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Fig. 2. Average time courses of serum concetra-
tions of antimicrobial quinolone derivatives
after a single oral administration of each (200
mg) in healthy humans
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Fig. 3. Summary of pharmacokinetic parameters
of antimicrobial quinolone derivatives
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Fig. 4. Average time courses of cumulative urinary
excretions of antimicrobial quinolone deriva-
tives after a single oral administration of each
(200mg) in healthy humans
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Fig. 5. Time during which serum concentration of
each quinolone derivative was maintained
above MIC;, (——1) or MICy, ([J) against
clinically isolated Staphylococcus aureus
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Fig. 6. Time during which serum concentration of
each quinolone derivative was maintained
above MICs, (—) or MICy, (1) against
clinically isolated Escherichia coli
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Fig. 7. Time during which serum concentration of
each quinolone derivative was maintained
above MIC;, (—) or MIC,, ((J) against
clinically isolated Pseudomonas aeruginosa

TSR L7, In vitro DHETEED LR8I HIKT
BN, ) Fr ALK Bz S ERE L 3ENE
OB TIZE. coliicx L TRLEHL, P. cer
uginosa \= 3t L TOREHFF B TH - 72,

INERBLTE. coi o3 oHEMOiRE
(MICqo) 12, WTFNOEH L L 1 EDRB O
L I0BFHILL LI R N B 2 AR A L, —7,
S.  aureus \Zxt L CTIZHE D D 8 @IFE v LFLX,
AMFX T MICic T 52k &%, %72, P
aeruginosa Ti3 8 &|vp T CPFX 7213 #* MIC,, % LR
-2 Tk, LFLX, OFLX o 2 #li{3 MICsoiz L EZL
Lh otz

. * -3

FEOBEKE | HRBRIZ, BEACBT 2548
EYEhne, 7o, BEE L T—MOEMELHEICTD
ZEEHBELTEY), ZORRIIETHTIHNE
BIC & BERKRES 2 ML O KRB THABBE LD
b b &) U GHAI L EINDZ L h b LEXRE
EBRICBNTEbOTEELMEITICH B0,
Hzly, BFICbl-> THEOL Y Ko LK B
EHRIERIOBKSE | HRABRICHED > TE 2885,
GREIZ NS DEYENENRE L R BT AL
LICEY Fr ALK B ERY 2, 3 DERIBE
BRICX T 2 in vitro DB ¥ - TIELTHIL
& - T, BYLEREZFHCH 7> THRRBEEHRY
R Ee2Z ENFHIZOWTRETL 7,

TTIABIC BV TERICHE N TV 5 CPFX ¢
OFLX 2 & 7: 8O Y o h LK BOREA
2B BERS (Fig. 1) 7c & UAic RepHkitE
(Fig. 3)i3, & LicMbBMic & - Th % ) DifiEHH



VOL 38 NO. 6

B F AV s MRBUE R O RK KELF (1) 537

Litz. MEICBARENE~: MR (PPA) X /0
7o%x# > (NFLX) i3, IR HI3EN T2 L0
LB D b DURIKE I D B 1o FIEE LB
DRI DEEFRR T ALFEN LAEM AL ST B
LB, BYEED S UM T 2 XD, L&Y
BRRALLEEFCCHARINLE ) FrAaLRs
MAMAKN M P IMEEIIMEL TEC, Fo, MEMdE L
TRk L RIFTH -7z, Lo LAdrsh, &M
BHRNIGE L L 72 SHOEK SRR in vitro D
REEETAIUL, LT L LNV ELCIMELT
WL EIIMELY oV, THRAFEREFOEY) Fra
NEYRRICH L TORTEMEE UL DT b 2
CVREROVEDEEZ LD,

A%, PEROEREMIIWA AL Ty 2904
BTH), EZTCOERDHERB (IS L BEL £
) A BREICE L Twa b F2 b
nTwaY, AR H T TLE I HABREE M
e R pHEH DR & B 2 HRBR UMDY
BRLB5HFCETHEBEBI L AZHMEL
80, 72, BWEEROFEICL > ThdiRED
LEBBITHEIBIHICHETRTH DL Z L2
52229 4 T2 L D DHERIOK N EYIE © KB
¥ DBIE DT - HDIRIE L BT & CERIRST B
BHRICHT 2 in vitro TN % AR H N IR
EL, BEY FY ALK B 200 mg #FORAML 7
B o) i p B BE A MICso 35 & UF MIC,, % L [0] 5 #EHFRE
M#ieel 72, 8HEOEF O T3, TFLX i il
ErRLEr ozt bbsd, UEEN
(MICso) #*S. aureus T3 2 ~321%, E. coli Tl31
~41& P aeruginosa T3 1 ~ 8L T OEE
ERLTUMA L ESEL L (B> T cZ &n b,
200 mg #% 1 @ARAIT 3 BERA & 19 BERTIC 725 T
MIC,h*#FFE N s L D L R I N/, —H, LFLX i3
TFLX I X T AUC, Guax & LIC 4 fEREE D 5 7212
bbb, in vitro ME A5 728 S, aureus

