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NM441 i3 BAFEHEIRSHCRIBE N, 7o Iv S
Bo* /o RERNERTH 5, NM441 O EHERE
NM394 @ 1t % R i ( £ ) -6- fluoro -1- methyl -4- oxo -
(1- piperazinyl) -4 H - [ 1,3] thiazeto [ 3,2- a ] quinoline -
3-carboxylic acid TH Y, ¥/ VVBREKO 1L L 2L
S &8t 4 BBEEREL T3, NM441 13 NM394 O 7 fif
ERTGVZNBERAFY I FY VNV A FIVEEDFRIL
HHED SN TWE, AFIRORS® EESRHEEE X D RIX
ShlBEPr BN, EEAKE NM394 & L THERE
HERTY, NM394 1377 LBHEB L U7 7 ARMHE IO
LTLBHEOTREAR PV EBL, FCRBER2ELS
ARMEIC & 3 HEBRARPAE X L THROIEB I 2R T2,

FEpREE 1 HE3RBR I B> T, 100, 200 B £ UF 400mg ZERG B [a]
BERED NM394 [MAEHEE 3R E5%G 1 RECRSBRE
EL, HERERPIZ7.7~8. 9B TH 729 F1, BERE
BRI TORBRP PRI 31~46% TH > 729

S, Br 3BERABYEEE 6 220 RE LT, FHK
& BRERFOXH ORI RIZTHECOWT, FANIKE
721343, ofloxacin(OFLX, &Vt vy F®) 3K TIRAT 3
3-way crossover (s TR L7 DT, ZOREEHET 5,

RBERER Y, FIRRFRGREEZESICBL THERER
BEFEE I, 1992 £ 11 B HFlRRktc TERS N,

1.8 B& K5 &

1. BEBRE

NM441 1¥, NM394 & LT 100mg &F ¥ % 100mg £
BRI, 72, BYWENEIRBOLEBSTEESR L LT,
OFLX 100mg $E% A L 7z,

2. WhERE

AREBOESE, BN, NECOLTHLERL, K
BRADEMEETEL 20 U LOBERABEEES
ERRELT, M2, HEERE, OB KB X MK
EFERELERBL, BREUBENT 6 L2 HEBRE L
L7z,

WERE 1L, FAIDOIEBIKABR B L UEITT 2EKA
Bk o VK ARBRO BN, NS, ABRAEBLUTF
AN BEHERIE DWW THoRHBEEL, XEWXLSEH
BErBl, KBAOEMNB L URPELRIZ, #EBREOR
HELF L LI,

WERE DER, BRBLUHEER, 2T 20~22 K
(E9fE+SD 1 20.7+0.3 %), 160~178cm (FiH{E+-
SD:169.7+2.5cm), 57~75kg (EH#HE+SD : 65.2+
3.3kg) TH-': (Table 1),

Table 1. Background characteristics and allocation of six healthy male volunteers

A Body Body Treatment
Group Volunteer ge height weight
no. (yr) (cm) (kg) Period I Period Il | Period III
1 1 22 178 75 NM441 NM441 ofloxacin
2 20 169 71 with water | with milk with water
2 3 21 167 59 NM441 ofloxacin NM441
4 20 172 58 with milk with water | with water
3 5 20 160 57 ofloxacin NM441 NM441
6 21 172 71 with water | with water | with milk
Mean 20.7 169.7 65.2
+SD 0.3 2.5 3.3

* T 060 ALIRTHALX AL 12 %755 TH
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3. REEBIUKRE A

#5813 NM441, OFLX & % iz 200mg (100mg $€ 2
$8) L/, HBRE 6 AXEMFERC2HTOOIHCT
i}, Table 1iZ/R¥ & B Y 3-way crossover FKiZHEV,
1AM O T NM44L 2K E 234 200mlic & D
FREE, 7213 OFLX %7K 200ml iz TAREE L 7z, £ R
IRO4H.(FE 3.5 49, AMBRS 3.5% L, HIgZLE
5 8.3%LALE) 2ER LIz, &8, OFLX DWW Tid4
L 2RECRNCEEER2ZI LI EPHFEINT
BYY, KRR TIIKTORIERD H»DENEERET LTz,

