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B L\ WAkl Cinoxacin CEA+ 2 B =0 2R

FHRE-ZBREE-FHRERK - KO T E 55 E
REERREMENZEE

4@, #F 312 Cinoxacin (CINX) 2B+ 3 HE¥MFEM% Nalidixic acid (NA),
Pipemidic acid (PPA), Miloxacin (MLX) #%#H##K L L THRE LUTORBEELHE 7o

1. CINX /7 NA rR#E7 7 2BHERIIY L CHERA~7 7 2%A L, ZOHHE
$1ix NA riziZRI% T PPA, MLX X h¥o Tni,

2. BRRAEEHRICHT A BRERSH TR, TRTOBBE T MLX SR HEN
#mxL, RATPPA, NA, CINX DJETH- 7o

3. CINX oOHEHZ RIZT HZERFO ¥B T Escherichia coli,  Klebsiella
pneumoniae & ¥ I\ZHBMERM, LEEHBTRERIAONT, i pH HEREMORIC

NA L RBHENBBRE & %o I

4. E. coli, K. pneumoniae, Pseudomonas aeruginosa % H\~THREERATHKRETL
TokER, P. aeruginosa ERWORERITIEM L 7co

5. E.coli [T CINX %{EfX¥BOHBEMLHELILETS, NA fFRARICH
EINTHLEREAK BERIBRLLLAEIRONI,

6. = v RAERMRLIEICHNTLEBEY  E. coli, K. pneumoniae, Serratia
marcescens, P. aeruginosa % B\ ~THE L 7225, CINX 1 NA L 22RO HBEEZHR

%f;f“ L 720

F Lt ®

Cinoxacin (3XE Eli Lilly & TARINIH L WLER
BEHTH B, KYEIIFEL% 1-ethyl-1, 4-dihydro-4-oxo
(1, 3) dioxolo-(4, 5-g) cinnoline-3-carboxylic acid &
WOBEREERER  Nalidixic acid oBEB/AHTHFR
C12H10N205, FB 262.22, KiICHAEDORECEREH KT

AUG. 1980

HBo #DILFEHERIT Fig. 1 WRTEBVTH 5,
¥ - AMBEORENRUHE A7 b 7 4 % Nalidixic acid

LRRABETH S LEEDNTNE 177,

A, bhadbhiz Cinoxacin o FEFHFMIC DT
Nalidixic acid 8, Pipemidic acid ©.19 35 ¥ ¢f Miloxacin 1V

LB E U TH 4« OMBEFHRIETZV, =,

Bl-DTRET %0

Fig. 1 Chemical structures
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ERMBELURRFE
1. & B =%
RERILE LTk, Cinoxacin (CINX), Nalidixic

acid (NA), Pipemidic acid (PPA) % X UtMiloxacin
MLX), DN A HMOH S 0% S D& Hni,

2. MAXARYMS LA

BEREFDV 7 sBHEBL L 85 AR ERCH
THRRENFBE S %, WiEE#ICT Tryptosoya broth
(TSB: =y 2 4), E&%PHEIC Heart infusion agar
(HIA: =y 24) #HAWT, BHRIEREZER/NTE
HHILBRE (MIC) JUEH:12 TR TRDk. kb
Streptococcus B, Corynebacterium diphtheriae |7
2nTi, 10% Bl HIA %, H&Ek@EHo
Clostridium tetani, Clostridium perfringens 7|1
Thioglycollate ##h (TGC: = x4) %, Neisseria
gonorrhoeae, Neisseria meningitidis |2t GC Hiiih

(=v 214) AwI,

3. BRRSBEKRICNT SRBHEIE

ERA R b5 I NI S. aureus 54 g, E. coli
50 gk, K. pneumoniae 43 ¥k, P. mirabilis 24 ¥k,
P. vulgaris 25 ¢k, P. morganii 26 #, P rettgeri
12 ¥k, S. marcescens 53 #k, P aeruginosa 51 ¥k,
Haemophilus influenzae 20 ¥k} X X Acinetobacter
calcoaceticus 20 BRIZ DT, HERILFEBEZER/NFE
B EBE (MIC) #lEk 12 |28 | TRZHAE LT
%o 7o

4. MBENCREBTHEERFORLE

BN RIZ T pH, BlERN, BEERREROY
BIZDONWT E.coli NIH JC-2, K. pneumoniae KC-1
2B & L T Heart infusion broth (HIB: = =
1) TRWTBRERRE (B7°C, 18~20 R #H) K
LV BHETE- 1o

5. ETEMRICKRIZTEE

TSB TCHitE#% L7z E. coli NIH JC-2, K. pneu-
moniae KC-1, P. aeruginosa E-2 % HIB IZ¥ L,
BRI CIRE R L TEOBRBEIRE S L 5 ITEA
FHRMLULU%, BEOIEERTIEL 2o

