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1) REHES  BEALSBLRE2HWT, NM3% ORHEHICRIZTERO pH, v 7 2 v 7 LEBE,
ANY T ABEOEEIDOWTRET Lz, ZDO/EE, NM39%4 @ MBC 12RO pH BB IZE, %
PRAT AT ABENEVIEY, MENRET L, RPNV Yy 7 ABERTENCEEL RIZE

polz,

2) HIEREEEICRIZTHE - BEAOFRHIRI Y & 58 L /o fFhiks L U8RE, NM3UFET

& JEFFAE T 12 ¢ phorbol

myristate acetate TRIEL, HIMERFEEDIEE TH 2 EHEBEELRE

chemiluminescence ¥EIZ & D BIE LTz, FHEROEHERELLIX NM394 OFE T THlIFIZH, £0
EEVWRBEEIZEE»oTe, BERIZDOWTIX 1ug/ml O NM3U FEETCREEINT, 104g/ml

THEl &, 100pug/ml TR N,
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BREBETL7u RSy 7RBOX /o v RERNEETH
%, ARRBOKRSH/NMNG I L D RINS h, FIEEEERE
NM394 & U THERNIFHT %,

PEEMAK NM394 13277 ABHEB X U7 7 ABHNHE
KN LUCREWIHERA<Z bV EEL, BRFRBE2I3LCY
ET 577 AEME T BN ENY, subMIC BV
THEOBREN 2T TOFEAEZRL, NM441 13EIR
BN T 2 ERI~ 7 AL HBPEETNVE L URIRRET
ML TEN BRI RE R T,

GEEZ X, NM441 ORBEBPFECH T 2HAEEHS
DT BEHBT, XKD Escherichia coli 8B & U Pseudomonas
aeruginosa WX B RIPHFE S L BIMBRREREIC RIZ &
BEREL, &5 BHEMNRRBYIERE 4 HlIC KK %
®51L7,

I. R & H &

L. RPHES

1) BRETEEA

NM394 % aZEH & LTz,

2) WERERK

EX¥RTH B E. coli NIH] JC-28 & U'P. aeruginosa

18s D 2 R HEREAR L LTz,

3) Hh

HREMORBEDBONIBERABF 14D 24 B
RIR 12 1/4E & D chelating resin (Sigmatt) %02,
4°C T 1B E L, 2MMBA 4 v 2kEL, 2h%
0.45um D TV RT7 « 74 VI —THEABHEEL, IN
HCl, 1IN NaOH, MgCl, 8 X tfCaCl, =& H z,
Table 1 2T &5% pHA, BBLUC), v 72y
LBE (D, EBXUF), 2y 2rBE (G, HBX
VD) OR%2 SEBEORE R Lz, BRI
Mueller-Hinton 534t % V> 7z,

4) PIENORE

BB D NM394 OABERNE N OHE X, BX
CEREESOFRER Y, BN REEE
(minimam bactericidal concentration: MBC) % % -
THBERNTEN & Lz, REKE b, BEEHERIZ 10°
CFU/ml, 37°C T 18 B¥fs& L 12,

BBk EEIREI#IC BT 5 MBC % &
L, NM394 @ E. coli 8L UV P. aeruginosa \=xi4 235
BRERNTIENCRIZTIRO pH, v 72y 7 LBE, 7
v LABEDOEE I DWTRA LT,

T 105 REHH X FEHHE 3-25-8
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2. HFHPEREB L UBEROENBRELREICRIZTE
1) RS L CEEROFHSY
HBEENMOREORKZ S NI BERART 1 ZOFIKIM
b 5, Mono-Poly Resolving Medium (Flow #) % B\
TRECEFR R & DIFRERE L CEERE2SBE L2, Ih
5 %Saline G IZ & D 2 Bk, BEEL, trypan-
blue (Sigma #) #f8iz £ » £z kD72,
2) HFHERB X UHEROEEBRELEDOAE
10ug/ml 8 X ' 100ug/ml O NM3U BEET B & O
FEFFAE T2 T 10° cells DFFHER B L U'B#ER % 100ng/ml
@ phorbol myristate acetate (Sigma #, PMA) THI#
L, HHBRRELESBHE L, 2 DR, NM39%4 JEFHE
TTOFHFERL L UCBROFEEBRELEEITRE L
T, Zho & NM3MBEFETTOZAS LELBT 22 L
W&, NM394 DiFERs & CEEROTEEEERE L
WKERIZTEZNZE I OW TR L, EHMEELRE
i¥ 33ug/ml @ luminol £ £ T T @ Multi-Biolumat
LB9505C System (Berthold#t) % £ F L 7z chemilu-
minescence ¥:1Z & D #llFE L, peak chemiluminescence
fBExdo THEMBROELEE L Ui, £FBIX S5 BT
WV, ROV t-RRE THERE L7z,
3 EER
1) MR
FHRSFETALSFERSFEI R TCOHMEIEREE
SERKENBRIZRSER 2 ZZLIEBED S B, K
HBREMOREDB N AT — T VIEFBEOESEH
TEPRBEEAE 4 B (BMEMMEBE LB R 16, 18MHEH
TEEERE R 3B EXRE Uiz, IMREFIIBEMEIA, %«
16T, FE&HiL50~79mK (FH67.8) Tholz,
EREBONRIZ, EBHEAB L UHEREBEN S Z
zh 14, BIARRIERDI2BITH > 7z,
2) B#E57HE
A% 1[E 100mg 2 1 B 2 [,
720