HERE IR SRR 22 BRI MR e U, MH THR
A EREL, (FHBRCER:, 0BHRCIRRL
57z, ¥z, BE5HIA 18 Bid o 5% 24 RO FHER
BERT 2 Tix, BRIELUEMOEED b &, FFRHEETIC
A& €z,

4. BE - -REHE

1) &2t

Fig. 1 DBBRA Y ¥ 2 — v, BEEROHERS
JUMZERBLI, ®&, 5K, GREOHEIREH
WZEBL Tz,

BEBRARER T Table 2 R LZEHBICOWT, #5HiB
FUER 24 FBFEIWCERL 72, MEEIZDWTIE, ¥
5hi, 5% 3IBIC4FRCHIEL .,

2) EVBEOAE

Fig. 1 DRBA 7 ¥ 2 — Vv, BEFIR S i
5#0.25, 0.5, 1.0, 1.5 2, 3, 4, 6, 8, 12, 24
B D 12 R4 > b THRILE{TY, & 5 hi- K 2205
BEL TME 2L, BEAER: CHRERTF L. %

7z, B5#%0~2, 2~4, 4~6, 6~8, 8~12,
12~24 BEICBER 21TV, BonRIIRENER, B
EERIER £ CHREFEEL 2.

mES s L CRFO NM39%4 8 & U OFLX BE i,
Escherichia coli Kp SRR BB E T 57 41 A7E &k
By FHEECT, BERFEEREMEHAFR BN
BT LT, BIEAEHE L CIRZEEM (v X1)
BER LT, EXfhRIE, MFIHERED 7 —NVIE %
v, RiZ1/15M ) VEBEER (pH 8.0) EHWTHE
BL7%.

3) EYHENBIRE ORI B X UHaHnE

EHOMEFREBE (Cnax) B & UZ O ZRH
(Tmax) i, BEEAMEL DFE L2, BEEEH (T,
13 6 ~24 BER O ME PIWEHRE LV, MBEFBE-FH
HAR TER (AUC-») 13, B & D BWREEER
KEFR ¥ CHB U E Uiz, %72, FYHERERE (MRT)
PEHEL, TOERLDHMAER (Vdss/F) BLU2E
27V 75>~ A (CLtot/F) %FEUL7,

FAOBNADEE LRI T 57: 0, NM3% O£
HERET ST X — 5 — (B X CURBRPHERROFRE
REZNGEDDH 5 t RETITV, ZOEREAMERZS KL
Lz B8, AXHTOMIZFEHELSD TR LI,

II. # 3

1. Z&t

2REHOVWTIHOFERE BT LREMREITAD
s, BRBRESERCBLTHIIE L TREBELTE
BERDoshibod, MEEEIR, BRE5H, B5ER3BL
T4 BETRELEIIED sk o7 (Table 3),
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Table 2.

Study schedule

Items of clinical laboratory tests

Hematology

RBC, Hb, Ht, Platelets, WBC, WBC differential, Reticulocytes

Blood chemistry

GOT, GPT, ALP, Total and direct bilirubin, LDH, y-GTP, LAP,
BUN, Creatinine, Na, K, Cl, Glucose