6. BRZELORE

CINX % E. coli K-12 [T X ¥R DLEE1L
ROoOnTHEH T h>Tco Wb, RF7A4AFS 7R ETE
EEERI 74 VAR EERL, 3 RHliRES %Y
ko TeMBIHE LOEKE H -7 7 RITEEKL, C
NE ZRXETHLSYE, 774 THALL, %
T CHEBEBRMOMHAERME (BFEE) KLHE
g 7o

7. TOREBRHIRBREECT HAEDR

(a) E. coli FRIYLFEIZX T BIEHRHR

PR #ED E. coli KC-14 % Nutrient broth (NB
=y RA) ITITC, 14 BEMIERY, REHTHRL,
6 % Gastric mucin (Nutritional Biochemicals
Corporation) & %H&IREA L 7zo TOEMED 260 LDso
FIBI0ED ddY %a~v = (16+1g) OBBA
WL, &% 2RM%1E 0.5% CMC [KEBES4
7z CINX, NA, PPA, MLX ##0O0&&5 17, 0%
7T HEAEFRDOBR Tk wEFEE LK LITCHFIELD-
WILCOXON #:13) |Z k- T EDso flizBEH L 720

(b) K. pneumoniae JEILAEIT 5T 5 iGHRE

FER 58D K. pneumoniae % NB T 37°C, 18 B
% NB CHRL /2%, 6% Gastric mucin &
LEREEG Lo TOBMD 430 LDso 1B 10 LD <
v AQEBEAITERE L, R 2EER%IC 10, CINX,
NA, PPA XU MLX £#8MO#%E5 L 72,

(c) S. marcescens FRIYLIEITKHT B IGHR R

BapK 4D S. marcescens T-55 % NB (T 37°C, 18
Re R %% NB THR L /2%, 6% Gastric mucin
LERBA LT ZOBMD 300 LDso % 1% 10 T
D=y R BIBPITHR L &3 2 BefE#%i2 1 @ CINX,
NA, PPA U8 MLX ##O#%51 770

(d) P. aeruginosa FRYEITN 5 IEHBHE

GRS 8D P. aeruginosa E-2 % S. marcescens
D4 LRI NB € 37°C, 14 Beffl#z#%, NB THF
R L, 6% Gastric mucin L ZRBEL 7o ZOBEHK
D 23LDso 1% 10 Co~v AEBEANIC EEL T,
By 2 B2 1 [@ CINX, NA, PPA )18 MLX
TROKE L 1.

X B B 2

1. HEARY FSA

BERFOV 7 2GHERL L CBEEBIIYT 2R
BRERRENC O TR LRI, Table 1, 2
T ERYTHB, CINX |& C. tetani, C. perfrin-
gens B E—ID Y7 AGHEBHTRZE LR L 7248,
fBOBEME(ITIE NA RMEMETH> 7o 272, 777 28
BRI LTIk NA LIZIZR%D B VEAETE 2K
ZHERL T

2. ERERDEEERICX T DRSS K USRS

BRERANZ X s S, aureus 54 #, E. coli 50
¥k, K. pneumoniae 43 ¥k, P. mirabilis 24 ¥, P.
vulgaris 25 £k, P. morganii 26 ¥k, P. rettgeri 12
Bk, S. marcescens 53 ¥k, P aeruginosa 51 ¥k, H.
influenzae 20 ¥k, 3 L U8 A. calcoaceticus 20 #:\Z %}
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Table 1 Antibacterial spectrum (Gram-positive bacteria)

(108 cells/ml)

Strains CINX NA PPA MLX
Staphylococcus aureus 209-PJC >100 >100 ! 25 25
Staphylococcus aureus SMITH >100 >100 12.5 12.5
Staphylococcus aureus TERAJIMA >100 >100 25 25
Staphylococcus aureus NEUMANN >100 >100 50 12.5
Staphylococcus aureus E-46 >100 >100 50 12.5
Staphylococcus aureus No. 80 (PC-R) >100 >100 50 12.5
Staphylococcus epidermidis >100 >100 >100 50
Streptococcus pyogenes S-23* >100 >100 >100 >100
Streptococcus pyogenes COOK* >100 >100 >100 >100
Streptococcus pneumoniae type IL* >100 >100 >100 >100
Streptococcus pneumoniae type ITL* >100 >100 100 >100
Streptococcus pneumoniae type II* >100 >100 50 >100
Corynebacterium diphtheriae* >100 >100 25 25
Micrococcus luteus ATCC 9341 >100 >100 >100 >100
Bacillus subtilis ATCC 6633 25 12.5 6.25 3.13
Bacillus anthracis 25 12.5 6.25 1.56
Clostridium tetani** 0.19 12.5 12.5 1.56
Clostridium perfringens** 0.39 50 50 6.25

