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1) HES  NM441 OHEEEERETH 2 NM394 OEER BRI 2 B/IEEHILEE (MIC)
PRELIERIE, ROBY THolz, Methicillin-sensitive Staphylococcus aureus TIi¥ 0.78ug/ml
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BeBERERAIATWwAF /o ryRER L IZIZEETH S
B, 77 ABHARHE, 15 Pseudomonas aeruginosa W&Zx3 LT
FERORRER L DEOIE I 2R, EBRBEAE DB
BHYBENRTwEY, ARMERORBREE IV 7 ABERE
L5 bDOLHENS L, FRRFOERAYE, TetERET
LIET AEFIEEZ b,
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Ritt, REMEBRFLIOTHET 5,
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1. NM39%4 O4RIRSEABE NS 25IEN
1) #RB L UHE

EERZEE—NBHZ BV TR ET-> R BERE» S
5 B U 7= Staphylococcus aureus, coagulase-negative
Staphylococcus (CNS), Enterococcus spp., Escherichia

coli, Klebsiella pneumoniae, Klebsiella oxytoca, Entero-

bacter cloacae, Enterobacter aerogenes, Citrobacter

freundii, Serratia marcescens, Pseudomonas aerugi-

nosa, Stenotrophomonas maltophilia, Acinetobacter
calcoaceticus 1= D \» T, NMUM41 DE¥E 4K T H %
NM394 8 X tf ofloxacin(OFLX), minocycline

(MINO), ampicillin(ABPC) OB/ EBHIEERE (UL
TMIC) %2 BREREFES, MICNEESOED S
T IWCHERLL, BRERBEFREC L VAIE LTz, B8, #
EHERI310° cells/ml, #EHbIZRRZMT + R 7 kg (H
X)) BERBL., 72, S. aureusiZ DO\>Tldmethicillin
(DMPPC) DMIC»512.5ug/mlLA £ @ ¥ % methicillin-
resistant S. aurews (MRSA) L, 6.25ug/mIBA T D
# % methicillin-sensitive S. awreus (MSSA) & L7z,

2) ®BR

B HEEGR T BERR IR 5 NM394 & OFLX, MINO,
ABPC (P. aeruginosa DAL ) ® MIC O3 FR% 75
LABHERE, 75 ABRMEREICH T T Table 1, 212/ L
720

2977 LABMERECOWTAS L, MSSA 34T
&, NM394 @ MIC i&, 0.39~>100pg/ml iz4F6 L,
0.78ug/ml LT 47. 1% 0357 U 7253, MICs, 1% 3.13
ug/ml THotz, MOFEH LT 5 £ OFLX iR
F%, ABPC, MINO &£ W4 > Twiz, MRSA 94 #%T
¥, NM394 o MIC 241z 1.56~>100ug/ml THh - 7z
23, MICs 1 12.5ug/ml TH - J2, UOEH & t#kd 2
& OFLX, MINO tiZiZ[E%, ABPC X hBEh Tz,

CNS 54 #kTix, NM394 ® MIC O3 #1X <0.05~50
ug/mlTHY, MICs, i3 0.78ug/ml L ENI-HEH %
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Table 1. Antibacterial activities of NM394 and reference compounds against clinical isolates (gram-positive cocci)

MIC (g/ml): 10¢ CFU/ml

Organisms

(No. of isolates) Drug Range 50% 90%
b eillin-sensiti NM394 0.39~>100 3.13 12.5
o e e ofloxacin 0.39~ 25 0.78 12.5
by “g:)“‘“ aureus ampicillin £0.05~ 50 0.2 3.13
minocycline <0.05~ 25 0.2 12.5
eillinresi NM394 1.56~>100 12.5 12.5
e Tesisian ofloxacin 0.78~>100 12.5 12.5
phy ”C:’;:;“ aurens ampicillin 12.5 ~ 50 25 50
minocycline 0.1 ~ 25 12.5 25
Ince-negati NM394 <0.05~ 50 0.78 25
conm . negative ofloxacin <0.05~ 25 1.56 12.5
K (ys‘;jo““s ampicillin <0.05~>100 1.56 12.5
minocycline <0.05~ 25 0.1 0.2
NM394 0.39~>100 3.13 50
Enterococcus spp. ofloxacin 0.78~ 100 6.25 100
(66) ampicillin 0.78~ 100 1.56 50
minocycline <0.05~ 25 6.25 12.5