Urinalysis

pH, Protein, Glucose, Urobilinogen, Bilirubin, Occult blood, Ketone body
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Table 3-1  Clinical laboratory findings
Volunteer no. 1 2
Parameter Normal range Period 1 Period II Period III Period 1 Period 11 Period I11
before | after | before | after | before | after | before | after | before | after | before | after
RBC 410~530 (x10*/mm?) 530 530 524 536* 515 531°* 526 509 482 497 485 483
Hb 13.6~16.8 (g/dl) 15.7 15.9 15.8 16.2 15.1 15.9 15.4 15.1 14.5 14.7 14.1 14.5
Ht 40.0~48.0 (%) 48.0 49.8* 46.2 47.5 47.0 46.9 48.1* 47.9 43.2 44.4 44.1 43.3
& Platelets 13~30 (x10*/mm?) 25.8 25.2 26.4 26.6 23.0 25.0 29.2 29.0 31.7* 30.6* 29.1 29.9
S| WBC 4,000~8,000 (/mm?® | 6,700 5,200 6,000 5,600 6,200 6,300 6,200 5,900 6,600 6,100 5,900 5,700
% ['g [ Basophils 0~3 (%) 0 0 1 ] 0 1 1 1 ] 1 0 ]
QE, g Eosinophils 1~5 (%) 0* 3 3 2 3 2 1 1 1 2 2 1
T | £ | Neutrophils 47~176 (%) 45° 37t 39* 39° 27° 36° 43¢ 49 49 45* 40° 47
§ Lymphocytes 20~45 (%) 54° 54* 52°* 52* 63° 55* 49° 44 40 46* 50* 47
Monocytes 2~8 (%) 1° 6 5 6 7 6 6 5 9* 6 8 4
Reticulocytes 2~20 (%0) 11 9 14 13 15 16 10 10 10 11 11 11
GOT <40 (K.U) 19 19 20 16 17 19 15 12 19 16 16 16
GPT <30 (K.U) 16 17 15 15 15 18 10 8 13 11 9 10
ALP 2.0~11.0 (KA.U) 7.5 7.7 7.8 8.4 8.3 8.4 5.3 5.4 5.0 4.9 5.3 5.3
D. bilirubin 0.1~0.3 (mg/dl) 0.3 0.3 0.2 0.1 0.1 0.4* 0.2 0.2 0.2 0.3 0.1 0.3
2| T. bilirubin 0.2~0.8 (mg/dl) 1.2* 0.8 0.6 0.6 0.5 0.8 0.7 0.5 0.6 0.5 0.4 0.6
2[LDH 150~500  (Wrok.U) 293 320 323 317 293 297 230 223 337 312 284 288
§[yctP <40 (mU/mD| 13 14 12 v 14 12 9 9 11 9 10 8
; LAP 70~200 (GR.U) 134 132 127 138 123 124 126 130 126 122 123 116
8 BUN 8.0~20.0 (mg/dl) 15.8 18.0 14.2 14.4 17.0 15.9 12.5 14.4 11.8 12.1 13.3 13.5
o | Creatinine 0.4~1.3 (mg/dl) 0.9 0.9 0.9 1.0 0.9 0.9 0.8 0.8 1.2 0.9 0.9 0.8
g Na 135~150 (mEq/1) 141 141 140 139 139 141 141 143 144 141 140 144
g K 3.5~6.3 (mEq/1) 4.3 4.6 3.9 4.6 4.3 4.5 4.8 4.1 4.1 4.5 4.4 4.5
= |Cl 96~110 (mEq/1) 103 101 103 101 102 101 101 105 104 104 103 104
pH 5~8 6.0 6.0 6.0 7.0 6.0 6.0 5.0 6.0 6.0 6.0 5.0 5.0
» | Protein (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
'@ | Glucose (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
'S | Urobilinogen (+) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
g Bilirubin (-) (=) (=) (=) (-) (=) (=) (=) (=) (=) (=) (=) (=)
Occult blood (=) (=) (=) (=) (=) (=) (=) (=) (=) (-) (=) (=) (=)
Ketone body (-) (=) (=) (=) (=) (=) (-) (=) (=) (-) (=) (=) (=)
Glucose** 70~110  (mg/dD]| 95 [ 87 [ 84 [ 97 ] 89 | 85 J100] 95 [ 91 [ 82 82 [ 88 ] 89 [ 89 [ 93] 86
