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NM441 Dt FEFERNMAEE N T 2 HE

AE  FoFbKk BHE-RE E-MR O ®-0E BF-UE B

¥H #—-RH¥ B%-LH F_-w B ILH  F- BN EH

TR - B BT KRB RE-EXk O K- SXA LT
AEARZEFIR N HE"

FLABRSNI TR 7y 7BIOF /o v RERMEETH 2 NM44l 2BERA 7FIcL, &
PAfk NM394 #1558 » LT 100mg #&H T 5 NM441§2% 2 8¢, ¥2bb 200mg % 1 H 2 [, 8 HE
BOKS5L, EENHEENOFEL*ADZ L L bIZ, EFENEVBES L UVEFEL S OB L -4 OM
B NM394 B8 & U2 DMOFEFNI 3 5 B2 2T U, 8 T, ANENES L UBIfEA L BRRE
ENDEEZODVWTHRETL, RO X3 LEREE,

1) EFENHEE TR0 THRME D Escherichia coli, Klebsiella sp., Citrobacter sp., 8 LU
Enterobacter sp. F D Enterobacteriaceae 3% S BT I L LBREBFRLUT &2 572 F DHOIFE,
MDD T LEMERER S T LABMED Staphylococcus sp., Enterococcus sp. b SHAMTICHA L, &
HFIEREBIIED LIz, Yeast like organism T3S HMIT S & 5K T %IC—ECEINER %
R0, —EDOEALERD 5 Iz, BEKRME D Bifidobacterium 1 X U Bacteroides fragilis group O
B LI ey o 128, Veillonella, Fusobacterium, Lecithinase(+) Clostridium 1358z
W & 72 3BRERRLUT & & o720 Lactobacillus i3 3 Bl THRESHAMGFICEA L2, Lo L, BEBESHEE
B LRFED S oT, TS OEIIERESKTHRICERSRTOREE TRIEL 72,

2) Clostridium difficile 31 5FtE#%» S REKT 0 HEZ T 28l 558 &, B D-1
antigen  500ng/g Rt & N, Z@ 2t 1 HITix D-1 antigen 2343 3 IM#5 O PRIFUAM A EZ 1
LR U, 200D 5 Flgh 2 Bl TIXRE5KT 12 D-1 antigen B & hi-, BE5HETIzLHTC.
difficile 8 £ 1F D-1 antigen & b KBRHE I o> 72,

3) BSHEC 28I TEEMNIC NM39%4 SR & h, 7 0EE I3 320~1,491ug/g T, 7 HI% 5 @ik
RERTREROEVBRETH 72, 7HIF 3 HIIEEHLT % NM394 IRHERALUT T, 3 HlIIREHK
T#3IHEHET, 153KERTERSHEE TREE T,

4) EFEL oS INT T 5 ABMET Staphylococcus aureus, a-hemolytic streptococci, Entero-
coccus faecium, Group D streptococci iZX¥f3 % NM394 @ MIC i, ofloxacin(OFLX), ciprofloxacin
(CPFX), tosufloxacin(TFLX), sparfloxacin(SPFX) Z[&] U8 L, Staphylococcus epidermidis,
Z DD coagulase-negative staphylococci, Enterococcus avium, Enterococcus faecalis \Z¥$3 %
NM394 @ MIC i TFLX X b kTH YD, OFLX, CPFX, SPFX LB UMNERIL Tz, 75 ARME
1 E. coli, Enterobacter cloacae \Zx39 % NM394 ®» MIC i CPFX, TFLX, SPFX tREU &ML,
OFLX, fleroxacin & Y /NT&»H -7z, Klebsiella pneumoniae i\Z¥t3 % NM394 » MIC 12 CPFX & bk
T, fhd 4 FEHI LRI U»EMIL Tva7z, Citrobacter freundii \=xt$ 5 NM394 @ MIC i3 CPFX » #&1
L, D 4 EH X D/NTH -T2, BEKMEED B. fragilis group F B. fragilis 12344 2 NM394 © MIC i3
TFLX X O KT, flld 4 EF LR UHM»ELL, DRLHUHENER LIz, ZOMD B. fragilis group i
X35 NM394 OFiE71d TFLX 2B o F /o v E X RKICEE» - 12,

5) YIEIKRSEEO MG NM394 BEDEMERE CT X —% Thaxs Cnax BE W AUCy-1; 12K %2.07
h, 0.95ug/ml 8 & UF 4.14ug-h/ml TH Y, 8 HEREGHRTRD/NT X -5 b Zh s DE L IFIZ—HKL,
ERMER RV DEEZ SN, $12, BT A= BLURDIEMRIIEKRSE | SRR OE & 1313

—H UL,
6) THIZ EDBIERZ2FICED oY, BRREBETCEARFICIZEEZONIBERITD N
Thotz,

Key words: + ./ o> R, NM44l, t EFERMAEE, SRS
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NMd4l i3 BEFERR S TR S h, BEFEKRAR
8 & UHERNESASH CHRMERO O N T v SRO
¥ /0 REARNEETH D, FHIREOKSENE LB L
DRIN X h, EMEAENM3M &L THEREZAHT 5%
NM394 i3 7 5 ABHES L U7 7 ABME I LIEL VT
BARZ M ERL, BCRBESD S 7 ABBREICHLT
BNIHENERT .

H2 3, BERAC NM441 2 E0O0&%5 L, EENMHEE~
DEEBEHD L L LI, FROEBEHRELAE, EELS
DEEL -2 OME O NM394 8 & U ofloxacin (OFLX),
ciprofloxacin(CPFX), tosufloxacin(TFLX), fleroxacin
(FLRX), sparfloxacin (SPFX) iz 3 5 EFIBZ £ B L
fro PEHT, HNEIRESL L VRIfEA LEERREBENOXE %
w707, TOREEHRET %0

. ERMEELUHRE
1 EFERNHEEEOLREH
1) NRE

23~28 %, 925 5%, HAHE 52.0~67.5kg, ¥ 62.0
kg DBEFEM TR EXRE LT,

S RFRAFOIERABRKE, BRKE [ HARK
E, FRBROEMELEEB L UHKIC DO TR
AR, BEKLZEEL LZBRCEML T,

2) BEHE

NM441 O£ (1 $8 NM394 £ L T 100mg &F) %
1E 288, 1H?2E(RHPEERIC 1EE, %0 12 KHE
B 2BABORERTolk, BREKTHIHD 1 HOD
%), 8 HEIREROKRES L7,

3) EENHEHAER

HIE 3SRtk 5 B, ®55KA, &5$3, 5H
H, ##54&T7H, #5K73, 5, 10, 20, 30 HEZ T
D10 BEHL, »ThORER b RECHEH L EFE I
O EMEBERIE L. (Fig. 1),

4) HEGEPNHEBEIE R

SH b RHCHE L EEOLERED CHR
L, ¥ 1.0g XM (Table 1) 9.0mlic Ak,
X < BF1# dilution buffer (Table 2) T 100 f5EFERR
L, % 0.1ml % &g (Table 3) Lic#skL,
FFSMEE A O FEARESHIE 30°C, 48 REFEIFRUSE L 12, &
7z, BESMEEEF O ARSI 35°C, 48~T72 RS R
L, BxOMECOSHEROBELRITI L LD, BHE
DOREREM LTz 28, Clostridium difficile BSEET
% D-1 antigen &, E#HEIEBDR—EEICDE, C.D.
F vy 7D-1®EHAWVWTF xv 7 LTz, C. difficile D-1
antigen X3 % M7 T O PRGUEM L, RS5FAKETS
H, &5kaE, ®5&TEH, 5, 10, 20, 30 B
HIE L7,

2. HEEFEFREAE

1) N§E

HENAEHAER LEC 7O ERMLT,

2) EFETEFBRERER

RS EAMET 5 BRI EFENMESZRELRILCAOD
HESRE AW E—#EECOSREEZAEL .