Table 2. Antibacterial activities of NM394 and reference compounds against clinical isolates (gram-negative rods)

Organisms MIC (ug/ml): 10° CFU/ml
. Drug
(No. of isolates) Range 50% 90%
NM394 <0.05~ 3.13 <0.05 =0.05
Escherichia coli ofloxacin 0.1 ~ 50 0.2 0.2
(31) ampicillin 3.13~>100 6.25 >100
minocycline 0.78~ 50 1.56 12.5
NM394 <0.05~ 0.2 0.1 0.1
Klebsiella pneumoniae ofloxacin 0.1 ~ 1.56 0.2 0.39
(16) ampicillin 12.5 ~ 50 50 50
minocycline 0.78~>100 1.56 6.25
NM394 <0.05~ 1.56 <0.05 1.56
Klebsiella oxytoca ofloxacin 0.2 ~ 25 0.2 25
3) ampicillin 50 ~>100 50 >100
minocycline 0.78~ 1.56 1.56 1.56
NM394 <0.05~ 0.2 =0.05 0.1
Enterobacter cloacae ofloxacin 0.1 ~ 0.78 0.2 0.39
(17) ampicillin 6.25~>100 >100 >100
minocycline 0.78~ 6.25 3.13 6.25
NM394 <0.05~ 0.1 <0.05 0.1
Enterobacter aerogenes ofloxacin 0.2 0.2 0.2
(6) ampicillin >100 >100 >100
minocycline 1.56 1.56 1.56
NM394 <0.05~ 0.1 <0.05 0.1
Citrobacter freundii ofloxacin =0.05~ 0.78 0.2 0.78
9) ampicillin 3.13~>100 >100 >100
minocycline 1.56~ 3.13 1.56 3.13
NM394 0.1 ~ 25 0.1 25
Serratia marcescens ofloxacin 0.39~ 100 0.39 100
(5) ampicillin >100 >100 >100
minocycline 6.25~>100 6.25 >100
Pseudomonas aeruginosa NM394 . 0.2~ 3.13 0.39 0.78
(70) of.loxacm 0.78~ 12.5 3.13 3.13
minocycline 0.78~>100 25 25
NM394 3.13~ 100 6.25 100
Stenotrophomonas maltophilia ofloxacin 1.56~ 50 3.13 50
(6) ampicillin >100 >100 >100
minocycline 0.2 ~ 1.56 0.2 1.56
NM394 0.1 ~ 3.13 0.78 3.13
Acinetobacter calcoacelicus ofloxacin 0.1 ~ 0.39 0.2 0.39
(3) ampicillin 3.13~ 50 50 50
minocycline 0.1 ~ 1.56 0.1 1.56
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iz, MOEHR L EE T 3 £ OFLX, ABPC & i%iZ[FE
& MINO & V%> Tuaiz,

Enterococcus spp. 66 8k @ MIC 4> £ 1X 0.39~>100
pg/ml THYH, MICs i 3.13ug/ml & HEH BEF 217
BHERLUIMOEHR L LT 3 £ OFLX L hizo®
BEnTnlz,

75 MEMREICDWTAB L, E coli 31T,
NM394 @ MICq, 13<0.05ug/ml & S TENI-H
BHERUIZ, HEBELIEDER LD BN TV,

K. pneumoniae 16 £ O NM394 D MICy 13 0.1pg/
ml L ELDTENIIEIER LIz, &L X0
I bBEL T,

K. oxytoca i3 b 3T 3EDAEATH o108, +XT1.56
pg/ml LA L Tvstz,

E. cloacae 17 #®D NM394 ® MIC D43 41X <0.05~
0.2ug/ml EE OO TREFLIENER LT, LT
COEH LD bENIREHTH -T2,

E. aerogenes 6 #x®D NM394 ® MIC 3413 =0.05 ~
0.1ug/ml E 2O TREFLNEER LT, &L
EOEH LY bENREITH -7,

C. freundii 9 # © NM394 ® MIC %> #7 1X<0.05 ~
0.1ug/ml EE O TENTTEN 2R LI, HEL:
EOER LD bBEAL TV,

S. marcescens iZH T » SR TH o208, 48EH0.2
pg/mIUATAML, REFEHBENERU Iz, &L
EOERL D LBENLHENEEL T,

P. aeruginosa 13— 8 BH I HEE 3% » 23,
NM394 Tk Z DMICS#7130.2~3.13ug/ml E b &
TERFLRIREHERL, MICy 130.78ug/mlTH - 72,
HBELI:EOEF LD bBRLTENEZR L.