* > abnormal value, ** : before, 3 hours after, 4 hours after
Table 3-2  Clinical laboratory findings
Volunteer no. 1 2
Parameter Normal range Period 1 Period 11 Period III Period 1 Period 11 Period III
g before | after | before | after | before | after | before | after | before | after | before | after
RBC 410~530 (x10*/mm?) 541* 522 545* 552* 551* 549 566* 523 536* 546* 503 535*
Hb 13.6~16.8 (g/dl) 15.5 15.2 15.7 16.0 16.1 16.2 15.9 15.3 15.3 15.7 14.6 15.8
Ht 40.0~48.0 (%) 46.9 45.4 47.8 50.2* 46.9 47.1 49.4* 45.5 46.9 50.5* 43.5 46.9
& Platelets 13~30 (x10*/mm?) 20.1 22.0 18.7 21.8 24.8 23.8 24.1 24.2 21.6 21.3 22.7 23.0
% WBC 4,000~8,000 (/mm?)| 8,600* 8,000 7,900 | 8,100* 7,900 | 8,500 5,500 6,200 4,500 5,400 6,300 6,400
S | § | Basophils 0~3 (%) 0 0 0 0 1 1 1 1 0 2 1 1
E E Eosinophils 1~5 (%) 2 2 2 2 2 2 4 3 3 3 5 4
T % Neutrophils 47~76 (%) 54 57 56 56 46* 51 32* 43* 48 39* 41* 38*
& | Lymphocytes 20~45 (%) 38 36 37 37 42 40 54* 47* 46* 51° 48* 51*
= [ Monocytes 2~8 (%) 6 5 5 5 9" 6 9 6 3 5 5 6
Reticulocytes 2~20 (%0) 9 8 7 8 9 8 10 9 10 9 10 9
GOT <40 (K.U) 14 11 13 18 15 12 18 17 13 12 38 34
GPT <30 (K.U) 9 8 9 10 13 12 10 9 7 7 10 13
ALP 2.0~11.0 (KA.U) 8.3 7.5 7.5 8.3 8.3 8.3 10.4 9.3 8.1 9.0 8.1 8.8
D. bilirubin 0.1~0.3 (mg/dl) 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.3 0.2
g‘ T. bilirubin 0.2~0.8 (mg/dl) 0.9* 0.4 0.6 0.5 0.8 0.7 0.8 0.5 0.8 0.4 0.8 0.5
E LDH 150~500 (Wrok.U) 254 271 267 294 304 288 287 293 268 276 407 379
9 y-GTP <40 (mU/ml) 8 8 9 7 8 8 11 10 10 11 8 10
; LAP 70~200 (GR.U) 116 112 115 133 119 126 146 132 143 146 134 145
S| BUN 8.0~20.0 (mg/dl) 12.4 11.8 10.5 13.7 12.9 14.4 15.8 17.0 16.3 16.6 16.0 14.1
o | Creatinine 0.4~1.3 (mg/dl) 0.9 0.5 0.9 0.8 1.0 0.9 0.9 0.8 0.8 0.8 0.9 0.9
g Na 135~150 (mEq/1) 140 145 141 141 139 142 140 146 141 142 142 144
g K 3.56~5.3 (mEq/1) 4.3 3.6 4.4 3.6 4.0 4.4 4.7 4.2 4.4 3.9 4.1 4.7
< |Cl 96~110 (mEg/D 102 104 102 100 101 101 103 105 101 104 104 108
pH 5~8 5.0 5.0 6.0 6.0 6.0 6.0 6.0 5.0 7.0 6.0 6.0 6.0
» | Protein (=) (-) (-) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
‘@ | Glucose (=) (-) (=) (=) (=) (=) (=) (=) (=) (-) (=) (=) (=)
'S | Urobilinogen (£) (-) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
g Bilirubin (-) () (=) (=) (=) (=) (=) (=) (=) (=) (-) (=) (=)
Occult blood (=) (-) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
Ketone body (—) (-) (=) (=) (-) (=) (-) (—) (-) (=) (-) (-) (—)
Glucose** 70~110 (mg/dD| 82 | 79 | 78 | 82 [ 82 [ 75 [ 8718 [ 8 [8 | 85 | 76 [ 80 | 76 [90 [ 88