KL T MIC,, D #EFFBE R Iz TFLX D#11/3 TH N,

P, aeruginosa 1= ¥ L TI2 200 mg D5 & Tl
MIC, iz Bl L T e 72, L L e p%6, LFLX O
Kbtz 74 % & 4B X 7 o> R Tl B
MECEE Th -2 Y, MEBEOHEEITZ20%E
Bhorzz e, Fo b BT HEEBITHEIZ OFLX %
NFLX & ) B o 722 2429, & 4|23 [LHER K R BR
NIMENNDOEERINFE S, aureus 2 P aeruginosa
DRYFEBLEZIZ L h A ) OFRBIA B 122 2205 &
EERT B L L — g RO M BEHB T H 6 —FK
W E DML UWIT 5 2 L HBETH LT L&

Wio Tvde WIS bl Al i B mER I ))
JHIR SR AR 1e & A7 02 & MRS 2 KIS At 47
N, e ts, Post antibiotic effect 7 & &2 VEL - A
KL 2 AR R D SEBLIC MISRIYICH) & L2729, &
fL&¥ic & » TWMFNAR AN B 2 & e &, KN
MR8 & {7 & DREIE L 13 Bk 2 2o MBI AL 8 L
b, INLOBIKIZH - BERDATENEHZ D L,
S LN B BRI OV TRIBIC B % 1TV K
GBI L Car e st & # A4 5 & & LICBLRIE T
IZRRSE 2 NIV D Bk % 7 4 — K/ Xy 74562
LioE N, IS PRMOR - &dtiz v TR T E
POHMET A EDRYMELMILL T (2 238
THbHEEDbND,
X 73
1) ALK HFLueBEE VA, ) Fr ALK
~ MR, HMR67 1 797~801, 1985
2) WKEARL, HMEFHMR D H-HUEBEROECH, K
L, #OR, 1983
3) Nix D E, Scuentac J J: The quinolones: an over-
view and comparative apraisal of their phar-
macokinetics and pharmacodynamics. J. Clin.
Pharmacol. 28 : 169~178, 1988
4) Newman M: Clinical pharmacokinetics of the
newer antimicrobial 4-quinolones. Clin. Phar-
macokin. 14 : 96~121, 1988
5) MAXK D H34 B HACFHREFSREAITS,
¥ K7, T-3262, p.77~118, 1987
6) HhEXH, HEMEE, BOfE4S, KEEL, &K
B, AR(G14, BRFRT, MEGE— kH & INY
-198 @ 55 — I EA K i Bk, Chemotherapy 36 (S-
2) :201~239, 1988
7) Nakasuima M, Uematsu T, Kanamaru M, Okazaki
O, Hasuimoro S, Tachizawa H : Pharmacokinetics
of DR-3355, a new quinolone, in healthy volun-
teers. Presented at the 28th Interscience Confer-
ence on Antimicrobial Agents and Chemother-
apy. October 23~26, 1988, Los Angeles. Abstract
951, 278
8) Kanamaru M, Nakasuima M, Uematsu T, Takiku.
cHr 'Y: Pharmacokinetics and safety of a new
quinolone, AT-4140 in healthy volunteers.
Presented at the 28th Interscience Conference on
Antimicrobial Agents and Chemotherapy. Octo-
ber 23~ 26, 1988, Los Angeles. Abstract 1490, 375
9) MAASCE D32 [ HALHREY 2 K LHE,
g oS4 (1), BAYo-9867, p.83~119,
FA L, 1984
10) —E# Y, SLiBEEK, RFER, R i, AR
% DL-8280 7 % —tHEE K &A 8. Chemotherapy
32 (S-1) :118~149, 1984
11) Yokotra T: Antibacterial activity of T-3262, a
new synthetic pyridonecarboxylic acid anti-bac-



538

CHEMOTHERAPY

JUNE 1990

12)

13)

14)

15)

16)

17)

18)

terial agent. Presented at 28th Interscicnce
Conference on Anti-microbial Agents and
Chemotherapy. October 23~26, 1988, Los An-
geles.

