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Dynamics of Fluoroquinolone Agents in Tear Fluid
—A Comparison of the Dynamic in the Tears of Human and Rabbit Eyes—

Masamichi Fukuda, Hidekazu Murano and Kazuyuki Sasaki
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Abstract

We compared the dynamics of fluoroquinolones
administered either systemically or locally, in the
tears of human and rabbit eyes. The concentrations
of locally administered ofloxacin (OFLX) in the
human and rabbit tear fluid were similar. However,
there was a difference between the norfloxacin
(NFLX) concentrations in human and rabbit tear
fluid measured after instillation. The NFLX
concentrations in the tear fluid were significantly
higher than the OFLX concentrations and they
were retained longer with oral administration. On
the other hand, the drug dynamics depended on the

concentrations of the drug in the serum, and were
better in the rabbit eyes than in the human eyes.
Knowing the correlation of drug dynamics in rabbit
and human eyes may supply useful information
about drug dynamics in human eyes, and may be a
useful index for clinical treatment. (J Jpn Ophthal-
mol Soc 98: 721—726, 1994)
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7=, WE#EL 1.0 ml/min T, BHI L5 RF-530 2 A
v, BhETEE 280 nm, #EHEKE 460 nm TT - o, REE
BEIZHEARED 10 gl THEHBEER (0.078~1.25 ug/ml
DOHHE) TiT -7, AEBROKERFBEE LRE, MiF
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ug/ml OREEEZRL, TO%, HAwcEd L 6KREHT
130.1040.04 gg/ml, 24 B CRAETRETH -7z,

B/ Mo REE 2 BEED 0.37 TH -, FRMF
il ORI, B5 1REE#H O 5.11+2.48 pg/ml
T, F0#, Bl L, 6B5RE 24 RER, %



FH 64 8 A10H

hZh 1.2340.50 xg/ml, 0.41+0.05 xg/ml & 7z - 7z,
RERPREEIHS 305 EB I REME2.46+1.13 pg/ml
ZRL, £0%, k2wl L, B/MEoEETEs
0 5#HD0.59 TH-7 (Rdc, d).

IV % &

REHEEIC S W COEFVBERICE IR BI04 5T
3, SESERARBRH S BYRCTHbRASONET
H5, MRODEHbH5 X 512, BWETDOT— 25
LFLb e PRTORBICHYT B LB SR, HE
HoZELLTELZLATWVWAB LD, KE, FRoEX
ERBRESE OME E ORI ER, KR a8
NOMEEEOE I EOEBPYER, X 6icmEs
FfE 6, MBS TH 5, BEAL E~0RS,
EHRHBEREEOZE L E A ER L E R
NTWD10, EERSEBFECERTX M —0RE,
FRPOEFRE>FEFRORABREOISE L+ 5Bz,
L MR EFERERTENIZEOERD BOL RS =
i, BBERERELERAEC L LEF2, SOFE—EHO
t FREE, RRERF~OBTRE, 553, BEH®
o et vl o,

EFMREPEFOREREONSEE LT, 46, KA
FHRBRE LD, ZhiZBRALTECERT, &40l
M dig s — R ERALTHS, BRI H
FCILL EHoBTHEYM L cvoFHAaR L LT
HAubhTEREY, REXZOLOLHED, FOi
L EBRAYET 52 L, BRRLABEEORE 150
EHREELICEM BRI RDOND & Ll b,
M=—F VIR OME E o TV Z L LEETH

(wglat) OFLX

7.
6-
” 5

A [ #E

1 RiE
% 3
2»
1-

B B (hrs.)

a

* /v v RIEHOREHABT « BH 725

5, SEMHONEE L%/ » v RIIBEE I SLT
b, REBABRBCET AR OCHE~S L, BT
DIEFIEE D EBZBIT D MEHIA o2, R h o3
FlERIED: & LTIX, bioassay ¥, Ediks = < b
7374 —kinERDHBHY, EESVEIERRIUCEM
BFHExMHv, HPLCicX h EX v ERBTH HEY BT
L, EFBRFEL LB ORFIGALTVWS, Zhi
TEELOBFICE LT, 1BEM»S 1 BoREEERY
JRAIE LT &, AfE it OFLX, NFLX SRR T
FR, b PAREALBICIBELSEEYE G CHEEERE
BeHERLcb0Ths, AERHOFHERICK T
OFLX, NFLX Z SR L =B OFRERRERK, b+ FRE*
MAER TR 1 EORFIRMUHE L 305, B\t
1 PR AT IC BUOIERE L 7o B D B D F W F i o ZER |
2REL, MBOHEYRALL, #HRINS (3, b)
T L5, MEBRBCTREEYERT SRy, 1R1
EHRROBREEBCR LD - Lidkleh o, T ORE
wE, AEFTRRERAOBTIZED, 1E»HEK
EFRER L 72RHE S B 1o, R ORBUCEIB 2 5 5 A
T, SEBRAALR T L VERFERTHALE LD,
HIEXh:OFLX &£ NFLX D & Bl ¢ RREK
thORFIREB T, WEHRR CEALY RS-
7o, OFLX BERTOEFBRBECESH T b, KRL D
FEkR DR & 7R Lich, NFLX TR L1 4 B
BLUETEORBREOEB ICHER CHER A LR
7o, AEIRFEPIC SR S h - FHI2ER O pH ic k - T, %
FOMBBRSICEHIEL D LHbATWS, B
A ILBE pHS5.0~5.3 DEEHRICENL IR T
55, pH 7.4 DREEHTE r A A E Vv RARSN G TR

( wo/nl) NFLX

7..