3) HEFEHEFNREHE &

HEH %48 % 5k ¥ T T homogenize L, % ® 1.0g 2k
AP THEEILAZ0.0IN Y »E39ml 20% T 145H
homogenize L7z, #® 1.0ml 2@V ~E 4.0ml 8 LT
HEAEREYRHE 500u] ZNZ T &  BFI#&, 0.454m DA
v 75> 7 4% — (COSTER #4! SPIN-X ®) &
(3,000rpm, 54H, 4°C)L, BN/ MK xRk
L CEEKE 7 a~ 75 7 (HPLC) ¥: T NM394 B
*HIE L7z (Fig. 2), HPLC B0 HERIX 6.0ug/g T
Holz,

NM441 administration, fecal collection, Day of study
blood collection, urine collection and 5 1 3 4 5 6 7 8 1 2 3 4 5 10 20 30
clinical laboratory tests Pre Medication Post
NM441: 200mg, b.i.d., p.o. LD N A O
Collection of fecal specimens
Test for fecal microflora o | O @] O O O O O OO0
Test for Clostridium difficile antigen O |0 O O @] O O O OO
Test for drug concentration O* O O O O O O OO0
Test for -lactamase activity O | O @) O O O O O OO0
Collection of blood
Test for Clostridium difficile antigen .
NT antibody titer © © o 0000
Test for drug concentration O O O OO0
Collection of urine
Test for drug concentration O O O O O
Clinical laboratory test O | O O O
Clinical symptoms Ol - = » = - - - i I e e S

* Just before

Fig. 1.

Test schedule of NM441
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Table 1. Composition of Mitsuoka medium Table 2. Dilution buffer

Brain heart infusion broth (Difco) 37.0g KH,PO, (Wako) 4.5g
Resazurin 0.1% alcoholic solution (Wako) 1.0ml Na,HPO, (Wako) 6.0g
L-Cysteine « HCI + H,O (Wako) 0.5g L-Cysteine « HCI * H,0 (Wako) 0.5g
Bacto agar (Difco) 1.0g Polysorbate-80 (Katayama) 0.5g
Deionized water 1.0L Resazurin 0.19 alcoholic solution (Wako) 1.0ml

Bacto agar (Difco) 1.0g

Deionized water 1.0L

Table 3. Bacteriological medium

Brain heart infusion blood agar (Difco)
DHL agar (Eiken)

NAC agar (Eiken), SF agar (Difco, Eiken)
Staphylococcus agar No. 110 (Eiken)
Candida GE agar (Nissui)

BL agar (Nissui), GAM agar (Nissui)

Bacteroides agar (Nissui), BBE agar (Kyokuto)

GM VCM Brucella Laked blood agar (Kyokuto)

FM modified agar (Nissui)

KM CW agar (Nissui)

VCM Veillonella agar (Difco)

REP’ Brucella blood agar (Kyokuto)

CCFA agar (Oxoid), LBS modified agar (Oxoid, BBL)

Aerobes

Anaerobes

Plasma and urine
Samples (0.5ml of plasma, 0.1ml of urine)
j 1ml of 0.05M phosphate buffer (pH 7.4) containing internal standard
3.5ml of dichloromethane containing 1 % ethyl chloroformate
Shaking for 10min. and centrifuge (2,500rpm, 15min.)

Feces
1.0g of feces (after homogenization)
39ml of 0.01IN phosphoric acid solution
homogenization for 1min.
1.0ml of homogenate
t 4.0ml of 0.01N phosphoric acid solution
5001 of internal standard solution
Filtration with 0.45¢m membrane filter
(3,000rpm, 5min., 4°C)

The organic layer was evaporated to dryness

The residue was dissolved in methanol

1 : 2001, urine : 25041
(plasma b, unne KD 30u! of this filtration was injected into HPLC apparatus

This solution was injected into HPLC apparatus
(plasma : 20x], urine: 10ul)

HPLC condition
column : Capcell Pak C,s SG120
4.6mme X 250mm

Column temperature : 40°C

Flow rate 1.0ml/min.
Wavelength : Plasma and urine ; 250nm (spectrophotometry)
Feces ; Ex. 280nm, Em. 425nm (fluorophotometry)
Mobile phase : Plasma ; 0.05M phosphate buffer (pH 2.0)/CH,;CN/CH,0H=10/6/5
Urine ; ) =10/7/6

Feces ; 0.05M phosphate buffer (pH 2.0)/CH,CN=10/3
Fig. 2.

Method for measurement of NM394 concentration in plasma, urine and feces

%8B, A—#EME DX B-lactamase FHEF =t ot ®E5HEH, 853, 5HE, 5K TH (548

TAYARY NPV —MEET YR A M) —HEEZRHWT
HEL 2,

3. EHIRZMRER

S EERRT yeast like organism (YLO) &ZX¢3 % MIC
BEIERS, ZoOMOBEETIZ NM441 5554775 H,

HE), #5#7 3, 5, 10, 20, 30 BB B S - L
DEE % % case »» 5 at random I 3 1%, NM394,
OFLX, CPFX, TFLX, FLRX, SPFX x4 2 B2
ZREL, 28, 8HKULEsN-EEC >V TESt
2{Tolz,
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1) A&tk ¥, #®avxyo—n, sKkEls, GOT, GPT, ALP,

FSMET S 5 ABMEKE X Staphylococcus aureus
8 Bk, Staphylococcus epidermidis 118k, % DD co-
agulase-negative staphylococci (CNS) 20#k, a-
hemolytic streptococci 16 £, Enterococcus faecalis 29
#, Enterococcus faecium 19 #k, Ewnterococcus avium
25 #k, Group D streptococci 33 #kDEf 161 #%, 77 A

B4R TiX Escherichia coli 46 #k, Klebsiella pneu-

moniae 38 ¥k, Citrobacter freundii 25 Bk, Enterobacter

cloacae 23 ¥R Dt 132 ¥k, BEMEHE O Xf R 1% Bacte-

roides fragilis group @ B. fragilis 34 ¥k, Bacteroides

vulgatus 65 ¥R, Bacteroides distasonis 44 #8, Bacte-

roides ovatus 12 Bk, Bacteroides thetaiotaomicron 43
¥k, Bacteroides uniformis 45 BkDEF 243 £k, a5t 536 £
EXRE Lz,

2) EHIBSZHREE

WINOEE b ARMLEREFZSEELS iE», &
KERFRET, FEEOHMEEE 10°CFU/ml
5 NM394, OFLX, CPFX, TFLX, FLRX, SPFX ®
MIC 2#IZE L 7z,

4. M#EB L CRIEFBEAE

MAEP B RIE D7z OFMIZYIEIHRSER], #IE#k
5»50.5 1,15 2, 3, 4, 5, 6, 8, 10, 12
ek, 52, 3, SHEOE 1 MKRSHEA, RK&
S5Bo¥k5E, #5»50.5 1, 1.5, 2, 3, 4,
5, 6, 8, 10, 12, 24 IR L, RPEEHIE
DlzDDOERIZPIERSH L BRESHD 2FEE T
X2 EFEIB &2, ThUE, PIERS%IT 48 B T,
BB E%II 24 B % C 128 S 2 EBR LIz, 25
CERE5#T 3, 5, 10 BRORTEERHEL .

