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New quinolone DR L EHEEM2 BN T, in vitro bladder model W TH&
BOEREIC L 2 MEMMEINEIZIRIC OV TRE L -, HiH %L norfloxacin (NFLX),
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Penicillin i L T i3 3 T 1940 ££4% i Eagle 57 D
AR BASN, EF0RCHARILLELZOFH
FEEDOEF DR T, B-lactam #& B X Uf aminoglycoside
FEFCOLTHL 2L DOHESASNE™™, ZhbD
Bitick 5 &, f-lactam REFRIEARMBEETHD,
aminoglycoside RIEX IZMEVEBETH 5 Z L HBHEH L
htns,

—%, AEVLDHY 3 new quinolone FEHFAF & LK
THAIh TV Y, FRERICET 2RO RIERED
MRBEBEAEASNRE Y,

%2 T, 4B new quinolone DX RN L EAZEICH
L THEBtE 7 (bladder model) %MV THREL 72,

I. #8 & K&

1. # %

1) GERA%EA

Wb ¥ % new quinolone 3 @ 5 % norfloxacin
(NFLX: &+ 843€), ofloxacin (OFLX: —R43K),
ciprofloxacin (CPFX: /¥4 TV ¥&F) 2w TKREY
Lz

2) (EREEk

FRERBIPAED & 538 S 7z Escherichia coli (ECSA-
1) & Citrobacter freundii (GUT-1) 2B L 7z
B, Zhs BRI T 2&5%EHD MIC 12, E. coli
(ECSA-1) &L Tix NFLX:0.1 ug/ml, OFLX:
0.1 ug/ml, CPFX:0.05 ug/ml, %7 C. freundii
(GUT-1) &xtL Tix NFLX: 50 ug/ml, OFLX: 25
ug/ml, CPFX:25ug/ml TH- 7z,

3) fEREEM

AR OME B X U bladder model D EBR I i
Tripticase Soy Broth (TSB, BBL, Co.) %ZH\>,
MIC DHIE 1 B R EBEZSITRER NI, &
KERERE T 36°C, 18 R #%2To THEL 120
nB, EEERIZ10°CFU/m]l & L1,

4) EFR

EEBEE 7 (bladder model) 2t + DEEBEEEE

* BCRTHRIAT 40 Fith
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BoserBeOMEER T2 MEHRE T,
O’ Grady 5'"Ic & > THEE N, EOHRFHS
ko THEMNMA SN, ZEMIIRBEMEL 72
Rk, SERMME, FHRE, RIR, KXRELCEE
BB ETILTE, ZEMEBFBIILICE
D, M2 OEFWERHED B\ IZRABNE L M EOM
BB L ORRERMICMN T2 L MNTES, K
#WOMME % Fig. 1 (L) wRL 7,

2. EBRAE®

1) BBLE P8 5L ORIEM
—EOWMMETL MK 2ERE Y2 LW
ERI L > THENVL - -ABTL, KEIMEDOKE
EHCEEMMLTCTOREcHMT S (Fig. 1t T
BB, MIERMEAEMEL AL STORE UM
2 & TORFMEEMEMMORANTL D ToL E LT
—%, gz 1 MIC BA_E QR0 R 7o h 5 B3
HERICIVEH T2 ZE8TE, ZORM% cov-
ering time (CT) & L7, L7chioT, B
FBEXIMICUTIZRE > Thr s, MEOEMMIC

o TTROBMECMMT 5 % TORMIE To.—CT &
LTBbT I LBTE5,
SEORMTHEL LRMBE X T X THE: 60
ml/h, HEHMR: 1 65M4E, BER:20ml & L, XEHE
BAAEDARREBL Iz, £1:, —BORKIZVTh
b 3E LTV, BRKIEZDFGEERD, KRO
BB I 1X paired-t ME %17 - 120

2) BEMEOHMATER (4 BFM) 1 & 25N
TR R

%9, E. coli (ECSA-1) iz NFLX, OFLX B8&
UCPFX OHMREH S I EMELERA I EI-BE
DB MIEE £ R L 7z, M G i
AMIC®D1, 2, 5, 10, 20, 50 8 X 1100 MIC &
EL, 4RMMEER S, LEORE ZRERD
MEEHELELOT, RERORE - %
Fig.2 DEMICR LI, —F, TOREIIBEHEANTIX
RRCHROEEE R T Fig. 25MIcRLUI-BE
HBERT,

