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Cinoxacin DK E—HRER

oK RO
Es Ry N o] 7 797 S

i | F
B R AR &AL R

WERABF 19 £% 812 Cinoxacin (CINX) DOKE—-HARETZ N,
DAR4eE & R - HEtt B8 % B L 7o

RKEEA, BOEOFRROKE, SEEKRELEMEL, CINX o SEERECS X
IETHBIZOWTRE LA, HOKRSHTRAMIMLO RELZDT, SRE{EHT
AL EBLNIBEOERLTHLL1LTRE, REXZDOLNE Do 7,

CINX %2R EES L7 s 20 FamBhBERBIR, &5 1.5 2w 2 KM%
Ze—21znth, BEBIZHM L 7z dose response A4 bit, LI 1 B OLEIHT
W L 720 S4B Nalidixic acid 500 mg QO ZEWEHE T IZIZRAMKD 2~ Tho &k
A%, CINX 400 mg 512 bREWINEREERE 2R L 7z CINX &4tk 30 4 THEME
BEL-E &), ZEHESCHL, IEPBED LAXPREZL, ©—7 KHOEI
L — 7 BEDKTHA LN,

REFEINEZ AFROBEEHRITENT S 60~70% L—ETho fco AFOXEE, KT
TEEIZ & MR IBEE & RO B M AsA b o S RAPEIRSBIL 8 BrMLI T IZIZMA Lk
IEL, ZLOROATALNS X 5 ITEBREREICHL T A%RE T RIP P ET
T2300, BINBIZRENENWI O EEL b, WEEE&kEHCHE, 5@, 9@, 17
@4 SR MR IEE L L KRB ZHE L 2R MEPREREOE S ZIZRABED
2R —vkRL, FoRBPHRICIATERSROE VA LBES, »wbW3 carry-over A%

e+ T

PLHO0HEELEIDOTHE Do T,

3 L &

Cinoxacin (CINX) 2k Eli Lilly #cBER&hc¥/ 0
v R vEERER T, Fig. 1 oMEREH T %,

CINX iz Nalidixic acid (NA) tH#&T 5 L X%, in vitro
&b in vivo TENT, LOBENEHUEERTTZE0D

Fig. 1 Chemical structure of cinoxacin e

o)
0:©f\(COOH
< I
0] N/

1
Csz

Mol. Wt.:262.22
1—ethyl —1, 4—dihydro—4—oxo[1, 3)dioxolo—
(4, 5—g] cinnoline—3—carboxylic acid

nNT3z L2,

A0, BIERABT 19 220RICLUT OEKE—ARRET
7, CINX Ot bickid 3%4HB LU 2RI - HitEHE
ZHOMICTEELDIC, WRE NA Lot EZBIIVL
ETORRBABIOTHES 5,

: B FH &

1. 1 %

BT Table 1 1T/R L 72 BRRA B F 19 £ CER
X 20~47 5%, HE!t 160~176 cm, thE Iz 50~73 kg,
REWRIT 1.55~1.86 m2 T4 L Tnico HBRER
ABO 1 HAUNORESK X 1 BEETOR 2 ) —
SV TFAPTCEFLHUMINTZIORBY, RBRITX
&b, ABROBM, WA, EREA, HaixdEr L
PNTTHEBRBL LT A2\, BEFELETARBI
BML T bo 7= volunteers THo 7ro
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2. ERAEASLIUBRSE
CINX /% 200 mg F7-1% 400 mg # 7t A,

Table 1 Volunteers for phase I studies
of cinoxacin

(A) Single 200 mg, 400 mg CINX and

NA BHRDO Y 4> b~4mo® (BB 2HA
L 720 #5&1E, CINX Cit 200 mg, 400 mg, 800 mg,
NA Tt 500 mg &L, CINX 800 mg DBEITIHE
400 mg » e 2%, ROBECEETNETNDOKRE
RIZHYT 2 CINX »7 g it NAOGER 1 A+
2k Ani,

500 mg NA 3. #B5 A%
. | Body Table 2 ITR¥ & 51T, HElgkE T/, EERIZ
No. | Name | Age | Height iWelght zlrlgiace CINX 200 mg, 400 mg, 800 mg % 7-/2 NA 500 mg
1 | T.Ko.| 36 170Sm|  gokg | | ggm? ERA L7484, & &% 30 44T CINX 400 mg %
2 | T.1 43 167 50 1.55 RAL2BEROWTHR TS ko Too $7z, MK
3 |0.T. | 31 170 58 1.67 Bz 3Tt CINX 400 mg % 12 BRI 1 5 2@,
4 |H.Ta | 40 165 59 1.65 9 HBICh > TR ITRIRAT2ART LML /2. BB
5 1AL | 25 168 60 1.68 HRARRETHO S ALBKAET, MBRPALELY
6 |EY. | 3 167 54 1.59 RBML T, ZWUHZEOHAIITETE L 100 ml &
7| KA 30 163 57 1.60 EVCEALIRAL, 70 3 BRI AT EHR L 7,
2 gg: §§ ﬁg : ;g BRI 5OBEIERED RIEIE 30 HBTE L
10 | K Ka | 20 175 -0 L8 100 ml & &3 ITEAERBL, £05KHEZIKKOE
1 | kH 40 168 64 1.72 FEBRL 2o WTFhOBEIRAKE, BT LOAR
P e e o | 176 LU, BETBYTHEE L, SREOBEKA,
HRMBAOS LRREBERZSICEL, TRUNDOBOKRA
Average 31 168.8 60.5 1.69 ABELBIEBE L (Fig. 2, %4RBMHOR
(B) 800mg CINX and multiple 400 mg CINX MARRE, HEATR, 5= )~ 488 Cal (ok
Body ftd 79.6 g, BA'H 21.1 g, fEl; 6.3 g) THbh, *E
No. | Name | Age | Height | Weight | surface MBI L Y BRISIRETFEALLIOD, TNERELEN
A WETHS T
13 |[T.K. | 47 | 160" | 65%€ | 1.68™ it DEESEREE
MOJHS. 43 1700 6] LTS RREMPAGR, —EOBEED X KHBI L b #
DLy %) 17 e 1S BEOBRIR, T LA F— R E O 0 SR % b 1<
16 | Y.S. 40 164 60 1.65 i ]
B R O i s | 1se CHMITRIZICOW-CEB B L, TRl WEICHIE L
18 |KK | 39 | 175 70 | 1.8 BoLSKk LT
19 | T.A. | 40 172 65 1.76 #7- Table 3 RRTHEREEE IR DWW TERYIZ
BREL, TOMEZQOHEHEICOERFT ML BT &IT
Average | 40.7 1693 | 65.7 | 1.75 1Y, REETEBIRY)EMCRET D L 5 OB
Table 2 Conditions of administration and number of volunteers in the phase I
studies of cinoxacin
Administration Drug Dose (mg) Food : 5(?1‘113{6“5
Cinoxacin 200 — 12
400 | - 12
Single 400 ‘ + 12 No. 1~12
Nalidixic acid 500 — 12
Cinoxacin 800 = 7]
: » No. 13~19
Multiple Cinoxacin 400 mg b.i.d. 9 days 7)
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Fig. 2 Sampling interval of blood and urine

Drug
Time -+0 1 2 3 4 56 7 8 9101112
Single a) E— * —
200 mg(—) freere Moz 4
400mg(—) |
800 mg( —) SETEM T o 8 o Mo
NA (—) )
w0mg( P s s s M,
Multiple
400 mg( =) & nenonoe . a
(Ist,17th) | -"c"c ML o ¢ o Mo
400mg(—) A “ M &
( 5th, 9th) co e e e
a) Fasted b) Non-fasted c¢) Meal

» Blood sampling for concentration measurement and
clinical laboratory examination

< Blood sampling only for concentration measurement

° Urine sampling

7o T O, MO SRETIR, BEKRZE L RSERN, %
E# 6% 8Kl X U1 BEO 3 B SIT\»TEN
L, RS TEMERE, 170 HREO R SERT,
8 W¢filt%, 5, 9 MEREOKRESER, 1 LURKERS
1BM%D 7TRETHEML 7,

5. KEABEINEHAIHOER

EHRAEENER ORI, K Fig. 2 [ORT X5
LAYV a—AThrI ko,

L 72 MR E BT ~%) » et Fa—7 12K
L, i®O28EL T imsEs 2B, EehIT dik 3,
—20°C ITHRTEL fco RABHIIREZ WS 7cD L —8%
EHIZHEFEIET —20°C KREL T

6. HEANBEREEX

HAEARERIRT, AHRMEIEZ0DL, CINX {%
%03 BHL Bioassay L BEMTED 2 Hohk
iZ&b, 7 NA gE5#ORAFNL, Bioassay #:d KT
LYMERF T %> T,

i) CINX 3 XU NA @ Bioassay #:

ABHEMEL oL, MR ED T 3, Rk
M/20 phosphate buffer (pH 7.0) CHFRL, E. coli
X-161 % #EB & L Trypto-soy agar % #ihéF
% agar well HTTHISE L 7z, ARAEfh#RI sk
ZowTite FilfEE Av, REFHTOWTR M/20
phosphate buffer (pH 7.0) %A~ TIEK L 720

ii) CINX oZ4iyitrik

st 1mliz 1N HC10.5ml 3L U CHCls # /4 T
&5 R, LIMe%R5IREL, o7 CHCIs
i 5 ml %R0 Ekisiceh, pH 9.0 O borate