S. maltophilia 13 6 BRE D TH 505, TRTOHKD
3.13ug/ml DA E L B> MIC Tho Tz, fbFl L g T 3
EABPC & W i3 h Twiz 5%, MINO, OFLX & b
LoTniz,

A. calcoaceticus b 3Bk E VETH o703, TRTD
B2 3. 13ug/ml I CTH > 720

2. NMd41 oKt

1) WR, BEHES L HERLE

HEEREOIRET i1 L B A E 4R B & CEERBE D4R
KBO TR 21T > A RBEEBE CRIEOFZ S iz
W 8% MR (T 72,

BE5H%kIx 1 E 100~200mg * 1 H 2 @@ &5 L
720

BREDHERRD L > CEDT,

£%) (Excellent) : #5 3 BN TEEBMERER A7
ROYZL -3 BENESN LD

FE1(Good) : #4555 AUN I FEEMEER -FTRO
WEE L REESESHE LD

2RE% (Fair) | #5 7 AHUARK EEBMESER - i
RoOBESBONI-HOD

R (Poor) © 7T HUERES L T FEBMEER - Ar
Ro®ENBOLAZVLOD

%8B, BFRORFIBREHOBMENATR, BRR
EEORERIRSHIBIENL T, ZOEOEETHE
L, HEOHE#EZ AR LEREFZSEFRHEEERR
EESOHITHLEEY - Tz,

2) R

FEFDO—BEFR % Table 3R Lz, TRbOLXNRE
%o T A RUREE X BHE D RIS 4 B, BRItk 3
B, WA 26, SEE 246, IFIEHEEE 16, %
B 16, RTOBE 1ITHo7z, BERICRED
O M R UTERIE 13 81T, BRHEIZ CNS 3 £,
S. aureus 3B, a-Streptococcus 2 ¥k, E. cloacae 2 ¥,
Staphylococcus epidermidis 2 #, K. pnewmoniae, P.
aeruginosa, Enterococcus faecalis, S. maltophilia,
Corynebacterium sp. B 18K TH o7, BEIRIZ [F
21 36, A% 104, [R2ER] 18T, Bz MU
FOBFMEIZ2.9%ThHolz. MBEEMNRIIRETL
B/ 1360 [EEEK] 126, [WMAWER]1FITH- T,
BERCHFRCEAT 2 L BbNBEIERIRED >
720
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Table 4 W RL7:BY 134IT, Zh oDz ikEAI
BATZEEZSNWLREIRD S o7,

II. # %=
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A5 ERBZEROF 2 o ERNWCHEL T 5 ABRKE
Bz U THENRE L o T, ARISERGE IC
BIIA2BOAL L TRRERBZERTY S5 ABREEEH
MEBEE22DRMELELEERE T KA, FlzITEE
%, IMFIABRE, HBEBFMBEOBIBRL L K EE
HAHBRROEIRIL L RBRETH D, 77 2BHEEHD
FTh, RUIERELEE L 225D P. aeruginosa
TH5b, P. aeruginosa W 3EORTHIRE 2 HIRFL
BOIVENEROEFRIE OO ARV, FOETEE
Al =— 27 2¥EKITH %, B2 OBEKFIORETH P.
aeruginosa xFL7 7 LARMBRBE TR THBRE I T
BY, BhUINENERBLTHE EEZ 50T,