OIS HBETIEBOTERELTT, Too B&

System of bladder model

6. Incubator

7. Container (Bladder)

8. Light path of the photometer
9. Piston

10. Outflow pump

11. Drainage bin

12. Recorder

Concentration forming device
Broth without antibiotics
Broth with antibiotics
Mixing chamber

. Inflow pump

N

A typical opacity record of bladder model
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Fig.2. Administration patterns in experiment
with high concentration.

Antibiotic concentration in ureteric urine
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Fig.3. Administration patterns in experiment
with maintenance level.

U Too—CT %2 &2 OFEF DO TRD THERET L
1z

3) FRVIMlcERE S —BYIERIE, Z0%
BRE 2 RGENICER S B IBE0HR

#RE I3 E. coli (ECSA-1) L, NFLX, OFLX,
CPFX koW T L7z, Fig. 3 CRLIESCET
ER#IBDBEH 25 72\ L 50 MIC i2 %% % & % & ¥
KERXE, DVWT1/2, 1H50id2MICDRE%:

A0 8 BSMID 5\ i 16 REMITERI & ¥ /e,

BB, CORBAKROD CT 12 1 MIC LA Lo IREEH3 R
MUBMTIZ RS, BROBESNIHFREL L
B> TWARME L, % REERMEROHEREIC
343 MIC 28EL, fEAA®L MIC OXLICH
LTOMBETL 7,

4) BREAREmg CEELBHEOEMER
FHEDOREN

NFLX 100mg #t MCROERAL B EDRS
BN 3 24 BEMIT 30 % (30 M mg) TH 3,

2T, kREAREZOBEORICEE L THA
DIER ik & MMEMEZIROBMFREME L 7, RIER
BR%36mg L LDiX, SEOERTIZRLEREL
60ml/h KHELTHBDT, 72k Z2if 100 ug/ml D
MEEEHEE 2L, 1BFMYAD DR IL 6 mg
22D, 36mg RINET 2 ICLELREERI 6RERI L%
Bicky, REFHESA2LTHL TVELDTH
%,

a) —EMEERRRNCERSEIHE

NFLX, OFLX 8X U CPFX O&EHICOWVT,
100, 50, 25ug/ml DME R EFnEiL6, 12, 24 B
E. coli (ECSA-1) WFHEMICER S & THIBEHAE
MEIZR BRI L 720

Rt iEE TH 2 C. freundii (GUT-1) x4
2 REISIZN R % OFLX, CPFX * B IR L7,
78, s OEAERAER LIREB X VBRSO
BEHB % Fig. 4 \TRL7,

b) fER¥Ic—AMCHRBREEEREE, £0
BIMEBE CHIFT 5%

OFLX #% C. freundii (GUT-1) LA TD &S %
BESIUHETHERSE THBEMESIRERITL
720

¥, VMM £ LT 100 ug/ml (4 MIC), 200
ug/ml (8 MIC) B & UfF400 ug/ml (16 MIC) @ 3 #
BEREL, Ik 1FHEERSELDL, ELXD%
IZ2WT, 50 ug/ml (2MIC) &2 v>i3 25 ug/ml (1
MIC) %# 36mg DXEHBENZL 25 CHENICHE
B, ThosDfERERD/NY - % Fig. 41z
AL 725, fEFEE (MIC) :{/ERAREMOBFRIET
FEED6EDICK S,

4 MIC (1h)—1MIC (20h)
4MIC (1h)—2MIC (10 h)
8 MIC (1h)—1MIC (16 h)
8 MIC (1h)—2MIC (8h)
16 MIC (1 h)—1MIC (8h)
16 MIC (1 h)—2 MIC (4h)

CRSRCRSACKC)
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Fig.4. Administration patterns in experiment with fixed

dose of 36 mg.