AUG. 1980

Table 3 Clinical laboratory examination

% Hematology ;
RBC, HGB, HCT, Platelet,
Index(MCV, MCH, MCHC),
WBC and Differential counts

% Blood Chemistry ;
Total bilirubin, TTT, ZTT, Cholesterol,
Triglycerides, S-GOT, S-GPT, LDH, LAP,
Alkaline phosphatase, 7-GTP,
Total protein, Albumin, A/G,
BUN, Creatinine, Uric acid,
Electrolytes (Na, K, Cl, Ca)

% Urinalysis ;
Appearance (Colour, Turbidity), pH,
Spec. grav., Occult blood, Protein, Sugars,
Urobilinogen, Urobilin, Bilirubin,
Acetone bodies, Sediment (RBC, WBC, Ep.,
Cast, Bac., etc)

% Others ;
CoowmBs test (Direct, Indirect), CRP,
Creatinine clearance

buffer 5 ml #MX TH|KE 5, BELOABEL, LB 4 ml
ZED 1N H:SOu 1 ml #MZTEISBELe 2D
Bl % 345 nm OFhEXE FAWT, 432nm O} vk
KEEIZHTS, TnkiErflE L, % CINX &
i 4 ml {2 1 N HSOs 1 ml 02T RA4%HTHUE
LTHOLONIBRBROOERMEZEM L 2o R
20Tk 1 ml ZRARICLEL THW,

7. EEKHBOBRERX

JRikkt 5 ml % silicagel Fzss T.L.C. (Merck) F
IZxKy L n-BuOH : AcOH: H,O0 3:1:1) @
iR T AWTEM L72®bH, antibiotic medium
No. 1 (Difco) ##sshe L E. coli X-161 # w3
bioautography * 12 % 7z,

A%

2 B B &

1. BEMHBRBRK

WA 58T CINX 200 mg, 400 mg, 800 mg DI
43 [ol, & U° NA 500 mg 12[EDfRIEKIZ L h AR
MEAZRLICDADOEBD N Ao 7o L LS
Hpgo CINX 400 mg 1 H2[6, 9 HMoHEXTA
272 74%IC, Table 4 ITRL 72 & 5 % HIEAFRL N
BHObNtc, TOIbEEAEMAS2Z D& LT,
1 BICBREOERBAONIR T E Do 1oy 2 OER
b 2AMTHEL, 744809 AMOIRENTETS
2 720

ARBIAM A S & TR AT 1 BRI #%IT 0 L 72 & FG
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K2 (Table 3)® 5%, S-GOT, S-GPT, BUN,
S-Cr DEHFIZDONWT Fig. 3~6 ITRL 7o T DR
THLHZ MEEE2 L5 % MEHIZBD LN Bho

Table 4 Subjective complains

Multiple administration : 7 volunteers
Gastrointestinal : Loss of appetite
Nausea
Vomiting
Diarrhea/soft stool
Abdominal pain
Obstipation
Allergic : Rash
Pruritus
Tingling
Dizziness
Headache
Itching at blood ¢))
sampling point
( ) considered unrelated to the drug

OO O O OO0 OO

(=]

Nervous System :
Others :

~
N
=

Fig. 3 Laboratory findings of volunteers
before and after administration of
cinoxacin or nalidixic acid

GOT
200 mg

400 mg

before after 6hrs 1wk before  8hrs 1wk

400 mg fed

before 8hrs 1wk before 8hrs 1wk

400 mg bidX 9

Dose 1 DoseS5 Dose9 Dosel?

before 8hrs before before before 8hrs 1wk

NA 500 mg

before 8hrs 1 wk

Tro FBIREHE L I bOBEKRBREREICONWTIHE
FCRET S EEL LN REMIZADNZH o T,

2. mEEFBRE

B TEL L U0 Bioassay BT X 2 REHRE
Table 5~7 TR L oo Ml 2 OFEBHT AT 5 M4 EEIC
I AMBIMO LB T %\ Fig. 7T ITRLZH, L
—EERFD bi, L L Bioassay BiOZRERA L
2.5 pg/ml THY, REDHETHE BIEIMTED 1T ) N
BN Tz, Table 5~7 {ZT;R L 7z Bioassay o JllEfi
1z Trace EZWINT VB, HBHIEINSEHNE
BRBRRAUTTH22L%2 E%RLTwd, TNHLDORT
Bioassay (T X 5 FHmEFREORKIZY > TH,
Trace .55 &A1 0.9 pg/ml En5ExANT
HEL 7o ZDfEk, Table 5 3L K7D Bioassay
DR Trace &% - Twb 208 EDORAFHIOWT,
ENEFNOBEMTEOMEM L ED TESL, Fig.
7 WZRLERITL Y Bioassay DEIZHBEL7-3DT
B5b,

Fig. 4 Laboratory findings of volunteers
before and after administration of
cinoxacin or nalidixic acid

GPT

200 mg

before after 6hrs 1wk before  8hrs 1wk

400 mg fed 800 mg

|
before 8hrs 1wk before  8hrs 1wk

400 mg bidX 9
Dose 1 Dose5 Dose9 Dosel?7

before 8hrs  before before before 8hrs 1wk
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Fig. 5 Laboratory findings of volunteers
before and after administration of
cinoxacin or nalidixic acid

BUN
200 mg
before after 6hrs 1wk
400 mg fed 800 mg
before  8hrs 1wk before 8hrs 1wk
400 mg bidX 9
Dose 1 Dose5 Dose9 Dosel7

20

before 8hrs  before before before 8hrs 1wk

before  8hrs 1wk

HHOKERTOFEMFEPRELHEICNL TS
v b L, BESTEOKFE® Fig. 8 (T, Bioassay
DiER%E Fig. 9 [TRL 7. ZEIEK 200 mg, 400 mg
LU 800 mg BERZIWT, MBEPBREZRERIZ
BIREAIL Tnie, AFEER 30 44%(C CINX 400 mg
FROKZELBAR, EHERIIC400mg 2&5 L1
BAIH L THRPBED LR Z{ v — 7 Ed
& %> Twizo k4, NAS00 mg ZZEEkeCHSEL
7o3B4it, Fig. 9 KRHN13 X )T, CINX 400 mg
LV PRV BAMEFEBELRL 7o

WEZE L B EOEL, B5, B9RLUE 17 [
53 OBRMTER X 5 REHROFHE L R BIiT
LT7my b L7275 7% Fig 10 TRL7% wWIh
DFEY I MUHERERL, NHFBERLITEHO D
AEBRBEARRBD LN E Do 7o

3. R HEGM

BT L & (X Bioassay ki X AR CINX #
Er L U020 RERPHEINE L Table 8~12 (TR L 7co

Fig. 6 Laboratory findings of volunteers
before and after administration of
cinoxacin or nalidixic acid

Creatinine

200 mg 400 mg

before  8hrs 1wk

400 mg fed 800 mg

before 8hrs 1wk before 8hrs 1wk
400 mg bidX 9
Dose 1 Dose5 Dose9 Dosel?

before 8hrs before before before 8hrs 1wk

NA 500 mg

INHLWAIER L 2RPEBEOMBEOKE X %
5 &, Fig. 11 RO &) KBIFAHEKELRLT
o

HE#EE%0 1 KEY% Y 0 RPFRRICOWT, &S
HIITFHEOHB % Fig. 12 1R L7, ZOK® CINX
PHERSORELRL L, RERCHEALTHKLT
b, MEEFBELFRM dose response HFWbh
fco Efz, B 30 4T 400 mg o CINX 2#5 7%
BT n TR ZMR 400 mg REBITH L THESS
REBETHHEABDY, TRIMBPBEOHEE L LS
MIET HERTHo oo —F, NA 500 mg #»#H5L
Tolgalcr, REXY RPPEER I B T EWET,
CINX 200 mg #5EZH LTI R 2 PIIENERELREL
Tro BHEMFEL IV RDIBEAREHORPBEDOR
it Fig 13 TR L7, ZERKSEnTREPD
hEERCHALZBEERL Thit, &7, 400 mg
BREOBE, RELENETHETS L, RE%4ME
Mz CREERRZDIZS OBENEL, 6~ 8RmLl