Mm% & R NM394 BE 13 HPLC i THRIEL
720 BIEFE% Fig. 2 XRT,

Tmaxs Cmax IIEHMEZERL, T BBR/N_FELD
i, AUC,-, XEHEZRAVWERELIVER L, v
Sav—yvarh—TERBER NS A—2 13, two
compartment model 2T, FERER/N_FED 7
77, (MULTD) ik DEHLE,

5. BIfEAB X VEBRKRE

NM441 % 8 HEESGRE Lz 78> & & E568KBA
»oRERTI0HBRE COBWERDEELEET 2 &
b, ®’E5HEAETS H, RE5MKBE, 5K TEH,
BE5HKT 10 HROFPZEEIFIC, MBE—RRE GRinsk
¥, QImRE, QMRESE, ~ESoEVB, ~<h
7V v MéE, $BRIRMBR, M/MRER, FHERMBRER,
FigAmBRMERE, FHRMRERBE), 7—AR
HE(E#E, M), 7o oY URHE, EEES o
YRSSRAF VB, 747V /—% &, protein in-
duced by vitamin K antagonist (PIVKA-II), ME4
{b2iomE (BEQ, 7Vv7 3y, A/GH, Bryrry

LDH, uA ¥ > 7 8 /RFFF—¥, 7VTF KAk
¥+ —¥, y-GTP, 2V v x577—¥, BUN, 717
F =y, IEEHE (Na, K, Cl, Ca, P), M5, R,
RRE (pH, &EH, 8, 7Mo%, var) /-5y,
YU NME Y, I, tEE), CRP 2 M L, BRREMA
DEE»F v 7 LT,
II. &% -

1. BEFENHEEOXE

1) HFREE

Enterobacteriaceae H1 E. coli T3 5B8E4H DY
B 10 CFU/g & T, 5% 3 HHIZiX 10°CFU/g
B, ®5HB5 HE» SRHERFUT ER DEELTS
H#12 10°CFU/g &, % D%k 10°~10°CFU/g &%=
L, B%E5HMdC—@M 8 Uiz, Klebsiella sp. Th
B 5 BAMAET O FH R HZ 10° 2 10 CFU/g B Thot:
2, #5684 3 HEIC 106 CFU/g &, #5515 BE»
SEEHKT I HE: TREBALT TREET 5 HEM
B 106~108 CFU/g & %R LJz. Citrobacter sp. B U
Enterobacter sp. BWT b BSHERITBREBRUT
THY, Citrobacter sp. TiZH 5K T 3 HEIC10®
CFU/g&, # D% X 10°~10CFU/g & ik B L,
Enterobacter sp. Tixf&E5#KT 3 H#&I2 102CFU/g &,
5 B4z 10° CFU/g &, % 0% 10°~10" CFU/g &icH
U7z, Enterobacteriaceae £& TH IS, R5HA
AT O IL 10~10° CFU/g B¢, #5543 HE
2 10° CFU/g BB L, 2 D%ESHM P IR HBRR
BT, 8587 3 %1213 1°CFU/g B, £D%I 10
~10°CFU/g BiCEE Lo 75 AR, Staphylo-
coccus sp. B & U Enterococcus sp. 3% 5BAMAHETIX 107
CFU/g & T, &5 #MH X 10>~10*CFU/g &, &5
RTH#IZ10~10'CFU/g B Ly, HE5HHGIc—E
MWD Ule, F0MD 7S5 ARMEE S Pseudomonas
sp. 135S HED 14T 106 CFU/g &, &E5KT
SHZEOD 1HITICFU/gE D EHBRE & iz
YLO Tz 5BAe1 O FHEHIZ 102 CFU/g &, &S5
FAth 3 HEIX 10° CFU/g &, Z D% O{ESHDERER
DFIERIE 10°~10* CFU/g &, 54T 3 HEIX 10°
CFU/g &, 2 D%OBEH TR 10°~10* CFU/g & T,
—RFHCIIIER 2R U7z, MRIFRME O FEEHTIE
BE5BAMANE 10°CFU/g BT, &5 M IE 105~10°
CFU/g BItBA L, BERTHRIEML, RSAEICEE
L7 (Fig. 3),

2) HSME

B. fragilis group DEH B X U Bifidobacterium T
B FhoRER b FHEK 100~10° CFU/g AT, &
KIDOBEEIZ R0 5 Tz, Lactobacillus Tk okEH
b EHEH10°~10"CFU/g BT, bz oh
o ledl, case T E I ATBE IR 7 HIch 3 HlsRE
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R I —BEC A U Tz Veillonella T 131 S BRI
DFEE S 10° CFU/g 6, 108 CFU/g 5 T#&%5 3 H
H, 5 HHiC 10 CFU/g B®Y, 2058 HE»
5 100 CFU/g B &2 0, BREHRF O —BM% DB 5572
» &Ntz Fusobacterium T3 551587 D EHEHIT
10'CFU/g BT, BEHBFIIMREBRALUTERD, &
ERTHB2EML, 20 BE IR ESHECEEL
72 Lecithinase(Lec.) (+) Clostridium T3 & 5%
HIOFHE I 10°CFU/g 520 10°CFU/g BT, 85
Bt 5 HE, 8 HEIIRHBRAUT L&D, ZD%i3 10
~10'CFU/g B iz o7z, BBIMEEORERIIVWTN
OREH L FHEK 10°CFU/g B TELRED s h it
»ofz (Fig. 4),

C. difficile 13 2 Bl CToYBE S iz, Case 1 TIIES5RALA
H, #5473, 5, 10, 20 BBICHBES h, BEKT
%D C. difficile 5538t S izRB I C. difficile D-1 anti-
gen 23 500ng/g B & iz, Case 4 Tix, C. difficile 3
BE5#8T 20 H&C, C. difficile D-1 antigen 3% 558
¥RH, 5T 20 B 500ng/g RS iz, ZDft,
2 BT C. difficile D-1 antigen 23854 T %2 500ng/g
I N, #5HEeHTC difficle 8 X *D-1
antigen & b IZBRE & iz » -7z (Table 4),

C. difficile D-1 antigen \ZXt 3 2 If1 ¥ & o thFIF 4%
fffiix, case LICBW TKRESEMAR S B £ 5K A
BIX20T, REKTERHIIXI60 L BEER LR %25
L, 8547 5H%Y X160, &54&7T 10, 20, 30 H#

12 9 Enterobacteriaceae Enterococcus sp. D Total aerobes
2 10 4
Q
“q-‘) A
o fm
o V=] ’_
& o
g £
jen}
fx
@]

5th day Just 3rd day S5th day 8th day 3rd day 5th day 10th day 20th day 30th day
before  before under under under after after after after after
O : Escherichia coli A : Citrobacter sp. @ - Proteus sp. B . Pseudomonas sp. 7 : Yeast like organism
O © Klebsiella sp. A : Enterobacter sp. ¥ : Serratia sp.  : Staphylococcus sp.
Fig. 3. Bacterial flora in feces of healthy volunteers administered NM441 (Aerobes)
12 4 Total Bacteroides fragilis group D Total anaerobes

9 sl X
9 oQ
L e
- -0
o v
o0
=
%0
2
o)
fry
[}

§2J SEE M S5 N B B8l il 4 z5ch R S5 O = I I <=5\ I

5th day
before

Just

before under under

3rd day 5th day 8thday 3rdday 5thday 10th day 20th day 30th day
under

after after after after after

O Bacteroides fragilis & Lactobacillus @  Bifidobacterium B : Clostridium difficile 7 : Peptococcaceae
O3 : Fusobacterium A : Eubacterium V - Lec. (=) Clostridium < : Lec. (+) Clostridium @ : Veillonella

Fig. 4.