5~9 HEZEO®S L

3) MEIEHE

TR EAIBOBRIR, RICES L PROEREH £
HL, UTIEENFFMEHE (58 3/R) Y 12 & 2 EAhaTfliL =
BEC X BHEEITo 12, &, FERSICE 281t
HEIERRIROEESBE T L L bz, REH&OM
¥ - EEERRELERL T, BRREBEORELHD
BECOVLTHRET L,

II. B -

1. s/ (Table 1)

Mueller-Hinton #5#t ¢ NM394 & MBC i3, E. coli
WL T 0.20ug/ml, P. aeruginosa =Xt L Tl 0.80
ng/ml Th -7, FREsHE o NM394 & MBC i, pH
T.0BLU80TRIZEAEHEERZ T ot pH
5.5 TIZHEERE 2 BkD MBC iZ 274 1.6ug/ml, 6.25
pg/ml EIE TR 67z,

273y ABED MBC IR 2 & T, Rigt
HD2 72y LABEDH 50ug/ml B & UF100pg/ml T
BEEZASNZ Lo, 500ug/ml Tik MBC i E.
coli 0.8ug/ml, P. aeruginosa 3.13ug/ml & 2 H&EL b
ET L%,

MBC 24 BRI DA N ¥ 7 LBEDHERR
»ohixholz,

2 HFPERB L UEIROEMBRRELERCRIZTRE

PMA RIBIC X 2 IFPEROEUBRRELEICRIZT
NM394 OEEFLER, REIDBRED lug/ml, 10ug/
ml, 100xg/ml DV FHOEEIZB T H control i
LTEELNH 22D (Fig. 1), FOEAVIREEE
DEEIFT EE» -T2,

—7%, PMARIEIC & 2 BEROEHBRELRICRR
3 NM394 DEHNFE X, KFDBEDH lug/ml Tk
FH 5T, 10ug/ml TiX control i bt LA 2%
FHoNl, 100ug/ml CRREMBREELEOERLL
B»BHonic (Fig. 2),

Table 1. Minimum bactericidal concentrations of NM394 against Escherichia coli NIHJ
JC-2 and Pseudomonas aeruginosa 18s in nine urine media with various pH
and magnesium and calcium concentrations and Mueller-Hinton broth

e . (Mg) (Ca) : MBC (;zg./ml) against
(ug/ml) | (ug/ml) | Escherichia coli Pseudomonas
NIH]J JC-2 aeruginosa 18s
A 5.5 50 100 1.6 6.25
B 7.0 50 100 0.1 0.8
C 8.0 50 100 0.1 0.8
D 7.0 50 100 0.1 0.8
urine media E 7.0 100 100 0.2 0.8
F 7.0 500 100 0.8 3.13
G 7.0 50 10 0.1 0.8
H 7.0 50 50 0.05 0.8
1 7.0 50 150 0.2 0.8
Mueller-Hinton broth 6.5 4 4 0.2 0.8
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Significant differences were seen compared with control.
(*; p<0.05, **; p<0.02)

Significant differences were seen compared with control.
(*; p<0.05, **; p<0.02)

Fig. 1. Influence of NM394 on superoxide generation by Fig. 2. Influence of NM394 on superoxide generation by
polymorphonuclear leukocytes monocytes
Table 2. Clinical summary of complicated UTI patients treated with NM441
. . Bacteriuria® Evaluation
Age Diagnosis UTI | Treatment . - Abnormal | .
No. Sex - — oun| (mg x /day) Symptom Pyuria . MIC laboratory effects
Underlying condition |8roup|img Y count species (ug/ml) Dr UTI findings
75 CCp (=) (4) 107 E. coli
1 _— | G-3 100 x2 - poor poor (=) (=)
M I-renal stone (=) (£) | 10¢ E. coli 0.39
50 ccc Pollakisuria (+) (#) 107 E. coli <0.025
2 —_— | G4 1002 excellent | excellent (=) (=)
F | neurogenic bladder (=) (=) 0 (=)
(<) () E. avium 1.56
79 ccc - H 107 E. cloacae 0.39
3 M BPH G-6 100 % 2 = ) e E cloacae o2 poor poor (=) (=)
CNS 25
E. faecalis 0.78
- +) 107
4 67 L G-6 100%2 ) ( E. aerogenes 12.5 poor poor (=) (=)
M BPH (=) () | 107
E. aerogenes 25

