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PREEEYEIZ 201 5 Cinoxacin OREBER - BERAITTE

KAL) B K% BRI/ BE R AR K B - FTR—
BRBREEFIMWRGMHFEE
(EAE © ML —aREED)

PP — - AT 3RS
Ve TR IR ST e 4 A 8 A R 2 B
(MR : MAH—L)

IRMIEITERE 0 O M LTz S. epidermidis 24 ¥k, E. coli, Klebsiella % 27 ¥k, it

78 ¥kiZ 7= »T 5 Pipemidic acid (PPA),

Nalidixic acid (NA) % 6 X2 Cinoxacin

(CINX) © MIC #HIEL 7R, S. epidermidis |Tlcwvw3 B4iE1id PPA, NA,
CINX DI T#H - 7225, E. coli, Klebsiella |Z72\» L TiE CINX @548 NA X b &k

WIHEN TR LT

E. coli NIHJ-JC 2 #k#% bfTHREE L RRERNFEFRITIWL T, EEMIT
CINX, PPA, NA, Cephalexin(CEX), Cefradin(CED) ## 5 | 7-ik#%id, 20 mg/kg
5Tk PPA 23 CINX & NA OoEBARZIIEAELELON, LH L CINX
40 mg/kg 5 OMEIE CEX 40 mg/kg BEHOHE LEM LT, '

Agar-well I-CHIE Lic P BERZEROF e — 7R&E{, Z DAL Chemical
assay ETHIRBETH o 7o 8Bl Z TORFMEUNEE Chemical assay #:IT & Al 25,
agar-well tkk¥ fln7c Bioassay ZX2HEML Y EMATH Y, ABFHMBOHHLP
BHTH> 7oA, 4HMECORBRPTBEREZBEHOHHBEFARAIKLS > 72,

22 |0 REIE B E 1T CINX 400~800 myg,

3~5 AL, Atk

TIRARE 81.8%, BIEBMEIERBBIIETH 54.5% OHNENER LN

& g

BREBROHEBREE BT BEMRGE LT EARED
#n, BHESEEOES, REWMBEEICET S KKIT—
FDERILEEEEE LT, opportunistic infection A3
fn43—74, opportunistic pathogens &L T, \WhW 35
HHEFCRERBEESRO SN 3 HEMHMML, hd oM
BEMEEEOHAYEIC VLT HETH B LN HELIE> T
%J., —H > opportunistic pathogens {Z72 "L THH
HIEHEO BRSO RH LT W5 179, BRREIC BY2H
FEYEDOBIR DT Hi: cephalosporin #|, penicillin #)|
ICESN, FRES 2<CHLVREEDALI ELTH 3,
Quinolone RILFFEKDBAF bHEICE N, NA
>, PA®, PPA 19, Miloxacin (MLX) 11,12 jspgs
xh, PPA, MLX it 72> TIRUBDT P. aeruginosa Ttz
WU THRENERMT 51T 2 1o,

NA BEFICHEEONSE L H K> TALL, EKXOBIER
BT B bEB &N, quinolone R{LEFIEXRIOHMAES
HAEICIE> Tl

FREBESEDBIBICENT, FOXHIXBOHENES> 1
cephalosporin, penicillin REHBEREHEISBER SO, B
BERTER SN BTV > Thd, LWERBRPED G,
B HE T M R B BT DHERS SRR 11 B ORI D R EWBELER
Bo COERICBNT, BIERANLIEL, Tho DB
RBICBTV D 2MENZET 5 ROHEAIT BRNLED, D
mREh 2z,

4@ Cinoxacin (CINX) ofipif, Wi - Hitt, ZRER
WBEBRICET B in vivo $HER, BERERBUC OV TRITLE
DOTEDRBIC OV THET 5, CINX ol Fig. 1 0
EEDTH 3B,

Fig. 1 Cheimcal structure of cinoxacin
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KRBMEBLUCHE

1. EBORS

weE A

REGRYSERE D O ME L. S. epidermidis 24 ¥,
E. coli 27 ¥k, Klebsiella 27 kg, it 78 BkiZizvwi 5
CINX, NA, PPA O/ EMHILEE (MIC) %0
FALEHREZ SR EL 3 DT 108/ml, 10%/ml $:HE
THIE L 7o

HsEkE it Sensitivity Test agar (Eiken) # /8
Vv, RESPBERE TR L oo CHISE IR 18 BRI 54T
FTho T

mF ARz S TR R Bkt

HIRRA 4 2% 2 BET DT, cross over BT EE

(RWIERAD EBRALHIM L oA FEREEE L, #%
HEhE%LBFEHIT R > 1cRE 5T CINX 400 mg % 2y
71 RDIKTHRE LT,

AAINR% 304, 1, 2, 4,
2, 4, 6, SRFMIHZITIRIR L 720

WsE L Bioassay & Chemical assay ##fHniro
Bioassay (ZIIHRER & LT E. coli X-161 ¥E% fl\n,
KRBT X 5 agar-well #%FHWTHIE L7z,

Antibiotic Medium No. 1 (Difco) 2} FOBEE
%, Antibiotic Medium No. 3 (Difco) 5 ml |ZTHh %
WY T%=30 (560 nm) DB & Lico Tk 50°C
IZ¥& L7~ Antibiotic Medium No. 1 (Difco) 250
ml #1Z 0.1% (v/v) & LTEW Lo KYEMR LR
Ef 6mm OfLle2LK Y, ToPIMAEL @KL 50
#1 © micropipet # i\ TAN, 37°C 20 ByffisE %,
FIEM%Z 7 ¥ X CTEMICEIE LT, ME¥EHMBRO ERIZS
7oo TIHAH 10 mg % 0.1N NaOH 1 ml IZ/AR1%,
BEARBMKEH AT 1,000 pg/ml & L, Mo i
ERICAXE M Pl e= o — 2T, RAPBE
BlEMiE 1/15M PBS (pH 7.0) TREMELZD
DEHNT,

Chemical assay 1211 % 7212 K& % 1 ml # N HCI
0.5ml & CHCls 6 ml THiHEL, X5 pH 9.0 ®
borate buffer “TiE.LHE L7c EiE%, i)k 354 nm
TRWTHRE L, 432 nm QBB KERITET 584
fE% Spectro-fluorophotometer T#llsE L7z, CINX
#44% (Acid-hydrolyzable CINX-conjugate), M-
CINX, M-CINX #a44k (Acid-hydrolyzable M-
CINX-conjugate) iZ2oWwTdfllEL, free CINX &
total CINX & LTHMH L7,