1 [0 $E
a5 4 B xE
E 3

2_

1k

= r 4

B R (hrs.)
b

E5a b RERKROREFR: BEREIRIC S 2 EHBEREOHE (a: A7 0%H> >, b /T7a%4

grle)s

FEELEERZE, n=3~5



726

b, 44 VENCH L TBIKEL ML b LHEL
hTwan, SEBENLEEF 2 v vHIRE A 4 15
ERYWETHY, Erare v LAROBEHBERFT
41, L#d NFLX 055 OFLX iRtk T3
BRYEPME L Fo b 1919, BRPOREEM S £ L
bDEELD,

w3 H o R R OB EEEN LA e { & bR 4 Rl
Tike b, FRELALEAXZTZTIOLTEE, KR
FlHOEX OB e VETOBRBYHER T2 ETH
HicB#cikzrBsb0Ths. SBALLTCRAERS
Xht-2fo%x /e vHIE, EEETSEERE TR
BRI AFELTWAZ & D, SEOKTHICE DiEH
ThicbnsELS,
Enbihic3Eox/ e VHAORENRE S, B
R g RERCh -, BARSROFERABRE
(i SR SR & s, b b ERBTRIMED, IV
B ~DOEHOBTHREVLR LD AND o2, KRO
F/mtbie biclENTAEL, Toaxbdtb FPLDEWE
AL, b FRTOEFOBELE 2 HRCER
TREZLEEZD, YR TAEROALLT, BK
R UHETHRAFEGEAOEFBTRE LRI T5
ENTEL, FRBTORK/ BALEL SR, e B
DEKBABTEHETIERRERCLIbDLEEZ
5,
SEOBFHIF 2 v Y REFNCBRELICSDOTH -1
By, A< BRRHAE T bR 5 BRI OBRABTORGIZ L
BULAL02D5, BEENCHIFERICED X S IekE
BTEFHBBRETHNIBEATERV., £8853hL
EWoHBK, Kéafk WFER X OREE~OBTIRIM
W—F KM, mE—8 T s X Ot — AR A R
LicthiEiebizv, &L oFRFATRIhbDAY 7 —
DOEB/EIZ B, KRRICKTEF /= VH
OFE N5 OFEF O MFPRE & FRPRE 2 B LT
5L, REEMELIEAC L > TRRS 2 L2H
Lt ote, i, hoRMoPLERICE~ST, /v
FlOREFBITEIERLTWS, L L, BE~OEH
ORTHFREK, WM K ~oBTicE~
TRIFTIEH DD, Rk L miEP~OEHOBITICILHA
BENR bR, RE—MEROFELTRTLH0
TH-ic,

D

2)

3

4)

5)

6)

7

8)

P

100

1D

12)

13)

14)
15)
16)

173

HR£iE 98% 8%

x it
EARTE, EHMEX, BWEE, Eek—2 | RFT#E
5 & hiefesEfEik#E (CER, OFLX) U)%Eﬁﬁﬁ R
MEkEolat, Hicb LWER 2 1450—1453,
1985.
Fay L, Woo FL, Johnson AP, Insler MS, George
WJI, LaCorte WS: Gentamicin, tobramycin,
amikacin and netilmicin levels in tears following
intravenous administration. Arch Ophthalmol
103 : 216—218, 1985.
Woo FL, Johnson AP, Caldwell DR : Piperacil-
lin levels in human tears and aqueous humor. Am
J Ophthalmol 98 : 17—20, 1984,
MER—# . © r BROWE, FREIGEO®KE, B
R&ik  87:482—489, 1983.
SIOE AR ELFACEFSBARTIRS | HE >~
#o v A, TA-167 (Temafloxacin), X4, 1991,
#HPEARLEEEFEBAFITNBE  FE v
# v A, DR-3355 (Levofloxacin), K45, 1991.
EHfER, BEEH, EaKk—2 &/ 0 v RIEHA
DR-3355 @ v + R¥EA BT, ERIKEF 45: 1607
—1610, 1991.
Tk TERR ST/ BASHE  F U +F HAE
¥ T-3761 BEEE,
WRE® BBk A kEfEk, BR&E
58 : 19, 1954.
dE)EsHE, TEEF % EHMH - EpEER 98
—139. BILE, B, 1985,
Skoutelis AT, Gartaganis SP, Chrysanthopoulos
CJ: Aqueous humor penetration of ciprofloxacin
in the human eve. Arch Ophthalmol 106 : 404—405,
1988.
Lesk MR, Ammann H, Marcil G: The penetra-
tion of oral ciprofloxacin into the agqueous humor,
vitreous, and subretinal fluid of humans. Am ]
Ophthalmol 115 : 623—628, 1993.
Fukuda M, Sasaki K: Intraocular dynamic
mode differences of new quinolone antibacterial
agents between pigmented and albino rabbit eyes.
Lens Eve Toxic Res 6: 339—351, 1989.
HHMERR 2, HAER NFLX 2,
H—ERR S, HAER OFLX #E,
Cunha-Vaz J: The blood-ocular barriers. Oph-
thalmology 23 : 279—296, 1979.
Raviola G: The structural basis of the blood-
ocular barriers. Exp Eye Res 25(Suppl): 27—63,
1977.




