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MSSA, MRSA, E. coli, K. pneumoniae, P. mirabilis
B LWV P. aeruginosa O 6 BRI 5 NM3% & B
Za—% /0 vED MIC 54, MICs B X U MIC,, %
Table 1z, NM394 & MIC &34 % Fig. 1 IR L 7z,

MSSA 258 W x93 5 NM394 © MIC 4 % it
0.39~6.25ug/ml i H D, 25Hkrh 22 R (88%) »%1.56
ug/ml LT CRE 2HIE S, MICy fHid 3.13ug/ml
THolz, TFLX & Y 3FIF L4 528, NFLX, OFLX,
CPFX L ZZERBETH > 7,

MRSA 25 ¥Rizx3 3 A F D MIC 434613 0.78~12.5
ug/mlicdH Y, 25 B 23 #k(92%) 1% 6.25ug/ml AT T
RERHEIEEh, TFLX XD 2 EEBEL S D0,
NFLX, OFLX, CPFX tZiZRIBETCH -7,

E. coli 25 Rz d 5 4A|D MIC 73751 0.025~0.2
pg/mbiZ Y, MIC i20.1ug/ml T H Y, CPFX,

Table 1. Antimicrobial activity of NM394 and other antibiotics against clinical isolates
. L
Strains Antibiotics MIC (ug/mi)

(no.) Range 50% 90%
Methicillin-susceptible NM39%4 0.39 ~ 6.25 0.78 3.13
Staphylococcus aureus norfloxacin 0.39 ~ 6.25 1.56 6.25

(25) ofloxacin 0.39 ~ 6.25 0.78 6.25

ciprofloxacin 0.39 ~ 6.25 0.78 3.13

tosufloxacin 0.056 ~ 0.78 0.2 0.39

Methicillin-resistant NM394 0.78 ~12.5 3.13 6.25

Staphylococcus aureus norfloxacin 0.78 ~12.5 3.13 6.25

(25) ofloxacin 0.39 ~12.5 3.13 6.25

ciprofloxacin 0.39 ~12.5 1.56 6.25

tosufloxacin 0.1 ~6.25 0.78 3.13

Escherichia coli NM394 0.025 ~ 0.2 0.025 0.1

(25) norfloxacin 0.025 ~ 1.56 0.05 0.39

ofloxacin 0.05 ~ 3.13 0.1 0.78

ciprofloxacin <0.0125~ 0.1 0.025 0.1

tosufloxacin 0.025 ~ 0.2 0.05 0.1

Klebsiella pneumoniae NM394 0.025 ~ 0.78 0.025 0.2

(25) norfloxacin 0.1 ~6.25 0.2 1.56

ofloxacin 0.1 ~6.25 0.39 3.13

ciprofloxacin 0.025 ~ 0.78 0.05 0.39

tosufloxacin 0.025 ~ 0.78 0.05 0.78

Proteus mirabilis NM394 0.05 ~ 0.78 0.2 0.39

(25) norfloxacin 0.05 ~ 1.56 0.1 0.78

ofloxacin 0.1 ~ 1.56 0.78 0.78

ciprofloxacin 0.025 ~ 0.2 0.1 0.2

tosufloxacin 0.056 ~ 0.78 0.1 0.39

Pseudomonas aeruginosa NM394 0.2 ~6.25 1.56 3.13

(25) norfloxacin 0.39 ~50 1.56 12.5
ofloxacin 0.78 ~50 3.13 25

ciprofloxacin 0.2 ~25 1.56 3.13

tosufloxacin 0.2 ~12.5 1.56 3.13

*: 50% and 90% MICs required to inhibit 50% and 90% of strains, respectively



VOL. 44 S-1 NM441 D EBER - FRIRBIRES 291
(%)
1001 e
./', ”””
P ///
,/’ -
80 f‘/ i
2 I
ko) i e
M 60} !
8 !
2 !/
= 1/ MSSA
- MRSA
6 / R 2 At e Escherichia coli
.I/ ————— Klebsiella pneumoniae
201 /.{/ -------- Proteus mirabilis
j/ —— — Pseudomonas aeruginosa
. MIC (ug/ml) <0.01250.025 0.05 0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50
Strains
MSSA 5 10 7 1 2
MRSA 1 7 5 10 2
Escherichia coli 19 3 2 1
Klebsiella pneumoniae 14 3 3 3 1 1
Proteus mirabilis 10 2 3 9 1
Pseudomonas aeruginosa 1 1 9 10 2 2