REXBHBEBRICEKITS in vivo HFE
RE2kg Ll Lo AOEEREY Bv», 1E3IPEL

6 MBI H T R L,

7o fHFABKRIY E. coli NIHJ-JC 2 %T%VY,

Trypticase soy broth A2 18 BRI L 72 3 D % R
JTEFKTHIR LT 108/ml & Lz, T~ T ABEETIZR
ROTHEBICERYIBAT ML, BHLRE LEREZH
ML7cob, < b —&CRGMRERERE 0.1 ml

(BFAIEE ot 10°) Zr LATPEICHA Lico WA 3
FHARICT= b= ERITRETBOERL, 2L
WIRERBEXELZWT L2 MR L THERE L &
A DR ERBRIZIRERBBEE LD IDITA Y O v
B ®AG Lo ZDHIIELIZETHIT/NIR% AT
BEBHEL, 300 U0HRELIHEAN % ERICEAI
TEHEITE Y IEA LT,

ERER % L EMRIE CINX 20 mg/kg, 40
mg/kg, NA 20 mg/kg, PPA 20 mg/kg, CEX 40
mg/kg, CED 40 mg/kg & L7z,

1BM#BIC —~7 KB TICERYIBETHY, RE,
e BE IR L, &R, MR MR RIL 20
B, WL L 7

IR, BRI DICEER BT T AN, Tk
HWITL Y back culture 12 %> THRBEOHREY
BlhoTe, BHESTREMITYER - BRE LRBRBEEAK
EMATREYFAX DD, EREFEL, THAL
g B OMIBME LTHEE L7 BY OFHABIANR
HBEODOb =) VEREL, iUk LIERE L
T HE 0% 20 ILERENR ¢ RBHEAZHI
Begt L7,

2. ERPRAYRRET

ERBRER O RITERBIIRROWRER 22 L
To S B BERE S 11 4, 18 PRY MR IR MR YE 11
B, §t228l%F MR E LT, CINX 05 Fkiz1 B#
5&% 400~800mg & L, 1 H 2585 LA, KA
ELTAMEMMERENEATE 1 B& 400 mg, 3 HAE,
18P B Mk PR BRI YLSE T12 1 B £ 800 mg, 5 HM #%
51, UTI E2hFrmuses IR 18 1TL - T BEKHE
FHEL, BIERAOBRF T %o o

B % R &

1. ERAEET AR

E £ S A

S. epidermidis 24 ¥IZ7z\n+ 5 CINX o MIC 12
108/ml AT, 100 pg/ml Ll EO Wit tkekos 15 #k
(62.5%) [TH b, 50 pg/ml Ll EIZ 20 #k (83.3%)
MO LTce —77 6.25 pg/ml LITFORZMERRIZ 4
(16.7%) \TTE%hoTco TOHRPLABITWT
% CINX OEZ M 3 B SEkiR & i PRI BARE % 2
S HRT IO L BB INT, PPA, NA L3}
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Fig. 2 Sensitivity distribution of CINX, PPA
and NA against S. epidermidis

24 strains
Inoculum size 10%/ml

%

Fig. 4 Sensitivity distribution of CINX, PPA
and NA against S. epidermidis
24 strains

Inoculum size 10°/ml

%

sob e CINX 50 b &——ae CINX
| o----oPPA 37.5 L o---©PPA 2q )
S 25 29.2 9.
of >N s 082 sor 20.8
A 12.5 P~ L 12,5 16 7
8.3 -9 ,A\ p- -~
07 _ gl A7 ¥ or
Dro~21C] 078 156 3.2 625 125 25 S50 100 20 >200|pg/ml Dol 078 156 312 625 125 25 50 100 200 >20] Ag/m)
CINX 2 1 1 0 0 5 3 5 7 CINX 301 1 4 5 2 3 5
PPA 2 0 5 3 2 6 5 1 PPA 3 0 4 4 5 1 7
NA 3 01 3 5 2 9 1 NA 4 1. 7 4 1 7

Fig. 3 Cumulative percentage of sensitivities
of CINX, PPA and NA against
S. epidermidis

%

100 24 strains
CINX' [r6culum size ’
0-——-0 PPA J
x x NA 10% /ml
d
Il
’
vll
;
50
ld’
)I L
14
[0
0
1.56 6. 25 25 100 >200
3.12 12.5 50 200 g/ ml

100 pg/ml LI EMMEER 128 (50%) 1THE bR
(Fig. 2), BHBZHMTIk PPA, NA, CINX o
MRz & A e dbnicd oo (Fig. 3), 256 pg/ml
CEIAREERELRR WEFN D 50% LT T 57,
108/ml #:HE Tt 200 pg/ml LI ED B A LD S
nizoir CINX o4 Thb, 100 pg/ml Ll EIZ 10 #k
(41.7%) 354 Lizds, PPA, NA Ty Zhzh7
Bk (29.7%) 1t 100 pg/ml © MIC %RL7z, 12.5
pg/ml X1 2FHEMIERG CINX 5 £ (20.8%),
PPA 11 # (45.8%), NA 12k (50%) THY, 25
pg/ml FHHIE%EE CINX 37.5%, PPA 66.7%,
NA 66.7% % b (Fig. 4,5), HHEROBI L &3
R MR AS N F B AR biic, 108/ml §#5ET
1t PPA, NA O@&EZHRIZIZA%THY, CINX 1%
DEER L %o Tods, ABITIcvwT 3 quinolone R

Fig. 5 Cumulative percentage of sensitivities
of CINX, PPA and NA against
S. epidermidis

% 24 strains

100 CINX Inoculum size
*>—e h 6 /ml
0=—==0 PPA 10/m

x NA

0.78 3.12 12.5 50 200
1.56 6.25 25 100

>200 pg/ml
OHEHE 2L B n) MR % B, E. coli 2T#
2 a8ETI, 108/ ml HEEOBFETH 3.12 pg/ml
LIFIz CINX T 11 # (40.7%), PPA vi 13 Bk (48.1
%), NA 1% 12 # (44.4%) 44 L, quinolone %%
flds E. coli Ticnw LT, VO HEHEIDTE
AHEFL 7z, Fig. 6, TWERTLHIZ, 12.5 pg/ml

23 5 %BA - %k CINX 55.6%, PPA 70.4%,

NA 59.3 % TH b, REBRZHS» bR HEHR
PPA, CINX, NA QJfT®H- 7z, 108/ml HEHETR
Fig. 8 0L 5iznb3#1ed 1.56 pg/ml {2120
‘SO —27%3 b, CINX, PPATE 100 pg/ml

1Zd 5 120 adY, XhiZ PPA Tt 12.5 pg/ml
Zde—23d Y, CINX, NA Tk 2%4#, PPAT
X 34MDIE—~Y %R LTz, 3.12 pg/ml IZH1THFH
B -®RIZ CINX, PPA, NA k31259.3% Th-
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Fig. 6 Sensitivity distribution of CINX, PPA
and NA against E. coli

27 strains

Inoculum size  10%/ml
% o——e CINX
50+ 0-=-=-0 PPA
ol 25.9 - l xr x NA
I N ABS R A 18
or RN

Fig. 8 Sensitivity distribution of CINX, PPA
and NA against E. coli

27 strains

Inoculum size  10%/ml
% o——e CINX
50 37.0 o----0 PPA
- . x——x NA
0l 29.6 /R 25.9 25.)‘9

10

K.