S st 4 32 [ B ALY e N A S HR 42,
H¥L o HEoL (1), BAYo-9867, p.15~82,
BE L, 1984

I St ERA  NY-198 DMK
) 3Ffi, Chemotherapy 36 (S-2) : 1~24, 1988
THE ot 45 30 [ B AL re A S 4,
¥ 7L, DL-8280, P.19~81, %K,
1982

Hirat K, Hosaka M, Oomonrt Y, Muravama S, I1o A,
Takact K, Irnikura T, Mitsunasm S: AM-833, a
new norfloxacin analog. I. In vitro and in vivo
antibacterial activity. Presented at the 23rd
Interscience Conference on Antimicrobial
Agents and Chemotherapy. October 24~26, 1983,
Las Vegas. Abstract 658, 204

Funmoto T, Okuso T, Mirsunasut S: In vitro
antibacterial activity of DR-3355. Presented at
the 28th Interscience Conference on Anti-mi-
crobial Agents and Chemotherapy. October 23~
26, 1988, Los Angeles. Abstract 950, 278

Nev H C, Lastuavikur P: In vitro activity of the
quinolone amifloxacin compared with that of
other quinolones and against B-lactam and
aminoglycoside resistant bacteria. Presented at
the 24th Interscience Conference on Anti-mi-
crobial Agents and Chemotherapy. October 8~
10, 1984, Washington, D.C. Abstract 402, 162
Nakamura S, Minami A, Koyma T, Funmoro K,
Kurose N, Kasuimoro S, Onue T, Kouno K, Hasni
moto M, Suimizu M: AT-4140, a new broad spec-
trum quinolone. Presented at the 28th Interscien-
ce Conference on Anti microbial Agents and
Chemotherapy. October 23~26, 1988, Los An-

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

geles. Abstract 1487, 375

Scitumacuer G E: Pharmacokinetic and antimi-
crobiologic evaluation of dosage regimens of
newer cephalosporins and penicillins. Clin,
Pharm. 2 : 448~457, 1983

Noroing J H: Stages of drug evaluation in man -
general principles of experimental design, in:
(eds. Noxoine J H, Seciek P E), Animal and
clinical pharmacological techniques in drug eval.
uation. p. 89, Year Book Medical Pub. Inc,
Chicago, 1964

ANBt, HEFEAT D RO THA (1) £
R —M it &, AR 1902637, 1964
SHIWIG | KEEE, KR LICH. EKERBRHY,
HO, 1987

{104 BRGSO P A FADEA,
H#59 1 2111~2178, 1977

Wiy % —, KlYe—, /bR, EEmEEM BHE
—, FEEIH, X ®NY-198 DEKAEE]
Biossy i2 & 2 & EVWIZ 51T BRI, 2B LU
#e¢ >, Chemotherapy 36 (S-2) : 132~137, 1988
Ml —, Kif¥—, b=, SERE, %B%
—, ¥, = % NY-198 DHHEE I
NY - 198 & norfloxacin & & Uf ofloxacin®
bioassay i- & 2 AN ENREH 8. Chemotherapy 36
(S-2) :188~194, 1988

BBk 0 35 BHLFREF SRS, FE. o7
Z 7 4(3), NY-198, p.151~158, &M, 1988
HAEARR, F&K— EEEFE, FEE-—, &0
BF AL¥EMEDOSE~DRYLE, BEK LR 756
1~9, 1988

Guomunpsson S, Vocerman B, Craic W: The
vivo Postantibiotic effect (PAE) for newer
antimicrobials. 24th Interscience Conference on
Antimicrobial Agents and Chemotherapy. Octo-
ber 8~10, 1984, Washington, D.C. Abstract 1120,
289



VOL 38 NO. 6 BN FY AR BRI M OBRK KR (1) 539

CLINICAL PHARMACOLOGY OF ANTIMICROBIAL PYRIDONECARBOXYLIC
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We compared the pharmacokinetics of eight synthetic antimicrobial quinolone derivatives avail-
able in Japan, two of which were already used in clinics. The average time course of serum
concentrations after a single oral dose of each drug (normalized to 200mg) varied considerably from
agent to agent. The area under the serum concentration curve (AUC) and the maximum serum
concentration (Gyax) showed 10- and 6-fold differences among the drugs, of which fleroxacin had the
largest AUC and highest Gpax. The time required to reach the maximum serum concentration ranged
from 1 to 4 h. The cumulative urinary recovery of unchanged drug showed also a 10-fold difference
among the drugs, of which ofloxacin had the highest (84% of the dose). The time for which the serum
concentration of each derivative exceeded the MIC;, or MIC,, of representative strains of clinically
isolated bacteria, such as Staphylococcus aureus and Escherichia coli, was also examined. Although
tosufloxacin had the lowest serum concentration, levels, this was above the MIC;, for more than 3 h
against all strains of bacteria tested. Notably, the i» vitro antimicrobial activity of tosufloxacin was
from one to thirty times greater than those of the other derivatives. Although lomefloxacin showed
a serum level about 4 times higher than that of tosufloxacin, and the calculated duration above the
MICs for lomefloxacin was shorter than that of tosufloxacin, the former was nevertheless more
effective than the latter. This upholds the importance of detailed pharmacokinetic considerations and
in vivo pharmacodynamics in order to estimate clinical efficacy.



