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0.3% Ak 20 ] % 1 B AER, £ /-3 20 mg/kg 280
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LFLXBEEVWThs 0 RICRAXELY, IBRARS
EMPERE (I ¥N0.80,1.20 ug/ml EHEES NI, £
1=, BIEB iR o NFLX, LFLX 04 3% 8 (3 130
SELV R TH-T-.—H, BOESHICIEINFLX,
LFLX o MmifhRESEMRE L thth 2.06,1.89 ug/
ml, FIBEASEEYEEIZ*¥h¥N0.16,0.62 ug/ml &
HWE SN IESIESS L UMFREYBEDE X

$ 5 88 (4, NFLX T ¥ h ¥ h 225 9,295 9, LFLX T
188 4, 175 D L PRI CHBEEROLH 72, 4 H, &
O#%5 2 B 0 NFLX, LFLX ORTEK/MEEME
ELlE7.8% LU 3% sEa N U ED L, SR
B2 (3 LFLX (£ NFLX (ZEE~BTBABIHNRVE L S
IZHTEA b DiH% b LEBHERH T, — 4, BOREHRIC
£ NFLX (Z LFLX (ZHE& L iEh 5 BKPA~ADRBITA
BEwZ e rmEni, (AEBREE 100 @ 513—519,
1996)
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Pharmacokinetics of Norfloxacin and Lomefloxacin in Aqueous
Humour Analysed by Microdialysis

Hiroshi Sato", Shohei Fukuda’, Makoto Inatomi,
Ryohei Koide", Nobutaka Uchida?, Yuko Kanda?,
Yuji Kiuchi® and Katsuji Oguchi®
Y Department of Ophthalmology, Showa University School of Medicine
1 st Department of Pharmacology, Showa University School of Medicine

Abstract

The pharmacokinetics of norfloxacin (NFLX) and
lomefloxacin (LFLX) in rabbit aqueous humour after
instillation of 0.3% solution (20 x1) and oral adminis-
tration (20 mg/kg) were investigated by micro-
dialysis. We also measured plasma concentration of
fluoroquinolones after oral administration. After
instillation, the maximum concentration (Cmax) of
NFLX and LFLX in the aqueous humour was 0.80
and 1.20 zg/ml, and elimination half time (t,,) was
130 and 96 min, respectively. After oral administra-
tion, the Cmax in plasma of NFLX and LFLX was
2.06 and 1.89 zg/ml, and the Cmax in aqueous
humour was 0.16 and 0.62 xg/ml, respectively. t,. of
NFLX in aqueous humour and plasma was 225 and

295 min, and t,, of LFLX was 188 and 175 min,
respectively. The ratio of aqueous humour/serum
concentration of NFLX and LFLX was 7.8 and 35.3
% 4 hrs after oral administration. These results
suggest that, after instillation, LFLX penetrated
better into the aqueous humour, and was eliminated
faster, than NFLX, and that after oral administra-
tion, NFLX could not panetrate well into the aque-
ous humour from the blood. (J Jpn Ophthalmol Soc
100 : 513—519, 1996)

Key words: Norfloxacin, Lomefloxacin, Micro-
dialysis, Aqueous humour, Pharma-
cokinetics
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I, RBRMEORFTGE L LT 7rdax s a v %
PUBR R O B SRR 1IN L TH 0, 20 b’
MAENTWS BE BPETCR3IEED 7 vAaF /o
>R PEH(0.3% ofloxacin: OFLX, 0.3% norfloxacin :
NFLX, 0.3% lomefloxacin: LFLX) 23 5R#E & L T A
CHWsRTE D, Fh 2 EEE)Y) ThiE 2R % % H
WHTBEREDEE ORI R ST WA, La L,
B S CEEYBE 2 B 3 2 54, B o EikzE
BRELL IR2o—RELMB R LE®, ZHOE
BREN 2B 3 4 2 b ¥ HNRRRR 4 35 B RE AT &
HEZLTWw3, 200, HEETTOE S, 3EYND
i B Y B RE O F e LB AT id s a h Tu iz,
B2 ZYBEE R R UL BN 70— 7 2RIBERII
HABEL, 7u—7NEMERER L T8 - B
hOZEYRE % BE T 505N NERTE 2R L,
OFLX OS5 RHTE NEYERE ORI 2 8IE &, Y E)
RROBEORBWENNARETH S Z L E2REL I, %
ZTHE, Z ORIEAMANEN % NFLX, LFLX @
RIR % 7: 3RO SR OFENEYERE ORI & IGH
L, OFLX O#58 & 0f 8 T 3 FY) o By EhRE O gt
ié‘T:I') TC.