Drag~2IC10.78 156 312 6.25 125 25 50 100 200 >200| pg/ml
CINX T4 2 2 2 5 0 4 1

PPA 7 6 1 5 1 1 5 1

NA 6 2 2 1 0 3 4 3

Fig. 7 Cumulative percentage of sensitivities
of CINX, PPA and NA against E. coli

%
100

0.78 3.12 12.5 50 200
1.56 6.25 25 100 200 jg/m)

2o 100 pg/ml Ll LTtk HEEEE CINX 22.2
%, PPA 18.5%, NA 25.99% Th -7z, Fig. 9 O &
SICBMRZHEMITIE CINX oftEAfiz PPA &
NA oHBiZfLT 5 EnZ b,

K. pneumoniae |Tic\nT AL E. coli THA
T4 b, 108/ml HREOH S CINX Tk 25 pg/ml &
200 pg/ml L EIT 2 #HOBRZEMIER Lo AW
Tl St PPA MBI ENTEHY 6.25 pg/
ml Z—DDREHDE—~ 7% bDh, AL HIT 100
pg/ml Y Lo MitEgks £ &b, CINX TR 14#%
(51.9%), PPA 1% 15#k (55.6%), NA 174k (63.0%)
EkhY, EIT 200 pg/ml Ll EOEElTEKE NA,
CINX, PPA QJiz4 bhic (Fig. 10), 25 pg/ml T
P 2%EMIE R CINX 33.3%, PPA 40.7%, NA
37.0% THo fro RRESZMMi % Fig. 1LITRL 7o

)
prope—iC10.39 0.78 1.5 3.2 6.25 125 25 50 100 200 >200 Lg
CINX 3 8 5 1 0 2 2 5 1 /ml
PPA 310 3 0 4 2 0 4 1
NA 1 8 7 1.1 0 2 0 0 7

Fig. 9 Cumulative percentage of sensitivities
of CINX, PPA and NA against E. coli

0,
v

10 o——=o CINX 27 strains
0=-—=--0 PPA Inoculum size
x X NA 10° /ml

v'p--.-

108/ml #8 T} EE2EE P BiFE LD, 3#HIED
1.6 pg/ml 5 200 pg/ml L EIZ44 L7 25 vg/
ml 230 5 5%EMERE CINX 48.1%, PPA 40.7
%, NA 37.0% &% b CINX OEZH:HMHINT,
NA ©A 200 pg/ml Ul LofiitEtk s 12.5 pg/ml K
T ORZMBRICHEIT b N T, 100 pg/ml Ll EOTH
ek HEBEEIE CINX, PPA 3L 31244.4% TH
Y, NA & 63.0% 12 7= (Fig. 12), REEZMHH
ficit Fig. 13 ® X 512 CINX (3 PPA &£ NA oH
BHTAL L 7o

1% 8 B R B AR

E. coli X-161 # %##E@EE L, KBFEHEHW
agar well £ T Bioassay # 3 2 % » 7oA O HE i ##
% Fig. 14 [TR L 7o WMBEMEERIEDO LY TH D,
CINX 400 mg *#%M#5 L, Bioassay #:THl#E L7z
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Fig. 10 Sensitivity distribution of CINX, PPA
and NA against Klebsiella
27 strains

Inoculum size  10°/ml

Fig. 12 Sensitivity distribution of CINX, PPA
and NA against Klebsiella

27 strains
Inoculum size  10%/ml

% %
70F e——e CINX 70+ &——e CINX
0----0 PPA 5L.9 r o----0 PPA
501 y x 50 F
[ x> NA 33.3 L
33.3
30 30t
101 10F
oM 078 15 312 625 125 25 50 100 20 >20] pg/ml Dror—aic| 0.78 1.5 312 625 125 25 50 100 20 >20]pg/ml
CINX 1 2 6 4 1 4 9 CINX 31 1 4 4 2 1 9 2
PPA 1 2 7 0 1 13 9 3 PPA 2 3 4 2 0 4 6 5 1
NA 2 2 4 2 0 0 3 14 NA 2 1 2 5 0 0 0 5 12

Fig. 11 Cumulative percentage of sensitivities
of CINX, PPA and NA against Klebsiella

Ilo
100 .
. 27 strains p
° CINX Inoculum size e
o----0 PPA 108/ml o
x=——x NA !
50 F
0 o ’ N
0.78 3.12 12.5 50 200
1.56 6. 25 25 100 >200 y1g/ml

WAEDOMEPIEIEREBERAB T 4 &% cross over L
J-48, Table 1, Fig. 15 0 X 52, ZHEBHTREY
Tl RM%ICe—27E%Y, 9.2 pg/ml LT OED
il LTRDPZE D EHAMHFIRELR Lo 2 ReM%k
1z 8.5 pg/ml ZHEFFL, LIBEMRRRL 6 ReM#k 1742
2.4 pg/ml &% o fco FEHMATIE 4 HIH 2 B L H
WEOE— 7 2KEETHY, 1AL, 2FFMEIHHs
R UTHo oo AUFFEEUEE O I i 75 b 8 R I T il A3
2HEMBIZA E W bNToA 5.4 pg/ml THYH, EIEEE
DENL Y REMTH > oo BT AW LA
BEBEASKTH Y, 1PIE 4 IEMIIEAERTH > 720 U
BB E AR R EY R L. % volunteer DZE[Y
B & A THBIE IR O I P IR 7 Ll LT, MR
OMEPIsER AEREO ZNE, wind ElBo T
b, AAROKSHOMBPIRERIARIFIHEIND

Fig. 13 Cumulative percentage of sensitivities
of CINX, PPA and NA against Klebsiella

%

100 27 strains »
—e CINX | £
0-—==0 PPA noculum size
X x NA 10¢/ml

50
0 .
0.78 3.12 12.5 50 200
1. 56 6. 25 25 100 >200 pg/ml
Fig. 14 Standard for measurement of
cinoxacin
/1g/ml
40} e—e Moni—Trol I 4
0---0 PBS
20 b
10+
S -
2.5F
rd
1 : :

10 20 30 mm
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Table 1 Serum level of cinoxacin after
400 mg p.o. administration
Bioassay, Agar well method