28 1MIC % 24 RRERIER L 7 b D% a2 > b
o—nE Lz,

5) RIEAR*2mg LT, VIHCERE, £
DEREREZIEH I IBE

RIEAR % 6 mg IREL - LERFTOBE 1T,
VISER ORI % 2 B D 2 W id 4 BRI EEE T2 &
FERBRBTETSZE, BLXUOFLX 0 24 B DE
IR X 70~90% & NFLX kD EWZ L &0, BER
B% 20 72 mg iR L TRAL T,

C. freundii (GUT-1) «Z OFLX O#I{IME £ L
T8 MIC (200 g/ml), {B#EL LT 1MIC (25
ug/ml) %LUFIRTEEARE, 76 & ¥ ORISR
RRITL I,

® 8MIC (4h)—1MIC (16h)

@ 8MIC (2h)—1MIC (32h)

® 8MIC (1h)—1MIC (40h)

6) Postantibiotic effect (PAE) D#af

NFLX, OFLX, CPFX 3 X Uf gentamicin (GM)
D E. coli (ECSA-1) X35 PAE ##3tL 7,

TBSH C—BHEEEL -EREERBLHI
CFU/mlic%23 &5 TBS THEL >, ZOEMKI
WCEFERDSMIC 2 iz 50 MIC # 188 37CT
fER & tk, ZO—&% TBS T1,000 fSxHRL
T, SHEITCTHEBEMBEL 22, ORI S
IERFENC (1, 2, 3, 4, 5, 6B &EBERN
72,

FAEFMO I Y bu— iz onT b RIBORN 2
fTv, BLXOEBH 1 logo WMT 2B L RFHO
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#% PAE & L',
II. ® M & RN

1. #EREOFMOER (45M) i< X 2NN
MR
NFLX, OFLX, CPFX izoWw<T, HtR#icsts
ZMICD1, 2, 5, 10, 20, 50 8 & U 100 MIC M
ORER% ARFMER L TER &R, COWMS, B
pee FAVAORE RRRCHER OB TRE D LA
2R R BH, RO S HANSEVLIRE 1SS
nir (Fig.2)o #TN¥ND Too 8LV To.—CT D
{% Table 1 k—#ELTRLY,

EXRF L LRELRLZBIEO>NT T B U
Too—CT BB R IFMMBASNIL, 1 BIV2
MIC DEERE ZEET, 10MICUEORE L2
LEOBESRL R o, Too DEREBEIR, L2
¥ NFLX @ 5 MIC & 100 MIC © T i, 16.5 B§RS
2624, 0 R 1.5 FEEER L, RIEkiC OFLX 08
£131.2%, CPFX & 1 4f5ER LT,

—%, Too—CT iz, NFLX O#& 1 MIC T 11.6
FEM, 20 MIC T 13.7 B¥f§, 100 MIC T 16.8 B¥ff &
%D, 1MIC & 100 MIC ORI TH 5.2 BRI D Z 24
U, 145ER L 7=, FE#kiC OFLX iz 1MIC T12.5
B§R, 100 MIC T 16.9B¥RG & %2 D, 100 MIC D To.
—CTRIMICD1.4f5 %20, CPFX i21.85ic
2ol

Too—CT I3 CPFX #3521 .6 BRI E o L B RS,
NFLX & OFLX RBFIZEEED 17 BB E TH - 12,
$1CPFXBRBELFHES Too—CTOLERS

botbKRKahot,

B, HEEERM®KIZ E coli (ECSA-1) @ MIC
ERIEL e, 1~100 MIC, 4BMOERTIZ MIC
DERMEIZEAERD 2o T2,

2. VIMMEER L ®DROEREFRIER DR
R

a) VIHDOME L 25 MIC DS

#5R3 Table 2ic—#E L TRL 7008, HEIEAD
B % S B¥M» S 16 BFMICER T2 L, To 21T
NOXHF, WThORMETLER®ASH, TOBE
121.6~9.0 MDELTH - 72,

LT Too—CT B—MiICEHE®AS K,
NFLX k2w TAa 3k, 1/2MICERADHE 9.1
M5 & 5.8 BEMC 3.3 B¥MI%EREL, 1MIC Ti212.8
FER b 5 6.4 6.4B5M D ERE, 2MIC T
139 o 11 4B 2.5 B D Em B A S L
Teo EROBEIR1BIUI/2MICEATRERED
ZVLREROMEATHD, 2MIC TRERENED
shizghofe, TRbB1BLU1/2MICHEROE
&k, FARMEROBENZ VW, 2MICIZ3
LEERENMRAONTERDEZELHZILOLED
i LiztdoT, TOBEIIMFREL L TERD
H5EIEMEZ2MIC L Bbhiz,

