, Nogi-machi, Shimotsuga-gun, Tochigi Japan

The intraocular pharmacokinetics of norfloxacin (NFLX) after 2 weeks of consecutive oral
administration or instillation of ['*C]-NFLX in beagle dogs and pigmented rabbits were
studied for 6 months. The following results were obtained.

1) The concentration of radioactivity in the choroid and pigment epithelium (choroid-
pigment epithelium) of dogs was 433 ug eq./g at 24 hours, 276 ug eq./g at 1month, and
89.6 ug eq./g at 6 months after the last 30 mg/kg administration of ["‘C]-NFLX.

2) The concentration in choroid-pigment epithelium of rabbit was about 90.3 ug eq./g at
24 hours after the last 50 mg/kg administration of ["*C]-NFLX.

3) Concentrations in non-pigmented tissues were lower than the serum level.

4) In the case of instillation with 50 4l of 0.3% [“C]-NFLX at 5times/day for 2 weeks,
the concentration in the iris-ciliary body and the choroid-pigment epithelium of dogs were
6.74 and 2.03ug eq./g, respectively, at 24 hours after the last application, and these
radioactivities decreased slowly thereafter.

5) Microautoradiography showed the localization of radioactivity only in the uvea,
without showing diffusion into the retina.

These results indicate that NFLX has an affinity for melanin, and results in a high
accumulation and retarded residue in the melanotic ocular tissues. Fluoroquinolones are
known to have a strong affinity for melanin. Lomefloxacin and levofloxacin are reported to
accumulate in the uvea of beagle dogs at the level of 1,200 4g/g. In the monkey,
fluoroquinolone accumulation of 138~300 ug/g is reported. Based on these findings, long-term
use of fluoroquinolones should be considered in order to avoid melanin disorder.