VOL. 28 S—4 CHEMOTHERAPY 109

Table 5 Plasma levels of cinoxacin after single oral administration

D Time after administration (hours) . e
::e No. Fluorometry (xg/ml) i Microbiological assay (pg/ml) o
food Before| 0.5 [ 34 | 1 | 15| 2 | 4 | 6 | 8 pPefore| 0.5 | 34| 1 j15| 2 | 4 6 8
I T I
1 0.1} 03| 03| 03| 7.0| 7.0 2.4 03] ‘ 0 Trace*Trace Trace | 6.5| 6.6 Trace [Trace
2 0.1 1.6 2.4 4.2 5.0 4.2 1.4 0.4 ! | 0 Trace [Trace 4.3 5.6 5.1 Trace ‘Trace
3 0.0 6.6 7.5, 7.2 5.5 4.1 0.6 0.2 ' ‘ 0 6.3 7.0, 6.6 5.1 4.3 [Trace |Trace
4 0.1 4.3 6.6 6.0 4.6 3.1 0.5 0.1 ) 4.5 | 6.5 5.6 4.0 2.8 [Trace (Trace
5 0.0 0.1| 0.2 03] 14, 7.5 3.5, 0.6} 0 [Trace |Trace Trace Trace 7.5| 3.4 |Trace |
200 mg 6 0.0 0.1 0.3 0.4 1.3 2.8 4.8 0.6‘, 0 ‘Trace Trace |Trace |Trace 2.8 4.9 Trace
N 7 0.0 1.1 1.3 1.2 1.5 7.8 3.3 0.6 0 'Trace Trace Trace |Trace 8.8 2.9 |Trace
without | 0.0, 3.6| 47| 4.8| 39| 32 09 0.2 0 | 33| 46| 40| 2.1| 2.7 |Trace |Trace
food 9 0.0/ 45| 47| 43| 38/ 34' 09, 0.1 Lo | s.0| 43| 4.0| 3.6| 3.2(Trace |Trace
10 00| 07| 12{ 12| 1.7/ 15 3.9] 0.7 | 0 |Trace |Trace [Trace [Trace [Trace | 3.4 [Trace
11 0.0 0.2| 0.5 0.5 5.5 6.1 2.4 0.5| | 0 Trace [Trace (Trace 5.1 6.0 2.9 [Trace
0.0 0.4 0.6 0.7 0.6 0.5 2.6 0.9 1 l 0 iTrace Trace {Trace [Trace [Trace 4.2 [Trace
0.0 2.0 2.5 2.6 3. 4.3 2.3 4 é 0 2.2 2.5 2.6 3.1 4.3 2.3 0.9
0.0 0.6 0.8 0.7 0.6 0.7 0.4 0.1 ‘ | 0 0.6 0.7 0.6 0.6 0.7 0.4 0
T i
1 0.0 0.0 = 0.1 0.5 4.6 | 11.0 5.0 i 1.2 1 0 |Trace ! lTrace ‘Trace 6.1 12.2 11 4.9 Trace
2 0.0 0.7 4.1 6.7 8.4 6.0 21| 0.5 o Trace 1 i 4.5 5.6 8.4 6.3 Truce Trace
3 0.0 0.0 0.0| 32| 83| 51| 1.4 04 0 [Trace | Trace | 3.3 8.6! 4.5 Trace Trace
4 0.0 0.4 42| 38| 7.4( 3.0 06 02, 0 |Trace | | 4.0 2.8° 6.7 3.0 Trace Trace
5 0.0 0.0 6.3 7.5 4.4 5.5 2.0 { 0.9 5 0 ITrace ' 6.3 | 7.3 ‘ 9.0 7.8, 2.7 iTrace
400 mg 6 0.0 0.1 2.2 3.3 9.4 7.9| 4.3 ‘ 1.0 : 0 |Trace Trace ! 3.0, 4.0 4.9 E 3.9 Trace
with 7 0.1 0.1 0.1 0.1 0.8 2.1 6.9 1.0“ 0 ‘\Trace Trace ‘Trace Trace Trace | 6.8 Trace
8 0.0 0.2 0.5 1.1 4.3 5.0 3.4 0.3) 0 |Trace Trace Trace @ 5.1 6.1 4.3} ‘}Trace
food 9 0.1 0.1 0.1 0.1 0.6 1.3 2.3 1.1| 0 [Trace Trace Trace Trace Trace (Trace Trace
10 0.1 0.1 0.2 1.0 4.3 5.7 1.1 0.3 1 0 |Trace | Trace Trace | 2.9, 5.1 |Trace Trace
11 0.1 0.1 0.5 1.2 1.4 2.1 5.9 1.9/ 0 [Trace ! ‘Trace !Trace 2.5 J’I‘mce 6.5 ;Trace
12 0.0 1.6 26| 47| 57| 57| 21| 05| 0 |Trace | {Trace | §.1| 6.0| 5.7 Trace Trace
Mean | 0.0| 03] 02| 1.8 31| 52| 54| 27| o8 } o | 08 098] 19 21| s2l 52| 25 o9
+S.E. | 00| 01] 01| 06| 07| 08| 07, 05, 01 0 | 0 0 | 06 07, 08 09| 0.7 0
1 0.1 1.1 1.1 3.0 15.3| 12.4 : 3.8 ‘ 0.3: 0 ]Trace Trace 2.8 16.3 | 12.6 5 4.0 :Traoe
2 0.0 9.8| 13.7| 14.4| 15.2| 12.5 \‘ 4.6 | 0.4 1 0 9.7 12.8| 13.3, 15.2| 12.5 5.0 Trace
3 0.1 7.8| 13.9| 14.2| 11.8| 10.2 1.8 0.2 0 7.7| 14.6 | 14.5| 11.9 9.7 Trace Trace
4 0.1| 13.7| 14.5| 14.4| 12.7| 11.1 4.3 i 0.3 0 16.2 | 17.0| 17.0{ 13.3| 11.9 4.4 ‘Trace
5 0.0 0.6 2.4 5.0 | 18.6 1 14.9 4.6 0.4 0 [Trace |Trace 4.4| 17.2| 16.3 4.4 Trace
400 mg 6 0.0 0.5 0.7 1.0 6.0 4.8, 10.0 0.4 0 [Trace |Trace (Trace 6.6 5.1 10.0 Trace
without 7 0.0 0.1 1.6 1.6 4.4 4.6 12.0 ) 1.0 i 0 |Trace Trace Trace 3.6 3.6 | 10.5 ‘Trace
8 0.0 0.2 1.0 1.1 5.6| 11.4 3.0 0.2| 0 Trace (Trace |Trace 49| 10.5 3.4 Trace
food 9 0.0 1.6 0.3 2.3 2.3 2.0 2.9 0.5 0 (Trace |Trace Trace [Trace Trace {Trace Trace
10 0.0 0.6 0.7 0.9 1.5 3.8 6.6 0.4 0 [Trace [Trace I’.l‘ra(:e Trace 4.0 6.8 ‘Trace
11 0.0 0.3 0.7 1.1 3.5 5.0 10.4 | 0.9 0 Trace [Trace [Trace 4.1 5.3 | 10.8 Trace
12 0.0| 12.9| 17.0| 16.5| 15.2| 11.7 E 3.2 { 0.2 0 11.5| 14.7 | 14.8| 13.7 1 11.0 3.3 Trace
Mean 0.0 4.1 5.7 6.3 9.3 7 5.6 } 0.4 0 4.4 5.5 \ 6.0 9.0 8.6 5.4 0.9
+S.E. 0.1 1.6 2.0 9 1.7 1.3 1.0 L 0.1 0 1.6 2.0 : 1.9 1.8 1.4 1.0 0
13 0.0| 10.0| 14.1| 15.1| 18.7| 13.8 3.9 0.3 0 8.3| 13.3| 14.3| 18.8| 14.1 2.7 Trace
14 0.0 4.2 6.8 13.9| 26.1| 31.9| 14.8 1.2 0 4.7 6.8 | 13.9| 24.5| 29.5| 14.4 Trace
15 0.0 0.3 0.4 0.6 5.4 ZO.QI 14.7 0.7 0 Trace ‘Trace {Trace Y‘ 4.1 19.8| 15.8 {Trace
800 mg | 16 0.0 6.5| 10.2| 15.6| 19.7| 20.8| 7.1 0.6 0 | 38 85! 143 17.3] 10.4| 87 Trace
without | 17 0.0 0.2 14| 57| 7.0] 109! 0.6 0 (Trace 1’I‘race Trace 3.1 104 115 Trace
food 18 0.0 29| 57| 28.7| 23.7| 8.4 1.0, 0 [Trace Trace 5.2 28.7| 22.4| 7.3 Trace
19 0.0 4.2 | 13.8| 32.7| 24.2 7.2 0.3 l 0 lTrace ‘ 3.8 13.1 32.2| 23.4 1 7.1 ] iTrace
Mean 0.0 5.5 9.4 196] 203 9.6 07| o | 29| 50 89 184 19.9] 9.6 [ 0.9
+S,E. | 0.0 20| 25| 41| 3.0/ 16 0.1 o ‘ 1.1 } 18] 24| 43| 24 ; 17| ! 0

* 0<Trace <2.5 pg/ml
** Culculated by replacing of “Trace” with 0.9 yg/ml obtained by the equation in Fig. 10 from a mean of assay values by

fluorometry for
208 samples showing the concentration of “Trace” by microbiological assay in Table § and 7.