CCP: chronic complicated pyelonephritis, , before treatmen
CCC: chronic complicated cystitis " after treatment
BPH : benign prostatic hypertrophy,

3. ERIREE

KRG snrz 4 Fliz£pl, UTI EBLarfzEeE (8
3R R UIERITH > 72, UT] EBRhapMiE#E (5
3HR) 2 & BIRAEERE R, (%] 166 & O [H#2))
3BITH -7z (Table 2, 3), MEFHICIZ 5 HE 6 Bk
DEEX N, Enterococcus faecalis, Enterococcus avium
BLUE. coli DFhZh 1 EDHEEKL, E. coli D 115,
Enterobacter aerogenes $ & U Enterobacter cloacae %
NZN 1D 3#RIZTESF L7 (Table 4),

NM4dlic & 2 £ £z 50 3 B EMEWER B £ V&
KREEOBRELBHRIED Shiztr o7,

**UTI: criteria proposed by the Japanese UTI Committee
Dr: doctor’s evaluation

CNS : coagulase negative Staphylococcus

m. # %=

SREIEKZ 1E, NM44l ORBEBEEC T 25 A% %2
oz T3EMT, & U TEBRST 21T 77,
PRI & 2 IRERBRPIE N T 26 BEEICEL T
i, —MRICEREINT 2EBRENNRE T ICEN, BHE
MERIOFHEEIEIRE N D, LL, REBEYE TIZE
KIOERAT25IIFELTRPEEZON, REOHD
BEREICE > TR E LS, /-7, HIEEOR
FHEARAET 2 2 L3, #FOMEEDRBRLEIC
WM LEMERMET L ETEER L E SN,
UEDBSEKI->T, X CREFLEICD
WTHRETL T &, ZOER, ¥ /o D E. coli 12xt



390

BAERLFEREFESHSR

MAR. 1996

Table 3. Overall clinical efficacy of NM441 in complicated UTI
Pyuria Effect on
Bacteriuria Cleared Decreased Unchanged bacteriuria
Eliminated 1| 1
Decreased
Replaced
Unchanged 2 1 3
Effect on pyuria 1 2 1 Patier;t total
@ Excellent 1
I:__I Moderate Overall efficacy rate
1/4
Table 4. Bacteriological response to NM441 in complicated UTI

Isolates

No. of
strains

Eradicated | Persisted

Enterococcus faecalis
Enterococcus avium
Escherichia coli
Enterobacter aerogenes
Enterobacter cloacae

1

1
1
1

Total

D= o

[T I e

T BRPFENIL, RO pH 5@ WY, £ 7:RbD~
AV LBRESBHVEEENTWS I ER2REL, #E
LT&7Y,

SHEES NI RETIX, E. coli BX U P. aeruginosa
x93 3 BRPHE S (MBC) idREFMD pH5.5 8 X TR
BEMihD~ 7 3y ABE 500ug/ml 2BV TET R
Dohts, BB, RFMWPOAINY T AREIZLZKE
BEEIIFTD >l d - Tz, Ofloxacin, ciprofloxacin,
pazufloxacin IZ 38 1} % [F#E DRRETEAE & & H) & L L
C Table 5 RL TH 35, FEIOREIIMBD 3F| &1
REFOERTH o 7ce —MICBEIRIIT VA VIRTH
225, REBREECHLTNMULZEDF /0
VERRET S I LRERBORBCENTHD LEZ
5h3, 8512, REOX AV T ABERETEE2
ZEHERBREBRILEZ SN,

PREEDREIBHESE L LTI, REBENHICLZ2ED
BATO Y 77, REICXSED wash out® & o7z
AR, RENOBE OB 2 WikR
FOKBEER X oftic, RbwELT 2 SE-FSR
Bk (polymorphnuclear leucocytes: PMN) & 8B 5
I AR wE L FoRRERTFSEICER T 5
ISR EEE Y L LT M ENDDH B,
B- T, TiEE L EFENOBEEEE L OB IER:
HS»IT S IEE, REBPEOKRRCEL TEER

fELBbih b,

ZDEIBRBEIOBLEZ, FHRBERECRRT
Za-¥/urEORER, EUBRELREEEELL
THREIL T &2, ZDER, 1ug/ml 8% T control &
HUTEEI 2ROV, 10ug/ml BETRERLER
BRELREORE 2D, 100ug/ml CRYICERL
HRFED SN D Z ERRE LI,