E. coli X-161

Group CaseB.W.[1/2h| 1h ’ 2h ’ 4h | 6h

1 56 3.1/ 13.0| 5.4 2.8 2.7

Fastin 2 62 2.1 9.0, 9.5 3.8 2.0
as

g 3 |60 | 4.7 9.0 9.0 4.6 —

4 59 4.8 5.8 10.1] 4.7 —

Average 3.7 9.2 8.5 4.0 2.4

1 56 4.5/ 6.7 7.5 4.5 -

Non- 2 62 4.6) 7.9 7.0 4.7 —

fasting 3 60 2.3 2.1 2.1 3.8 2.2

4 59 2.1 2.00 4.9 1.9 2.1

Average 3.4 4.7 5.4 3.7 2.2

pg/ml

Fig. 15 Serum level of cinoxacin after
400 mg p.o. administration

Agar well method
#g/ml E.coli X—161
10
9.2
9
8 I‘asting
7
6
5
4
/
3
2 AN
\
1 \
1/2 1 2 4 6 hours

CEDBHB LT, gBAZEI AV R ED LN,

Chemical assay #:(Z & % RIERHSE T d RO MM T
®b, Table 2, Fig. 16 0 X 51T, ZIEH O M+
Boe—~7 1EMETH Y, LIEMTRL o, Ealf
TR 2HEENEMETH > 2d D, 4HIp2HITHE
Wbz, Chemical assay #:iT & 5 il Efii I3 Bioassay
BROENLVEMTHY, SFHMTL MM 16.3 pg/
ml, 2BffE 14.4 pg/ml THo 1o,

BREBMBO REMmMEP B & 2MET HH 8.5
bg/ml LML VIKETH > 7o 4, 6B MIXE

CHEMOTHERAPY

355

Table 2 Serum level of cinoxacin after
400 mg p. 0. administration
Fluorometric assay
Group Case'B.W.%l/Zh‘lhth 4h | 6h
1 56 8.7 27.9 12.5' 2.8 0.2
Fasti 2 62 6.4 19.7 17.6i 8.3 2.5
asting 3 60| 1.6 9.312.6 4.3 1.1
4 59 2.9! 8.1/ 14.7/ 5.2/ 0.8
Average 4.9 16.3 14.4 5.2 1.2
1 56 3.2 9.3 10.7 2.0 0.3
Non- 2 62 0.1/ 12.3 9.4/ 5.8 1.3
fasting 3 60 0.3 0.3 2.2 9.1 1.9
4 59 0.2 5.0, 11.5/ 3.9 0.8
Average 1.0 6.7 8.5 5.2/ 1.1
Hg/ml
Fig. 16 Serum level of cinoxacin after
400 mg p.o. administration
16.3
/1g/ml Fluorometric assay
15
Fasting
10
5
1 ~
172 1 2 4 6 hours

BEREEBIERMETH > 7o T/ L BEBIESEIETH - 72
BOBLIHRRALED LN,

FRep kit fx 5 O (S FR AP R B U SE i

Bioassay (T & Ahk@i%* Table 3, Fig. 17 |Z/;RL
7o ZEETED RAPEAIBMZERLHHOKTH Y, KYI
D 2 e E TIZEBIET 79.2 mg (19.8%) Aidkilt X
N, R 632.5 pg/ml (230~960 pg/ml) |T5%
Lze RO 2EMETY 47.9 mg Hhft3f, PRIPEE
} BT 555 pg/ml 2 HN, 6~8 Bl JRTH
117.5 pg/ml ORWBEZF R L7z 8 REE TD K
Akt TEBfT 165.9 mg, JRAENRIT 41.5%
THo 1o, AHHEMBETIIIRA BRI D KL 2 ~ 4 K
BIRIZBH TR LN, BElkiE 90.6 mg (22.7%), R
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Table 3 Urinary excretion and urinary level of cinoxacin
after 400 mg p.o. administration
Bioassay, Agar well method
E. coli X-161
Group | Case |[BW.| 0~2h 2~4h 4~6h 6~8 h Total

1 56 114.2 66.0 20.8 n.d 201 mg

(840 ) (220 ) (80) (n.d) (50.3%)

2 62 40.3 17.2 37.0 19.1 113.6 mg

Fastin (960 ) (860 ) (660 ) (290 ) (28.4 %)
g s | e 74.8 37.1 14.2 8.0 134.1 mg

(230 ) (190 ) ( 66) (100 ) (33.5 %)

4 59 87.5 71.3 48.8 7.2 214.8 mg

(500 ) (950 ) (610 ) (80) (53.7 %)

79.2 47.9 30.2 8.6 165.9 mg

Average (632.5) (555 ) (354 ) (117.5) (41.5 %)

1 56 98.8 110.0 26.0 4.4 239.2 mg

(260 ) (400 ) (130 ) (30) (59.8 %)

2 62 97.8 44.2 30.0 12.3 184.3 mg

Non- (850 ) (680 ) (500 ) @175 ) (46.1 %)
fasting 3 60 6.6 117.0 35.8 17.0 176.4 mg
(52) (760 ) (280 ) a12) (44.1 %)

4 59 66.6 91.0 26.2 n.d 183.4 mg

182) (260 ) ( 64) (n.d) (46.0 %)

Average 67.5 90.6 29.5 8.4 196.0 mg

ag I (336 ) (525 ) (243.5) ( 79.3) (49.0 %)

mg/(p1g/ml)

Fig. 17 Urinary excretion and urine level of

mg

200

150 |

100

50

cinoxacin
400 mg, p.o.
Bioassay
[:] Fasting %
] ) 196.0 | 100
V7] Non—fasting 147 ¢
158.1 197.3
127.6
| 49.0%
79.2 -7 41.5%
67.5
7
L /
/
7’
7’
0~2 2~4 4~6  6~g hours

B 525 pg/ml THY, HMEEITH L EA QRPN
OHFAGRIES 2EAE R Lo FHETRERFMRO
RPBERERBEOZINL VIRETH> 7o LALEK
BHT2~4KBIRORPEEN, AFRNFTRNO 2
B R ORPIMEBBEHEE > 1 DNREOLD 1A
Ao, MAZENRDLT ExRLT ZRPERER
ML DEL 49.0% TH LT,

Chemical assay #:IZ & % #i3 Table 4, Fig. 18
DERFYTHD, free CINX REGEHCH 2KEET
2 d B Bt I FailT 99.7 mg (24.9%) &%
D, ZORORPEERFELET 759.2 pg/ml ([TEL
Too Litktkilt@ % o ITRPIBERBE L 728, 6~38
BERSIR P IS & 3 167.5 pg/ml HHERLTEY, R
Rt 2% ) BIET B d O LB bhic, free CINX
O 8 K2 TORA BRI FE T 238.9 mg, KA
[AlN 12 59.7% TH > 7, total CINX @ 8 K% TD
R e SE ¢ 338.1 mg, RAPEINEL 84.5%
12720 conjugate CINX 1% Z 0z 99.2 mg #
jtxi, 8 B CORMMEINRE 24.8% THo T