* D abnormal value, **: before, 3 hours after, 4 hours after
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Table 3-3  Clinical laboratory findings
Vol no. 1 2
Parameter Period I Period II Period III Period I Period II Period III
Normal range before | after | before | after | before | after | before | after | before | after | before | after
RBC 410~530 (X 10*/mm’) 521 518 512 511 526 524 504 525 528 506 517 508
Hb 13.6~16.8 (g/dl) 15.4 15.4 14.8 15.3 15.4 15.6 14.7 15.2 15.2 14.6 14.6 14.6
Ht 40.0~48.0 (%) 44.9 44.6 45.6 44.7 46.2 47.6 42.2 43.8 45.4 42.6 43.9 44.4
& Platelets 13~30 (X10*/mm’) | 31.8* 31.5* 29.1 30.8* 28.8 28.9 22.2 21.6 20.8 22.3 20.8 22.2
% WBC 4,000~8,000 (/mm?)| 7,400 7,600 | 8,100 7,500 7,800 7,500 7,800 | 6,800 7,400 7,600 6,200 | 7,200
‘® | 3 | Basophils 0~3 (%) 1 0 0 0 0 1 0 2 2 2 0 1
E E Eosinophils 1~5 (%) 5 2 3 3 3 3 4 4 3 4 1 3
e i | Neutrophils 47~76 (%) 40* 58 46 41°* 55 47 46* 50 51 56 58 54
é Lymphocytes 20~45 (%) 50* 35 46" 53* 40 42 45 36 35 31 36 34
Monocytes 2~8 (%) 4 5 5 3 2 7 5 8 9* 7 5 8
Reticulocytes 2~20 (%0) 16 15 16 16 15 16 22° 22* 18 17 20 18
GOT <40 (K.U) 21 18 19 18 15 14 16 14 13 20 14 11
GPT <30 (K.U) 23 22 22 19 17 16 10 10 11 18 13 10
ALP 2.0~11.0 (KA.U) 9.0 8.7 8.8 8.8 8.0 9.0 9.8 10.3 11.4* 10.6 8.6 9.4
D. bilirubin 0.1~0.3 (mg/dl) 0.2 0.3 0.2 0.4 0.3 0.3 0.3 0.3 0.2 0.4* 0.3 0.3
E‘ T. bilirubin 0.2~0.8 (mg/dl) 0.6 0.6 0.6 0.8 0.9* 0.6 1.1* 0.8 0.8 1.0* 1.3* 1.0*
2 LDH 150~500 (Wrok.U) 292 303 279 298 263 291 318 326 277 318 312 320
E y-GTP <40  (mU/ml) 36 37 36 38 38 40°* 12 13 14 16 15 14
Y| LAP 70~200 (GR.U) 179 183 170 176 175 190 136 141 138 134 142 143
g BUN 8.0~20.0 (mg/dl) 11.2 12.6 11.8 11.2 13.0 13.9 11.7 13.2 16.3 16.5 14.5 14.8
o | Creatinine 0.4~1.3 (mg/dl) 0.9 0.8 0.8 0.8 0.8 0.8 0.9 1.0 0.8 0.8 0.8 0.8
#(Na 135~150  (mEq/1) 142 140 141 146 143 143 142 141 141 145 142 142
g K 3.56~5.3 (mEq/1) 4.1 4.3 4.3 4.3 4.4 4.3 4.1 4.6 4.1 4.3 4.1 4.0
3| Cl 96~110  (mEq/1) 105 103 104 105 104 103 102 106 103 104 102 105
H 5~8 6.0 6.0 5.0 5.0 5.0 5.0 6.0 6.0 5.0 5.0 6.0 6.0
« | Protein (=) (=) (=) (=) (=) (=) (=) (-) (=) (=) (=) (=) (=)
‘2 [ Glucose (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
s  Urobilinogen (£) (=) (=) (=) () (=) (=) (=) (=) (=) (=) (=) (=)
:;L; Bilirubin (=) (=) (=) (-) (=) (=) (=) (=) (=) (=) (=) (=) (=)
Occult blood (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (-)
Ketone body (-) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
Glucose** 70~110  (mg/dl) [ 90 8 ] 91 [88] 8 | 90 [8 ] 80 [8 [ 88 [ 95 Jos[ser oo [aa]n
* : abnormal value, ** : before, 3 hours after, 4 hours after
2 . EYMENEIRE 3) OFLX IM¥EHEE ¥ & URHEi