MSSA : methicillin-susceptible Staphylococcus aureus, MRSA : methicillin-resistant Staphylococcus aureus

Fig. 1

TFLX &t iZiZEIEBETH Y, NFLX, OFLX &9 2~3
EREEL TV,

K. pneumoniae 25 £k 2 3t 3 % & &) 0 MIC & #7 1&
0.025~0.78ug/ml iz H D, 258kt 20 ££(80%) 230.1
ug/ml LU TFCHEBE 2B &1, CPFX & IZIZHESF,
TFLX X b 1 &8, NFLX, OFLX &Y 2~ 3&ERE
Bhl-BETH- I,

P. mirabilis 25 #Rixt 3 2 &K D MIC 3471 0.05~
0.78ug/mlicH D, 25kkh 24 £ (96%) %% 0.39ug/ml
UTTHBL2MHIEE N, CPFX XD 1EELZHDD,
TFLX, NFLX L iZiZA%ETH D, OFLX L 1 EEE
BNI:BETH -T2,

P. aeruginosa 258k 23t 3 5 K& O MIC 12 0.2~
6.25ug/ml i 53 #5 L, MICq & 3.13ug/ml T dH b,
CPFX, TFLX & %iZR%, NFLX, OFLX & h ®F
ntnie,

2. BREIR

Table 2 1z NM441 O WRIESURSEIE 10 flIcxt 3 %
EEER%hE %, Table 3 i NM441 OFEAFT# DERRE
fE%RLU 7, NM441l offEf&IE 1[5 100mg 1 B 2 @53
14, 1[E200mg 1 H 2 =484, 1[E300mg 1 H2[E
B1FTHoT, FHHBMIZ2~14 BETH o2,

TORR, WAL 48, [IUKEXR 16, 8%
SEXK 16, REREIEL 1 BB & UatEREL 16
KRHLTwIFRY [HH] Thol, MEMMED [

Antimicrobial activity of NM394 against clinical isolates

REY] O 1E GEBI4) 1%, HHETL D GBREER &
EH IR, BEH D, 3CCEDRKEERD, KA 200mg
1H2ME7HEFER Lz, FEHATL D MRSA 5% H
ENHIEFENCOTETH e DT, KEIOFERA%ITS
11, arbekacin 1 H 200mg S fEFRECYID 22 TRHE
D&HSNIERITH 5, YIZHRINER* Fave LB
HORMKIREDES (GEFI9) 13, CRPEBHEEZDI-D
TAHK|1[E 200mg 2HKBL T, 3EKEESELEEZAEK
8, FEE8, B, Wt LR PLIEBERD, KB
WL TAT A NEOREER ETHELR, ERIZK
ELES3EFEAEND ZERDOT, BREIZ [HE
THe] L LIEBITH B,

WMEENDRIZ, MEEMRL2H XD S aureus
(MRSA), a-Streptococcus, BU[EXL1IHLD K.
pneumoniae, BHE R EX K 1Bl £ D S. aureus
(MSSA), 2HERBERE LBIL D S. pyogenes, AtEBER
K 1BIED E. coli BS5BES iz b, MIEMERTAD 1 6
oI NI S, aureus MRSA) 1813 [FRE| TH
D, SERKRED [HETEE] T, Zhsllstizny
nLRHEIHEE LI,