ABEFBIPE T free CINX Ot % & IZRPHE
B 2~4MAse—2 %D, HEtR 125 mg (31.3
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Fig. 18 Urinary excretion and urine level of
cinoxacin

Chemical assay

Fasting

g Conjugate

Free
mg %
300 F 100
Non—fasting
E Conjugate
¥ 87.2
Free o 84.5
200 75
100 50

%), RHABE 735.3 pg/ml THY, LB Lo
8 Bl 2 CORPHMBRIL M T 278.1 mg, JRiM
IRHBIL 69.5% THoTco 6~ 8 R DIRPIMEE D F
BET 92 pg/ml, EAE TS 27~183.8 pg/ml %R
L7c. total CINX o 8 B¢z CORPHEMHR 348.8
mg, [EULER 87.2% |Z#& L 1z, conjugate CINX L 8
Bl % CIiT 70.7 mg HEtIh, ZoBEERIR 17.7%
THo Too

L 7c#%-> T Bioassay ¥:Z & % Jll 52 Ak & RAEIZ 28
BCHRBEMNEL 2 2bNBBMIIHY, 2HME T
ORPEBEIAFHRRBL D SFEMETH 525, B
FIU8EEME CORNRRIREBRMBD FHBM LR
Lico 1BIDORIERRE 2 O % & 8 Kfi]l & TRIMERYAES
BB+ ERPEBENGONTIOEELL LN,

RARBNBEBR(CH T AR

E. coli NIHJ-JC 2 ¥ ##R®HEbITHEE T
CINX 20 mg/kg ## 5L, 1HAMBZICEBHERLHREL
JekEF % Table 5 |[T/RL 72,

RREBRNBTBRIZI T 5 EWFTMONERAR
MERR, WMEXOREERELBEICL, ELLTUT
DT ERBHBENITE T %o 72,

FR#E O RE QIR UL B HBITRIERE LA
nNEndor (), TLEERXRBEO HREBEMxS
L2330 (), TL{RRED /MNRBOBE iz
FEEOMBBENALNSEIDEY (+), »EIER
Z/NREE T AR A B B A5, —IZEELLNS
PRMBEIREL IO (), MBE HRBLTAR
Endor (=) kLl

INEES, BEOMREBHE, BEROBERELZOHK
BT—, £, +, H, HTHERL, BEBAREORE
L L7

CINX 20 mg/kg # 58 3 P 2 HRBHEO/NE
B, "EEOMENRBEOBREL & & b ELEMIE +
EHEEINT, 1 PHRBEENEE L 105/g & Ll
MBENICIEEERRUAELHEA R I N, NA2
mg/kg BEBHORFZ IR H#, +. *H1FOKR
&% b CINX 20 mg/kg ¥ 5D #k &L EM L 7o PPA
20 mg/kg 5B T 3 PR 2 HIIBRE, GERPR
AR, HMEOMREREY 1 RAERABEIRRE
THREOIOTHIMEHEINT, LAL 1R
107/g ULOEEEAED, NMNEBIBEEL, LU
ANTce TNHLRARKED RBEESIZLS EFREMLR
E. coli NIHJ-JC 2 ZX2RARBEBRIZ ki r%)
21t PPA %34 ¢h, CINX & NA Ri3izR%0
in vivo $iRE RL1cdD Enwid, LHL NA20
mg/kg B EHTIRBIC EWEBEHLREA2EDHIO
WKHo o

CINX 40 mg/kg KHBEL THELIBE 3 BF
2HAGEEANIT 10%/g UTOEEY AL, B
ERAEELIN, HBENEEIALDONHENE
ANtee L2AL1IBRREAZNBBOBRELALDELE
A%k XNz (Table 6), CINX 40 mg/kg OxtEEL
T#E3h7z CEX 40 mg/kg OREk CINX #5
DORBEEML 7o, HMHEMREKERCRLIPFOEE
RIZEHE T D> 7o, thiIBRE, BERPEFEHIE
Wie Lidio T, Z O bt CINX 40 mg/kg
%50 MENL CEX 40 mg/kg 50 Fhiz K5
b, PREBNTwD EEL DN, Table 6 ITRTL
512 CED 40 mg/kg # 5B ORI 1 FERIEL,
Bh 2 POMEEN, HRARSNRERES CINX
CEX B E5BIZEBID0LHEINT, ThbOMBF
iR % Photo. 1~14 |[ZH#EL 7,

2. EEPRAORRETRRK

£ MR SPE G % 11 12 CINX 400~800 mg, 3 H
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Table 5 Efficacies on experimental pyelonephritis in

rabbits inoculated with E. coli NIH]J-JC 2

v D B.W. KiQn;algtr Culture Histopathological finding | Pyeloneph-
.| Dosage wei - e ;
0 g after rt/glt Renal Pelvic |Bladder | Microab- [Infiltra- Pveliti }1;1tlc Efficacy
before parench | urine | urine scess tion yelitis|  change

885 % 1.1 | 1x10° |15x10°| 0 + mn + H +
— CINX
886 20 mg/kg g(l’g 1.9 | 2x105| o0 0 - + + + mn
—1 peo. I

2.58
887 2o | 42 | 57107 [89x107|33x108|  + mn + + +
888 2.47 1 58 | 13x10¢ . . |

577 . X 16x107 | 10 x 10 —+ +H + H =+
— NA S — e . e — S
889 [20 mg/kg 2.;1 1.9 | 1x108| 0 5x101|  — + + + #
—|  p.o.
890 2.45 | 15 | 58x102 | 12x10¢ 7

2.5 . x 2%108| 5x10 - + - + +
894 321 18 0 0 0 - + + + #
—/| PPA —
895 20 mg/kg %8'5" 1.4 | 1x107 | 5x10%|58x108| + H + H +
— p.o. ' S
896 2‘7*2 2.1 0 0 |96x10%| — + - + #

s Xo IRRTRRREER: intragastric administration

Table 6 Efficacies on experimental pyelonephritis in rabbits inoculated with E. coli NIH]J-JC 2

B.W. |Kidney Culture { Histopathological finding | Pyeloneph-
No. | Dosage after weight Renal Pelvic [Bladder | Microab- |Infiltra- es ritic Efficacy

before rt/lt parench | urine | urine scess tion Pyelitis| change i
692 % 1.6 | 16x102 | 0 0 - + - + +
—| CEX
693 |40 mg/kg *‘2:—23“ 2.8 | 19x10° |15x10720x10°5|  — + + * +
—  p.o.
694 %%3_. 3.5 | 87x10° |15x107| 4x105| + mn + # +
690 %ﬁ‘ 1.5 | 8x100 | 100 |17x108|  + i + + +
— CED | B S E—— S
691 40 mg/kg ;:gfs 2.3 | 58x108 15x107, 9x107| — + + + +
— po. — s - -
692 Died 1

|

801 2 1.8 | 5x10°| 0 | 6x10'| — + + £
—| CINX | — ;
892 10 mg/kg| =2 | 1.5 | 6x100 0 |75x10°|  — + = % 1
-— po. |t | !
893 g:;ﬁ 4.5 | 52x105 |89%x10%| 0 + + o |ox

intragastric administration
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Photo. 1 Histology section of rabbit’s kidney
inoculated with E. coli NIHJ-JC2 without
treatment.

