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1) 1993 % 1 A~12 A DORICHERKER 7 MR R B R A 5 C R RERM B X ) S hiz P,
aeruginosa (100 #k) (2% 3 % ofloxacin (OFLX), ciprofloxacin (CPFX), tosufloxacin (TFLX),
sparfloxacin (SPFX), levofloxacin (LVFX) B X 0¥ HIMEETH S NM 441 (GEPEAMK: NM 394)
O MIC Z#EBABBRIEIC L YWE L 72 REFEA DL AT, CPFX, TFLX, BXU NM 441 O
MICs A3& B2 025 ug/ml TH Y, do L bENTBETEMER L7, OFLX ® MICs (& 2.0 ug/ml T

Hote T2 OFLX ifEKRD 5 B 50 %D #kiZ NM 441 128 L TREMTH - 72,

2) IEW<YRAEMWI P. aeruginosa WWEEEE 7 VI § 2 HEBREBROLR, & NQs MIZH
ONGERMRDOEIRDSNT, HRELRERFLOMIIOATFEOEZED LML, 572,

3) Cyclophosphamide #L#~ ™ 2% H\/: P. aeruginosa W23 &Y€ 7V IIHT B EBREBROE
B, LVFX (A ICHE L T NM 441 BEBEVEEAZ b > TERLBIIRZ R L1,

4) Invitro Tid CPFX & NM 441 3RS OHRKEERZ R L2 0D, HEREFICHE VT NM 441 H¢
CPFX % L ZHEERLA- L&D, MEAOHBGRITHOEZRPEELBLIZLATEENSEZS

iz,
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LVFX 243 2 RSO T L2kt L Tid, CPFX % NM 441 2N -G R R 2 HfE L 5 2 &R
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AR L TR, ThFTIZ9ME (1995 4 12 ABAE)
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ENTV R, ZOMEAIHEILE L BMBENICH 5. FFI
I 25 FRE FURIC B W T, Th T TABRNIMARAITDH -
TR T B MN, AEREHRAT LI EICX ) Skl
FETh—HEE 22%E, BKIIBI2HMbETHI>D
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BED XS niSaiiEr, RAIHBRY /0 RIUEE
THhbH NM 441 # &7 %H NQs 22\ T, invitro B&
¥ in vivo DWE A5 P. aeruginosa (¥ 3 2 HLHEENRICD
WTHE - BE 2T 72D THET 5o

L # % &F &

1. MREk

1993 4 1 A& Y 12 A T THRERKZFEE 2 MR
REWICTEHEBIRME L) 2SN/ P. aerugi-
nosa 100 #EMHRE L, HEMEONFITITHRE
(42 #k), R - AREZF (27 ¥k), B (27 ¥), M -
ZHIME (4 %) THY, EHRIFHIELTLIEBE LR
Be& L7zo 72 P. aeruginosa DFIEIZIE VITEK
GNI card (bioMérieux Vitek, Inc.) ZH 72,

2. fEH%EAH

BeEt L7-%A X, ofloxacin (OFLX, H—8E),
ciprofloxacin (CPFX, /4 T V¥ f), tosufloxacin
(TFLX, &IU{b% T %), sparfloxacin (SPFX, KH
ABEK), levofloxacin (LVFX, #F—#¥K), NM 441
(GEHEAR: NM 394, HASE, HERE) O NQs6 Al
Thh, HBEEHE LT ceftazidime (CAZ, HAV F
7 v) BXU gentamicin (GM, Yz ¥ 7 - 777)
AL

3. ERIRZEARBR

HAL P RBREEEY 12 &0 &, MIC-2000
system (Dynatech Laboratories Inc.) % W 7:f#&
WHAGRECLY, &8 NQs OER/IEEHIERE
(MIC) Z#IE L 7=

Bl E S E LT, Ca, Mg &2iRIMLTH
%117 Mueller Hinton Broth (BBL) %\, &HH
WDPBEIZ 64 ug/ml A5 0.03125 ug/ml £ TD 12 &
PEFRRE Lz, BREERRZH 10° CFU /7 2 VIZE
EL, 37T, 24 BREEBZICEEHO MIC ZHEL
726

4. P. aeruginosa &Je~ 7 AT B HERIR

ddY %, HE, 7 A SPF < X (B EZERE) Yk
FeR) BAEA L7, BEERIGHRSME L) TEES N
P. aeruginosa HR 52 #k (FEL a4 F#k) ZRH W7z,
HR 52 #%izxt3 A4 0EH O MIC fEild, OFLX: 8
‘ug/ml, CPFX: 0.5 ug/ml, TFLX: 2 ug/ml, SPFX: 2
ug/ml, LVFX:2ug/ml, NM 394: 0.5 ug/ml T& -7z
- Trypticase® Soy Agar (BBL) it k12T 18 Ky
#17- HR 52 b AR AEAIRESE, IEORE
AL DO MBI E L7, pentobarbital %<
o ZREPICIEA LTRREEL 7212, 22 G BB 2
HWTHHER 0.08 ml #ABEHNICTEATAILICL
D= REBRMi%EHR L, B 12 BEKLY, &
BAEKCHERL-EEHEE Y v TFEHVT 15
mgkg 1 H 2 H&EOHS L, 7 HREHRET 7 &