OFLX @ To.—CT#4&1i3, 1/28 X *1MICE
BATREREL -, 2MICTREL 2 1 BEOEER
BHONT, 1, WTFHLOMETYH Too—CT OF
LREBOEMTIIR L, Lo TIDHBEDORIE
LEME IR 1/2MIC L Bbhtz,

Table 1. Effect of various concentrations of drug on regrowth-inhibition time

Peak Norfloxacin Ofloxacin Ciprofloxacin

conc. Toc CT To.—CT Tor CT To.—CT Tor CT To.—CT

(XMIC) (h) (h) (h) (h) (h) (h) (h) (h) (h)

1 15.6 4.0 11.6 16.5 4.0 12.5 15.9 4.0 11.9

2 16.3 4.3 12.0 16.8 4.3 12.5 17.2 4.3 12.9

5 16.5 5.1 11.4 19.6 5.1 14.5 20.5 5.1 15.4

10 17.7 5.5 12.2 20.3 5.5 14.8 20.5 5.5 15.0

20 19.8 6.1 13.7 20.7 6.1 14.6 21.5 6.1 15.4

50 20.8 6.7 14.1 21.3 6.7 14.6 23.8 6.7 17.1

100 24.0 7.2 16.8 24.1 7.2 16.9 28.8 7.2 21.6

Test organism: Escherichia coli (ECSA-1)
Experiments were done in triplicate

Peak conc.: peak concentration

Tov: time taken for opacity to return to original level
CT: covering time
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Table 2, Effect of initial high concentration and maintenance concentration on To, and To,—CT

D Maintenance To.(h) To.=CT (h)
ru
g conc. 8h — 16h  extention time t-test 8h — 16h  extention time t-test
{Initial conc.: 25 MIC)
1/2 MIC 17.1 21.8 4.7 NS 9.1 5.8 -3.3 +
NFLX 1 MIC 20.8 22.4 1.6 NS 12.8 6.4 —6.4 *
2 MIC 21.9 27.4 5.5 NS 13.9 11.4 -2.5 NS
1/2 MIC 18.8 24.3 5.5 NS 10.8 8.3 -2.5 NS
OFLX 1 MIC 19.7 24.8 5.1 NS 11.7 8.8 -2.9 NS
2 MIC 20.4 29.4 9.0 NS 12.4 13.4 1.0 NS
1/2 MIC 21.5 25.9 4.4 NS 13.5 9.9 -3.6 NS
CPFX 1 MIC 22,0 30.6 8.6 NS 14.0 14.6 0.6 NS
2 MIC 23.3 29.8 6.5 NS 15.3 13.8 -1.5 NS
[Initial conc.: 50 MIC)
1/2 MIC 19.9 22.6 2.7 NS 11.9 6.6 -5.3 LE X ]
NFLX 1 MIC 21.1 25.2 4.1 NS 13.1 9.2 -3.9 NS
2 MIC 21.4 28.3 6.9 NS 13.4 12.3 -1.1 NS
1/2 MIC 19.0 24.4 ’ 5.4 NS 11.0 8.4 —-2.6 *
OFLX 1 MIC 21.2 25.1 3.9 NS 13.2 9.1 —4.1 NS
2 MIC 21.8 29.4 7.9 NS 13.8 13.4 —-0.4 NS
1/2 MIC 22.9 30.0 7.1 NS 14.9 14.0 —0.9 NS
CPFX 1 MIC 23.1 31.0 7.9 NS 15.1 15.0 —-0.1 NS
2 MIC 23.0 31.0 8.0 NS 15.0 15.0 0.0 NS

Test organism: Escherichia coli (ECSA-1)