BORTAMBEL T, TORKRI, Fig. 12 iTHn Teo RRMIHUROFHEE Fig. 14 TR, 12
T, B%ESOHEOMMY b O R A ZE R Kz To CINX ORWEREBRZNATINYE 60~70%
E0x it LT b2 s —BILLBRRT - DIETH > T2,
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MR G OMEOEL, B5, B9, & 17 MikEHk
DRHIRIE 3 & O BEPEIRIC DT BTk
X k4% Table 13 (T, Bioassay T & 5K &7
Table 14 [T 7R 72 HAORMITHEIT X o Tk B
BP0l % W LT 7my b LIc 27 7%
Fig. 16 TR L7z, wond, FML-HEBZRL, 8

Il F TIT 60~70% TFith O RZLAEARPITEL X 4L
72
4. RPKBH

CINX {efito e b RPREIITONTIE, Fig. 16
KRTLIBIOBZD LN THYY, KREH HITLD
NEINLLEZNZNORPEEE, Fig. 16 OFRH
%@TOEHWKN—tV%—V&LTkaO

Z TlL bioautography %I 2\, HLETEMHENG
‘F@@ﬁiﬂf*ﬁﬂttﬁ\ Fig. 17 [T RoN B L 51T,
CINX LISNZ HiliEE 2R TR Bvontho
7o

i, WEHY LOHFELY, Wk SO 26D
ZELOERGREEE LT L_lﬂf'”"lﬁ?y) 0~12 KRS R
FREVOMEEITEV, ZOHHK% Table 15 (TR
L 720 K#sriz CINX 30‘4103 CINX-conjugate T%
h , 6-Methoxy Cinoxacin (MCINX) 1 k X MCINX-
conjugate & L THitEIN 2B A 2~3 % RETH
> T, EREFICL AR 2~ iR LNk

E 3

CINX %, E it 1973 4 BLACKS~T) b HEHK
B-RARLITAW, t b PFs%eMEL X RITHE
WBEEL BRI LT Y, 3 REKRRR Tk 1978 £ 10
H¥TIZ 250 mg $2\wik 500 mg » 7 eriAn,
1 5% 1,000 mg T 1,118 flZ#HEH L TnE LN
5 9

CINX o&BTORBKFMTIEINDH, RFRHLED NA
CHEBRRZDRORIIEABY ZL AV £, 4t
EACHKNTHEADRBENNIWZ LR EXTHELT
200 mg, 400 mg D H S A FER L, BEEERE—HRAR
%o oo ZOFER, HEE T2 RITEMEER
BEDONT, SERGEHPO 1 ZITRELDO—BHO
BHOFLE RIS Ehdotco 1, SHEEKRBRE
»bd CINX #5ITRRYT 2 A EBwbh hho
Too M GHOEE H“K%Iﬁfﬁb")t/\‘tﬁ. BLACK
5512 CINX 250 mg # 1 H4[E, 10 HE&ZS5L 1
44, 1A 500 mg %1 H 4 [0, 10 HEZRE L 6
%, 1Bl 1 g #1320, 10 AMKEL-48LIT
1@ 600mg % 1 H2[, 4~28 HEESE L7294
DT, IR BILEMERO R AP & CEBEKR
EHICRE LA T EVWERELTNDE, TRNHLOER
RGBS L 4AMO KL DRMERFEOERTHY, T

no 7o 15 volunteers TORH DM TIZ, CINX i, &
Table 6 Plasma levels of nalidixic acid after single oral administration
Microbiological assay (ug/ml)
Dose Time after administration (hours)
& Volunteer — T — ‘ ‘

food | | 0 .05 | 3/4 ‘ 1 | 15 2 4 8
1 T.K. 0 9.9 13.5 18.2 16.2 12.0 Trace Trace
2 T.L 0 5.2 8.2 12.3 18.9 25.3 10.8 Trace
3 O.T. 0 18.8 24.7 25.5 21.8 18.2 6.7 Trace
4 H.T. 0 17.9 20.5 19.8 18.6 13.7 2.5 Trace
5 A.J. 0 Tracea)| Trace 2.5 15.2 19.7 6.8 Trace
NA 6 E.Y. 0 Trace Trace Trace 3.9 9.7 18.8 Trace
500 mg | 7 K. A. 0 5.8 9.2 16.4 21.7 19.2 6.5 | Trace
without 8 H.Y. 0 6.0 7.0 7.6 16.8 19.9 8.8 Trace
food 9 S.M. 0 Trace Trace Trace Trace Trace 19.2 Trace
10 K.K. 0 Trace 8.3 11.1 16.7 23.6 4.4 Trace
11 K.H. 0 Trace Trace 13.9 14.5 15.8 4.3 Trace
| 12 K.N. 0 Trace Trace Trace 10.3 18.4 10.9 Trace
| Mean | 0 5.8 8.0 10.8 14.6 16.4 | 8.4 0.9

| £SE. | 0 19 | 23| 24 1.9 1.9 E 1.7 0

a) O/Trace <2 5 ,ug/ml
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Table 7 Plasma levels of cinoxacin after multiple oral administration (Dose : 400 mg b.i.d. 9 days)

Multiple Time after administration (hours)
administ-| No. Fluorometric assay (#g/ml) Microbiological assay (#g/ml)
ration Before | 0.5 | 3/4 1 1.5 2 4 8 |Before| 0.5 | 3/4 1 ] 1.5 2 4 8
13 0.0 0.4 0.8 4.3 12.9 13.8 5.1 0.3 0 Trace*| Trace 4.0 | 11.8 12.9 5.1 | Trace
14 0.0 13.4 15.6 19.0 17.8 15.6 7.8 0.6 0 12.6 13.7 17.3 15.8 14.8 8.0 | Trace
15 0.0 0.3 0.3 0.4 0.3 0.4 13.9 0.7 0 Trace | Trace | Trace | Trace | Trace | 15.0 | Trace
16 0.0 4.7 6.2 6.8 9.7 12.7 4.9 0.4 ! 0 4.1 6.0 6.3 8.5 11.2 4.8 | Trace
st 17 0.0 0.1 0.2 0.2 6.3 7.5 5.0 0.3 ‘ 0 Trace | Trace | Trace 6.4 7.3 | 5.0 | Trace
(Day ) 18 0.1 2.3 10.6 14.1 11.0 8.3 19.4 0.4 ] 0 Trace 10.1 13.3 10.5 7.0 : Trace | Trace
19 | 0.0 2.0 19.0 19.8 13.2 9.4 2.7 0.2 i 0 Trace 17.0 17.0 11.5 8.0 } 2.5 | Trace
| eererisnesensien
Mean** 0.0 3.3 7.5 9.2 10.2 9.7 5.9 0.4 0 3.0 7.1 8.5 9.3 ’ 8.9 5.9 0.9
+S.E. 0.0 1.8 2.9 3.2 2.1 1.9 1.5 0.1 0 1.7 2.5 2.7 1.8 [ 1.7 1.7 0
13 3.9 { 10.5 1.5 3.4 11.1 | Trace
14 12.8 13.2 9.5 12.6 12.2 8.4
15 2. 1.2 8.0 Trace Trace 6.9
16 4.8 13.4 10.4 4.5 12.2 10.4
S5th |
(St 0.4 ! 1.2 | 1.8 | Trace Trace | 11.1
(Day 3 ‘ 18 5.5 i ‘ 14.0 ‘ 6.2 \: 5.4 ' 13.6 5.9
| 1 l |
19 0.4 ‘ ' ] 13.5 l 4.8 1 Trace | 4.1 | 4.0
Mean 4.3 I 9.6 7.5 4.1 9.3 6.8
+S.E. 1.6 2.2 1.3 1.6 2.2 1.4
i o
13 1.1 10.7 11.9 Trace 10.1 10.0
14 0.9 20.7 | 8.7 Trace 17.9 8.2
15 0.3 ; 0.4 16.2 Trace ‘ | | Trace | 17.2
16 3.0 14.2 5.8 3.0 | 14.1 | 5.4
o L
Day 5 17 2.5 13.2 3.4 Trace | | 12.4 2.9
18 1.8 12.2 3.0 Trace 13.0 3.1
19 1.0 4.1 14.3 Trace 3.7 16.1
i
Mean 1.5 10.8 9.0 1.2 10.3 9.0
+S.E. 0.4 2.5 2.0 0.3 2.3 2.2
13 1.8 13.6 14.8 16.1 12.8 9.8 3.5 0.4 | Trace 13.9 14.1 15.6 12.9 8.2 3.3 | Trace
14 5.0 5.1 5.7 5.9 9.2 18.1 14.0 1.5 5.0 5.1 5.5 5.5 8.8 20.6 14.0 | Trace
15 3.7 2.4 2.3 2.0 2.1 1.6 17.8 1.2 3.5 | Trace | Trace | Trace | Trace | Trace | 18.3 | Trace
16 1.0 1.0 1.5 4.6 13.4 14.8 5.2 0.4 | Trace | Trace | Trace 4.7 12.1 16.8 5.8 | Trace
(;:;hg) 17 1.9 1.6 1.6 1.7 1.8 2.0 3.9 0.3 | Trace | Trace | Trace | Trace | Trace | Trace 4.3 | Trace
18 4.6 4.4 9.0 14.2 15.0 13.8 8.1 1.1 3.9 4.8 8.3 12.4 13.4 12.6 8.7 | Trace
19 8.4 14.0 29.1 25.7 19.0 16.0 6.2 0.5 8.8 15.0 29.4 26.8 18.9 15.2 5.8 | Trace
Mean 3.8 6.0 9.1 10.0 10.5 10.9 8.4 0.8 3.4 5.9 8.6 9.5 9.7 10.7 0.9
+S.E. 1.0 2.1 3.8 3.4 2.5 2.5 2.1 0.2 1.1 2.3 3.9 3.6 2.5 2.9 2.1 0

* 0<Trace <2.5 pg/ml

** Calculated by replacing of “Trace” with 0.9 #g/ml obtained by the equation in Fig. 10 from a mean of assay values by fluorometry for
208 samples showing the concentration of “Trace” by microbiological assay in Table 5 and 7.