3 EIfER

FHIOEAPIC BT 2 BUENEIER DV TIE, 22
ROBERKBRED 16 (FEFI9) THREZ (hEE) »
FHIMLIDERAZ2HEICPIEL, 20%, X7 0O
4 NE () 2 ETERRBEER LT, 72, 0K0A
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Table 2. Clinical results of NM441 treatment
. . Administration ;
Diagnosis Evaluation
Case|Age _gn—_ Causative® . .| total | ESR* CRP* WBC* Remark
no. | Sex | Underlying disease organism daily dose \duration| o < | (mm/h) (/mm?) Ipacteriological | clinical $
and complication (mg Xtimes)| (days) ®
34 pneumonia N.F. 23 14.37 | 13,200
1 200%2 10 4.0 unknown good |eosino,
M (-) (=) 4 0.30 | 8,900
28 pneumonia N.F. N.D. 7.04 7,600
2 200X 2 10 4.0 unknown good
M (-) N.D. N.D. |0.10** |6,200**
i -Strept N.D. 11.17 | 14,800
3 | ¥ pnevmoma aTSlreplococcis | onpx2 14 |56 eradicated | good
M (=) (-) N.D. | 0.13 {11,800**
i S. 12** 9.6 15,200
4 3 pnedmonta aurews 200%2 7 2.8 unchanged fair
M (=) S. aureus 1 3.0 | 6,300
71 pneumonia N.F. 106 16.64 3,700
5 200%2 10 4.0 unknown good
F | diabetes mellitus N.D. 47 0.16 | 3,100
acute bronchitis K. pneumoniae 57** 7.86 9,900
6 57 - - i 200%x2 10 4.0 eradicated good
M | diabetes mellitus (=) ND. | 0.15| 7,900
70 | chronic bronchitis S. aureus 67" 6.98 | 9,700 X
7 300%x2 10 6.0 eradicated good
M hypertension (=) 54 0.73 6,900
haryngolaryngitis N.D. N.D. 9.11 | 17,500
8 44 | pharyngolaryng 200%x2 14 5.6 unknown good
F hypertension N.D. N.D. 0.32 | 8,900
22 tonsillitis S. pyogenes N.D. 5+ 9,300
9 200x2 2 0.6 unknown |unknown|eruption
F (=) N.D. ND. | ND. | ND.
40 cystitis E. coli N.D. 2+ 7,900 iti
0|3 100x2 4 |08 eradicated | good |ElCSSitis
(—) (-) N.D. - N.D. blister
* before therapy
after therapy , N.F.: normal flora, N.D.: not determined, ** : during therapy
Table 3. Laboratory findings before and after treatment with NM441
Case RBC Hb Ht WBC Eosino. Platelet S-GOT | S-GPT ALP y-GTP BUN S-Cr
no. |(X10*/mm®| (g/dl) (%) (/mm?) (%) |(X10¢/mm®)| (IU) (Iv) [100)] 1)) (mg/dl) | (mg/dl)
1 B 450 13.1 38.6 13,200 0 17.8 19 15 118 6 13.8 0.84
A 508 14.6 43.3 8.900 7 37.1 27 39 140 14 15.4 0.69
, B 539 16.5 47.2 7,600 0 27.0 7 98 217 139 10.2 0.92
A 514* 15.6* 44.4* 6,200 3 50.7* 40* 133* 222* 132+ 11.0* 0.81*
3 B 401 11.3 36.0 14,800 0 64.1 50 66 632 210 7.8 0.65
A 404* 11.3* 36.4* 11,800* 1* 57.4* 15 28 281 74 14.6 0.79
. B 485 15.3 45.1 15,200 1 15.1 16 13 173 16* 16.8 0.86
A 455 14.4 42.3 6,300 9 24.8 16 11 163 14 17.8 0.82
5 B 342 11.0 30.9 3,700 1 14.1 98+ 97+ 157* 37* 15.4* 0.50
A 345 10.9 31.3 3,100 4 13.9 61 75 162 40 15.0 0.62
8 B 447 13.6 40.9 9,900 1* 33.0 16 13 118 24 13.7* 0.73
A 455 13.0 41.3 7,900 1 54.2 19 12 118 26 17.0 0.73
. B 408 13.4 39.9 9,700 4 21.7 18 15 174 22 13.6 0.53
A 394 12.9 38.3 6,900 1 28.1 20 18 182 26 14.3 0.56
8 B 448 12.7 38.2 17,500 0 30.3 12 16 156 15 13.7 0.70
A 412 11.7 34.7 8,900 1 40.6 17 24 127 13 14.5 0.69
) B 421 12.7 37.8 9,300 0 22.8 14 9 98 8 10.0 0.70
A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
10 B 405 13.8 39.7 7,900 1 13.1 14 162 17 8.0 0.70
A N.D. N.D. N.D. N.D. N.D. N.D. 14 155 N.D. N.D. N.D.
B: before A: after  N.D.: not determined, *: during therapy
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NM44l B3FLSExRIN 7T Ny JRBOF /o
VRPHEETH D, RANIROFERR/ING EE X D RIX
AN, FUEENERE NM394 & L THRICH/HT 5, 70D
REIRBREEFED=—a—F /0¥ ThH2 CPFX LI
R%TdH 555, P. aeruginosa, S. marcescens TN 7 5
LEMEC L CRBENIIEAERLTW S,