To.: time taken for opacity to return to original level
CT: covering time

Conc.: concentration

NFLX: norfloxacin, OFLX: ofloxacin, CPFX: ciprofloxacin

CPFX 0B & b EIC IMIC fEATEFOERED
Aoz, WTFhOBE S Too—CT OELICER
ERSHOSNTRIELEMEIZ1/2MIC £ Bbhi:,

b) FIHADEEE LS 50 MIC DIBS

R % Table 22— L TRLU 7258, ¥IHAMBELHS
S50 MIC DIBE D Tor BTN OXKK], BELY 2.7
~8. 0D EERAS T, —4, Too—CT i3—
IR BA SN0, NFLX & OFLX i3, #i%8
Bs1/2MIC OB S cEREZEMER D, CPFX it
WTNOBRETHYERZERC B LS kdpotz, LIz
BoT, WHEBEL L TLELBREME X NFLX &
OFLX iz 1 MIC, CPFX iz 1/2MIC t Bbh i,

IhoDRERLYD, #RHEREL L THEYBEIR
ERCL-THELVRRZ VDD, BBR1/2~1
MIC DBETH - 7z,

HEEERRTIC E. coli (ECSA-1) @ MIC %3
FE L7, Table 3TRLA L S CHIHAERAED
25 MIC D354, NFLX @ 1/2 MIC, 16 BsRIER %

DH0.1 55 0.8ug/mlicELL 1228, fbiz+~<T1
BELUROETH - 20

VI RE 550 MIC D&, NFLX @ 1/2MIC,
16 B¥RfER T, MIC i1 0.1 pg/ml 2> 5 0.4 pg/ml ~
ERBR NI BMOBERITRT 1 EURNOELT
HoTz,

3. RIFARE236mgcBEL-BSOEHRER
Wak: 3

a) —ERELRENCERSYLES

B4 12 Table 4 i=—#& L TRUL 7=, E. coli (ECSA
-1) W NFLX 2fEB S € 7288 D Tou i3, 100 ug/
ml, 6RFHEIFERT 41.1 6504, 50 pg/ml, 12 RERIFEA
TR.1IFMBIV25 pg/ml, 24 BREWERAT4T.1H
Fﬂ?b D ) TOL ‘iﬁ:‘ﬂ;ﬁﬁﬂﬂiﬁ ( ’:1‘5 ‘i EE ( ﬁ'?
120 ZOEMBMOERBLICC.  freundii (GUT-
1) CBWTHERRCED ST,

—%, Too—CT i2 NFLX D34, 100 xg/ml, 6
RERIVER © 31.2 B§R9, 50 ug/ml, 12 B¥RA/ERT 24.8



VOL. 42 NO. 6

New quinolone 3 ® F:#®{EH ik

Table 3, Changes in MIC for Escherichia coli (ECSA-1) according to exposure to initial and maintenance
concentrations of drugs

Norfloxacin Ofloxacin Ciprofloxacin
Maintenance 8hv 16 b 8h 16 h 8h 16 h
conc.
pre. post. pre. post. pre. post. pre. post. pre. post. pre. post.
[Initial concentration: 25 MIC]

0.1-0.2 0.1-0.8 0.1-0.2 0.1-0.2 0.05—+0.05 0.05—0.1
1/2 MIC 0.1-0.2 m 0.1-0.2 0.1—0.2 0.05—0.05 0.05—0.1

0.1-0.2 0.1-+0.8 0.1-0.2 0.1-0.1 0.05—0.05 0.05—0.1

0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2 0.05—0.05 0.05—0.05
1 MIC 0.1-0.1 0.1-0.1 0.1-0.1 0.1-0.1 0.05—0.05 0.05—0.05

0.1-0.1 0.1-0.1 0.1-0.1 0.1-0.1 0.05—0.05 0.05—0.05

0.1-0.1 0.1-0.1 0.1-0.1 0.1-0.1 0.05—0.05 0.05—0.05
2 MIC 0.1-0.1 0.1-0.1 0.1-0.1 0.1-0.1 0.05—0.05 0.05—0.05

0.1—0.1 0.1—0.1 0.1—0.1 0.1—0.1 0.05—0.05 0.05—0.05

[Initial concentration: 50 MIC]