* Heart infusion agar supplemented with 10% horse blood

** Thioglycollate medium

v

T 5 EENS A, BREME LT NA, PPA, MLX
EOHBBR L RE L 1Rt Fig. 2~56 IT/R L 72,

(a) S. aureus OFHE

BRI B4t 108 cells/ml O34k, Fig. 2 IRT&
5z CINX i3, 100% ;& @#A¢ >100 pg/ml O
HThHbh, NA TIZ#H60% %100 pg/ml, %D 53>100
pg/ml OMHETH- 720 PPA & 25~100 pg/ml T
A EOBRMAAH L, MLX |3 6.25~25 pg/ml T4
A L7zo 108 cells/ml O34t Fig. 3 KRTLIIT,
108 cells/ml [T L TREZMk 2~ TENIZEKRE
REHRZOOLNT, wTFho BB BELC 2T
MLX>PPASNASCINX OoJEIZ LT Wik, %1
Fig. 4~6 TR+ X 5t CINX & NA romiciaes
BAMRHsE biicds, o PPA, MLX L oMBTiH72
DbNEhPo T,

(b) E. coli 04

108 cells/ml O#4E Fig. 7 RT X 51 CINX
& NA i, 1BEAEDOKD 1.56~12.5 pg/ml IZ54
L7-%%, PPA Tl 0.39~3.13 pg/ml, MLX Tkt
0.39~3.13 pg/ml [Z54 L Twiz, 108 cells/ml @
B4k Fig. 8 IWRTL 5T, 108 cells/ml & RIBRIT
MLX>PPA>SNA=CINX QJEZHE @R Tl
% 7- Fig. 9~11 1TR T & 5T CINX & NA Lo

MIC ; pg/ml

FEBABIR AW b7 ds, o PPA L MLX M
KRBD bR LD T2,

(c) K. pneumoniae DIHE

108 cells/ml @341, Fig. 12 1Z7R4 & 51 CINX
Tk =100 pg/ml & 12.5~25 pug/ml T2 &HED
SHkRLIco NA Tk 6.25~25 pg/ml, PPA CiX
1.56~25 pg/ml, MLX Tiz 0.19~3.13 pg/ml T
1B EAE OB L ARD TR DB 0% > Tl
108 cells/ml @ 3412 Fig. 13 12773 & 9 IT 108 cells/
ml 4L R LT MLX>PPASNASCINX OJET
HEHHBT N Tni, 7, Fig. 14~16 [TRFT LD
1T CINX & NA iz —&AHBItERD b b,
CINX & PPA, MLX oMiRIRFD b o 7o,

(d) P. mirabilis O3B&

108 cells/ml D34k Fig. 17 {TR$ X 51T CINX
it 6.25~25 pg/ml 1T, NA Tit 3.13~12.5 pg/
ml [T, PPA Tk 3.13~6.25 pg/ml {2, MLX Cit
0.19~0.78 pg/ml ITIEEAE TXTD B 44 L
MLX>PPASNASCINX OJECHE A EN T2 D ,
Z it Fig. 18 [T/RT X 51T 108 cells/ml DIB4 3
BTHo 7o CINX & NA, PPA, MLX k p#IBHES
#£1d Fig. 19~21 IT5RT & 51T CINX & NA ofiz
b bt
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Table 2 Antibacterial spectrum (Gram-negative bacteria)

(108 cells/ml)

Strains ‘ CINX NA | PPA MLX

Neisseria gonorrhoeae* ‘ 3.13 1.56 0.78 0.39
Neisseria meningitidis* 3.13 0.78 0.78 0.39
Escherichia coli NIH JC-2 6.25 12.5 1.56 0.78
Escherichia coli NIH 12.5 3.13 | 1.56 0.39
Citrobacter freundii NIH 10018-68 25 25 | 6.25 1.56
Salmonella typhi T-287 25 12.5 3.13 0.78
Salmonella typhi 0-901 12.5 12.5 1.56 0.78
Salmonella paratyphi A 6.25 3.13 | 1.56 0.78
Salmonella paratyphi B 25 25 ! 1.56 0.78
Salmonella enteritidis 12.5 12.5 | 1.56 0.78
Shigella dysenteriaze EW-7 6.25 3.13 1.56 0.78
Shigella flexneri 2a EW-10 12.5 12.5 1.56 0.78
Shigella boydii EW-28 | 6.25 3.13 | 1.56 0.78
Shigella sonnei EW-33 . 125 3.13 | 1.56 0.39
Klebsiella pneumoniae 12.5 6.25 | 3.13 0.78
Klebsiella pneumoniae NCTC 9632 12.5 6.25 3.13 0.78
Enterobacter cloacae NCTC 9394 12.5 12.5 3.13 3.13
Enterobacter aerogenes 12.5 12.5 1.56 0.78
Enterobacter aerogenes NCTC 10001 12.5 50 6.25 6.25
Hafnia alvei NCTC 9540 >100 25 ! 50 3.13
Serratia marcescens IFO 3736 50 125 | 12.5 3.13
Proteus vulgaris 0X-19 25 6.25 6.25 0.78
Proteus mirabilis 1287 12.5 6.25 ‘ 3.13 0.78
Proteus morganii KONO 12.5 25 I 3.13 0.78
Proteus rettgeri NIH 96 25 | 6.25 | 6.25 0.78
Proteus inconstans NIH 118 12.5 6.25 ' 6.25 0.39
Pseudomonas aeruginosa No. 12 >100 >100 50 100
Pseudomonas aeruginosa NC-5 >100 >100 1 6.25 25