1) NM394 M

NM441 % 200mg Z KRS % O MEF NM394 HEs#E
8% Table 4 8 & U Fig. 212, EY&EROMBITER
% Table 5 ZRF, KTHREL 2HA D NM394 MFEH
BEX, 1.310.4FMTRBHERE1.43£0.27ug/ml i
EL, A 6.410.7 B TH% L0 AUCo-w, MRT,
Vdss/F, CLtot/Fix # v £ h 7.60+1.47ug+h/ml,
7.6+1.0h, 206.0+47.7L/body, 456.5+112.6ml/min
THolz,

49, CHRIE L /-3BE& D NM394 Mg h & id Kk iR
ERFICH R TEL#EB L, Chax 13 1.0010.26pg/ml,
AUCo-0 12 5.19+1.72ug*h/ml &, 21 Zh 30%, 32%
BEIZBT L7 Toaxs Tips MRT @2 Fh 1.1£0.5
h, 7.4+1.8h, 8.5+2.0h THYH, EERZITDS>h i
o1z, Vdss/F, CLtot/F i3 ##i 374.1+204.5L/
body, 699.4+215.4ml/min TH -7z,

2) NM394 RebgEi

NM441 % 200mg #& O£ 5% 24 B¥fE £ T D NM394
RABE B L CRBERPHEMES Table 6 8 & U Fig. 3
WiRd . AL TOREIC LD RPEES & R IZE
TL, 5% 2BEUETREEENED SNlz, 24 B
BgcoRBPEMEIZ 43.915.8% 5 5 30.8+5.4% &
28%AET U7z,

OFLX % 200mg Ok 5®%OMEFBENRY, Y
HERBITER B & URSHER % Table 7~9 iR
36 Tmaxs Cmaxs T12s AUCoy MRT, Vdss/F, CLtot/
FizZh®h 1.3+0.3h, 2.37+0.17g/ml, 6.4+0.5h,
18.78%2.47ugh/ml, 9.1+0.4h, 98.6+13.6L/body,
180.0+22.7ml/min TH Y, 24 R RER PHEMER
81.9%+2.5% TH -7,

m. =

¥/ urRABEROVL o0, THIZTA, °F
AV T L, ANYTLEOH FA CEET CRIUCHE
ERIDZIESMEINTE DO, NM44l bHBHH2
WIREHF E DB X Y, BINKMET T 5 2 L R
ANTRBEN, SEBL I, YNV T AEEGAVRENL
UCTHERSRIARS (L) 0, FHORRCKRRTE
BERANT2HNT, BERABEENKR L LIERE
HEHEBRERMEL /2,