0.1—-0.2 0.1—0.4 0.1—0.2 0.1—0.2 0.05—0.05 0.05—0.1
1/2 MIC 0.1—0.2 0.1—+0.4 0.1-0.2 0.1-0.2 0.05—0.05 0.05—0.1

0.1—0.2 0.1—0.4 0.1—0.2 0.1-0.1 0.05—0.05 0.05—0.05

0.1-0.2 0.1—0.2 0.1-0.1 0.1-0.1 0.05—0.05 0.05—0.05
1 MIC 0.1—0.1 0.1-0.1 0.1—0.1 0.1-0.1 0.05—0.05 0.05—0.05

0.1—0.1 0.1—0.1 0.1—0.1 0.1-0.1 0.05—0.05 0.05—0.05

0.1-0.1 0.1—0.1 0.1-0.1 0.1-0.1 0.05—0.05 0.05—0.05
2 MIC 0.1—0.1 0.1-0.1 0.1—0.1 0.1—0.1 0.05—0.05 0.05—0.05

0.1—-0.1 0.1—0.1 0.1-0.1 0.1—0.1 0.05—0.05 0.05—0.05

= »): Exposure time
Experiments were done in triplicate

Rl & P25 ug/ml, 24 BERAPERA T 19.1 BRI & &
D, ToL & IEIC/FARFANIZEL THHBED MR
VLERETH - 1=,

b) EEVHCc—BECERERERSE, 20
BIVERE CHIST 5 5%

OFLX iz2WwT, C. freundii (GUT-1) BT
BRI LI-RSE, EFBEH2MIC (50 ug/ml) D
B, PR I BIR e < 27~28 B¥AED Tor L 018
Shildhote, Thicn L THRFBEL 1 MIC (25
wg/ml) OFERZVLThOYHIBECBLTYH, M
BEN2MIC DBEL VRV To 8@ 50Tz, O
BED Too Z¥IHAMEE DS 4 MIC DR, 37.6 K5, 8
MIC DB, 40.68%f0, 16 MIC D 31.6B¥fITHY &
OB TRYIHBRESSMIC DFBICH > L bEVLE
MuBeshnt, —#/, avho—nEeLTIMIC %
URRMER S E 880 To B3T3 TH - 7
(Fig.5)o +%bb, ¥IHHEE L LT 8MIC % 1 K5
ER &4, Z0O%i31MIC CERILHET 3 £ TF
Ba¥3 58086 - L bRV TH o7,

4. RIEFAERE2TNmg LT, VIBMICHRE, *
DEIERE CHIFT 285

RIEAR%E 72mg, YIHBE 2 8MIC, #FHBE
¥ IMICEELT, yIHBECEARMEOA %
BLELER®T To ¥R LT,

VIHADE AR LS 4 BEfH], #EFFRSRTLS 16 BRI DB
A D Tov i3 36.0 BFT, ¥IAER ORFRTLS 2 BFAT,
HERSRSERT LS 32 RERI DB A 13 44. 7 BERD, B X U¥IHAE
F 1 B & #ERFRER 40 BRI DB A1 61.6 B °H -
2o b0k bREVLIMGIREM 2R L 2 HEI1X, 8MIC
% 1 BFRAER S B 712 1 MIC % 40 BRRER S ¥ 72
bDTh-T (Fig.5).

5. PAE DB

W ORI b BEKENEIC PAE 28 1288,
PAEDO#E i NFLX 12 0.6 B¢ ff], OFLX i3 0.7 B
BLrRBETHY, CPFX X 1.0 L diZ kL
TEWPAETH->7, GMZS5MICDEE120.8
BT NFLX, OFLX  ZIREIBE TH - 7243, 50
MICOEEEICx % L 3.1MIckD, B¥HFdb
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Table 4, Regrowth-inhibition time according to various exposure patterns of drug
with fixed drug volumes of 36 mg and 72 mg