Y BEARORBAEATH L EELObNDE, LdL, K OBBIER 15 # (1.3%) LU DT NE E O
ETo 1,118 FIOBKKPICEH T 2BIEAOEE 9 4 BREROH (0.8%) ZERBEINTHY, Thb
bk, MILBER 27 Al REFK 2.4%), RBLLE DERERRBER/N IV LR LB NA % Lk
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Fig. 9 Mean plasma concentrations after
single oral administration of cinoxacin
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CINX + g KM 5 | 123/ & 0% EL L (Table 5, Fig. 8), BiH 4T dose response 7iz20
Bioassay ETHRW - FHMMTERBKER 1.5~ 2 Kl bt
e—7%mRL, ZOMHIL 200 mg TRENLEFN 4.3 & BRSHTER &5 FAMPEFREI DTk
LUK 4.3 pg/ml], 400 mg Tl 9.3 LW 9.0 pg/ AUC (Area Under the Curve) & 200 mg, 400
m], 800 mg Tit 20.3 L% 19.9 pg/ml THo> T mg, 800 mg TZNFh 14.4, 38.5, 71.3 pg-hr/ml

Table 8 Urinary excretion of cinoxacin after single oral administration

Fluorometry
Dose Urinary concentration (#g/ml) Cumulative urinary recovery (%)
& Volunteer Time after administration (hours) Time after administration (hours)
food 0~1 ’ 1~2 | 24 ‘ 4~6 0~1 [ ~2 | ~t l ~6
1 T.K. 20 408 423 137 0.8 12.9 42.3 57.1
2 T.L 179 613 388 157 6.3 31.8 64.8 72.7
3 O.T. 136 182 180 75 23.6 48.1 68.1 72.5
4 H.T. 505 677 261 49 24.5 48.2 65.7 69.9
5 A.J. 17 211 800 399 3.5 8.7 39.1 64.2
6 E.Y. 29 137 787 302 0.5 3.9 38.5 61.1
200 mg
7 K.A. 75 102 347 224 2.8 8.8 41.1 57.8
without | g y y, 204 262 235 70 15.2 36.7 66.6 74.4
food 9 S.M. 156 543 338 48 14.8 4.1 63.2 69.8
10 K.K. 60 193 464 378 2.5 8.9 33.3 62.3
11 K.H. 7 116 333 136 0.5 12.8 49.4 68.6
12 K.N. 12 37 278 366 0.9 4.0 28.9 51.3
Mean 117 290 403 195 8.0 22.4 50.1 65.1
+S. E. 41 62 58 39 2.6 5.2 4.2 2.1
Microbiological assay
Dose Urinary concentration (u#g/ml) Cumulative urinary recovery (%)
& Volunteer Time after administration (hours) Time after administration (hours)
food 0~1 | 1~2 | 2~4 | 4~6 | O0~1 ~2 ~4 ~6
1 T.K. 0 317 335 107 0 9.4 32.7 44.3
2 T.I 126 408 311 117 4.4 21.4 47.9 53.9
3 O.T. 103 155 167 61 17.8 38.7 57.2 60.9
4 H.T. 409 450 256 36 19.9 35.7 52.9 55.9
5 A.J. 0 186 705 310 0 4.6 31.4 50.9
6 E. Y. 26 116 620 359 0.5 3.4 30.7 57.6
200 mg
7 K.A. 76 122 347 196 2.8 10.1 42.4 56.9
without | g py v, 218 323 263 59 16.2 42.7 76.2 82.8
food 9 S.M. 187 633 386 53 17.8 52.0 73.8 81.1
10 K.K. 62 188 491 413 2.5 8.7 34.5 66.3
11 K.H. 7 116 339 145 0.5 12.8 50.1 70.5
12 K.N. 14 39 297 330 1.1 4.4 31.0 51.1
Mean 102 254 376 182 7.0 20.3 46.7 61.0
+S. E. 35 50 45 39 2.4 5.0 4.7 3.5
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Th> TN I HRERITIZTIZHH L 2l THo 7o %
7o, REBEENZN 0.85 Byfs, 1.13 M, 1.04 B
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H.R.BLACK b 5 #t, @ERAICEORSL TRDE
1.3+0.3 E¢ff], K.S.ISRAEL &, 10) sft sk AT IR

AUG. 1980
AEES L TR M,  0.95 = 0.14 KR, LU N
RODRIGUEZ £ 1) MfHMRAIR Sil§iiEs 7% -

Tkt 1.3 BME X —HTBIDTHo7 %
¥, SAORKITFIO BEITS 5 8 K%ITIR
Bioassay # Tk EBBALUTELRD, X DVBREOR

Table 9 Urinary excretion of cinoxacin after single oral administration

Fluorometry
Dose Urinary concentration (zg/ml) Cumulative urinary recovery (%)
& 'Volunteer Time after administration (hours) Time after administration (hours)
food 0~1|1~2 | 2~4 | 4~6 | 6~8 ] 8~10[10~12“ O~1| ~2| ~4| ~6| ~8| ~10 ~12
1 T.K. 95| 1,369 985 248 31 17 9 1.6/ 19.7| 43.4 56.4 58.9 59.7 60.1
2T.1L 446 438 321 391 74 26| 29| 10.3| 22.7| 36.4; 52.7| 55.6] 56.3 56.9
3 0.7T.|1,165 919 590 165 80 10 9 27.1 45.7| 68.0[ 74.8 76.1 77.1 77.6
4 H.T. 879 1,171 626 390, 75| 15 7 16.9] 33.9 47.2 58.6 60.8 61.7 62.2
5 A.J. 41 519 1,195 571 106 22, 27 0.5/ 8.3 41.8 60.7] 64.1 64.7| 65.2
400 mg 6 E.Y. 52 542! 774 831 166 48 25i 0.8 18.4/ 39.3 60.1 65.6 67.6| 68.2
7 K. A. 39 137 415 687 230 56 25 0.5 2.7 19.4| 42.4] 50.6] 52.5 53.7
without| g g y, 39 679 747 179 34 6 6 0.7 16.8 65.6 77.6 79.9 80.8 81.1
food 9 S.M. 58 135 1,047 146 29 14 19 3.5 10.9| 49.9) 61.8/ 63.6 65.4/ 66.2
10 K. K. 58 156 1,105] 512 120 42 26/ 0.8 7.0 46.5 71.0, 76.2 77.4 77.8
11 K. H. 5 41 189 624 76 19 29 0.2 3.9 14.2 39.9 47.0] 48.4] 49.2
12 K.N. | 2,042 1,636; 1,650 420, 78 37 29/ 13.8 20.8 40.6/ 53.6 56.4/ 57.4| 57.9
Mean 410 645 804 430 87 26| 20 6.4| 17.6| 42.7| 59.1 62.9] 64.1 64.7
+S.E. 185 153] 120 64| 18 5 3 2.5 3.6/ 4.5 3.4 3.0 3.0 2.9

Microbiological assay

Urinary concentration (#g/ml) l

Cumulative urinary recovery (%)

Dose
& Volunteer Time after administration (hours) Time after administration (hours)

food o~1‘1~2|2~4 4~6 | 6~8 | 8~10010~120~1| ~2| ~4| ~6| ~8| ~10 ~12
1 T.K. 89 1,225 963 213 26 12 71 1.5 17.7] 39.6 50.8 52.9 53.5 53.9
2T.IL 432 422 350 257 62 25 26 9.9 21.8 36.8 47.5 50.0| 50.7| 51.2
30.T.| 926 851 530 114 20 12 10 21.5 38.7 58.7| 63.4) 64.3 65.5 66.1
4 H.T.| 690 855 605 360 54 16 8 13.3 25.7| 38.6 49.1] 50.7 51.7 52.3
5A.]. 30 342/ 1,010, 486 80 0 ol 0.3 5.4 33.7 49.7] 52.3 52.3 52.3

400 mg| 8 BV 43 6300 665 695 123 37 20 0.6 21.1 39.1 56.5 60.6 62.1 62.6
7 K. A. 42l 155 322 574 183 43 22 0.6 3.1 16.1 35.3 41.8 43.2 44.3

without| g j vy, 38 641 756 181 30 5 5 0.6 15.8 65.1 77.2 79.2 79.9 80.2

food 9 S. M. 57 136 950 141 27| 12 14| 3.4 10.8 46.5 58.0 59.7 61.2 61.8
10 K. K. 63 155 950 513 1190 28 18 0.9 7.0/ 41.0, 65.5 70.7 71.5 71.8
11 K. H. 30l 54 262 566| 114 32 18 1.3 6.2 20.5 43.8 54.4 56.8 57.3
12 K.N. | 1,503 1,735 1,325{ 451 62 35 33 10.8 18.21 34.1 48.1 50.3 51.2 51.8
Mean 336 600l 725 379l 75 21 15 5.4 16.00 39.2 53.8 57.2 58.3 58.8
+S.E. 144] 146) 94| 56 15 4 3 2.00 3.0 3.9 32 3.0 3.0 29
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WENSMTEIL L > T, btk XN BED M
HBETH - 1=,

%, AHORRTES NI MR D X KRB
o EEE L AN CINX ofEHRARLT2B2 Y75
YRADEMERR T, EMERMERD BB, BE
L7cM¥ER B2 4R+ 5 2 b 0s8 % L, ROKS
1T & B ACHI T M3 rp SR o BB 18 I IR AR O ZE B ds K
&L, Lo d—BoMmBErPBE KELHERT2 2 T
Eh\n, £2°T, 5% 1.5 Ko 2 AR
B30, 2IUFZOMBOMERBECEHOHL »
BT, HBEHY IR RERERT 17 AlIToWT
BOLMTEIC L 3 5 1.5 Bk omifh CINX @B
L, TOHH 30 Ko HM IR CINX &
TRHNT, ®RRX Q), (2 »2oAEERE 1.48 m?2 %)