II X875 &%

1, yNBR70—7

B B INERT 2 1, PARTSR S U 7o BB R 0B 47
7'u—7(EICOM #4)), 3% b b, L o— 2 &
B HT A% B (R & 5 mm, #44£% 0.2 mm, cut-off 43 F
EH50,000D g RY) 2 F vy Fa—T7(E 250
mm, #H% 0.61 mm) = #HE L, & & HAMHI 236G &
HEtEERE LI boRHwE,

2, 18X [E YR =K

In vivo EERZ KIS, BHTH 7 0 — 7 O [EINER
* in vitro THRETL72.0.5 B X U7 1.0 ug/ml ®» NFLX
F72 LFLX 2 &% 37°CO ) > L # (147 mM NacCl,
4mM KCL2.3mM CaCl;,1 mM sodium phosphate,
pH 7.2) B Ao —72BL, ¥4 704 Y2
YarvRyTEROWTE»S Fu—THNE) 5 L
THEVR (2 xl/min) U7z, 2 O, fibliis 515 5 h % BHHE
% 20 43 2 REFET[EIIR U, A 10 (a3 3
B/ 70— T W R IEYIEE) ORI L R Tz,

3.F

EERICIWIHEREAE1.5~3.0 kg) & A vz, Fi
ooy T T, FIROBERE # 85 EE L, B 7
O—70O—iic3EE L 23G $TCABOEB, S HTE
WA L 8282 & R U 72, BRI A i e BB 1 4
Eahd LD R EEGE T Ky v BiE CESREE
L, &I, RV F Vv oFa—T%T - TRROHER

HiR&EE 1008 75

FICEZEL TFuo—7OBEBEBE, £z, BIERN~AO
74 7)) ARt E TS 3 BT, FMAETIC~ ) >+
kU 7 A (100 #07/kg) % EIRNES L, 4 R E S
D~ F U AEEBIMLE,

4, & & B I

BRE -4 270 vPcrva Ry e
BALE =—F 2 —7THEH L, 100 HAL/ml D ~s%Y)
YERITARBMLUI) X NVETT o — THNOBER
(2 pl/min) 217> 7z, B> 5 2 FEf#12 0.3%
NFLX (/Y27 ¥ #— L ®, HHRE#H) LFLX (g 2 7 0 >
®, FHEI)20 p]l # 1 [B], FHREBEENICHBLZ.ED
# 5.(20 mg/kg) & NFLX [F# (A b U 2E 5 & 24 %
05% ANV ERFTAF L ELVO—ZATEHEBERE L LY,
LFLX JFR (77 8 A & $2410) 13 2B B A B H ok T g
L2 A7 =TV ERWTERTNES L. BYKS
BAKFREClH 15 98I, LIBSIRTIX 6 B £ T, 8
O 5T 8 R & T 20 S8 0BT E [ L, R
EROREE L,

F/, BOHREE 2 M E TR0 SEIC, Z0% 8
Ml % T 60 2345 12 BRI % BREX L, 14T % 53 i, il HH
fE& % 7z, NFLX @hH X Nangia 590 H e,
BB L 7 AT 90 pl I NEREEHEY B & L T KK-
123(3 pg/ml, TFHHEE D S L) % 10 k], 30% ik #EE
10 gl ZMZEFRIL, 10,000 rpm T 10 23[5O BE L 72
#®, ZOLrHEEFHE E L. LFLX ofit I8 H 52,
KA SIDFEEIHE W, IMHE 100 pl i NEHEHEYE L L
T KK-123(0.2 gg/ml) % 100 x1,0.2 M V) > 8 & 5 %
(pH 7.0)700 1, 7 ma kA AS5ml ZA0Z 3 4 REliES
#, 4°C 2,000 rpm T 30 43805 HE L, F O TERME 4
ml ZED HLUEERFEE L, ZhICBEIE 100 £ 2
AWRRLUSRE L,