Bacterial flora in feces of healthy volunteers administered NM441 (Anaerobes)
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X X80 THotz, ZDM®D case Tid < X20~X%X80 1K
WiRfIHUEficd - 72 (Table 5),

2. HEEDERBE

7 BB TR SRS 320~1,491ug/g DEE T,
#fEIC NM39 o3 & h, 7 B0 5 Bld & 5K TR
BRELEVBETH 1, BERTERITHFIFHIT
NM3% iZRE S e o728, BO D 4 FlIRERT

BLFEDHON, IPNIHREKRTHI BB T(27~62ug
g), 1PIERE5RTHS HE T (18ug/g) HRiEhi
(Table 6),

ke, BEDBEHE»EBL :A—EEICK T
B-lactamase IEH R VW TNOEBETH =¥ 7 4.
ARy NIV —bEE, TYRXPMYV—FLEHIZBYE-
Hotz,

Table 4.  Clostridium difficile and C. difficile D-1 antigen production in feces of healthy volunteers

c A Body | & dcile | gy Just | @ | sth | s | 3nd sth | 10th | 20th | 30th
2S¢ | Name ( €| Sex weight Cdi a.n.l D-1 day b ;xs day day day day day day day day
no- yr) (kg) ' ;{thcizgzn before | “€'°"® | under | under | under | after after after after | after

C. difficile* 2.0x10¢ 1.5%x10% | 8.0X10°|1.2X10°%|6.0Xx10°
1 HT. | 25 | M | 52.0
antigen** — — - — — 500 500 500 500 -
C. difficile
2 K.M 23 M 67.0 -
antigen - — - — — — — - — —
C. difficile
3 H.R 28 M 67.5 ﬁ
antigen - — - - - — — — . —
C. difficile 3.0x10¢
4 | YM. | 2 | M| 63.0
antigen — 500 — — — — — — 500 -
C. difficile
5 YO | 24 | M| 64.0
antigen - — — — — — — 500 — -
C. difficile
6 KY 23 M 56.0 ﬁ
antigen - - - - - - — — — -
C. difficile
7 YG | 25| M| 64.5
antigen — — — — — — — — — 500

*: CFU/g, **:ng

Table 5.  Clostridium diffficile D-1 antigen NT antibody titers in serum of healthy volunteers

Case Name 5th day Just 1st day 5th day 10th day 20th day 30th day
no. before before after after after after after
1 H.T. <Xx20 <X20 X160 %160 x 80 X 80 X 80
2 K.M. <X20 <X20 <X20 < X20 < X20 <X20 < X20
3 H.R. <X20 <X20 < X20 < X20 <X20 < Xx20 < X20
4 Y.M. X 40 % 40 X 40 X 40 X 40 % 40 X 80
5 Y.O. <X20 <X20 <%X20 < x20 < X20 <x20 < %20
6 K.Y. < X20 < X20 <X20 <X20 < X20 <X20 <X20
7 Y.G. <X20 < %20 <X20 <x20 < %20 <X20 < X20

NT antibody titer: C. difficile toxin solution of 5

Table 6. Fecal concentration

00ng/ml was used for neutralizing test

of NM394 in healthy volunteers

Fecal

concentration (ug/g)

Ca%€ | Name| Just | 3rd day | 5th day | 8th day | 3rd day | 5th day | 10th day | 20th day | 300 day

before | under | under | under after after after after after
1 |HT.| ND | 767 | 1,218 | 1.491 | 134 18 ND ND ND
2 |[KM.| ND | 320 27| 86| ND | ND | ND ND ND
3 |HR | ND | 492 209 | 41| ND | ND | ND ND ND
4 [YM.| ND | 775 579 | 1294 | 57 | ND | ND ND ND
5 |Yo.| ND | 493 97 | 816 | 27 | ND | ND ND ND
6§ |KY.| ND | 726 203 [ 1292 | ND | ND | ND ND ND
7 |YG. | ND | 421 872 | 1421 | 62 | ND | ND ND ND

ND: not done < 6.0 ug/g
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3. EBRIRZHEAR

1) FRMEHE

1) 77 2B%E (Table 7)

® S. aureus

8 #Riz 3 %5 NM394 @ MIC iZ 0.39~6.25,g/ml 15
b b, MICs, & MIC,, 13%%0.78, 6.25ug/ml TH -
72, OFLX, CPFX, TFLX, FLRX, SPFX ® MICs, i
&%0.39, 0.39, 0.05, 0.78, 0.10pg/ml TH b, NM394
® MIC;, & TFLX, SPFX & b X7, OFLX, CPFX,

FLRX rFEU»ELL, MIC, TiZ FLRX X D/NTH
D, o 4FERULEML Tz,

® S. epidermidis

118123t 3 3 NM394 @ MIC i3 0.20~50.g/ml 3%
WD, MICs, & MICg 13 %%40.39, 50ug/ml TH-
7z, OFLX, CPFX, TFLX, FLRX, SPFX @ MIC,, iz
£ %250, 50, 12.5, 200, 25ug/ml T, NM394 o MIC i&
OFLX, CPFX, SPFX o MIC & [@RIU»EMIL, TFLX
DOMIC v kTHbD, FLRX D MIC X D/NTH o7z,

Table 7. Antibacterial activity of NM394 and other quinolones against gram-positive cocci