® CINX 0B 27 Y775 CICINX (A), +XUHKE
1kg %hp CINX 0B7 )75 CICINX (W) %
%:&llLﬁ'.c

ClciNx (A)= C

A
Cl cINX (W) = %’pv . _vlv_ ...... @

=720, U : RepiBE (pg/ml)
V:14%hpRE (ml/min)
Cp : MmiEHiEE (pg/mi)
A hEEH (m?
W #hE (kg)

ZoiER, CICINX (A) 1z 111455 ml/min/1.48 m?,
CICINX (W) I 2.09 +1.08 ml/min/kg &\~ 5 fH#S

Table 10 Urinary excretion of cinoxacin after single oral administration

Fluorometry

Dose Urinary concentration (#g/ml) Cumulative urinary recovery (%)
& Volunteer Time after administration (hours) Time after administration (hours)

food

0~1|1~2|2~4 | 4~6 | 6~8

8~1010~120~1| ~2| ~4| ~6| ~8 | ~10] ~12

13 T.K. 858 933 766 197 29
14 H.S. 119 1,055 1,139| 1,084 245

19 26/ 7.2 83.4/ 68.0| 76.5 77.9 78.2 78.5
56 76/ 1.0 10.8 30.6| 50.4/ 55.9 56.6] 57.2

105 48 0.3 7.8 34.5 58.2 63.5 64.4] 64.7

23 31 6.4 25.0, 51.6| 62.6| 63.9] 64.5 64.9
49 33| 0.2 6.7 47.7| 67.4 70.1 71.3 71.8
55 70| 1.3 25.5| 54.4] 66.5| 69.6| 70.0/ 70.5
37 35 1.2 31.2| 61.3 73.9 76.8 77.2 77.6

15 Y.Y. 70| 1,158 3,183 1,372 174
800 mg | 16 y.S. | 151 718/ 1,356 654 88
without | 17 H. T. 19 633 1,526 474 178
food 18 K. K. 71 668 1,070 531 160
19 T.A. | 132 1,954 1,467 667 137
Mean 203 1,017 1,501 711 144
+S. E. 1100 173 207 149 26

49 46/ 2.5/ 20.1] 49.7| 65.1 68.2| 68.9] 69.3
11 8 1.1 4.21 5.00 3.4 2.9 2.9 2.8

Microbiological assay

Urinary concentration (#g/ml)

Cumulative urinary recovery (%)

Dose .
& Volunteer' Time after administration (hours) Time after administration (hours)

food 0~1|1~2 | 2~4 | 4~6 | 6~8 | 8~1010~120~1| ~2| ~4| ~6| ~8| ~10 ~12
13 T.K. | 772 937 780 216 27| 16 21 6.5 32.9 68.1 77.5 78.8 79.0| 79.3
14 H.S. 126] 926 831 1,089 237 62 79 1.0, 9.6| 24.0| 43.9 49.2] 50.0| 50.7
15 Y. Y. 72| 921 1,869 996 178) 100 47| 0.3 6.3 21.9 39.1 44.6| 45.5/ 45.8

800 mg | 15 v.8S. 175 566 1,169 630 95 19| 27| 7.4 22.0| 44.9 55.5| 56.9 57.4] 57.7

without| 17 H. T. 18 610, 1,450, 432 171 31 18 0.2] 6.5 45.5/ 63.5 66.1 66.9 67.1

food 18 K. K. 81| 681 966 507 159 53| 64 1.5 26.2 52.3 63.8 66.9 67.4 67.9
19 T.A. | 125 1,639 1,132 646 142 32 31 1.2 26.4 49.6| 61.8| 64.8| 65.2] 65.4
Mean 196 897 1,171 645 144 45 41| 2.6| 18.5| 43.8] 57.9 61.0| 61.6| 62.0
+S.E. o8 138 145 117 25 11 9 1.2 4.1 6.1 4.9 4.4 4.3 4.3
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Table 11 Urinary excretion of cinoxacin after single oral administration

CINX 400 mg #*

Fluorometry
Dose Urinary concentration (zg/ml) Cumulative urinary recovery (%)
&  [Volunteer Time after administration (hours) Time after administration (hours)
food 0~1 | 1~2 | 2~4 ' 4~6 ‘ 6~8 | 8~10‘10~12 0~1 1 ~2| ~4| ~6| ~8| ~10 ~12
1 T.K. 1 104] 404, 226/ 236 68 51 0.0 1.2| 8.6 24.3 36.8 39.2 40.4
2 T.I 139 647 366| 374 193 33 23] 1.8 15.1 32.4| 60.0] 68.0/ 69.4| 70.1
3 0.7T. 1 645/ 1,161 551 67| 25 12| 0.0 10.0, 54.7| 74.0| 74.7| 75.9 76.4
4 HT. 95 929 1,030, 224 40, 18 8 1.0| 16.8/ 59.6| 67.5 70.0{ 70.8 71.1
5 A.]J. 12/ 1,108 767 569 234 42 44/ 0.2] 15.5/ 39.7 56.1 61.0f 62.0] 63.1
400 mg 6 E.Y. 26| 321 315 421 358 86 30| 0.4/ 8.7 23.0] 37.8/ 50.1 52.6] 53.6
. 7 K. A. 2 77 249 368 289 87 29 0.1 2.6| 17.5( 47.2| 59.4| 62.2 63.7
with | gy vy, 21 274 370 244 50 18 11| 0.9 16.7| 49.2| 69.1 73.3 74.4 74.8
food 9 S. M. 0 65| 504 157 402 38 170 0.0 1.7 27.7) 50.3 67.6| 71.7] 72.8
10 K. K. 6 147 1,214 485 48 14 17 0.2| 3.4 52.9 72.0] 73.3 73.8 75.0
11 K. H. 12| 88 119 394 390 83 70 0.5/ 3.4/ 11.2 83.2| 60.5 67.1 71.3
12 K. N. 168 923 725 293 157, 29 25| 3.9 14.8 42.2) 54.4| 63.0] 64.2 64.8
Mean 40, 444 602 359 205 45 28 0.8 9.2/ 34.9 53.8 63.1] 65.3 66.4
+S.E. 17 112 107 39 39 8 5/ 0.3 1.8 5.0 4.6 3.1 3.0 3.0
Microbiological assay
Dose Urinary concentration (zg/ml) Cumulative urinary recovery (%)
& Volunteer Time after administration (hours) Time after administration (hours)
food 0~1|1~2 | 2~4 | 4~6 | 6~8 | 8~1010~120~1| ~2| ~d4| ~6| ~8| ~10 ~12
1 T.K. 0 111 538 224) 228 55 57| 0 1.3 11.1] 26.6| 38.7| 40.6] 42.0
2 T.L 144 591 503 438 202, 33 190 1.9 14.0, 37.8 70.1f 78.4/ 79.9| 80.5
30.T. 0 516 1,089 797 40 18 0 0f 8.0 49.9 77.8 78.2 79.1 79.1
4 H.T. 81 696 833 155 37 16 6/ 0.9 12.7| 47.3| 52.8 55.1| 55.8 56.1
5 A.]. 10 533 453 532 194 33| 36/ 0.1 7.4/ 21.7) 37.0| 41.0| 41.8 42.8
400 mg 6 E. Y. 22 190| 231 328 355 72 25| 0.3 5.2 15.7| 27.3] 39.5/ 41.6| 42.5
7 K. A. 0 67 228 322 228| 56| 20 0 2.2] 15.9 41.9 51.5| 53.3| 54.3
with | gy vy, 0 130 328 208 32 0 o o 7.5 36.3 53.3 56.0| 56.0/ 56.0
food 9 S. M. 0 59 421 147 346 33 18 0 1.6/ 23.3| 44.8/ 59.7 63.3 64.2
10 K. K. 0 145| 1,035 375 29 20, 18 0 3.2 45.4| 60.2 61.0] 61.8 62.9
11 K. H. 0 86| 119 246/ 349 84| 70, 0 2.8 10.5 24.3] 48.7 55.4/ 59.6
12 K. N. 151 715 570, 214 137, 28| 21 3.5/ 11.9 33.4| 42.4| 49.8| 51.0/ 51.6
Mean 34 320 529 332 181 37| 24/ 0.6 6.5 29.0( 46.5| 54.8 56.6 57.7
+S. E. 17 76| 90| 54 37| 7 6 0.3 1.3] 4.2 4.9 3.8 3.8 3.7
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Table 12 Urinary excretion of nalidixic acid after single oral administration
Microbiological assay