Test Exposure patterns ToL To.—CT
., Drug
organism concentration time (h) (h)
[36 mg: constant conc.}
256 MIC ( 25 ug/ml) 24h 47.1 19.1
NFLX 512 MIC ( 50 ug/ml) 12h 42.1 24.8
1,024 MIC (100 ug/ml) 6h 41.2 31.2
E. coli 256 MIC ( 25 ug/ml) 24h 44.6 16.6
(ECSA-1) OFLX 512 MIC ( 50 xzg/ml) 12h 38.8 21.5
1,024 MIC (100 xzg/ml) 6h 38.7 27.7
512 MIC ( 25 ug/ml) 24h 57.5 28.2
CPFX 1,024 MIC ( 50 ug/ml) 12h 44.2 26.2
2,048 MIC (100 ug/ml) 6h 44.2 32.9
1 MIC ( 25 yg/ml) 24h 37.3 13.3
OFLX 2 MIC ( 50 ug/ml) 12h 29.5 17.1
C. freundii 4 MIC (100 g/ml) 6h 24.8 17.8
(GUT-1) 1 MIC ( 25 ug/ml)  24h 34.3 10.3
CPFX 2 MIC ( 50 ug/ml) 12h 27.2 14.9
4 MIC (100 ug/ml) 6h 24.2 17.2
[36 mg: high—low conc.]
4 MIC (1 h) —1 MIC (20 h) 37.6
C. freundii 4 MIC (1 h) —2 MIC (10 h) 27.8
(GUT-1) OFLX 8 MIC (1 h) —1 MIC (16 h) 40.6
8 MIC (1h) =2 MIC ( 8h) 27.5
16 MIC (1 h) -1 MIC ( 8h) 31.6
16 MIC (1 h) =2 MIC ( 4 h) 28.2
[72 mg: high~low conc.)
C. freundii 8 MIC (1 h) —1 MIC (40 h) 61.6
(GUT-1) OFLX 8 MIC (2h) —1 MIC (32 h) 4.7
8 MIC (4 h) —1 MIC (16 h) 36.0

Tou: time taken for opacity to return to original level

CT: covering time
Conc.: concentration

NFLX: norfloxacin, OFLX: ofloxacin, CPFX: ciprofloxacin
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~Total dose: 36 mg—

Peak Maintenance Tou(h)
concentration | concentration
(ug/ml) (ug/m) |0 10 20 30 40 50 60
il N esa—
4 MIC (25) 3.6
(100) 1C X
ol e— LA
IMICX16h | ————
8 MIC (25) 40.6
(200) 2 MIC %
el —
1 MIC x8h
(400) 2 MIC X 4h
| —
(50) 8.2
IMIC | 1MICX23h | ————y
(25) (25) 87.3
—Total dose: 72 mg—
Peak ) Maintenan.ce Tou(h)
concentration concentration
(ug/ml) (ug/ml) | O 20 30 40 50 60
8 MICx1h | 1 MICX40h
(200 @) L ] 61.6
8 MICx2h | 1 MICx32h
(200) (25) C 1447
(200) (25) :

Fig. 5. Effect of various peak and maintenance
concentrations on Toy.
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—Comparison of three drugs—

Ampicillin Gentamicin Ciprofloxacin
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Tou: time taken for opacity to return to original level

CT: covering time

Fig.6. Effect of peak concentration on To.—CT.
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A study on the effective exposure schedules of new quinolones

Experiments on growth inhibition of urinary bacteria
with an in vitro model of the urinary bladder

Hiroki Tokuyama
Department of Urology, Gifu University School of Medicine, gifu, Japan
(Director: Prof. Kawada Y, M. D.)

In order to study the most effective exposure schedules for new quinolones, I examined the
relationship between the growth inhibition periods of bacteria and peak and/or maintenance
concentrations of drugs using an iz vitro model of the urinary bladder. The peak
concentrations of drugs used were 1, 2, 5 10, 20, 50, 100XMIC or more against the test
organisms, and the maintenance concentrations used were 1/2~2XMIC. Norfloxacin (NFLX),
ofloxacin (OFLX) and ciprofioxacin (CPFX) were used as the test drugs, and as the test
organisms Escherichia coli (ECSA-1) and Citrobacter freundii (GUT-1) were used. With
increases in the peak level of drugs (especially when the concentration was over 10 MIC),
growth inhibition time was markedly elongated, and the growth of bacteria was effectively
suppressed by the elongation of maintenance level. That is, both peak and maintenance levels
were important, resulting in the importance of the combination of such exposure patterns.
Under the limitation of drug amounts to 36 or 72mg, it was found that the best exposure
schedule was to keep 1 hour of peak level around 8 MIC and to follow this by a maintenance
level around 1MIC of the drugs. This was superior to using the entire amount of drug to
keep the maintenance level.