* GC Medium MIC ; pg/ml

(e) P. vulgaris O4

108 cells/ml ©34 13 Fig. 22 TR+ & 51T CINX
NA J&iz 3.13~12.5 pg/ml Z, PPA Tl 1.56~
3.13 pg/ml T, MLX Cit 0.19~0.78 pg/ml Tk
LD L TWizo 108 cells/ml 04 1t, Fig.
23 1ZRT L HIT 108 cells/ml EKExAEBIR LN %
o Too FHBABAR Y Fig. 24~26 (Z/RT & 51T CINX
& NA offlic#w b CINX & MLX :TiREDH
Nhhot,

(f) P. morganii 4L

108 cells/ml D341 Fig. 27 12573 & 512 CINX,
NA #|z 3.13~6.25 pg/ml (Z, PPA Tt 1.56~
12.5 pg/ml {2, MLX Tt 0.19~0.78 pg/ml (2% {
DD L MLX>PPASCINX=NA 0 JECHEH
RENRTWT, 10° cells/ml DH A Fig. 28 TR+

L9, BIZRAKTH- 7z, HEIBERIL Fig. 29~31 (T
AT LHIIZ CINX = NA, PPA ofMizZwbn,
MLX tofiz@Zb bt 12,

(8) P. rettgeri Oi4

108 cells/ml D4 1d Fig. 32 TR+ L 5 CINX
2% 80% O rkds >100 pg/ml DitEEmRL, NA T
2% 70% D¥kHs >100 pg/ml OiFtE* R L 7z, PPA
Tt 1.56~3.13 pg/ml, 12.5~50 pg/ml @ 2 D
%, MLX Tt 0.19~1.56 ug/ml, 6.25~25 ug/
ml O 2O IE%RL 72, 108 cells/ml Tt Fig.
33 IRT L HIT, CINX, NA 3tz >100 pg/ml O
bk TN ZE N 40%, # 50% LA L, CINX ¢
1% 6.25~12.5 pg/ml [Z#) 60% 75, NA Tit 3.13~
6.25 pg/ml 1Z#) 50% D4 L7zo PPA, MLX
TRREZLHEIRD bNEho o, HBBRIE Fig.
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Fig. 2 Sensitivity distribution of clinical Fig. 4 Correlogram of MICs between CINX
isolates: Staphylococcus aureus 54 and NA: Staphylococcus aureus 54 strains
M S L
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Fig. 7 Sensitivity distribution of clinical
isolates: Escherichia coli 50 strains
(108 cells/ml)
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Fig. 8 Sensitivity distribution of clinical
isolates: Escherichia coli 50 strains
(108 cells/ml)
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Fig. 9 Correlogram of MICs between CINX
and NA: Escherichia coli 50 strains
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Fig. 10 Correlogram of MICs between CINX
and PPA: Escherichia coli 50 strains
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Fig. 11 Correlogram of MICs between CINX
and MLX: Escherichia coli 50 strains
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Fig. 12 Sensitivity distribution of clinical
isolates: Klebsiella pneumoniae 43 strains
(108 cells/ml)
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Fig. 13 Sensitivity distribution of clinical
isolates: Klebsiella pneumoniae 43 strains
(108 cells/ml)
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Fig. 14 Correlogram of MICs between CINX
and NA: Klebsiella pneumoniae 43 strains

MIC( pg/ml) (10°cells/ml)
~100
100 12| 5
50 1
25 1
12.5 91912
6.25
3.13
1. 56
0.78
0.39

0.19

CINX

0.190.390.78 1.56 3.136.25 125 25 50 100 >100

NA MIC( pg/ml )

Fig. 15 Correlogram of MICs between CINX
and PPA: Klebsiella pneumoniae 43 strains
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Fig. 16 Correlogram of MICs between CINX
and MLX : Klebsiella pneumoniae 43 strains
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Fig. 17 Sensitivity distribution of clinical
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Fig. 18 Sensitivity distribution of clinical
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Fig. 19 Correlogram of MICs between CINX

and NA : Proteus mirabilis 24 strains
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Fig. 20 Correlogram of MICs between CINX

and PPA . Proteus mirabilis 24 strains
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Fig. 21 Correlogram of MICs between CINX