Dose Urinary concentration (#g/ml) Cumulative urinary recovery (%)
& Volunteer Time after administration (hours) Time after administration (hours)
food O~1|1~2 | 2~4 | 4~6 | 6~8 | 8~1010~120~1| ~2| ~4| ~6| ~8| ~10 ~12
1 T.K. 104 137, 80 44 9 0 0 1.4 3.0 4.6, 6.1 6.5 6.5 6.5
2T.IL 28 90 126 89 21 10, 10| 0.2 1.8 4.3 6.1 6.7 7.0 7.2
30.T. 93| 136 93 113 16| 5 8 0.8 2.2 4.5 7.44 7.7 7.8 8.0
4 HT. 60 114 103, 41 11 10 8 1.4 3.8 7.2 8.7 9.2/ 9.5 9.7
5 A.]. 24 107| 200 130! 24 11 11} 0.2 1.2 5.3 8.4 9.3 10.3 10.6
500 mg 6 E. Y. 14 12 86 178| 23 21 15 0.2 0.6 5.1 9.4/ 10.6| 11.1] 11.4
7 K. A. 21 73 67| 28 29 13 8 0.2 0.8 1.9 2.7 3.4 3.7 3.8
without| gy y | 43 411 71| 64 31] 12 8 0.4 1.4 45 7.5 89 9.8 9.6
food 9 S.M. 0 7 137 68| 20 5 8 0 0.2l 3.8 7.6/ 9.8 10.0] 10.3
10 K. K. 16, 39 87 34 14 11 100 0.3 1.1 3.0 3.7| 4.0 4.3 4.5
11 K. H. 0 7 16| 47 6) 0 o 0 0.2 1.3] 3.0 3.4 3.4 3.4
12 K. N. 4 36 80 67 17| 6 5 0.1 1.1 3.5/ 5.4 6.0 6.2 6.4
Mean 34 67| 96 75 18, 9 8 0.4 1.4 4.1 6.3 7.1 7.4 7.6
+S.E. 10 14 13 13 2 2 1 0.1 0.3 0.5 0.7 0.7 0.8 0.8
Fig. 10 Mean plasma concentration after Fig. 11 Correlation between analytical methods
multiple oral administration of cinoxacin used in the assay of cinoxacin in human
—Fluorometric assay— urine
pig/ml y
15 " bmrme— ¢ 1st administration (pg/ml)
‘ o-—--0 5th administration 2,000
| L3 e 9th administration %‘
| a——4 17th administration «
E
&
5 S 11,0000
E ] y=0.877x+17.4
§ £ r=0.9727
$ n=415
g . . X
@ 1,000 2,000 3,000
= (pg/ml)

Fluorometric assay

R2EMIZRONZ0ICH L, BEEEOBAICE 2
M 4RMOMIcB2 0 EBbns (Fig. 8, 9),
» RAPENRRE, ZHREEEICH L B%EE50BAIEIP
. VBN B MDD B < 8 BRI TR LK¥eITZ L 7
' 8 (Fig. 14), - T, CINX oRIUZ, B oEOFE
Time in hours MTROND & 5 CEMBREICH L TRREETOD
BEST2300, BINKITE ERENI0E ZLbN
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Fig. 12 Urinary excretion (mg/hour) of Fig. 13 Urine concentration of cinoxacin after
cinoxacin or nalidixic acid after single oral administration
single oral administration —Fluorometric assay—
—Microbiological assay— (pg/ml)
(mg/h) 1,600 200 mg( without food)
150 - o——o0 CINX 200 mg( without food) 51,400} © 400mg( without food)
s CINX 400 mg( without food) ;;: 1.200+ 400mg( with  food)
a———-a CINX 400 mg( with food) 5 &8 800 mg( without food)
o a— —s NA 500 mg( without food) E 1,000
. o CINX 800 mg( without food) : 800
£ 600}
5
g 100 + . 400 F
2 200
Q
3 14 bk e
» 0~1 10~12
2 . .. 3 (hours)
= Time after administration
=)
or NA kil Thb L, MERMED <2~k NA
500 mg 51T WT CINX © 400 mg #5khh
ZDELT LA 800 mg HEENELRT (Fig. 9)
DKL, RpEE Tk NA 500 mg &EO R
CINX 200 mg #5RHKL T3 hE VK ko Tnb,

2 4 é 8 12

Time in hours

Fig. 14 Cumulative urinary recovery of
cinoxacin after single oral administration
—Fluorometric assay—

Cumulative urinary recovery

%
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a———-a 400 mg( with food)
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Fig. 15 Urinary recovery of cinoxacin after

multiple oral administration
—Fluorometric assay—
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Table 13 Urinary excretion of cinoxacin after multiple oral administration
(Dose 400 mg b.i.d. 9 days)

Fluorometry
. . . . o
Multiple Urinary concentration (zg/ml) Cumulative urinary recovery (%)
administ- [Volunteer Time after administration (hours) Time after administration (hours)
ration O~1|1~2 | 2~4 | 4~6 | 6~8 | 8~10110~12/0~1| ~2 | ~4 | ~6 | ~8 | ~10| ~12
13 T.K. 45| 704 686 208| 141 14 15/ 0.7] 10.6| 41.0| 56.9| 68.6| 69.3/ 69.6
14 H.S. 589 1,075 481 442 124 41 34| 4.9 14.8| 22.4| 38.7 44.1| 45.4| 46.1
15 Y. Y. 27| 51 429, 1,165 201 38 34/ 0.6 1.4] 12.3 57.7, 68.7 69.7| 70.3
Ist 16 Y.S. 167 427) 648 493 77 12 21| 6.5| 22.1| 41.6/ 50.6| 53.6| 54.2! 54.7
17 H.T. 71 295 614 201 43 19 10 0.2/ 6.2 49.0| 67.0] 70.5| 71.4| 72.1
(Day 1) 18 K. K. 220 391 278 147 30 7| 18| 8.8] 33.0| 56.3| 63.5 64.8| 65.2| 65.9
19 T.A. 538| 943 464 201 28 12 21| 10.6| 38.4| 58.5| 69.6| 72.0| 72.5| 72.9
Mean 228 555 514 408 92 20 22| 4.6| 18.1] 40.2| 57.7| 63.2| 64.0| 64.5
+S.E. 92| 139 54 136 25 5 4/ 1.6/ 5.2/ 6.5 4.0] 3.9 3.9 3.9
13 T.K. | 1,335] 1,415 672 75 76 —_ —1| 16.7| 38.3| 64.5| 72.2| 74.6 — —
14 H.S. 509 413 483 557, 116 —_ —| 14.9] 29.0| 64.6| 86.7| 93.0 — —
15 Y. Y. 167| 86 366| 1,135 369 —_ —| 3.4 .9 19.0| 70.3| 82.2 _ b
5th 16 Y.S. 120 48 534 322 78 — —| 2.6/ 5.9 24.7 46.2| 49.9 — —_—
17 H. T. 37 63 561 977 84 — —| 0.6| 2.0| 23.3| 64.3| 71.8| — et
(Day 3) 18 K. K. 191 261 516/ 361 78 — —| 4.4] 16.1| 47.7| 68.6| 71.7] — —
19 T. A. 859 645 704 530 130 - —| 12.9| 28.2| 56.4| 73.6| 78.6 — —_
Mean 4601 419; 548 565 133 — —| 7.9 17.8] 42.9| 68.8| 74.5 — —_
+S. E. 181 185 43 141 40 — —| 2.5 5.4 7.6| 4.6 5.0 — —_
13 T.K. 25| 75| 432 415 59 — — 0.3 3.7/ 19.8| 48.5/ 55.0f — —
14 H.S. 84 6031 829, 686 192 — —| 1.1] 9.4] 30.5| 52.3| 58.2 - -
15 Y. Y. 33 20| 328 2,318 789 — —| 0.5 1.1 6.9 42.3| 57.1 —_ —
9th 16 Y.S. 350 716 870 675 66| — —| 6.5| 18.7] 40.0| 55.2| 59.1 — —
17 H.T. 284 498 563 383 83 - — 5.6/ 19.8/ 57.1/ 69.7 73.7 -— —
(Day 5) 18 K. K. 88 610 1,043 382 58 — —| 5.4| 38.6/ 73.0| 85.4| 89.8 — —
19 T.A. 105! 135 406, 1,388 427 — —| 1.1 3.1 10.7| 45.4| 58.4 — —
Mean 138 380/ 639 892 239 -— —| 2.9/ 13.5| 34.0| 57.0| 64.5 — —
+S.E. 48| 110 104) 272 105 — —| 1.0 5.1 9.2| 5.8 4.8 — —
13 T.K. 413 3,503| 1,445 366 17% 46 11 2.5 27.9| 55.4] 69.1| 70.7| 72.4| 72.6
14 H.S. 161 333 765 856 403 109 59 2.4) 6.4| 24.6/ 44.7| 59.1] 62.7| 64.3
15 Y. Y. 374 190, 850/ 1,358 307] 125 64 4.8 7.7/ 21.1 63.2| 77.3 80.2| 81.2
17th 16 Y.S. 101} 1,153 1,078 620 35 27| 17/ 1.8| 18.0| 44.4| 59.8) 63.4| 64.5 64.7
17 H.T. 152 115 592 205 44 21 23| 5.5/ 11.4] 68.2 81.8| 85.6/ 87.1| 83.0
(Day 9) 18 K. K. 70 203 450 464 137 31 68/ 4.6| 14.1| 40.7 65.9| 71.4| 72.5 74.7
19 T.A. | 1,076 1,561 891 683 96 41 61 14.5/ 41.0| 66.8 85.6| 90.7 92.6/ 93.7
Mean 335/ 1,008 867, 650 148 57| 43| 5.2/ 18.1| 45.9| 67.2 74.0| 76.0| 76.3
+S. E. 133 466 123 143 57 16 9 1.7 4.7 7.1 5.1 4.3 4.2| 4.0

— : not done
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Table 14 Urinary excretion of cinoxacin after multiple oral administration
(Dose 400 mg b.i.d. 9 days)
Microbiological assay