HE, 1x1

Photo. 3 No. 885 Histology section of rabbit’s
kidney inoculated with E. coli NIHJ-JC2
treated by CINX 20 mg/kg.

Photo. 5 No. 892 Kidney section of rabbit
treated by CINX 40 mg/kg.
HE stain 1X1

Photo. 7 No. 888 Scar and diffuse in-
flammation are seen.
HE stain. 1x1

Photo. 2 Diffuse microabscesses and leucocy-
tes casts are seen in the non-treatment
control.

HE stain. 4%x2.5

A L GO S
Ty R "o

Photo. 4 No. 885 Mild interstitial infiltration
remains after CINX 20 mg/kg administra-
tion.

HE stain, 10X 2.5

A W L VN

Photo. 6 No. 892 Slight infiltration in the
interstitium is seen.
HE stain. 10x2.5

Photo. 8 No. 888 Leucocyte casts and
infiltration are visible.
HE stain. 10%x2.5
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Photo. 9 No. 894 Treated by PPA 20 mg/kg.
HE stain. 1x1

Photo. 10 No. 894 Slight interstitial infiltra-
tion remains.

Photo. 11 No. 693 Treated by CEX 40 mg/kg.
HE stajn. 1X1

Photo. 13 No. 690 Scar formation and
inflammation are prominent. CED 40 mg/kg.
HE stain. 1X1

Severe infiltration is

Photo. 14 No. 690

visible.
HE stain. 10X2.5

M5 L 7o Rgi% Table 7 I2—% L7z, EBEHEZ E.
coli 84, S. epidermidis 24, S. faecalis 1HT
Holeo E. coli G+ ~THREINBREE100% THo
TeSEREBREA TR 2PRBAEPBREL, FHO—D0
RMAREE L % o oo

UTI $3harmdess iz ¢ CINX o f:EA
HERAC T BEEDRYHET S &, EREZW
THHREMK T B (63.6%), Wik 44 (36.4%), M
R w2550 EHL oW (81.8%), K& 2 4
(18.2%), WERICI\ T B ER ARk 8 M (72.7
%), AE3H (27.3%) k%o Lichio T Table 8

DXIRERTH (63.6%), A%y 2 B (18.2%) TH
D, BEEHRILBL8% R > T

TR Mt R R AE 11 BlIC7enw LT CINX 800
mg % 5 BE&E S L7ck#kE Table 9 WRL 7o K&
RIERERI T EERBEY (3rd Group, G-3) #% 3
#, TEREEY (4th Group, G-4) 4 8 HITH Y,
HF—FAEBEAREINTALE N,

UTIL EANFEMAREE ~ I L 28 EER BT 5 EH
FMEKEIT Y L OWTHET S ERRIZTZ T 23R
11 g, EHEAL4 4 (36.4%), WE1H (9.0%), #
BRI T B3R &AL 6 B (54.5%) THo Tz,
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Table 8 Overall clinical efficacy of cinoxacin in acute simple cystitis
Symptom Resolved ‘ Improved Persisted | Efficacy
. De-  Un- De-  [Un- De-  |Un- on
Pyuria Cleared | oced changedC1eared [rcoceq changedC1e2red | reaged changed/bacteriuria
| Eliminated | 7 | o | 8 (72.7%)
.3 Decreased ‘ T ‘ I T
9 | (Replaced) ‘ ‘ ‘
Q - e
& | Unchanged ) 1 2 ] ! 3 (27.3%)
Ffrf_xia;gjrrli gggg 7 (63'6%)A 4 (36.7%) 1 Case total
Efficacy on T ) Y YN
o | ® @180 o 2 saw) u
W——_T‘ZIL" I T . T - T
‘_:_::_' Excellent 7 (63.6%) ] Overall effectiveness rate
\[ﬁ 777}3 Moderate ‘ 2 (18.2%) 9 / 11 (81.8%)
l l Poor (or Failed) l 2 (18.2%)

Table 10 © & 5 12¥%h 3 # (27.3%), %3 # (27.3
%) CHY, MEEHERIL54.5% TH- 1o,

HIBAEMBIEIRE3MPR2H (66.7%), %
4B 8 BIH 46l (50%) TH- /- (Table 11),

WE%OEEIE Table 12 0 X 512, E. coli |3 12
B 11 fpsilsk L, MR IL.7% TH Y 1 HUTHEED
BoNIcDBTH > 72d%, S epidermidis 4 ], P.
mirabilis 2B ClZNE4LE50% THY, S. faecalis,
P aeruginosa 4+ ~THERLAEENHREIELN
%o oo

CINX 400~800 mg, 3 ~5 HMk 5Ntz 22 fid
e AR LB 1POATHY, HENREIERR%
BRI 4.5% THo 1,

BIVERMRBL 7o DIRFER 15, 29 KT, BHAL
EMKRRET D LBREBLEBATHD, K9t ONE
PR R R A 7oA, 5 HEOREIRET Lig7,

z z

HETONIZT EL, BOBEOHBEN O G ZMIE LI
DEMO D 2 AT 2 ELX D LITL
TREHOREEFER <7 b OIEKRER>D S T LI
$%, Quinolone FfbgHRukiil g MIskTh { KAEK
T» 5% quinolonecarboxylic acid DEHEDHE & Dfir.
BORFFR T+ ERREFICBE paich, AFr¥#,
TFARONYEE ok T BHRTE T LIT LD PA,
PPA, MLX, %5610z CINX B INTE 7,
PPA, MLX 3 P. aeruginosa \ZdHEH%T d Ok
BRI N T & fc 2010,