A #1 100~400mg £ 01 68 I BF D Crax 13 0.68~1.88
pg/ml T, BOBNEIZ CPFX L IZIZEECTHD, AE
W& BBINRDOEE L REFEFH I L 2HAERIIRD S
nTwizwnd,

NM441 QHE S % BRR I BED 6 B 150 SR TR L
120 E. coli, K. pneumoniae, P. mirabilis \Zxt L TIX
B THEOIEN 2R LT, P. aeruginosa «Zxt L T3,
Bx OBEHC BT HBEED NFLX, OFLX LV Eh
TSI 2R LTz, MSSA, MRSA 1Z%f L Tix NFLX,
OFLX, CPFX L ZIZRAECTH -1z,

ZhoDREREMR L LT, 4k 1 E 100~300mg
EED, 1H2ETHERBRET2EmHBL Tz, HREBEE
(MR R, RUEKEXR, BEREXRK, JHEREMRE
R, JERUIRE) 9B, REERBRLAE (RHEBEMAK) 16

T, BEREIERIZHEATGER 9 BT 8 Flns BRI TH-
Tzo MIBEFHRREDHKR, MEMME 261LD S aureus
(MRSA), a-Streptococcus, BMEREZR1HILD K.
pneumoniae, BERKREX XK 16 & D S. aureus
(MSSA), BHRIRE 181X D S. pyogenes, ZMEBERDE
K1BIE Y E. coli S5rBEENT08, 2D > bMEMEMA
»oNMEA NIz S. aureus MRSA) O [ BLURA
MRIRRICB 1 2 [HETRE] DA RVTRHRES
h, KEIOERRT — 5 2B 2REBF SNz,

SEIRET & L7z REFZRERREGEIC DW» T, FHIHMEE
OFlchz e oBELOURPEECFERALLI L
b—HEEZONBD, 77 LABMHE T 3 BRIFRHT
Bh L ENIAERF, HEARTLEEREREEZLS
iz, BIWERIZ 10 Bl 2 Blic B/ R KEB & UHBE A
STy, BEREREE LD R» o7,

UERNRI T &L, NM441 137 7 LGHE» > 75
LEME & TRLWERE N L TERD TERTITEEY
EETLEXTHY, HEBBITHELRIFT, Z2MbE
<, BER W UIXHPSED AR i L Tid 1
[l 100~300mg 1 H 2 BITEMBERBSBONE DL
Bbhiz,
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Basic and clinical studies on NM441
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We investigated the antibacterial activities and clinical efficacy of NM441, a newly-developed quinolone
antibiotic, and the following results were obtained.

1) Antibacterial activities

The antibacterial activities of NM394 (active form of NM441) against 150 strains of 6 species were
measured. MICy,s of NM394 against methicillin-susceptible Staphylococcus aureus (MSSA), methicillin-
resistant S. aureus (MRSA), Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis and Pseudomonas
aeruginosa were 3.13, 6.25, 0.1, 0.2, 0.39 and 3.13 xg/ml, respectively.

2) Clinical results

Subjects in the clinical study were a total of 10 patients including 5 cases with bacterial pneumonia, 1
with acute bronchitis, 1 with chronic bronchitis, 1 with acute pharyngolaryngitis, 1 with tonsillitis and 1
with acute cystitis. The clinical response was good in 8 cases and fair in 1 of the 9 patients able to be
evaluated, and the efficacy rate was 88.9%. In the bacteriological efficacy, S. aureus and a-Streptococcus
were isolated from 2 patients with bacterial pneumonia, K. pneumoniae from 1 with acute bronchitis, S.
aureus from 1 with chronic bronchitis, Streptococcus pyogenes from 1 with tonsillitis and E. coli from 1 with
cystitis, and all isolated organisms were eradicated except S. aureus in bacterial pneumonia and unknown
in tonsillitis. Subjective and objective side effects were observed eruption in a patient with tonsillitis, and
blister with glossitis in a patient with acute cystitis.

From the above results, NM441 showed a wide antibacterial spectrum and good clinical response, and
it was considered a useful drug for use in internal medical infections.