Multiple i Urinary concentration (zg/ml) Cumulative urinary recovery (%)
administ- [Volunteer Time after administration (hours) Time after administration (hours)
ration 0~1 | 1~2 ' 2~4 ’ 4~b ’ 6~8 ’ 8~1o|10~12 o~1‘ ~2 ‘ ~4 | ~6 | ~8|~10| ~12
13 T.K. 45, 996 599 198 29| 0 0 0.7 14.7 41.2 56.4 58.8 58.8 58.8
14 H.S. | 621 1,043 586 302 109 34 26| 5.1 14.8 24.0| 35.1] 30.8 40.9 41.5
15 Y. Y. 25 63 374 987 132 41 42l 0.6 1.6 11.1] 49.6| 56.8 57.9 58.6
st 16 Y.S. | 140 367 514 414 73 11 16 5.5/ 18.9 34.3 41.9 44.7| 45.2 45.5
17 H.T. of 274 508 148 31 14 6 0 5.6/41.054.3 56.8 57.5 57.9
(Pay 1) |18 K. K. | 193 486 191 94 21 0 7.7| 37.8| 53.9| 58.5| 59.4| 59.4| 59.4
19 T.A. | 461 843 402 172] 21, 0 0 9.1 34.0| 51.4| 60.9) 62.8 62.8 62.8
Mean 212 5821 454 331 59 14 13 4.1 18.2 36.7 50.9 54.1 54.6| 54.9
+S.E. of 144 54 17 17 6 6 1.4 51 57 3.6 3.2 3.1 3.1
13 T.K. | 1,282 1,021 495 68 63 — —|15.330.950.257.259.3 — —
14 H.S. | 648 430‘ 616 436 10§ —  — 19.0/33.7 79.1 96.4102.1 — —
15 Y.Y. | 188 87 418 1,309 339 ~i — 3.8 5.4 21.580.7091.6 — —
sth 16 Y.S. | 175 90 623 384 69 — — 3.7 9.831.857.86L1 — -
17 H.T. 40, 66 5271 679 106 —  —| 0.7 2.1 22.1 50.6/ 60.00 — —
(Day 3) | 18 K.K. | 222 317 646 3400 68 —| —| 5.2(19.559.1 78.8/ 81.4 —| —
19 T.A. | 660 908 703 502 138 —  —| 9.9 31.5(59.6 75.9 81.2 — —
Mean 452 417, 575 531 127, —| —| 8.2 19.0/ 46.2 71.0/ 76.7 —| —
+S.E. | 159 151 38 148 37 — —| 2.6 5.1 8.2 6.2 6.4 —| —
13 T.K. 48 108 517 428 42 —| —| 0.6 5.5 24.8 54.4/59.00 —| —
14 H.S. 102 716 973 722 155 —  — 1.3 11.2 36.0/58.9 63.6, — —
15 Y. Y. 33 20| 438 2,061 603 — —| 0.5 1.1 8.9 40.2(51.5 —| —
oth 16 Y.S. | 388 660 700 539 58 —| —| 7.2 18.4/35.647.7 51.2 — —
17 H.T.| 230 583 651 352 44 —| —| 4.5 21.164.2 75.8 78.1 — —
(Day 5) |18 K. K. | 108 715 998 345 33 —| —| 6.6 45.6 78.5 89.7 92.2 — —
19 T.A. 120|137 475 1,07 410 — — 1.2 3.212.130.8523 — —
Mean | 147 420 679 792 192 —| | 3.1 15.2/37.1 58.1 64.00 —| —
+S.E. 470 1190 87 234 8 — —| 1.1 5.8 9.8 7.1 5.9 — —
13 T.K. | 492 2,417 1,408| 348 23 38 12| 3.0| 20.5 47.3( 60.4] 62.6 64.0| 64.5
14 H.S. | 213 446 867 998 434 93 40 3.2 8.6 29.352.8 68.3 71.4 72.4
15 Y.Y. 386 210 863 970 280! 711 62 4.9 8.1] 21.7 51.8 64.7 66.3| 67.2
th 16 Y.S. | 101 1,08 949 558 33 24 24 1.816.7 40.0 53.8 57.2 58.2 58.5
17 H.T. | 172 131 604 210 31 16 21 6.2 12.9/ 70.9 84.8 87.4| 88.5/ 89.4
(Day 9) |18 K.K.| 79 257 496 527 1500 39 43 5.3 17.3 46.6 75.2 81.2| 82.5 88.9
19 T.A. | 1,033 1,582 8261 553 107! 99 99 14.0| 40.9| 64.9) 50.1 85.8 90.2| 92.0
Mean | 354 872 808 595 151 54 43 5.5 17.845.7 65.5 72.4 74.4 75.4
C4S.E. | 127 330 73 111 58 13 11 15 42 6.7 5.1 4.6 4.8 4.9

: not done
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Table 15 “Urinary excretion of cinoxacin (CINX), CINX-conjugate, MCINX and MCINX-conjugate
after multiple administration (Dose 400 mg b.i.d. 9 days)

Urinary recovery (0~12h) (%)
Volunteer

Administration i CINX MCINX Total

o.

Free |Conjugate|Sub-total] Free |Conjugate|Sub-total
14 50.57 35.03 85.60 2.17 1.46 3.63 '89.23
1 st (Day 1) 18 68.46 14.23 82.69 0.56 0.42 0.98 83.67
Mean 59.59 24.63 84.22 1.37 0.94 2.31 86.45
14 64.86 28.50 93.36 - 1.38 0.99 2.37 95.73
17 th ‘(Day 9) 18 76.01 41.69 117.70 1.27 1.06 2.33 120.02
Mean 70.44 35.11 105.54 1.33 | 1.03 ! 2.36 107.88
Fig. 16 Metabolic pattern of cinoxacin in Fig. 17 Bioautograms of human urine after
human urine oral administration (400 mg/man) of
- o cinoxacin
COOH
i <m —_— Acid-hydrolyzable
" 0~ ngs CINX-conjugate Front
COOH
. CINX(70.3%) (19.4%)
CH,

9
Cinoxacin \\CH,o COOH
( CINX) N o Acid-bydrolyzable
HO N MCINX-conjugate
CoHs

MCINX( 1.3%) (0.9%)

Total 91.9%

CINX % 12 BRffIRE Cifmit 5 | o mitig g
DORERMEY RS &, BRMTECRLARETRTS
o %, Bioassay B CREEBBRRELBLEBELEN
UT B4 L 05 Y aiakE0EB L TrIRD LN
7z (Table 7), FEHMPERBEOHEB L, wTFhIRE
%{ (Fig. 10), v~ 70R b5 L5 % ik 2R
PN TREELREEEN Do oo MITREBE LK
Fli8¥Mgofcrdl MERKSILL T 17 @EK
BEOBAEDIES Kb THITEP> fto RPFEHHTDONT
EHRPERGMBORAY RS L (Fig. 15), 6 ke,
8 AT MENRSICH~S5 B RS TRRELRL
Tnb, IBHETCHBIENEELZY, 17 ABTH
BUSHEOMEILEL 2> Tk b, BETERBION
THL BB ENSBRATREN- Too 10 B, 12 B
T IEBIEL 17T BHRPAR Y ENEEZ> Tnic
W5 %DERBC, BEZER Lo oo TNHOHR,
AFlO 12 BEMRTOERE SOBOBRIE, b
DICHERSBEO®BR YA LIAR, VWbW3 carry-over

Origin — T

CINX 2pg 0~2 2~4 4~6 6~8 (hr.)

Assay system

TLC: Silicagel Fase (Merck) 1X15cm
Solvent: n-BuOH:AcOH:H.0 (3:1:1)
Urine: 5x1/spot

Test organism: E.coliX-161

BHHEBbNLY, HEEIOTHEE- I,
ULOoAFNTEE+ 2B, HMoBIEE, SfHIA
T, BLACK 55 O#HE L ISHEMULARETHZ L
3T EWTE S,
RPOEERUIREOHKE, CINX RE{LELIS
ZHEEEOS 2 2#Ey MaBEbbhd, %7, Fig
16 RTREY MCINX [Z2onTik, %D bLAE
HOBRE, 2T ko s, HEERRRDLN 2o
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PHASE I STUDY OF CINOXACIN

Teruo Kawmiki
Clinical Laboratories, Osaka National Hospital
Hipeo Yamapa

Shionogi Research Laboratories, Shionogi & Co., Ltd.

Cinoxacin (CINX), a new synthetic organic antibacterial, was administered orally to nineteen
healthy adult male volunteers to study the degree of safety and pharmacological properties. In
single dose studies, 19 volunteers were randomly assigned to the doses of 200 mg, 400 mg and 800
mg of CINX or 500 mg of nalidixic acid (NA) with or without food, then they received different
dose every weekend for 4 weeks. In multiple dose studies, 7 volunteers received 400 mg of CINX
every 12 hours for nine days.

Tolerance of administered CINX was, in general, good and no side effect or adverse reaction was
found except one case with transient mild obstipation in multiple dose studies.

The peak values of the mean plasma concentration observed at 1.5 or 2 hours after administration
of 200, 400 and 800 mg of CINX without food were 4.3, 9.3 and 20.3 pg/ml, respectively. The
plasma concentration was proportional to the dose. The elimination half-life was about 1 hour.
The recovery of CINX in 12 hour urine was about 65% of the dose, which was much higher than
that of NA. Although food delayed the absorption, the 12 hour urinary recovery was not significantly
changed.