and MLX : Proteus mirabilis 24 strains
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Fig. 22 Sensitivity distribution of clinical
isolates: Proteus vulgaris 25 strains
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Fig. 23 Sensitivity distribution of clinical
isolates: Proteus wvulgaris 25 strains
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Fig. 24 Correlogram of MICs between CINX
and NA: Proteus vulgaris 25 strains
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Fig. 25 Correlogram of MICs between CINX
and PPA: Proteus vulgaris 25 strains
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Fig. 26 Correlogram of MICs between CINX
and MLX : Proteus vulgaris 25 strains
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Fig. 27 Sensitivity distribution of clinical
isolates: Proteus morganii 26 strains
(108 cells/ml)
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Fig. 28 Sensitivity distribution of clinical
isolates: Proteus morganii 26 strains
(108 cells/ml)
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Fig. 29 Correlogram of MICs between CINX
and NA : Proteus morganii 26 strains
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Fig. 30 Correlogram of MICs between CINX
and PPA: Proteus morganii 26 strains
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Fig. 31 Correlogram of MICs between CINX
and MLX: Proteus morganii 26 strains
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Fig. 37 Sensitivity distribution of clinical
isolates: Serratia marcescens 53 strains
(108 cells/ml)
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Fig. 38 Sensitivity distribution of clinical
isolates : Serratia marcescens 53 strains
(108 cells/ml)
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Fig. 39 Correlogram of MICs between CINX
and NA: Serratia marcescens 53 strains
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Fig. 40 Correlogram of MICs between CINX
and PPA: Serratia marcescens 53 strains
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Fig. 41 Correlogram of MICs between CINX
and MLX : Serratia marcescens 53 strains
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Fig. 42 Sensitivity distribution of clinical
isolates : Pseudomonas aeruginosa 51
strains (108 cells/ml)
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Fig. 43 Sensitivity distribution of clinical
isolates: Pseuxdomonas aeruginosa 51
strains (108 cells/ml)
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Fig. 44 Correlogram of MICs between CINX
and NA : Pseudomonas aeruginosa 51 strains
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Fig. 45 Correlogram of MICs between CINX
and PPA: Pseudomonas aeruginosa 51 strains
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Fig. 46 Correlogram of MICs between CINX
and MLX : Pseudomonas aeruginosa 51 strains
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Fig. 47 Sensitivity distribution of clinical
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Fig. 48 Sensitivity distribution of clinical
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Fig. 49 Correlogram of MICs between CINX

and NA: Haemophilus influenzae 20 strains
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Fig. 50 Correlogram of MICs between CINX

and PPA: Haemophilus influenzae 20 strains
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Fig. 51 Correlogram of MICs between CINX

and MLX : Haemophilus influenzae 20 strains
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Fig. 52 Sensitivity distribution of clinical
isolates: Acinetobacter calcoaceticus 20
strains (108 cells/ml)
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Fig. 53 Sensitivity distribution of clinical
isolates: Acinetobacter calcoaceticus 20
strains (10¢ cells/ml)
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Fig. 54 Correlogram of MICs between CINX
and NA: Acinetobacter calcoaceticus 20 strains
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Fig. 55 Correlogram of MICs between CINX
and PPA: Acinetobacter calcoaceticus 20 strains
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Fig. 56 Correlogram of MICs between CINX

and MLX: Acinetobacter calcoaceticus 20 strains
MIC( pg/ml)

>100 613|3
100
50 3
25| 1 1
12.5( 3
6.25
3.13
1.56
0.78
0.39
0.19
<0.190.390.781.56 3.136.25 125 25 50 100 >100
MLX  MIC(ug/ml)

(10°cells/ml)

CINX




VOL. 28 s-4

CHEMOTHERAPY 29

Table 3 Effect of medium pH on the
antibacterial activity

Table 4 Effect of horse serum on the
antibacterial activity

Medium ‘ » Horse
Organism | pH CINX | NA |PPA MLX Organism Serl(ll}l) CINX | NA |PPAMLX

| %
. 6.0 ! 3.13 3.13| 6.25 1.56 . 50 12.5 |12.5 | 1.56/ 1.56

E. coli | E. coli

NIH JC-2 7.0 | 3.13 6.25/ 3.13 1.56 NIH JC-2 . 10 6.25 3.13 0.78 1.56
8.0 12.5 [12.5 | 3.13 1.56 l 0 6.25‘ 3.13 0.78 1.56
) —
6.0 | 1.56/0.7812.5 | 0.19 50 12.5 | 6.25 1.56 0.39
K. pneumoniae 7.0 ! 3.13/ 1.56| 6.25 0.39 K. pneumoniae 10 6.25 3.13/ 1.56| 0.39
8.0 | 12.5 | 6.25| 3.13 1.56 0 i 6.25 1.56| 1.56/ 0.19