PREGEYIE A & 4B L 7 T8 BRD HIBHIC 735
CINX D#H#iHE S. epidermidis \27-\~ L Tid 108/

ml, 10%/ml W58t s 3 PPA, NA X4 r8ER LA
2720 E. coli [Tizwnw | Tit CINX it 108/ml :#ET
3.12 pg/ml LI F ORBEk#k A 40.7% fE£E L, 10%/ml
PEHTIE59.3% %D, pE D IVEERERL . L
L CINX o E. coli [z7-\~3+ 5B F12 PPA, NA
OHBIZIET 23D L Bbhic, K. preumoniae |Z7-
W 2HE NI E. coli TicnwTbZnLhHY, 108/
ml #KT 25 pg/ml LITFIZ33.3%, 108/ml #iF ©
48.1% HisrA4 L 7chs, 100 pg/ml L B H:#kiZ 108/ ml
PERIT 51.9%, 108/ml #:HiT 44.4% IT&EL Tk, 2
R&Zko s o> CINX o #iifhid PPA & NA @
Iz B B EHEINT, TRHLOREMS CINX 0
WL E. coli, K. pneumoniae [Tz~ TlE NA
IOl EN TN B, S. epidermidis [Tz T
i NA XYV E2EERERD, HEHETLOALLEE
CREZD A )y PEYZEWbDEEZ LIRS,

L4 L CINX 400 mg % @RBERA BT 4 BITEHE
LR A%IT cross over L T# & L T, Bioassay ‘CIfi
HHRIE R LR, & QIR o i R v
2, BT 9.2 pg/ml 1ZE L, PPA, MLX 500 mg
Fe 5B D 2.4~3. T {HITHET 5 T EHHBHL o 101D, F
7- 8Kl E TORPOMRAZHE, AFEFUBPTEN
#Nn41.5%, 49.0% |2, PPA1O 0 2 h L Uik 5
yokEbh, MLX1) OZFRORHPEINED 16.6
f, AREIFEOFND 12.9 51258 72o RHIMED
M CRE I e BT 632.5 ng/ml, RIHEHRE
T 5256 pg/ml THY, EAHOKHEMIE 960 pg/ml
[1eP= 3 B

Chemical assay TR I LIZHMEZRL o Lo
T, MENTRELIENLESRREINE WS, M
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Table 10 Overall clinical efflcacy of cinoxacin in compllcated UTI
== Pyuria | - B T " Efficacy on o
 Bacteriuria | Cleared Decreased 1 Unchanged 1 bacteriuria
Eliminated 3 1 ‘ 2 6 / 11 (54.5%)
Suppressed “ 0
Replaced : 0
Unchanged 1 4 5/ 11 (45.5%)
Efflcacy on pyurla \36 4%) 1 ( 9. 1%) 6 (54 5%) Overaél /cl{?lgg‘li%fo/?)cacy

Table 11 Overall clinical efficacy of cinoxacin classified by type of infection

| No.  Percent } | Overall
Group I of of Excellent| Good | Poor | effectiveness
| cases | total | o ‘ | rate B
‘ [
Ist group (Indwelllng catheter) |
R — S S NI EE— |
\
Single 2_'1‘152‘3 f?f’it, 'i’f?s?itf’_cf?fi) I R S S R
infec- [3rd group (Upper U.T. I) 3 27.3% 2 1 66.7%
OB 4k group (Lower UT 1) 8 | 12.7% | 1 3 4 50.0%
Sub total 11 100% 3 3 }\ 5 54 5%
S —— —— ,.“ S ,.‘_‘ SO R — S —
Mixed S5th group EIndwellmg catheter) ) wi - ‘ L e .
: No indwelling
infec: 6th group ~ _ catheter) o ‘, ) ) .
tion Sub total | !
: _ I
Total S 100% 3 |3 5 54. sae
Table 12 Bacterial response to cinoxacin
Isolates : No. ; Eradicated (%) Persisted Superlnfectlon
S. epidermidis -1 } 2 (50.0%) | 2 T 0
S. faecalis S 0 | 1 | 0
E. coli ooz 11 (91.7%) 1 1 } 0
P. mirabilis o2 1 (50.0%) 1 1 3 0
P. geruginosa 3 : 0 3 | 0
Total 22| 14 (63.6%) 8 0

FREANEAT &, RPRENRSAT ERXEAMO—DD
ANy b EEZOND, & ITRBBIAERR O KRY) %
fEE 7 B RAIEE A HAMT RS Q MEFF I N B L, SRR
BRAETENCE E L THER I N e ORETFRIEEE
bz,

RRR G4 O M % LITHICHER L 7E %I, FUsA
1O 5+ % fitk%, bhbihud PHREE TAK

A, ZOHERNEMO in vivo HROWEH L EE
WizpkE+ =20 Kkt ExL b b, RBENTES
MHENIEATY, MEEE L OHA, RBITLEARE
PEAL, target organ ~OEEE, KIOAITR BE»H
DRI & » THEBRRIBELGIN D, NEFITEH
FAENT, Bl TERBRE TOT 52 ERKY)
A LTHh, ERNOKBRENENEL CIEWHBREMS



366 CHEMOTHERAPY

AUG. 1980

ETEETHL, 1UEE5HRII2RRBEHRROEH
HROMEER, LT THIHEMOLEENRENLIL
BTHIHOFETHY, GEBROERO D DILE
WEOFME L XERBRELIERNI T TI RV,

CINX 20 mg/kg f#50/KH1Z NA 20 mg/kg %
S0P Ll 7245 PPA 20 mg/kg %5Xbhid ¥
BEERTHo> 7o LrL 40 mg/kg ([THfE L 7z CINX
D in vivo %RH CEX 40 mg/kg #4512 X 2558 &
JEML, CED 40 mg/kg #5ICX 2R LY 3T
ERFMEINTINEEZLNS,

BB RITINT D BEFEYE8L.8%, 1%
B M R BRI 7o nT 5 MABHE54.5% 1 &%
O E L TRFmINTL KRB E Bbhl, LM
BEMHBRIZENWT E. coli OREEANL.7% Tk L
AR ERAERNORPHBNKENT EBKEL{BEEL
73Dk £2bn, MIC HKT Ho T RPBEN
MIC D¥fELl BT+ REEIIE LI RET D
B, W) ERIER O LEKMICEERELELI &I
%5, S. epidermidis, P. mirabilis ® 50% HSBREH X
NI ERRAFEEZEZON D,

EEEDOEEK D35 TIt 100% G F T % 2 EAIH
BIRINDZRETHY, KA E. coli *RRELT
BAatk EAEEERIZIcw L TR CE 2EANO—
DTRDLHH, BrEEBEBMRO EBRE X LD
E. coli 0BTl nwDT11S, {hd quinolone HH
flE AT atEtRE A BEFROBME, S LY
G R M REIEOEBMIENAE L THEHEIN L E
THHEEZOLND 19,