5 3B A E

EIRLL-AHEEEBE®E I o~ bS5 74—
(HPLOTH# L & EBMEBTHEL 2. 7 4 1%
TSKgel ODS-80 TM (Tosoh #: %) % f v, B 8 & it 7
MZEFEZZ>50mMY ¥BaAkEFFY DAL
MBEBE7 =702 75:92.5: 1088 TCESLE
W R L7208, NFLX S O8580% kS L U
M EOSECOA7 2 b=+ )N :10mM Y >~
B—AkFEF b 7A0Q0mM SDS,5mM 7 5 7FF 0
TreEZvA7uvA FEEL)%225: 75 OEEATES
U7 R ER L2, 3A8HEE 20 ]l 2 HPLC oA
L, NFLX o #l & i & 5 &2 ¥ £ 280 nm, 4% )% % & 418
nm® %, LFLX O #l % 2 iz © h £ 1 280 nm, 455 nm %
,Eﬁ L 7‘: 2)3)7)-

I % %

1. 48 %f [@] 4N
NFLX, LFLX OffxfEUERORERIZE(E 2B 1 R
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1 #SHAZ7O0—70 in vitroe TO(A) /)L 70F%H 8L U0B) O X705 o3 2480

[EqvE,

TR EIR = (EFTR P EYRE/ 7 0 — 73K EE) X100, © © 0.5 ug/ml, ® : 1.0 zg/ml ¥EHE

B 1) B AR R, SFE + HERR A (n=5).

:

TEEY O FEAF NI 2 B O RERBIM T, ZE L T
BY, 7u—7HEPOEE0.51.0 ug/ml) i i3 FE
& iz o fe, NFLX @ # xf [8] 4 3 i3 ¥ 7 16.3%,
LFLX 13374 20.8% TH > 7=,

2. REREORBEREYENRE

0.3% NFLX 8 X " LFLX AAR% o fii 55 32 Afr i rp 38
VIR ORERNZE 2R 2 1R T . Ry L b SR 155

BOFEN T SR S b, DI i3 B L, mE
e b 90 FEOBHWCTRAEM & & -7z, S 90 5
OEFHPEE E NFLX 0.13 gg/ml, LFLX 0.25 ug/
ml T, Z OfF & A EINE % Huv» THEE L BTE N S
(BT, Cmax) i3 2 h 24 0.80 xg/ml, 1.20 gg/ml
ER Y, LFLX O AR WERPRD s iz, 20, @
V) O FENTH P SRR IR U, £ 0N BRI
—REER IR T 5 2 LT E, WHEERB LT,
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HRE3t

1008 7%
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P {E - ERRERGE,

ti2) id NFLX 130 4, LFLX 9643 Th o7z, % 7o, fHHf
[EEE & s THESE L7z 6 B OB N IR i, v
b 0.30 ug/ml TH- 7z,

3. BOixs5#omiEd s L URIBEREDENRE

NFLX ¥ X ¢ LFLX 20 mg/kg £ O0#% 5 O M4
B & CRTE SN EYRE O RRNEL %2 3 0R
TSy L b IR R ORSREEICEML,
NFLX 1% 30 4% 12, LFLX i3 60 B i =l & %o
z.Cmax I NFLX 2.06 xg/ml, LFLX 1.89 x#g/ml T,
F D%, —KBERICH > TEREIZEA L, 21 NFLX
225 4%, LFLX 188 3 THh -7z, %2 B Cmax, typ & b i3
YR HEZE RS Lo Tz, — 1, BB EY R
BE TR & b TP EEMIREE X D DB AE L TN
L, 60 23 DO EHIR TRE & 72 - 12,60 5O EFH
¥ ix NFLX 0.03 gg/ml, LFLX 0.13 ug/ml TH Y,
Z DA & A RN & v THEE L 7z Cmax 1 NFLX
0.16 xg/ml, LFLX 0.62 xg/ml T, LFLX {& NFLX ®
3.9fETHh o7z, iz, tipid NFLX 294 4, LFLX 211 4
LY E S IMEPBE D t, L ERTRPEREL TW
I

IV % &

& [al F2 1k, A7l B N BN E AT 2 H v T, NFLX,
LFLX SR8 L UROKRSEBORRABENEYREED
FREFRUZAL 2B L, SEVIEI B O AT 217 - 7z, AR & [
BoHk%EHWTiT-> 7 OFLX (0.3% ¥ SR, 701
20 mg/kg #& 13 5) OFEHES & fF¢, HER I E T AR

T
180

B ]