MIC (pg/mD

Table 5 Effect of inoculum size on the
antibacterial activity

Inoculum N
Organism | size ICINX | NA PPA MLX
| (cells/ml) | | L
| 3.6x10" | 3.13 6.25 1.56 0.78
E. coli | 3.6x108 | 3.13] 3.13 1.56/ 0.39
NIH JC-2 i 3.6x10° 3.13] 3.13| 1.56, 0.09
1 3.6x104 3.13| 3.13/ 1.56] 0.09
2.9x107 3.13/ 3.13 3.13{ 0.39
. 2.9x10¢ 3.13| 3.13 3.13 0.19
K. pneumoniae
2.9x103 3.13/ 1.56 1.56| 0.19
2.9x104 0.78 0.78 1.56| 0.09

MIC (p#g/mD)

34~36 1ZRT L 912 CINX & NA Ttz =100
pg/ml ZRTHRE 8 HBD ObNT, CINX & PPA,
MLX oIZHBBRE RO Eho oo

(h) S. marcescens OIFA

108 cells/ml ®3B41t Fig. 37 12744 512 CINX
Tl 6.25~>100 pg/m]l, NA T/t 1.56~25 pg/ml,
PPA it 0.78~>100 pg/ml, MLX Tt 0.39~25
pg/ml EJEL ML Twiz, 108 cells/ml D4
Fig. 38 |Z/R+ X 517 108 cells/ml &IZIZRIBETH >
7oo HHBABALRIX Fig. 39~41 (TR &L 51T CINX &
NA oficdtiz >100 pg/ml %773 #kd5 16 ¢k, CINX
L PPA T3 4#, CINX & MLX CTir1#%Znvbn
7o

(i) P. aeruginosa DIF4

108 cells/ml ®3B413 Fig. 42 TR+ X 512 CINX
T, TTORDS >100 pg/ml OFHETHY, NA
T, TNTOHHE 2100 pg/ml O TH- 72,
MLX it 12.5~100 pg/ml 2, PPA Tt 12.5~50

MIC (pg/ml)

rg/ml 1Z% { O¥kD6ME L 7o

108 cells/ml ©3541d Fig. 43 ITRT L HETD
EBR R ON745, 1513 10% cells/ml D4 ERAHET
B fz, HBABAIRY Fig. 44~46 TR+ X 51T CINX
t NA OT 41 FkHs3liT >100 pg/ml %R L 7225,
CINX & MLX Tt 2D A28 >100 pg/ml TH-
7zo CINX & PPA CHHBMERIIE{EDLNE D
2 720

(i) H. influenzae O34

108 cells/ml D41t Fig. 47 2R+ & CINX
It 3.13~6.25 pg/ml |z, PPA, NA Cii 1.56~6.25
pg/ml 12, MLX CiZ 0.39~1.56 pg/ml [T+~TD
BRAiAa L 72o 106 cells/ml ®341d Fig. 48 TR
LI KREZZEHRIRONT 10° cells/ml & @RI
MLX>PPA=NA>CINX QA THENBENL Tz,
37 CINX & NA, PPA O CHEMEZELELNT:
(Fig. 49~51),

& A. calcoaceticus O¥4

108 cells/ml O 41E Fig. 52 1ZRT L 51T CINX
Tid 12.5~>100 pg/ml {2, NA /I 1.56~25 pg/ml
iz, PPA |1 1.56~>100 pg/ml {Z, MLX /% 0.09~
3.13 pg/ml 1Z]5 L 446 L Tz, 108 cells/ml D354
% Fig. 83 [TRT LI ITIBIZRBOEERBE LN, 108
cells/ml, 10° cells/ml OWAITHWT MLX>NA>
PPASCINX LW HENOENIIEFEEDL 2 h-
7o 72, Fig. 54~56 (Z/R¥ & 512, #BIBI4R 12 CINX
& NA, MLX ot bz do 228, CINX &
PPA oRIZHLIT >100 pg/ml OB T /R$HED 2
BRONI,

3. MANCRIZTHERFOE

E. coli NIH JC-2, K. pneumoniae KC-1 %
THENZRIZTHS oH, BlEREM S#HEROY
BITOWTHF L c#R%E Table 3~5 [TiRL 70 T
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Fig. 57 Effect of CINX on viability of
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Fig. 58 Effect of NA on viability of E. coli
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Fig. 656 Effect of CINX and NA on viability
of P. aeruginosa E-2
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Fig. 66 Effect of PPA on viability of
P. geruginosa E-2
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Zbhbi pH Ofz#crik CINX, NA LU MLX
TREENCHENNRPPLHE L 2EAICH> o L L
PPA O&, TAh VMTHREHMBBL ko -, Bl
BEMDFEAAE 3BT K& % ¥EEY T hdo
Tro TRERBERTR, ERMB 2> T 4MEd R
EAEBERT o fo

4. BIEHBRICRIEZTHE

(a) E. coli NIH JC-2 IZD\WT

KEGE QWA RITRITTH®IL Fig. 57~60 TR
4512 CINX 2t MIC ¢ (B/NREHEIERE)
VUETEBEERRON A, NA, MLX i MIC #
Eo 1/2 CTHLREENRON, 72 PPA T2 MIC
BEOD 2 EH ORERENR ORI, F74 NA 2 MLX
ODHRMETRERS (EAGLE’s effect) #E 5Nz,