AHF %7213 OFLX #5112 & 0, BEASER % 72 IZEKER
BEEAELBHRED Shikd o, Bt/ o Rl
D enoxacin B X Uf lomefloxacin i BT, EBRE
MEE % FHHELERALSRESNTE DY, KFBRCBY
THHEIRSROEHEFMEOLEIC D> »TREL
120 ZDHER, BEINTIERESR 2 KAV, ThD
b NM441 R E5HTON12424 ¥4 >+, OFLX &5
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Table 4.  Serum concentrations of NM394 after oral administrations of NM441 with water or milk
Serum concentration (uxg/ml)
Drug Volrl;tgteer Time after administration (h)
0 0.25 0.5 1 1.5 2 3 4 6 8 12 24
1 ND 0.02 0.25 1.19 1.08 0.96 0.83 0.55 0.42 0.31 0.13 0.07
2 ND 0.23 1.05 1.32 1.27 1.04 0.72 0.57 0.44 0.34 0.11 0.06
3 ND 0.49 1.46 1.52 1.38 1.10 0.69 0.58 0.41 0.30 0.15 0.04
With 4 ND 0.09 0.49 1.12 1.32 1.58 0.87 0.73 0.44 0.29 0.14 0.05
water 5 ND 0.19 0.75 1.85 1.46 1.17 0.84 0.42 0.48 0.38 0.21 0.08
6 ND 0.03 0.04 1.07 1.12 0.83 0.54 0.38 0.21 0.16 0.09 0.03
Mean 0.18 0.67 1.35 1.27 1.11 0.75 0.54 0.40 0.30 0.14 0.06
+SD 0.18 0.53 0.30 0.15 0.26 0.12 0.13 0.10 0.07 0.04 0.02
1 ND 0.02 0.62 0.97 0.63 0.44 0.28 0.21 0.17 0.13 0.08 0.03
2 ND 0.05 0.61 0.47 0.46 0.33 0.21 0.17 0.13 0.11 0.06 0.04
3 ND 0.03 0.36 1.32 1.28 1.16 0.98 0.69 0.47 0.34 0.12 0.06
With 4 ND 0.03 063 031 0.5 0.8 0.72 049 0.3¢ 022 0.07 0.04
milk 5 ND 0.03 0.76 0.97 0.94 0.82 0.52 0.42 0.31 0.22 0.12 0.05
6 ND 0.09 0.87 1.25 0.76 0.68 0.39 0.28 0.21 0.14 0.09 0.03
Mean 0.04 0.64 0.88 0.77 0.72 0.52 0.38 0.27 0.19 0.09 0.04
+SD 0.03 0.17 0.41 0.30 0.30 0.29 0.20 0.13 0.09 0.03 0.01
ND: <0.05 gg/ml
(ug/ml)
2.0—‘
-o- with water
—&-with milk
e 1.5 (Mean=SD, n=6)
(=}
‘5
]
[
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Fig. 2.  Serum concentrations of NM394 after oral administrations of NM441 with water or milk
Table 5. Pharmacokinetic parameters of NM394 after oral administrations of NM441 with water or milk
D Volunteer Tmax Crex T AUCop-o MRT Vdss/F CLtot/F
rug no. (h) (ug/ml) (h) (ug+h/ml) (h) (L/body)  {(ml/min)
1 1.0 1.19 7.2 7.48 8.8 235.6 445.6
2 1.0 1.32 6.4 7.72 7.4 192.7 431.8
3 1.0 1.52 5.4 7.96 6.4 161.3 418.8
With 4 2.0 1.58 6.0 8.14 7.0 171.3 409.5
water 5 1.0 1.85 7.1 9.37 8.8 187.0 355.7
6 1.5 1.12 6.5 4.92 7.1 288.2 677.5
Mean 1.3 1.43 6.4 7.60 7.6 206.0 456.5
+SD 0.4 0.27 0.7 1.47 1.0 47.7 112.6
1 1.0 0.97 7.4 3.82 8.3 433.5 872.6
2 0.5 0.61 10.9 3.31 12.6 758.3 1,007.0
3 1.0 1.32 6.3 8.08 7.4 183.7 412.5
With 4 2.0 0.86 6.2 5.20 7.4 285.4 641.0
milk 5 1.0 0.97 7.1 6.03 8.4 279.3 552.8
6 1.0 1.25 6.7 4.69 7.1 304.1 710.7
Mean 1.1 1.00 7.4 5.19 8.5 374.1 699.4
+SD 0.5 0.26 1.8 1.72 2.0 204.5 215.4
paired t-test p=0.1747 p=0.0430 p=0.2250 p=0.0262 p=0.3178 — —
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Table 6. Urinary concentrations and cumulative recoveries of NM394 after oral administrations of NM441 with water or milk
Urinary concentration (cumulative recovery)
Drug Vol:gteer Time after administration (h)
0~2 2~4 4~6 6~8 8~12 12~24
1 69(11.9) 132(24.1) 78(29.0) 91(31.7) 58(36.2) 21(43.7)
2 259(18.1) 151(31.7) 88(37.0) 60(41.7) 52(46.5) 28(53.3)
. 3 605(15.1) 183(25.2) 101(28.7) 53(31.6) 24(36.9) 14(42.9)
With 4 438( 9.9) 327(23.0) 127(27.1) 67(28.4) 49(33.9) 17(38.8)
water 5 305(16.0) 162(27.7) 97(33.8) 31(36.3) 26(40.4) 55(46.9)
6 413(10.3) 305(19.5) 98(24.2) 37(27.9) 18(32.4) 14(37.5)
Mean 348(13.6) 210(25.2) 98(30.0) 57(32.9) 38(37.7) 25(43.9)
+SD 182( 3.3) 84( 4.2) 16( 4.7) 22(5.2) 17( 5.1) 16( 5.8)
1 196(12.7) 46(18.1) 56(20.6) 47(22.4) 29(25.4) 5(28.2)
2 246( 7.4) 138(11.9) 74(15.6) 24(17.8) 25(20.9) 12(24.1)
. 3 294( 9.6) 63(13.1) 59(18.0) 37(21.8) 28(26.8) 12(31.4)
With 4 63( 4.9) 153(17.1) 49(21.5) 41(24.1) 23(24.6) 11(26.9)
milk 5 135(12.5) 51(18.7) 50(22.5) 49(25.1) 18(30.1) 17(36.6)
6 362(12.7) 94(20.0) 65(24.2) 32(26.8) 18(31.8) - 15(37.7)
Mean 216(10.0) 91(16.5) 59(20.4) 38(23.0) 24(26.6) 12(30.8)
+SD 108( 3.3) 46( 3.2) 9( 3.1) 9( 3.1) 5(3.9) 4( 5.4)
paired t-test p=0.1220 p=0.0263 p=0.0216 p=0.0267 p=0.0198 p=0.0203
1g/ml(% of dose)
(ug/ml) (%)
6007 ] -O- with water {50
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Fig. 3. Urinary concentrations and cumulative recoveries of NM394 after oral