SEE S BETiE, NM394 O¥EESS 1ug/ml, 10
ug/ml, 100ug/ml DWFNOEE I BV T b IEFHERO
EMBRELRLRIIFIE N, ZORERXBEEEIZLAE
»ofz (Table 6), ¥ 72, BEROEMBRELER
NM394 DEEH lug/ml TR EFNIEEBELRZTR
iz, 10ug/ml TRERCME S, 100xg/mlT
BFERCEEBEAN, ZO/RIDVTRE, EAIIZMHO*
JurEERRLZSTW,

R ERRA ST, X5 EELRERIKS
BOoTERALTWREHEZONEDT, ULEDEREBDS
DOWRT 2 DIXE L v, NM44l iz owTIRRPE
BrEDS I LEBRLEEHTHS Z LsmBRE I,

BERAIC IS, BHEMTEEEA 16, BT
Bt 3HlicAK % 1 100mg, 1 H2E, 5~9 BHEK
L7, UTI EhaHMEeE (53R i« & 2REHK
KT, [#%]) 16, (8] 3POHECHo . &
BRI RIE 28I T % &, 200mgXx 2 [El/H % 7zid 300
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Table 5. Influence of urin pH, Mg concentration and Ca concentration on MBCs of new quinolones against Escherichia coli NIHJ JC-2 and
Pseudomonas aeruginosa 18s
MBC (ug/ml)

Strain Drug MHB*! urin pH*? Mg concentration*® Ca concentration**
5.5 7.0 8.0 50 100 500 10 50 150
NM394 0.2 1.6 0.1 0.1 0.1 0.2 0.8 0.1 0.05 0.2
Escherichia coli | ofloxacin® 1.6 0.2 <0.05 <0.05 <0.05 0.2 0.8 0.8 0.2 0.2
NIHJ JC-2 ciprofloxacin® 0.8 0.2 <0.05 <0.05 <0.05 0.05 0.2 <0.05 <0.05 <0.05
pazufloxacin'® 0.2 0.4 0.2 0.2 0.1 0.1 0.4 3.13 6.25 3.13
Poudomonas NM394 0.8 6.25 0.8 0.8 0.8 0.8 3.13 0.8 0.8 0.8
| ofloxacin® 313 | >100 25 12.5 125 125 100 6.25  12.5 12.5
e ciprofloxacin® | 0.8 12.5 313 0.8 1.6 1.6 6.25 0.8 1.6 3.13
pazufloxacin'® 0.8 25 12.5 6.25 12.5 12.5 100 12.5 12.5 12.5

*1- Mueller-Hinton broth (pH7.2)

*2: pH7.0, Mg50ug/ml, Ca100ug/ml
*3. pH7.0, Ca100ug/ml

*: pH7.0, Mg 50ug/ml

Table 6. Influence of new quinolones on superoxide anion
generation of polymorphonuclear leucocyte
stimulated with phorbol myristate acetate

Concentration of drug (ug/ml)
Drug
1 10 100
NM394 44.2** 63.3** 76.3*
ofloxacin'? 113.1 382.4* 6.4**
ciprofloxacin'® 116.1 422.0* 24.7**
*p<0.05 **p<0.02

Significant differences were seen compared with control (100).
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Antimicrobial activity of NM394 in human urine, influence of NM394 on
bactericidal activity of leukocytes

Hirokazu Goto, Yukihiko Oishi, Shoichi Onodera, Hiroshi Kiyota,
Motoshi Kawahara, Hiroshi Igarashi, Takahide Hosobe and Jun Madarame
Department of Urology, The Jikei University, School of Medicine
3-25-8, Nishishinbashi, Minato-ku, Tokyo 105, Japan

We fundamentally investigated antimicrobial activity of NM394 in urine medium and influence of
NM394 on bactericidal activity of leukocytes in order to clarify NM441 in vivo effects against urinary
tract infections (UTI). We also investigated clinical efficacy and safety of NM441 for UTI in order to
clarify its usefulness for UTI.

1) Antimicrobial activity of NM394 in human urine : Antimicrobial activity of NM394 was reduced in
the presence of high concentration of magnesium or low pH of urine. However, there was no influence of
calcium concentration of urine on antimicrobial activity of NM394.

2) Influence of NM394 on superoxide generation by leukocytes: The superoxide generation of
polymorphonuclear leukocytes (PMNs) was suppressed by NM394. The superoxide generation of
monocyte was not influenced in the presence of 1ug/ml of NM394. It was significantly suppressed in the
presence of 10xg/ml of NM394. It was significantly enhanced in the presence of 100xg/ml of NM394.

3) Clinical study of NM441: We orally administered 100mg of NM441 twice a day for 5~9 days to 4
patients with chronic complicated UTI. The clinical efficacy was evaluated as excellent in 1 case and poor
in 3 cases. No side effects or no abnormal laboratory findings were caused by NM441.