(b) K. pneumoniae KC-1 |[ZDnT

Fig. 61~64 |ZT/R¥ X 512 CINX, PPA, MLX ¢t
MIC i (12.5 pg/ml) D1/2 Ty REMHE LR,
NA ik MIC #21 (6.25 pg/ml) @ 245 b REk
HRD b, ¥/ PPA, MLX o—folgc
EAGLE's effect &b 7-,

(c) P. aeruginosa E-2 |ZDOWnT

Fig. 65~67 27”3 & 51T, CINX T/t 200 sg/ml o
TEARFICA REHERR SN, NA Tk 200 pg/ml ¢
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Photo. 1 Phase-contrast micrographs of Escherichia coli K-12
CINX : 3.13 pg/ml

2hr. 3hr.

Photo. 2 Phase-contrast micrographs of Escherichia coli K-12
CINX . 6.25 pg/ml

lhr. 2hr. 3hr. 4hr.

Photo. 3 Phase-contrast micrographs of Escherichia coli K-12
CINX 31.25 pg/ml

1hr.
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Table 6 Protecting effect of CINX, NA,
PPA and MLX against
experimental Escherichia coli
KC-14 infection in mice

Table 7 Protecting effect of CINX, NA,
PPA and MLX against
experimental Klebsiella
pneumoniae infection in mice

\
NA 12,5 6.25 8.0x10* 0.27 (0.21-0.34)

PPA 1.56‘ 1.56\ (260 LDs,) (0.50 (0.29-0.76)
MLX | 0.78 0.78 0.15 (0.11-0.19)

MIC | Challenge ED
Drug | (pg/ml) dose | (m /m:}use)
7107107 (celis/mouse) | (m8/mouse)
CINX| 6.25 e.zsi 0.36 (0.28-0.46)

b ( MIC y Challenge EDso
rug | (pg/ml) dose
, 10% | 10% | (cells/mouse) (mg/mouse)
CINX . 12.5| 6.25 2.60 (1.97-3.43)
NA | 6.25 3.13 8.8x103 3.00 (2.31-3.90)
PPA ‘ 3.13] 1.56] (430 LDs) [2.80 (2.07-3.78)

MLX 0.78 0.39 0.98 (0.80-1.21)

( ) :95% confidence limits

Table 8 Protecting effect of CINX, NA,
PPA and MLX against
experimental Serratia marcescens
T-55 infection in mice

( ) :95% confidence limits

Table 9 Protecting effect of CINX, NA,
PPA and MLX against
experimental P aeruginosa
E-2 infection in mice

MIC | Challenge ED MIC ‘ Challenge ED
Drug | (pg/mD) dose (mg/ o ) Drug | (eg/ml) dose (mg) 50 )
108 | 1¢¢ l(cells/mouse) mg/mouse 10° | 10° | (cells/mouse) |  mg/mouse

1.10 (0.63-1.93)

0.80 (0.55-1.16)
0.32 (0.11-0.90)
0.38 (0.24-0.60)

CINX | 12.5 | 6.25
NA 3.13] 1.56
PPA| 1.56| 0.78
MLX! 1.56] 0.78

5.0x 108
(300 LDso)

CINX |>100 >100 |
NA >100 | 100 |
PPA, 25| 12.5
MLX' 50 12.5!

11.58(5.03-26.63)
6.02(3.17-11.44)
' 5.20(1.73-15.60)
| 1.66(0.98- 2.82)

1.1x103
(23 LDso)

( ) :95% confidence limits

FAREERRD bz, PPA, MLX 2 MIC #
B (Eh#h 12.5, 25 pug/ml) TREENR OGN,

5. RERE(LDOHE

CINX @ 3.13, 6.25, 31.25 pug/ml % E. coli K-
12 [Z X700 JEIEA L 7 LA ZBAMBETHIZ L
7z & 2 A Photo. 1~3 [TRT & H I T OREITH
WTHEOMEILHR R b /zas, 3.13 pg/ml 1EHREH<
RAALETHo 1o 72 31.25 pg/ml FEMTIRIBW L
To MK BB D HE & D33R0 b Tz,

6. T RRBRMBEECHT HEMMR

(a) E. coli FRYAEITHS BIAHRR

E. coli KC-14 [Zxt+ 5 5z R % Table 6 (TRL
720 T%bHH CINX @ EDso fiiid 0.36 mg/mouse T
PPA ® 0.50 mg/mouse X YN T/ NA @
0.27 mg/mouse, MLX © 0.15 mg/mouse L%
> T,