Inoculum size : 106 CFU/ml

MIC (ug/ml)
Organism NO'.Of Antibiotics ol
strains range MICs, MICqo
NM394 0.39 ~ 6.25 0.78 6.25
ofloxacin 0.39 ~ 12.5 0.39 12.5
ciprofloxacin 0.39 ~ 6.25 0.39 6.25
taphyl
Staphylococcus aureus 8 tosufloxacin 0.05 ~ 6.25 0.05 6.25
fleroxacin 0.78 ~ 25 0.78 25
sparfloxacin =0.025~ 6.25 0.10 6.25
NM394 0.20 ~ 50 0.39 50
ofloxacin 0.20 ~ 50 0.78 50
. .. ciprofloxacin 0.39 ~100 0.39 50
hyl
Staphylococcus epidermidis 1 tosufloxacin 0.05 ~ 12.5 0.10 12.5
fleroxacin 0.78 ~200 1.56 200
sparfloxacin 0.20 ~ 25 0.39 25
NM394 0.10 ~ 50 0.39 6.25
ofloxacin 0.20 ~ 50 0.78 12.5
Other coagulase-negative 2 ciprofloxacin 0.05 ~100 0.39 6.25
staphylococci tosufloxacin =0.025~ 12.5 0.05 1.56
fleroxacin 0.39 ~200 0.78 25
sparfloxacin 0.10 ~ 25 0.20 3.13
NM394 0.10 ~ 6.25 1.56 3.13
ofloxacin 0.20 ~ 6.25 3.13 6.25
—hemolytic strept ci 16 ciprofloxacin =0.025~ 3.13 1.56 3.13
arhemoiytic streptococ tosufloxacin <0.025~ 3.13 0.39 1.56
fleroxacin 1.56 ~ 25 6.25 25
sparfloxacin 0.20 ~ 1.56 0.39 1.56
NM394 0.20 ~ 6.25 3.13 6.25
ofloxacin 0.20 ~ 6.26 6.25 6.25
. ciprofloxacin =0.025~ 6.25 3.13 3.13
Enterococcus faecalis % tosufloxacin 0.10 ~ 1.56 0.78 1.56
fleroxacin 0.20 ~ 12.5 12.5 12.5
sparfloxacin 0.20 ~ 3.13 1.56 3.13
NM394 0.39 ~ 6.25 0.78 6.25
ofloxacin 1.56 ~ 12.5 6.25 12.5
Fnt Jacci 19 ciprofloxacin 0.39 ~ 12.5 1.56 12.5
nrerococcus Jaecium tosufloxacin 0.20 ~ 6.25 0.39 6.25
fleroxacin 1.56 ~ 50 12.5 25
sparfloxacin 0.39 ~ 6.25 0.78 3.13
NM394 0.39 ~ 50 1.56 50
ofloxacin 0.78 ~100 6.25 100
. ciprofloxacin 0.39 ~100 1.56 100
Enterococcus avium 25 tosufloxacin 0.20 ~ 6.25 0.39 6.5
fleroxacin 0.78 ~200 12.5 200
sparfloxacin 0.20 ~100 1.56 100
NM394 0.20 ~ 12.5 3.13 6.25
ofloxacin 0.20 ~100 6.25 12.5
iprofl i ~
Group D streptococci 33 cipro oxa?ln 0.05 ~ 50 3.13 6.25
tosufloxacin 0.05 ~ 6.25 0.78 3.13
fleroxacin 0.78 ~200 12.5 50
sparfloxacin 0.20 ~100 1.56 3.13
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® CNS (S. epidermidis 2§ <)

20 Bk 12 X 9 B NM394 » MIC i3 0.10~50g/ml 35
WCH Y, MICs, & MIC, 13%5%20.39, 6.25ug/ml TH-
7zo OFLX, CPFX, TFLX, FLRX, SPFX ® MIC,, iZ
%~212.5,6.25,1.56, 25, 3.13ug/ml T, NM394 ® MIC
¥ OFLX, CPFX, SPFXOMIC L Gl U »ELE L,
TFLX O MIC X W KTH b, FLRX © MIC & /T
Holz,

@ a-hemolytic streptococci

16 Bk & »f 37 5 NM394  MIC % 0.10~6.25ug/ml
BihH D, MICs & MICy 13%%1.56, 3.13ug/ml T
» -7z, OFLX, CPFX, TFLX, FLRX, SPFX @ MIC,,
1% %6.25, 3.13, 1.56, 25, 1.56xg/ml T, NM394 @
MIC i3 FLRX ® MIC X b/NTH Y, D 4 Flop MIC
ERIU»EBIL T,

® E. faecalis

29 Bk 12 Xt 3 5 NM394 @ MIC 12 0.20~6.25¢g/ml
BZhH Y, MICs, & MICy 13%%3.13, 6.25ug/ml T
» -1z, OFLX, CPFX, TFLX, FLRX, SPFX ® MIC,,
13%&%6.25, 3.13, 1.56, 12.5, 3.13ug/ml T, NM394
DOMICIZFTFLXDOMIC XD KTHDH, fthd 4 H oD
MIC LML Tz,

® E. faecium

198k i 3 3 % NM394 @ MIC 1% 0.39~6.25¢g/ml
Bz, MICs, & MIC,, 13 %&%0.78, 6.25ug/ml T
H -7, 0FLX, CPFX, TFLX, FLRX, SPFX ® MIC,,

138 %12.5, 12.5, 6.25, 25, 3.13ug/ml T, NM394 ¢
MIC i FLRX ® MIC & b/hTH Y, fd 4 Fld MIC
EFEMIL Tz,

@ E. avium

25 #k 12 0 ¢ 5 NM394 @ MIC % 0.39~50ug/ml 15
WH D, MICs, & MICy 13 %% 1.56, 50ug/ml T H-
7o OFLX, CPFX, TFLX, FLRX, SPFX ® MIC,, i}
& %2100, 100, 6.25, 200, 100xg/ml T, NM394 ® MIC
¥ OFLX, CPFX, SPFX & MIC £ filL, TFLX 0
MIC X b kT, FLRX ® MIC & Y/NTH -7z,

Group D streptococci

338k 12 3+ % NM394 o MIC i 0.20~12.5ug/ml
Bk, MICs & MIC,, i3 %43.13, 6.25ug/ml T
» -7, OFLX, CPFX, TFLX, FLRX, SPFX @ MIC,,
3% %12.5, 6.25, 3.13, 50, 3.13xg/ml T, NM39%4 0
MIC ix FLRX @ MIC & Y/hT, il 4 F D MIC L
L Ttz

(2) 77 LEHE (Table 8)

@ E. coli

46 1 it F 3 NM394 o MIC i3 0.05~0.39ug/ml
BiwdH D, MICs, & MIC,, i2%%0.05 0.392g/mlT
» -7, OFLX, CPFX, TFLX, FLRX, SPFX 0 MIC,,
13%%3.13, 0.78, 0.39, 1.56, 0.78xg/ml T, NM394
@ MIC iz OFLX, FLRX © MIC & b /T, CPFX,
TFLX, SPFX @ MIC & B U»EML Tz,

Table 8. Antibacterial activity of NM394 and other quinolones against Enterobacteriaceae
Inoculum size : 10 CFU/ml
MIC (ug/ml
Organism No.'of Antibiotics ug/m)

strains range MIC;, MIC,,
NM394 0.05 ~ 0.39 0.05 0.39
ofloxacin 0.05 ~ 3.13 0.20 3.13
Lo X ciprofloxacin <0.025~ 0.78 <0.025 0.78
Escherichia coli 4 tosufloxacin <0.025~ 0.39 0.05 0.39
fleroxacin 0.10 ~ 3.13 0.20 1.56
sparfloxacin 0.05 ~ 0.78 0.10 0.78
NM394 0.05 ~ 0.39 0.10 0.20
ofloxacin 0.10 ~ 0.39 0.20 0.39

. . < -
Klebsiella preumoniae 38 c1pr0f10xa?1n =0.025 0.10 0.05 0.05
tosufloxacin 0.05 ~ 0.10 0.05 0.10
fleroxacin 0.20 ~ 0.39 0.39 0.39
sparfloxacin 0.10 ~ 0.20 0.20 0.20
NM394 0.05 ~ 0.20 0.20 0.20
ofloxacin 0.10 ~ 1.56 0.78 1.56