A O PR ASEE & % 5 7% quinolone % 4¥
HOPRBEIEROBASBE S Ncds, BENEIER
TR EDTDX 2B LB (4.5%) ODHXTHY, €4
HRFENI DO EEZZ LT,

= B3
KHE Eli Lilly st R HRTH S CINX (T
2SnT, &0 Cinoxacin FELED--H & LT, Al
DOHE S, AN - BEit, RE EBIYY LEBRIC BT 5
in vivo B EAlA & DL, SREIERE 22 I
BT AEKBROBRT LT B o ToHHITDWTRE L
720

X ik

1) KFFHR, NEEE REERL AH0Z, KRR,
AT —ER : JREEIRGEIC S 2 T-1220 (piperacillin)
OEBHIEKRIIRET, Chemotherapy 25 : 1408~1419,
1977

2) EEMREL, KIHFER, NIBME ARNZ, Aie—
gR, BERH—, /NEEXR, KHA#—: REBRIEIC 5103
Ticarcillin OEBHKEKNHRE, Chemotherapy 25:
2253~2257, 1977

3) JIBME, KHFR, RERIL, ABRRNZ, MTR—
BB : REERYWEICE T 3 Cefoxitin OEBMEERIIRT,
Chemotherapy 26(S-1) : 592~599, 1978

4) KHFR, NBEHE ®EREKL, AARTNZ, Bie—
BB : RERRREICE T 5 CS-1170 DOEBHEERIIRE .
Chemotherapy 26(S-5) : 542~549, 1978

5) KIEFRE, SRR, JIIRWE, Fe—is, mAk
—, Bt %, Mtk KA JRER REI B
% Cefsulodin OEBEF I, Chemotherapy 27
(S-2) : 393~399, 1979

6) JIIEME, GIEMELL, ALK, KHATFR : REBD
filzsir s PC 904 o Hgsty i Kk 3. Jpn. .
antibiot. 32:306~311, 1979

D NEME, RERIL, KFHR, NRERX, BTe—
B, MER#M—, BE f REEGUEICEY 3 Cefaman-
dole OEMMIEFKMI¥ET, Chemotherapy 27 (S-5):
543~549, 1979

8) AHIFHE, HEMEIL, NIBNE NEBER, M-
BR : REBRRQUEIC B 5 Cefotiam  DEBEHIHIIKAIRET .
Chemotherapy 27 (S-3) : 620~628, 1979

9) KHFR, ARMZ, KA JIBHE M-
B : RESRREICH S 3 Piromidic acid o FBEI S
CicEmeIsat, Chemotherapy 19 : 675~681, 1971
10) AmEfnZ, )IBEE KB#E— KFFR Bre—
BB : PRESBRAVE I 5 Pipemidic acid oZ@mEiKE
#3fo Chemotherapy 23 : 3134~3140, 1975
11)  KF4FH, ®EELL, JIENE, XBE— AR
Zz, MTER—, MAH%—, NaEX  RERPECSTS
AB 206 DERHIEKNIME . Chemotherapy 26 (S-4)
1 229~237, 1978

12) KRS, fh: SEEBstERkicnd s AB 206
& Nalidixic acid OZEEREIC K 5 BHKGHREOL
o TABRWER 41 : 445~456, 1979
13) AREK, HiHER (UTI BESRR) : UTI (R¥
RAE) ESIEIRE, Chemotherapy 28 (2) : 321~
341, 1980

14) AENZ: ZROTEBLICET BHEROHRICH
T AHE. WRICE 19 : 931~962, 1973

15) MEmMZ, KHFR, SHEMRI : SRk
fenT BEEKRITIE. TERMR 39 : 429~439, 1977

16) KFIHITFH : RESBLE. FIRDBMEOLRE, # 21K
THe AFA Hv, BR, 1978



VOL.28 S-4 CHEMOTHERAPY 367

BASIC AND CLINICAL STUDIES OF CINOXACIN ON
URINARY TRACT INFECTIONS

Yosuitapa Oni, TakasHi KawapaTa, TosHIHIRO GoTo, MICHIO OBATA
TosHiaki Kakinokr and KeNicHIRO OxAMOTO

Department of Urology, Faculty of Medicine, Kagoshima University
KEeNIcHI JiINNOucHI and YASUNORI MAEYAMA

Division of Urology, Saga Prefectural Hospital

Cinoxacin, one of quinolone analogues and a new synthesized chemotherapeutic agent developed
by Eli Lilly Co., Ltd. in the U.S. A. has been studied on antimicrobial activities, serum level and
urinary excretion, in vivo effect on experimental pyelonephritis in rabbits and clinical efficacies.
And the following results were obtained.

Susceptibility of cinoxacin against S. epidermidis seemed to be inferior to nalidixic acid and
pipemidic acid, however, antimicrobial activities of cinoxacin against E. coli and K. pneumoniae
ranged between that of pipemidic acid and nalidixic acid with both inoculum size of 10%/ml and
108/ ml. Serum level and urinary excretion of cinoxacin were measured by bioassay using E. coli
X-161 as test strain and by chemical assay using fluorometric method following p. o. administration
of 400 mg of the drug in 4 healthy adult volunteers with fasting and non-fasting condition. Peak
serum level was obtained one hour after the administration and reached to 9.2 pg/ml in mean
value of fasting group. On the other hand, the peak looked to be delayed to 2 hours later in non-
fasting group with mean peak value of 5.2 pg/ml by bioassay. The same tendency was studied by
chemical assay.

Urinary recovery rate till 8 hours after the administration in fasting group revealed 45.1% and
in non-fasting group 49.0% by bioassay, while higher urinary rates were obtained of free and total
cinoxacin by chemical assay in both fasting and non-fasting group. Urine level of the drug was
thought to be enough to treat urinary tract infections.

In vivo effect of the drug on experimental pyelonephritis in rabbits inoculated with E. co/i NIH]J-
JC 2 strain was evaluated as same as that of nalidixic acid at a dose of 20 mg /kg. Dose response of
the drug in vivo effect was clarified by increasing dose up to 40 mg/kg.

Evaluation of the efficacy of the drug with a dose of 40 mg, kg was thought to be equal to that
of cephalexin 40 mg/kg administration.

Cinoxacin was given with 400 or 800 mg per day for 3 days to 11 cases of acute simple cystitis
and 800 mg per day for 5 days to 11 cases of chronic complicated urinary tract infections. Clinical
efficacy in the treatment of acute simple cystitis according to criteria for evaluation of efficacy of
antimicrobial agents on urinary tract infections was 81.8 %.

Clinical efficacy of 54.5 % was also evaluated in the cases of chronic complicated urinary tract
infections.

Only a case complained heartburn following administration of the drug 400 mg per day, so that
subjective side effect appeared 4.5 % in the cases treated with cinoxacin.

Cinoxacin was thus evaluated to be useful in the treatment of urinary tract infections.