(b) K. pneumoniae J&UALITKET B IEHERIR

K. pneumoniae KC-1 [ERYEIC x5 5 EHEHRIZ
Table 7 2R+ ) TH5B, CINX, NA, PPA 3

( ) :95% confidence limits

FIFITHEBNREE D HF, MLX 25 EDs 1l § 3 %52
BN SRV E 2 T,

(c) S. marcescens JRYIEIZX T B IEWERN R

S. marcescens T-55 FRYLEIT 5H3+ 5 WEHRIRR
Table 8 {Z/R"T & 51T MLX=PPA>NA>CINX ©
JECHENTWTz, L2l CINX 2 MIC f#iss NA |Z
HRTAEL LT3 HT, EDs flild NA &K
EhEHBRDONED o T,

(d) P. aeruginosa RRUYLAEITH3 % iGN E

P. ageruginosa E-2 [JRYEIZ %+ 5 immhR
Table 9 IZ/RT &L 512 CINX 2% %> Tni-, NA,
PPA Z13IZRA%ET MLX gL ENL TV,

BEBLUER

KE Eli Lilly #T &M I N7 L~ fbptk Al
CINX (ZBd+ 2 MIBHEM9RF00 % BE LR/ NA,
PPA U8 MLX ZHHKE L TR E1T% - 7,
Z DR, AAR C. tetani, C. perfringens % L@
—BD 7 7 AR L TEREE LR, 20
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fbo 77 ABHEREICIE NA, PPA REIZWHTH-
Too 777 ARRMEBICH L TH, T XTOEBIIONWT,

NA LIZIZRAS D F 723 B4R H15 b v ro, BEER S B
@ S. aureus, E.coli, K. pneumoniae, Proteus B,

S. marcescens, P aeruginosa, H. influenzae, A.

calcoaceticus |Zxt+ B RZMENMITOWTHRE L 728
B, TRTOEMEIZONT NA ER%ED 5012 H 56
RBBONT, 72, NA L OBITHBIBIRAED HiL
7ops MLX i bhvado oo MBI RIET#
KFox¥TIt E. coli, K. pneumoniae |7 X3 Lk
EAXBES Lo T,

HHEERAKR Tk CINX (2 E. coli, K. pneumoniae
ThNREHERIERE (MIC) LI ETHRBERR LN
W% P. aeruginosa |Zxt | Tit 200 pg/ml EHBFIZ 4
BEERRON Lo 2o =7 AEBRIYRPIEIZN T2
BB TIE P. aeruginosa %W E.coli, K.
pneumoniae, S. marcescens |ZDOWTlE NA LI[3|T
FEDOMENRE LNz, P. aeruginosa [ZOWT|1 4
Al d %> Thicdi, MIC filias >>100 pg/ml @ fif
HTHEITEphb b+ EDs flild NA [THNT, *
NS> Tk ho 12,

DX 51z CINX 1t in vitro, in vivo |23\ T NA
LRBEREOREN 2L ERDIRE RLIZ. Lol
CINX |3 NA [ZHANTIHETEHARPHRR LN S
EBEINTAL 19, 4, BMEBTTE- 72 in vive
DEBRIT T~ T ARSI L 2 BMIETEIC L 5 40T
By, REIZATZBFREREERROLEE )N D 2 &Y
bhize #2T P. mirabilis 2 flns 5 b | F4ER
EFROEHEF AT CINX OEWDRITOWTHIH
%o 7225, CINX (3 NA, PPA [Tlt~THH
TEHERIR TR L 720 BRI DV TRIRIRIZ W T
Wik 153505 WHEIH R L U R EE S £k
ML B Y 4%, B ORI LT HILEMND D
LBbhs,

X ik
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BACTERIOLOGICAL EVALUATION OF CINOXACIN,
A NEW SYNTHETIC ANTIMICROBIAL AGENT

TakesH1 NisHino, Naomasa GoTo, TAkAHARU NISHIDA,
Cuie HaracucH! and Teruo TaNINO

Department of Microbiology, Kyoto College of Pharmacy

The in vitro and in vivo antibacterial activities of cinoxacin (CINX), a new synthetic antimicrobial
agent, were compared with those of nalidixic acid (NA), pipemidic acid (PPA) and miloxacin
(MLX). The following results were obtained.

1. The antibacterial activity of CINX against gram negative bacteria was similar to that of NA
and inferior to those of PPA and MLX.

2. In sensitivity distribution of clinical isolates, MLX showed the strongest activity and PPA,
NA and CINX followed in this order.

3. Antibacterial activity of CINX against E. coli and K. pneumoniae was not affected by addition
of horse serum or inoculum size but it became stronger, as similar tendency as NA, in acidic
condition of medium pH.

4. CINX showed bactericidal activity against E. coli and K. pneumoniae but not against P.
aeruginosa.

5. In morphological study, CINX, similarly to NA, caused in E. coli filamentous form and lysed
cells.

6. In therapeutic effect studies on experimental intraperitoneal infections caused by E. coli,
K. pneumoniae, S. marcescens and P. aeruginosa, CINX showed similar effect to NA.