L L, SEZ 7 7 ABREREREE, HICREE
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Table 3. Clinical results of NM441 administration
Organism Isolated .. .
Basic or (MIC of NM394) Administration
Case| Age . . ! Clini Clinical | Side
No. | Sex Infection disease combined before ) total inical course efficacy |eff
o disease daily dose d d y |effects
(mg X times) ays| dose
after g (2)
Pus discharge
. 7 disappeared
. Progressive K. pneumoniae  (<0.025)
1 46 Periproctal systemic a-Streptococcus  (0.78) 200%x2 51 2.0 pRP’ WEC Good —
M abscess . improved
sclerosis — . N .
Sign of inflammation
disappeared
P . 0.20) Pus discharge
81 | Postoperative _ . aeruginosa . disappeared
2 M | wound infection _ 200%2 5 1.8 Sign of inflammation Good -
disappeared
Pus discharge
: E. faecalis (1.56) disappeared
3 | % | Postoperative | Ileocecal 4 100x2 | 5 | 1.0 | WBC improved Good | —
F | wound infection abscess _ . . .
Sign of inflammation
disappeared
s ©.10) Pus discharge
84 | Subcutaneous . aureus - disappeared
_ x —
4 F abscess s () 200%2 51 2.0 CRP, WBC Good
improved
. Pus discharge
97 Prostatic Cor)inebactenum sp. (0.05) disappeared
5 M Wound infection| hypertrophy a-Streptococcus (3.13) 200 %2 7 | 2.8 | WBC improved Good —
Arteriosclerosis pus (—) Sign of inflammation
improved
s 0.20) Pus discharge
42 - aureus : disappeared
_ x —
6 M Phlegmon — 200x2 5 2.0 Sign of infla tion Excellent
disappeared
CNS 0.20) Pus discharge
68 Diabetes : disappeared _
7 M Felon mellitus — 200%2 5 2.0 Sign of infl tion Excellent
disappeared
Pus discharge
47 . . - disappeared
8 Wound infection — 200x2 6 2.4 R . . Good —
F — Sign of inflammation
improved
28 S. aureus 0.20) Pus discharge
Infected - aure : disappeared
9 — X —
M atheroma _ 2002 4 1.6 Sign of inflammation Good
improved
Pus discharge
60 E. cloacae (0.05) .
10 Wound infection — 200x2 | 5 | 2.0 |disappeared 1o 4|
M — Sign of inflammation
improved
. L. Pus discharge
85 S. epidermidis  (0.10) :
1 Infected - 200x2 | 5 | 2.0 |disappeared oo g |
M atheroma _ Sign of inflammation
improved
71 E. cloacae (£0.025) Pus discharge
12 Felon — CNS (0.39) 200%x2 5 2.0 d{sappe'ared . Excellent| —
F Sign of inflammation
- improved
Arteriosclerotic Pus discharge
84 heart disease S. mallophilia  (1.56) s
13 Wound infection Chronic 2002 g | 3.2 |<dlsappe ) Fair -
M i — Sign of inflammation
bronchitis A d eraduall
Osteoporosis dicreased gradually
CNS (0.10) ) ) .
14 29 Infected _ S. epidermidis  (0.10) 100%2 5 1.0 Slg‘n of inflammation Good _
F atheroma improved
CNS (0.20)

CNS: coagulase-negative Staphylococcus
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Table 4. Laboratory findings before and after administration of NM441