L) N T
240 300 360 (5

JLh70xHLrELUnN A 700 0 SREORBENTENEYIRE OEREZEL.
0.3% HB# 20 p] @ 1 FIEREOHEERT. O /v7 0% 4 (n=6), @

oA7aFYir(n=6),

ErLTHwSRATWE IS 3O 7 VA nF /O
FRUEBCOWT, BN EYBE T A —F %K
1 BLUE2ICRT,

s R O FI B E T P EWRE O tmax (& OFLX 43
45 4%, NFLX,LFLX #3904 &, OFLX i b £ ¥ —
2L 208, FEREER D & HEE L 7: BB N EY
@ Cmax |3 LFLX 23 & & & W i & # 7% L, NFLX,
OFLX O# 1.5 Dl %F L1z, % 12, BiEEH b5
S OSBRI 3 Y L b —KAERCENT 5 2 e
T E,t,,id NFLX(130 ) M| b £ <, & b B LFLX
(96 53) L DI HEEZ 2RO T2, ZOFERD &, FIREE
DOHIENEYEITIZ OFLX Mg b e nTH 505, D
FEEE I LFLX 38 & & ¢, #ic NFLX QRiBNETS
X UHTES S Ok & bIchFl L DEBEEY 3 2 & H5EH
Sk ofz, AR E NI EYORIBENBITIIEY OB
fFREE, RHEREE, RS M e ¥ % L BRI ko THES NS
rEZOND, R, 70t ud s urRbiEECEL T
i, ORI & 0 s HRE Y O VE R R EERE A
L, HENBTHEEI N Z L DRISN TS,
4% b5, NFLX & pH 5.2 {1 TOEMEHE S,
crEHE Tl 2 Al i SR BV, 2 Do,
NFLX i3 pH 7.4 OREBEBRATHEBE2E LTV EFH
Z 5, EICEERETEABTMET L Tw 5 algEfE b
£z 5h5na,

—H, O 5 8 o M8 EY 1% 30~60 47, il 55
5 HT W o 3E ) U B 13 60~120 43 D 3 T tmax 2R L
7z, M H~GEATHE R tmax OBENE U 2 L,
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(M#EEAME ) BFEET L2 EE2RLTW3 EBbh
%, k7, MEEFIEEE D Cmax 1, OFLX A3l D#] 2 %
TH 5D L, BiEETEDEE O Cmax if, OFLX
HLFLX ® 2.2 NFLX D 8.4f5 T4 H,NFLX ®
M85 & FARNOBATHMHF &L VBV 2R L T
5,202 Lix, #5 2 KEEBOFTE A/ MRV E T

#3 OFLX, LFLX #%35~37% T & % @ i % L, NFLX
N8% THDZ LIHIGEL T, HilFS ™ E~ 7 A,
7w kT, NFLX %8 LFLX, OFLX IZ lh~ T #E8 R 171
DBV EIRE L T 2 43, M4 6 BAR~OBTIcB L
THEBOZ LRI D LEb S, EWDHl
BT T MEE AR S E, i/ ASERBucEES L
BZEDBHIGNTWS, LHL, IEOMBEAFBSE
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£1 RERERONEENRDEDBE NS A—5—

tmax Cmax tue
(n)  (min) (gzg/ml humor)# (min)
AT
LFLX (6) 90 1.204+0.43 96.0+5.6
NFLX (6) 90 0.80+0.24 130.0+3.1
OFLX (5) 45 0.85+0.20 1137173

WTFROEMYS 0.3%EH 20 ¢l 2 1 [HHHE L 72, OFLX i
BHESYOHME R LHE, tmax A FIERR, Cmax &
s (f : fER IS S5 L i N R O E ),
tie s H A& ¥ B, LFLX: lomefloxacin, NFLX : nor-
floxacin, OFLX : ofloxacin, FH{# + % * 1 p<0.01
vs NFLX

HIRE3E 1008 7%

LFLX DEATEBERELS EL I L bH|EPES AT
B bHMICHET 5 2 L3 TE LV, SEIORERIE,
INEOBREFLIHET 2D TIEEWEF Z 6N
3.