. . < -
Citrobacter freundii 25 CIprofloxa(.:ln <0.025 0.39 0.20 0.39
tosufloxacin =0.025~ 0.78 0.39 0.78
fleroxacin 0.20 ~ 1.56 0.78 0.78
sparfloxacin 0.10 ~ 3.13 1.56 3.13
NM394 0.05 ~ 0.39 0.05 0.10
ofloxacin 0.10 ~ 6.25 0.10 0.39
ciprofloxacin <0.025~ 0.78 =0.025 0.05

1 1

Enterobacter cloacac 2 tosufloxacin £0.025~ 1.56 0.05 0.20
fleroxacin 0.10 ~ 3.13 0.20 0.39
sparfloxacin 0.05 ~ 6.25 0.10 0.20
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® K. pneumoniae

38 Bk 12 XF 3 5 NM394 0 MIC i3 0.05~0.39g/ml
BiwdHbD, MIC,, & MICy 1 %%0.10, 0.20ug/ml T
¥ o1z, OFLX, CPFX, TFLX, FLRX, SPFX & MIC,,
134%0.39, 0.05, 0.10, 0.39, 0.20xg/ml T, NM394
@ MIC ix CPFX @ MIC & h KT, fad 4 F|D MIC iz
BRIL T,

® C. freundii

25 Bk W Xt 3 % NM394 & MIC 1% 0.05~0.20xg/ml
Bizd b, MICs, & MICy iE >34 b 0.20ug/ml T
» -1, OFLX, CPFX, TFLX, FLRX, SPFX & MIC,,
13%&%1.56, 0.39, 0.78, 0.78, 3.13ug/ml T, NM394
@ MIC iz CPFX & MIC LIL, o 4 &Koo MIC &
DINTHo T2,

@ E. cloacae

238 2 ¥+ 3 NM394 o MIC i 0.05~0.394g/ml
BizH Y, MICs, & MICy 13%%0.05, 0.10ug/ml T

- 72,OFLX, CPFX, TFLX, FLRX, SPFX ® MIC,,
13%%0.39, 0.05, 0.20, 0.39, 0.20ug/ml T, NM394
@ MIC i OFLX, FLRX o MIC &£ v /s, CPFX,
TFLX, SPFX o MIC L 8EIL Tz,

2) BRMEE (Table 9)

(1) B. fragilis

34 #Rizxt 3 NM394 @ MIC i 3.13~100g/ml 3%
WH D, MICs & MICy, 2% %46.25, 25ug/ml TdH >
7o OFLX, CPFX, TFLX, FLRX, SPFX ® MIC,, IZ
%7250, 25, 3.13, 25, 12.5u4g/ml T, NM394 ©» MIC
it TFLX @ MIC X W XT, fiiod 4 oo MIC i2ELIL
Tz,

(2) B. vulgatus

65 BRI Xt 3 5 NM394 @ MIC % 3.13~>400ug/ml
Bich b, MIC,, & MIC,, 1354100, 400xg/ml TdH >
7o OFLX, CPFX, TFLX, FLRX, SPFX @ MIC,, iZ
&4 100, 100, 6.25, 50, 50ug/ml T, NM394 ® MIC

Table 9. Antibacterial activity of NM394 and other quinolones against Bacteroides fragilis group

Inoculum size: 10° CFU/ml

MIC (ug/ml)
Organism NO'.Of Antibiotics .
strains range MICs, MIC,,
NM394 3.13~ 100 6.25 25
ofloxacin 1.56~ 100 3.13 50
. .. ciprofloxacin 1.56~ 50 3.13 25
Bacteroides fragilis 3 tosufloxacin 0.10~  6.25 0.39 3.13
fleroxacin 1.56~ 50 6.25 25
sparfloxacin 0.39~ 25 1.56 12.5
NM394 3.13~>400 100 400
ofloxacin 1.56~ 200 25 100
. ciprofloxacin 1.56~ 400 25 100
Bacteroides vulgatus 6 tosufloxacin 0.05~ 12.5 1.56 6.25
fleroxacin 0.39~ 100 12.5 50
sparfloxacin 0.20~ 50 6.25 50
NM394 6.25~>400 100 200
ofloxacin 3.13~ 100 50 100
. . . ciprofloxacin 6.25~ 400 50 100
Bacteroides distasonis 4 tosufloxacin 0.3~ 12.5 3.13 6.25
fleroxacin 6.25~ 200 50 100
sparfloxacin 0.78~ 50 6.25 25
NM394 12.5 ~>400 100 > 400
ofloxacin 6.25~ 100 50 100
X ciprofloxacin 12.5 ~ 400 50 200
Bacteroides ovatus 12 tosufloxacin 1.56~  6.25 3.13 6.25
fleroxacin 25 ~ 100 50 100
sparfloxacin 3.13~ 25 6.25 12.5
NM394 50 ~>400 100 400
ofloxacin 12.5 ~ 100 50 100
L . . ciprofloxacin 12.5 ~ 200 50 200
Bacteroides thetaiotaomicron 43 tosufloxacin 156~ 12.5 313 6.25
fleroxacin 12.5 ~ 200 50 50
sparfloxacin 3.13~ 25 6.25 12.5
NM394 3.13~>400 50 200
ofloxacin 1.56~ 100 25 100
. . . ciprofloxacin 3.13~ 200 50 100
Bacteroides uniformis 45 tosufloxacin 0.20~ 6.25 313 6.25
fleroxacin 3.13~ 100 25 100
sparfloxacin 0.78~ 50 12.5 50
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T
2

Fohs 580 MIC X KTHotz,

(3) B. distasonis

44 BR 23 3 3 NM394 @ MIC i 6.25~>400ug/ml
BizdH v, MIC,, & MIC,, 3% 4100, 200g/ml THh >
7z, OFLX, CPFX, TFLX, FLRX, SPFX @ MIC,, &
£2100, 100, 6.25, 100, 25xg/ml T, NM394 & MIC
& TFLX, SPFX o MIC & b Xk, OFLX, CPFX,
FLRX @ MIC LU Tz,

(4) B. ovatus

12 Bk iz 9 % NM394 o MIC i 12.5~>400xg/ml
i dH D, MIC,, & MIC,, 13 £%100, >400ug/ml T
¥ -7, OFLX, CPFX, TFLX, FLRX, SPFX @ MIC,,
1344100, 200, 6.25, 100, 12.5xg/ml T, NM394 ®
MICiZZn 5 5D MIC LY KTH-Tz,

(5) B. thetaiotaomicron

43 BRICX 3 5 NM394 0 MIC i% 50~ > 400.g/ml 3%
iZH b, MICs, & MIC,, i3 &%100, 400ug/ml TdH -
7z, OFLX, CPFX, TFLX, FLRX, SPFX ® MIC,, I

& %100, 200, 6.25, 50, 12.5xg/ml T, NM394 0 MIC
BZhs 5FDOMIC XD KTHoT,

(6) B. uniformis

45 Bk 2 13 3 NM394 & MIC i 3.13~>400xg/ml
Bizkh D, MICs, & MIC,, 138 %50, 200ug/ml TH-
7zo OFLX, CPFX, TFLX, FLRX, SPFX & MIC,, i%
%2100, 100, 6.25, 100, 50xg/ml T, NM394 ¢ MIC
& TFLX, SPFX @ MIC & b X7, OFLX, CPFX,
FLRX @ MIC & 8EHIL Tz,