%7 HROEERIITHEFOBRDREIE L

5. WFHRIRRA < 7 A% E 7V OIEK

< Z1Z cyclophosphamide (CY) 200 mg/kg %M
PR S L, HhERBoORIHPE -7 L DHEGH 3
HECHREORBICARL - BN BAENICEEL
2o AL BLUHBHRNE R CY HFRLHE T X
ERIBRIZIT o 720

6. THEBEBUROMEH AT

RERBEOBREET bbby AEFROHKIC
13y REB L U Fisher ME % 1TV, P<0.05 Db D%
AEAEDY EWE LT,

II. B o]

1. P. aeruginosa \2¥$ % in vitro FLRTGEH

BRIK 8 P. aeruginosa (100 %) 12X 5 2 &8
NQs @ MIC # Table 1 {278 L 720 MICs THE L%
EH OPLE S D X1Z, CPFX=TFLX=NM 394>
SPFX>LVFX >OFLX Dt %> TH Y, CPFX,
TFLX BX U NM 394 MBERHE N ER L. L
L&A, MICw idREMEHROEEBLH Y, BFHAL
H1Z 16 ug/ml L EDOE W MIC %R L7, FiC
TFLX D4, 100 ¥kF 15 %D #kAH MIC >64 ug/ml
DEEHEE R TVWBI ENS, MEHITHEL
T MICo Bl RTRERE Lo 72,

RICEEH O MIC & B % B L 7- BN % Fig.
1R L7z B, SHBKP ORI HARCEREE
SMAERZUHNCERGEZRRBE IRENT
VAR A v MERESFERICI D EH S - EHA
HKDOEKK Breakpoint MIC 2/ RL7bDTHY, &
#H D MIC #° OFLX=<2 ug/ml, CPFX=2 ug/ml,
TFLX=<1 ug/ml, NM 394=1 ug/ml T 5HEIZ,
£ & OEFNH L TEZED D LHBTL 72,

CPFX & NM 394 DETIE, BREMSMH2S DS
25 EIICHER L LIRS LNEEEERLT
BY, FAmEAIH LMY ERLKOHEIEE
HRD 22 %Izt L FE 572

Table 1. Comparative antibacterial activities of fluoroquinolones

against clinical isolates of Pseudomonas aeruginosa®

MIC (ug/ml)¥
Compound

range 50% 90%
Ofloxacin 0.25—>64 2.0 32
Ciprofloxacin =0.03— 64 0.25 16
Tosufloxacin =0.03—>64 0.25 >64
Sparfloxacin =0.03—>64 0.5 32
Levofloxacin 0.06—>64 1.0 16
NM 394 =0.03— 32 0.25 16

* 100 strains of clinical isolates of P. aeruginosa were tested.

' 50% and 90%, MICs at which 50, and 90% of the isolates are
inhibited, respectively.

© The active form of prodrug NM 441
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Fig. 1.
lates of Pseudomonas aeruginosa.
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Comparison of antibacterial activity among fluoroquinolones against clinical iso-

Correlation between (a) ciprofloxacin (CPFX) and NM 394, (b) ofloxacin
(OFLX) and NM 394, (¢) OFLX and CPFX, (d) CPFX and tosufloxacin (TFLX).
The Breakpoint MIC values of each drug were indicated by bold lines in each fig-

ure.

OFLX & NM 394 & O#ETi¥, OFLX etk (44
) ®9 %, NM 394 BRZHHKOLHDLEGIE 50 %
(22 %) TH o7,

OFLX & CPFX & O# T, OFLX fitthtk (44 #)
25 CPFX ESHHOEIGIE 47.7 % (21 &%) &
HhoTHBY, JhidEdho NM 394 EHELTH KA
BOWEHETH o7,

CPFX & TFLX ZH#7 % &, WHIXITIEFEF %5
BhaHLTwbb0D, CPFX (2L T TFLX @
MIC #% 8 5Ll LRVl Z /R T B 2% 10 #aBo b7z,
ThoOICH L TidtioE# b breakpoint & K& <
EESEW MIC 2RLTHY, SHRMMEKRE Zo>TW

2. P. aeruginosa MBI~ ZAZHVH
NQs DEHEHFFRO LB

1) E#E<y AMigEF VN T B ERDR

BMER% 5x10° CFU/mouse ik &L, 1&F 12 L
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B0y AR % Fig. 2 IZRL7
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CPFX: ciprofloxacin, LVFX: levofloxacin

Fig. 2. Therapeutic effects of fluoroquinolones on experi-
mental pneumonia in ddY mice infected with
Pseudomonas aeruginosa HR 52 (5% 10* CFU/mouse).
All drugs were administered orally twice a day for 7
days after infection (5 mg/kg/dose).
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BHREBOAEERIZE 4 CPFX: 83 %, LVFX: 75 %3
XU'NM441: 75 % L %2 > TE Y, FIEHIME THBERE
KCAHEBZRROON ol TREHH L RIGHRE
EOMICHEFROFREIRDON LD 572