¥ 7z, RO 5% TORR T, BEFRRIC LFLX 20
mg/kg #% 8 5 % O I 4 p 38 B 1 tmax 15~120 47,
Cmax 2.54~7.14 pg/ml, Hii5FE A 1Z tmax 90~120
4%, Cmax 0.33~0.55 pg/ml, fil 55 7K/ If1 4 ¥ B He 13 13
~15% LH|EME LTS, ZhoORE L &S 5
E,5EO LFLX ORI M4 E O Cmax 23{E W IZ
Loob s, EABO Cmax BEWHEBKE H D, il E

x2 RBORSEONFEDS L URIBEASITRPEDBENS A—5—

tmax ~ t
™ (min) Cmax (min)
In#E (zg/ml plasma)
LFLX (6) 60 1.89+0.40 188.0+19.1
NFLX (4) 30 2.06+0.79 225.2+48.9
OFLX (5) 60 4.14+0.38 188.4£5.1
EHTHE (gg/ml humor) # H/P ratio( 2 ¥
LFLX (6) 60 0.62+0.22** 211.5424.9 0.353
NFLX (4) 60 0.16+0.48* 294 .8+53.6* 0.079
OFLX (5) 120 1.35+0.40 174.8%15.0 0.370

WENROHEY S 20 mg/kg B REOES Lz, OFLX BfEH SO 2 2, H/P ratio | &5 2 Rfl#
DR AR/ I #EhZE R L, Ml +EREsEse * 1 p<0.05 vs OFLX, ** : p<0.01 vs OFLX

i OFLX,LFLX,NFLX @ JE iz 20%,21.4%,
2.2~6.4%, /A& 7> B2 % #0132 0.33,0.15,0.43 T H
D=1 = e BEBBEITHEC AR ST Li3FE 2
51, NFLX OFEARANOBATHESEWE B, BAED
EZAHSHTRER W, —H, SEDOD t i m#EF T
188~225 43, BT P TIZ 175~295 s E HEEN 2 <,
7z, 3EY L b ICHAROFBREORSE XD FIE BT
FEO B ERICE NI EbREN, ZhIZAR
%, FERBNEYBE LS BH D T 5 DI, JiE~
BATT 28R LB T 20/ L, FO#RSHR I mE
D 6 BB ~FF Y BEITT 2 00, 5iE» o D
VIOHEEIBORESERO ABERICR - bD EBbh
B, oz i, BORSEOEKT OFEY OHKER
ZIMAEEEYRE IR S T WA EH L 5N,

LLan, 423 aiBENEUNEfE v cionik
OFLX iR OEWBIRE T A — ¥ —b3, R OHTE S
HEEHCELDOEEZ—BLEILbHELTWS,
NFLX, LFLX B L T, & H v iz R & (0.3% 75
W20l 2 1E)TOHREF RV, HEFKRIZ0.3%
LFLX 50 g1 % 1 [A] S HR U 72 8 &, tmax 60 43, Cmax
1.36 pg/mlY, 53812 50 pl % 5 B SER L 7235 &, tmax
60 4%, Cmax 7.17 pg/ml®, £7-, NFLX % 5 53812 2 %
+0 5 | £&fR L 7235 &, tmax 120 43, Cmax (.68 ug/
mPEHESATWS BHRRKRTIEAERBICHEL

AR/MEEE S S k> TWw 3, OFLX EO0®5%0
HiT BB NUINERT 1 B\ T & AT K/ MR EE L 23 W
MAHEII N TEY, ChBHIBERNAO 70— 7HE
W2 & D MR A o3 RERE L, Ik S HTEN A~ O
HEMOBITHEML TwabELZOAE KT
fHERE L LT L —— 7L 7 A— ¥ — 2BV THIEN
D7 V7 —{EEHIE LY, lTEAND 70— 7HE 15
S35 300~400 7+ A 7 > M/msec AL, 3
Rl E ClEIi—ElEE2 R Uiz, 2, B v — 74
EEED & M EAMOMRSESE CTwnd 2 L &R
BEBbh 519,
£ [B] v 72 Bl BB A B INERT R 1, — A & REIRFEY I
YIRS OBETE 220, HiEZEOBEL R UL
B % S JLE b T I EBNE ORI A VIREE 2 5 H
e LR S LY, BiE, B 3BNEEE AL T
OFLX OfiiEHNIEERIE 21TV, ZOHBAEIC D WTH
&9 1298, BBk D T NFLX, LFLX ORI BN EY
BHREORGET %17 - 1o MG 58, AR O HIE 3 8 AR AT
WIRERR AL VEL Z LRSI NT:,
X B
1) BEBBE, NAE® ABEEBINY-198
(Lomefloxacin) DEARF TOEMBEHFFO DD

HIRABEORN. H7:5 LWIRE 8: 285—289,
1991.
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