4. MEHBE B X CRPHEM

1) Mg

NM441 200mg # 1 H 2 BIREZOKRSE (n=7) L*
& Digsh NM394 EBEHS % Fig. 512, EWBE <
Z X —% % Table 10 R U7z, FIEIRERED Thay,
Crax B & UF AUCo-., D F 11X K 42.07h, 0.954g/ml
BL 4. 14ugh/mlTHD, &5 8 HHOBRKES (5
EH) BED Thaxs Cmex 8 & P AUC,-1, D FH L
2.29h, 1.14xg/ml, 5.52ugh/ml THh -7z, FIEHES

(ug/ml)
1.5
200mg X 2/day X8 days (n=7) (Mean=SD)
-]
.S
g
g .l |
S 1.01 B
Q "
=] “
8 )
E i
3 b4
a D& d
<« 0.51 |
S Q C
= ! 5 .\
Z e Q O A ‘. .\.
0 1 L 1 1 ] 1 L 1 1 1 1 1 1 L 9
0 12 24 0 12 24 12 24 0 12 24 (h)
0 12 24 0 12 0 12 24 0 12 24
) 1‘ 1‘ T T‘ 1‘ 1‘ 1‘ T 'T T T T drug administration
< lst 2nd 3rd 4th 5th 6th 7th 8th —>
Fig. 5. Plasma concentrations of NM394 during and after multiple administration of NM441

Simulation curve was obtained from the mean plasma concentration after single oral

administration for non-fasting

Table 10. Pharmacokinetic parameters of NM394 after the 1st and 8th day administration
during multiple administration of NM441 200 mg b.i.d, 8 days (n=7)
1st day 8th day
Case
no. Tmnx cmux AUCD-IZ Tmax lex T]/z AUCo—-Iz
(h) (ug/ml) (ug*h/ml) (h) (ug/ml) (h) (ug*h/ml)
1 2 0.99 4.93 2 1.01 7.35 5.43
2 3 0.67 3.14 4 0.88 4.19 4.65
3 2 0.89 3.94 2 1.10 6.84 5.36
4 0.5 1.21 5.10 2 1.44 5.81 6.16
5 1.5 1.08 3.79 2 1.27 8.84 5.57
6 1.5 0.89 4.00 1 1.20 6.60 6.10
7 4 0.90 4.08 3 1.06 6.32 5.36
Mean 2.07 0.95 4.14 2.29 1.14 6.56 5.52
SD +1.13 +0.17 +0.67 +0.95 +0.18 +1.42 +0.51
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B BRI ERED/ VT A — 5 3R —8 L, %7, BK
% 1 HHEER 200mg REBHEIKR SR D87 A —F % b
ey S ab— b LFRBEHER L AXZBRICBIT 3
M REEs 13 IEIZ—B L 12,

2) RepgRi

ROFEVBE B L URBRPHEME % Fig. 6, 71Z7R

L7z, E5HIBD 0 ~12, 12~24, 24~36 B & UF 36~48
T DFR S NM394 B 1352 86.5, 104.4, 179.5 B X
U142 .5ug/ml ¢, 1 [EREE (200mg) 233 5 Rk
WHRIIK228.6, 30.7, 39.5B L U38.6% ThHo720 —
H, BREEBSHD 0~12, 12~24 BFRIORS NM394 &
B3 %138.6, 24.1ug/ml T, 1 ERERICNT 5 Rp

(ug/ml) (%)
60
400 Mean +SD (n= 7))
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PEMRIZ R 247 .4, 6.0%THo T,

5 ElEABXUVERREMERE

1) BEH

2PN CEEROHIRIITD o 72,

2) BERREERE

WTNOBKREBETOLREMER2 R L ocase i 2
hotz,

m. = =

PiEER E McROKRELLEE, FORIEAD 1D
ELTTHIVD 2, HIEER2ER5T 3 LI BNMEENE
tL, BLOBAMEZEOELLCERNR, BHCE-T
it C. difficile DEAL T % toxin N THI2FHT B &
bhArZLBHIONTWEY, L, 2D ZBRM
HEANOEEIBEELDH Y, BHAOBETIHEARY
MBLUZDEE, RNEIE, EFOBLERNCBY
PRGFEERLBITHSOREC Lo THRBIIRER S
bDEEZO>NS,

NM44liZ7u Ry 7R LTR¥HTOF ./ v
REBIEETH 5, TOEMEENMIN X7 T LB
EEB LU 7 ABEEIHL, BEAVWHEERARZ bV
2EL, BEEEZED S AME N L BT
B ERTY,

NM441 ZEORSE/MEEE L VRIS h, BEHEE
HNM3H & U THERNIZSHT 548, KRINO NM441
D—Fix NM3M wEBE hEETCERET 5, 77,
NM3% i EHFALRIFEBITTA2Z 05, BAM
BANOEENBEEIND, 22T, BERATHAICHL,
NM394 £ LT 100mg &FE 3% NM441 &% 288, T4
bbb 200mg 21 H2ME, 8 AEREOKBRSL, HENME
BNORErH»BLL b, EFETEBERPHE, EEH»
SHOBEL- B OMBORARZIMEAE L2, 272,
REKESC X 246188, BEAB X UBRRREBEA~D
HEZDOWTRET L,

¥7, EENHEEENOXETH I, FaMEE2F
BHEBTHI5BE, E. coli, Klebsiella sp., Citrobacter
sp. B & U Enterobacter sp. % @ Enterobacteriaceae
FREHEFC—BECES LREBAUT ko7
28, BERTHRIIEML, ZIZREHEE CRE L,
77 LGB Staphylococcus sp. R Enterococcus sp.
THREHM P BB Lz, ZoMhos 7 sk
MARE T2, Pseudomonas sp. 35545 HE L5
BT 3IHBIC—EICEMU, case JLiCATE
E, Wb 1BIDADEIMTH > 72, YLO T35
it & G T %I —RERICEINER 2 3 L 7208,
—EBDEA DR, INERY, BIFTHEK
R SHER I —BECED Ui, B5KT 10 H#A7
TRIZBEFHAERIOMICEEL 205, BRIzh2 NS
VEBHELHMMBLDY, EECIESKT 0
B ETHLHLEDTIREVLEEZ SN, BIKFEEE

BREBTHIIRE, & BB WCHFEET 5 Bifidobacterium
B & U B. fragilis group DBREHICKE BELIT o
120 Lactobacillus WX FHEP TRIEZE T ol
case JE WA B & IPTEREHMEP TR CHESL
17 Veillonella, Fusobacterium, Lec. (+) Clostridium
BRSSPI —@EOBP O BREHBRLUAT 2R LT,
BESHEEHETRELLERZD 5N dhotz, L,
NM441 i3 Enterobacteriaceae i B2 & % RIZ2 3 5, B
fragilis group ~DFEEIID 2, RESEREECE I
RO ohhol, CMBMOF /o »REEXD
CPFX?, TFLX!9 8 X U FLRX'") L [EFDOERITH-
720 C. difficile B S5BatA% R & iz case 1T case
1, case 4 ThHY, case 1 TIIHEE5KRTH3H, 58,
10 H, 20 HHZ, case 4 TSR TH 20 HE IR
&h, BB D-1 antigen & 500ng/g B & hiz, 20
fl, 5T #IZ1X case 5 & case 7 T D-1 antigen 38
B & h, BRE5BEBEIC case 1 T C. difficile #3, case 4
T D-1 antigen R S Wz AED T & <, C. difficile
%7213 D-1 antigen 2% 7 B 4 BT S iz 28, TH
BRHsNEholz, Case 1 1B\ Tk D-1 antigen
X3 2 MEFMiEfoBRE R EENAS5hH, C
difficile 8 X ' % @ D-1 antigen DR HE LB L Tw
720