2) CYRHE= > AMRE T NI B HHAR

HHERE % 8x10° CFU/mouse {23 EL, 1# 10 It
L LT OFLX BXU'NM 441 [ZTHELBEDOTY
AR % Fig. 3 1R L7,

NM 441 H#EEB X O OFLX BEBEOEERIIS A
70 %, 50 %TdH Y, 2 ERMTEEAROEREIZRD
LN o7:bDD, REHEIICHEL T NM 441 A
WEICIAETFROREENBD LN (P<0.05),

RICHEMBER% 9%x10" CFU/mouse IZ&xEL, 1 #
12 JL & LT CPFX, LVFX B X I NM 441 2Tl L
TGO AEFIMBE Fig. 4 ISR L7

KRGHBIAEME 4 HEZ TIZ2RARRTE L.
WHLAMEREYFA X L2005 P. aerugi-
nosa MHEIh, Ju=—H#RK mMERDE X OEAR
ZURBROERE»OEBRLE —RHKTH D 2 LI
Baht,

BHRBETOEFERZHET 5L, NM 441, CPFX,
LVFX OIEICAFEI L K4 67 %, 33 %, 25 %T
HY, NM 441 H#EE L CPFX HBBEOR TEERIC
FEEZAD D7, NM 441 HEB L LVFX i
WMETIARESRD LN (P<0.05).
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Fig. 3. Therapeutic effects of fluoroquinolones on experi-
mental pneumonia in neutropenic mice infected with
Pseudomonas aeruginosa HR 52 (8x10°CFU/
mouse).

Neutropenia was induced by the single intraperi-
toneal administration of cyclophosphamide (200
mg/kg), two days previous to the infection. Drug
administration was the same as in the Fig. 2 legend.
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FIET %0

NQs & P. aeruginosa X L CEN-HIAEEE2E
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EREICBELCHEEREREM L Lo TV D, L
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Fig. 4. Therapeutic effects of fluoroquinolones on experi-
mental pneumonia in neutropenic mice infected with
Pseudomonas aeruginosa HR 52 (9 % 10’ CFU/mouse).
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LRMEN Dol EIZE BB LRI,

—%, CY W ZAT - 1-hfh R~ 212 B1F %
BN R D HL T K B H) O A K 0 B RITHME A3 RO &
haEEZEZONBH, FEOKGTIZ NM 441 2Eh
VARTE; - & 1 X TN DY A

EERIZH W72 HR 52 BRICH 3% % NQs ® MIC # 1t
3 5E, CPFX BXU' NM 394 b - & bENHL
EiEtEERL, LVFX 3 ZNSHICHBE L TH LR E
o TV, in vive IZBITAREEZATH NM 441
1213 LVFX % ERI 2 EN BRI R RO Sz,

—7, CPFX ¥ NM 394 & % MIC fli%z" L Tw
RIZb b 53, NM 441 ROBH#EMHEIEDSL
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DEEZ LN,
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In vitro and in vivo antimicrobial activities of new fluoroquinolones against
Pseudomonas aeruginosa

Hideki Taba", Masato Tohyama", Kazumasa Toyoda", Takashi Shinzato,
Atsushi Saito”, Isamu Nakasone? and Nobuchika Kusano?

U First Department of Internal Medicine, Faculty of Medicine, University of Ryukyus, 207 Uehara,
Nishihara-cho, Okinawa 903-01, Japan
? Department of Clinical Laboratory, Ryukyu University Hospital

We investigated the in vitro and in vivo antimicrobial activities of new fluoroquinolones against
Pseudomonas aeruginosa. The in vitro antimicrobial activities of ofloxacin (OFLX), ciprofloxacin
(CPFX), tosufloxacin (TFLX), sparfloxacin (SPFX), levofloxacin (LVFX), and NM 394, the active
form of prodrug NM 441, were examined against 100 clinical isolates of P. aeruginosa. The
MICss for CPFX, TFLX and NM 394 (0.25 ug/ml) were superior to that of LVFX (1.0 ug/ml) and
OFLX (2.0 ug/ml). The in vivo therapeutic efficacies of fluoroquinolones (OFLX, CPFX, LVFX,
and NM 441) were evaluated by using a normal and a neutropenic murine model of P. aerugi-
nosa pneumonia. Neutropenia was induced by the single administration of cyclophosphamide at a
dose of 200 mg/kg of body weight on day 0. Experimental pneumonia was established by intratra-
cheal inoculation of P. aeruginosa on day 3. Antibiotics were administered orally twice a day for
7 days after bacterial challenge. There was no significant difference between the therapeutic
effects of CPFX, LVFX, and NM 441 when using normal ddY mice. However, when neutropenic
ddY mice were infected with 9% 10" CFU of P. aeruginosa, the survival rates of mice were 67%,
33%, and 25% after treatment with NM 441, CPFX, and LVFX, respectively. The difference in
survival rates between the NM 441-treated group and the LVFX-treated group was statistically
significant (P<0.05). These results suggest that NM 441 has potent antimicrobial activity against
P. aeruginosa which shows reduced susceptibility to other fluoroquinolone agents.