Case] RBC Hb Ht WBC | Platelet | GOT GPT ALP BUN S-Cr CRP ESR
No. (104/mm?) | (g/dl) (%) (/mm?® | (10*/mm?) | (U/1) U/ (KA) (mg/dl) | (mg/dl) | (mg/dl) (mm)
B| 523 13.7 41.8 14900 24.9 22 36 197 15 0.74 1.7
PIAl a5 13.5 40.5 9800 25.8 23 39 199+ 18 0.84 | =0.3
B| 32 10.1 32.1 13030 53.7 22 22 5.4 11.8 0.8 4.5 86
STAl s 10.1 31.7 7080 55.0 21 28 5.4 11.5 0.4
B| 437 13.4 40.8 9700 14.7 14 7 5.7 17 0.8 8.7 66
YTAl s 13.6 41.2 7700 16.8 15 9 6.2 20 0.9 1.1 48
B| 407 13.3 39.5 9200 12.6 14 6 8.8 19 0.9 0.8 15
“Tal a0 13.6 40.1 4600 14.1 16 6 7.0 28 0.9 0.3 7
B| 515 16.3 48.1 11000 19.0 13 16 7.9 18 1.0 1.2 7
S Tal 1% 15.7 45.2 8600 18.2 15 8 6.5 0.8 8
B| 42 14.3 42.3 9800 19.8 18 15 6.8 18 0.4 0.1 5
TTAl e 14.1 41.0 8000 16.9 19 16 5.8 19 0.5 0.2 7
B| 430 13.0 39.0 9600 33.4 12 10 4.1 16 0.9 0.7 25
STal s 13.2 41.0 7800 34.1 15 9 6.1 18 0.8 0.6 12
B| 475 14.9 43.8 9100 24.2 15 15 4.5 10 0.9 0.9 10
YAl 15.1 4.3 6900 26.4 17 19 4.8 10 0.9 0.6 9
B| 409 12.7 37.6 7500 21.5 13 8 6.0 14 0.9 0.9 11
WA 39 12.9 38.5 6800 22.2 12 10 7.2 16 0.8 0.8 12
1Bl 414 13.8 40.1 7500 14.9 33 25 7.1 16 1.3 0.1 7
A| 410 13.5 4.5 6800 16.8 23 25 7.8 15 1.2 0.2 10
LBl 8 13.8 40.4 6600 20.2 16 12 7.0 12 0.7 0.3 14
Al 45 13.5 41.2 5700 19.4 15 13 6.5 14 0.8 0.2 10
13 1B 3% 12.0 37.2 10900 18.9 25 13 8.6 21 1.1 1.7 20
Al 332 12.1 39.4 8600 19.2 28 17 6.5 20 1.0 0.8 18
1Bl 13.6 43.6 7740 19.5 31 27 3.8 8.0 0.5 0.5
Al 436 13.3 43.1 6780 24.2 34 28 4.0 10.9 0.5 0.5
U/
B: before A: after
% B W& BIEBERNC BT 2EIER, BRREEEEOH
1) BHIRSE, BIBHE | 5 42 BAREREELmEAK EHAER, Chemotherapy 39 : 687689, 1991
XEBE, FEY VHRY Y A, NMddl, £HE, 1994 4) Bl &, RE @, MIURE, IREE, N EERE,
2) BARMEREES | R/ EEELERE (MIC) fIEED EAB A, (LR SRRSO RIRE R,
HHETIC DT, Chemotherapy 29 : 76~79, 1981 Today’s Therapy 18 : 19~22, 1994
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Laboratory and clinical studies on NM441 in surgery
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Nobukazu Miyoshi?, Hayao Nakai?, Akihiro Kishi® and Gen Takezawa®
YFirst Department of Surgery and Department of General Medicine, Hiroshima University Hospital
1-2-3 Kasumi, Minami-ku, Hiroshima 734, Japan
ADepartment of Surgery, Kure Kyosai Hospital
%Department of Surgery, Kake Town Hospital

NM441, a newly-developed prodrug type of quinolone antibacterial agent, was examined for its
antibacterial activity and clinical efficacy in the field of surgery, and the following results were obtained.

1) Antibacterial activity : MICs of NM394, the active form of NM441, against clinical isolates from
patients were measured. As a results, 47.19% of strains of methicillin-sensitive Staphylococcus aureus had
0.78ug/ml or lower of MIC values. MIC;, values against methicillin-resistant S. aureus, coagulase-
negative Staphylococcus and Enterococcus spp. were 12.5, 0.78 and 3.13ug/ml, respectively.

As for gram-negative rods, all of MIC,, values against Escherichia coli, Klebsiella pneumoniae,
Klebsiella oxytoca, Enterobacter cloacae, Enterobacter aevogemes, Citrobacter freundii and Pseudomonas
aeruginosa were 1.56ug/ml or lower, showing the favorable antibacterial activities. MIC,, values against
Serratia marcescens, Acinetobacter calcoaceticus, Stenotrophomonas maltophilia were 25, 3.13 and 100xg/
ml, respectively.

2) Clinical efficacy : NM441 was administered to 14 patients with infections in surgery. The clinical
efficacy was excellent in 3 cases, good in 10 and fair in 1. None of the patients developed side effects or
abnormal changes of laboratory findings that might be attributed to the treatment.