BEPIESHEEG 7 28T NM394 37D 5
M, 320~1,491ug/g DEEERLIz, BEKRTHIZC
difficile 8 & 1* D-1 antigen 2S8H! X 117z case 1, case
4 DEFEPREZHBENEEER L. BEKTHRE
X 7 Bk 3 fix NM394 23388 s iz 57228, case 1
BEESKRTS5HEBET, case 4 3R IFIBER
T3HHzTHED oz,

HERRS BPME CN T 2 MbE3 gRB I T2
EBHSNT WD, %I THIROEFENHEEAOTE
2B THIOEED S SBESNB2 OMBEOEERHE
10 CFU/ml iz 8 i 3 NM394 ¢ OFLX, CPFX,
TFLX, FLRX, SPFX x4 2 EKIRSH 2 b1, 7
7 LBHE P S, aureus, a-hemolytic streptococci,
E. faecium, Group D streptococci iZ¥t3 % NM394 D
MIC ix OFLX, CPFX, TFLX, SPFX ®» MIC @ U#»
J|IL, FLRX @ MIC & D/NTH o7z, S. epidermidis,
% Dfthd CNS, E. avium 333 %5 NM394 @ MIC i&
OFLX, CPFX, SPFX & MIC & E U»8Ef(L, TFLX
OMIC X DK, FLRXOMIC & Y /NTHoT, E
Jaecalis iz »t 3 5 NM394 ¢ MIC i3 TFLX ® MIC &
DRTHY, fihd 4 FHD MIC £F UL Twis
77 hetEY E. coli, E. cloacae \2xt3 %5 NM394 O
MIC ix CPFX, TFLX, SPFX ® MIC k5 U»¥EfELL,
OFLX, FLRX @ MIC & W /NTH - /2o K. pneumoniae
Xt 3 5 NM394 o MIC i CPFEX o MIC X Y KT,
D 4 FHKjod MIC £ R UHEEBL T>iz, C. freundii
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it % NM394 @ MIC i CPFX & MIC 8L, fii
DAEKIDOMIC XO/NTHoTe 2D &S KFRME
wxtd 5 NM394 OHE IS £ TOHE & 1 IZEFED
BETH - 1219, BEKMED B, fragilis group ¥, B.
fragilis \wX39 %5 NM394 & MIC ix TFLX @ MIC & b
AT, i 4 FEHID MIC L R ULELIL, RRFHOHE
H1%mRL7Iz. B. vulgatus, B. distasonis, B. ovatus, B.
thetaiotaomicron, B. uniformis & 5t 3 2 NM394
MIC iz TFLX @ MIC & b KT, MIC,, iZ 200.g/ml LA
Lo 4 Bl ERBRCHENEZZ 072, 22T, &5
FAAET, REGHAMP - B3RERTRICOBEI N EE
x5 NM394 0 MIC BT L7 & 2 5%, & 5H#RH
BIUBRERTEHEOMICHEL ko TwrHENS
ok, DL I F /0 RMEERECLD B
fragilis group IZXf 9 23 MIC 8E< %25 2 LIXEETYH
WEXIN TR, —7F, FIHEETRIZLEAEDHE
BETMICOZLRRD 5Nt ds, =D 5 A
BHERE CIIREHET D MIC 8wk bR sz,

MmEEHEE L L URPHEICOWTRETLI-ER, #)
E& G & BRI GRED Thaxs Cmax B & U AUCo-y; &
FIZ—HL, EEERRVWbDOEEZ SN, 2, K
AEC BT 5 MEBEFBE O EREIZERE 1 FHEER 200
mg BBHEEIKRERY D/XT A—F 2 b EICY I LV —
ML MERPBEHERIZIZ—RL Tk, S612K/8
T A =% B L URPHEMFIZEERE [ FHABRRFOMEY &
ZIZ— L7z,

EWEROHRIZLFICED sz o Tz, BRREME
NDHFETIE, WThOBKREETCLREEERLL
case i o7z,
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Influence of NM441 on human fecal flora
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Yoichiro Yoshinaga, Keiko Oda, Yasutaka Sakata, Kaoru Tominaga,
Hirohisa Kato and Fumio Yamashita
Department of Pediatrics, Kurume University School of Medicine
67 Asahi-machi, Kurume 830, Japan

NM441, a newly developed prodrug type quinolone, was administered to 7 healthy adults at a dose of
200mg, twice a day for 8 days, to study the effects of this drug on the fecal bacterial flora, to determine
the fecal concentration of NM394, which is the active form of NM441, and to examine the drug sensitiv-
ities of NM394 and other quinolones to various bacteria isolated from fecal samples. In addition, the
pharmacokinetics and safety of NM441 were evaluated. The results were as follows.

1) Enterobacteriaceae temporarily decreased below the detection limits during the administration of
the drug in all cases. The average number of other gram-negative bacilli and gram-positive cocci
including Staphylococcus sp. and Enterococcus sp. also temporarily decreased during the administration.
The total number of aerobes decreased during the administration. However, no constant change was noted
in the average number of Yeast like organisms.

No changes were observed in the average number of Bifidobacterium and Bacteroides fragilis group, but
the average number of Veillonella, Fusobacterium, and Lecithinase (+) Clostridium temporarily decreased
during the course of drug treatment. No change was observed in the total number of anaerobes.

After the drug treatment, however, the fecal flora soon returned to their former levels.

2) Clostridium difficile was isolated from 2 cases from the first day of treatment to the 30th day after
administration of drug, and D-1 antigen was detected the same day. One of the 2 cases showed a significant
increase in neutralized antibody titer in the serum. Furthermore, D-1 antigen was detected in 2 other cases
after administration. During administration, C. difficile and D-1 antigen were not observed in all cases.

3) The fecal concentrations of NM394 were 320~1,491xg/g in all cases during the administration, and
the highest fecal concentrations were determined at the end of the administration in 5 cases out of 7. After
the administration of drug, the fecal concentration was below the limit of detection in 3 cases out of 7. In
the other cases, NM394 was detected in 3 cases to the 3rd day after treatment and in 1 case to the 5th day
after treatment.

4) The MICs of NM394 for some species of gram-positive cocci were similar to those of ofloxacin
(OFLX), ciprofloxacin (CPFX) and sparfloxacin (SPFX). The MICs of NM394 against Escherichia coli and
Enterobacter cloacae were equal or similar to those of CPFX, tosufloxacin (TFLX) and SPFX, less than
those of OFLX or fleroxacin. The MIC of NM394 against Klebsiella prneumoniae was greater than that of
CPFX and equal or similar to that of the other quinolones. The MIC of NM394 against Citrobacter freundii
was similar to that of CPFX and less than that of the other quinolones. The MICs of NM394 against
Bacteroides fragilis group were larger than those of TFLX and equivalent to those of the other quinolones.

5) The Tmax, Cmax and AUC,-,, of the 1st dose were almost equal to those of the last dose, no
accumulation was observed. Each parameter and the urinary excretion rate were almost equal to those of
the phase I study.

6) No side effects and no abnormal laboratory findings were observed.