administrations of NM441 with water or milk
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Table 7. Serum concentrations of ofloxacin after oral administration of ofloxacin with water
Serum concentration (uxg/ml)
Vol:(r:teer Time after administration (h)
0 0.25 0.5 1 1.5 2 3 4 6 8 12 24
1 ND 0.04 0.13 2.17 2.42 1.87 1.52 1.27 0.91 0.59 0.63 0.12
2 ND 0.07 1.22 1.65 2.17 1.75 1.44 1.23 0.89 0.56 0.59 0.14
3 ND 0.39 1.62 2.58 2.62 2.19 1.62 1.53 1.22 1.02 0.76 0.15
4 ND 0.05 0.42 2.45 2.07 1.88 1.53 1.43 1.18 0.88 0.71 0.16
5 ND 0.05 0.81 2.26 2.38 1.82 1.56 1.23 1.05 0.86 0.52 0.14
6 ND 0.78 1.75 2.18 1.87 1.56 1.18 1.08 0.84 0.62 0.42 0.13
Mean 0.23 0.99 2.22 2.26 1.85 1.48 1.30 1.02 0.76 0.61 0.14
+SD 0.3 0.65 0.32 0.27 0.21 0.16 0.16 0.16 0.19 0.12 0.01
ND : <0.05 ug/ml
Table 8. Pharmacokinetic parameters of ofloxacin after oral administration of ofloxacin with water
Volunteer T mex Cax T.. AUCy-w MRT Vdss/F CLtot/F
no. (h) (ug/ml) (h) (zg+h/ml) (h) (L/body)  (ml/min)
1 1.5 2.42 6.4 17.72 9.0 102.0 188.1
2 1.5 2.17 7.1 17.51 9.7 110.7 190.4
3 1.5 2.62 5.9 22.67 8.7 76.9 147.0
4 1.0 2.45 6.3 20.67 9.5 91.4 161.3
5 1.5 2.38 6.2 18.32 8.8 96.4 182.0
6 1.0 2.18 6.8 15.79 9.0 114.0 211.1
Mean 1.3 2.37 6.4 18.78 9.1 98.6 180.0
+SD 0.3 0.17 0.5 2.47 0.4 13.6 22.7
Table 9. Urinary concentrations and cumulative recoveries of ofloxacin after oral administration of ofloxacin with water
Urinary concentration (cumulative recovery)
Vol:(r)lteer Time after administration (h)
' 0~2 2~14 4~6 6~8 8~12 12~24
1 103(19.3) 86(36.7) 141(46.6) 133(53.9) 108(67.1) 41(85.6)
2 375(16.9) 206(34.4) 151(45.3) 154(51.8) 109(66.0) 61(80.0)
3 547(15.0) 446(28.4) 205(35.1) 165(42.1) 55(58.3) 58(79.3)
4 568(15.6) 382(33.7) 167(42.5) 63(49.7) 80(65.5) 60(81.4)
5 191(20.5) 241(42.2) 186(50.1) 168(57.2) 116(71.1) 62(84.3)
6 456(20.5) 227(39.8) 151(50.4) 112(57.4) 95(64.1) 61(80.9)
Mean 373(18.0) 265(35.9) 167(45 0) 133(52.0) 94(65.4) 57(81.9)
+SD 190( 2.5) 130( 4.9) 24(5.7) 0(5.7) 23( 4.2) 8( 2.5)
ug/ml(% of dose)
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Influence of milk on absorption of NM441, a prodrug type of quinolone antibiotic

Akira Saito and Fumiaki Tarao
College of Medical Technology, Hokkaido University
Nishi 5-chome, Kita 12-jo, Kita-ku, Sapporo 060, Japan

The influence of milk on absorption of NM441, a new prodrug type of quinolone antibiotic, was

investigated in 6 healthy male volunteers.

Serum maximum concentrations (Crax) of NM394 (an active form of NM441) were 1.4340.27ug/ml
(Mean+SD) and 1.00+0.26xg/ml, and AUC,-.. were 7.60+1.47ug+h/ml and 5.19+1.72ug+h/ml in the
administration of NM441 (200mg equivalent to NM394) with 200ml of water and milk, respectively,
showing about 30% of significant decreases in administration with milk. The accumulated urinary
excretion rates by 24h after administration were 43.9+5.8% and 30.8+5.4% in administration with
water and milk, respectively, showing also about 30% of decreases in administration with milk. There

were no large differences in Tpay and T,,.

From the above results, it was confirmed the administration of NM441 with milk decreases the

absorption of this drug.



