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Cinoxacin (TBH3 2 EBN % b NTEERKR S

AN B-LNEE-HE &
BIERBRPRFZDURERZEHE
(EfE: HEG B #HBR

WA UE#A Cinoxacin (CINX) IZOoWTHBNEZ LUK BEMBH 2T42W, UT
Dk 87z MARE, RPPEEL@BRERASBT 4 &I1C4A 1 [ 400 mg FOAKEIT
THAR, 8% 2 BD cross over test FHIfTAIE L 7of5HR, AFORBIZL 2RINDE
MEE, Bobhzdoo, MEEKITIR, 48EICbS 5.0 pg/ml U EOEWIHRE
E, TEMTH 80% OFWIRFPEREL B, BKMBRITIISEEMERENE 2368,
BUERBBEELYE L ZOMm 6 BlOAE 29 Bl L T1H 800 mg, 7HM%ZIR
FETh, EERBOKE LT Ao ER, THREIRUETER 52%, F% 38%, &R
10%, 2tEBMEREN LI T2 UTI EXRFMERIC X 2HETIR, R 56%, A%
22%, R 22%THo 120

Bt ¥, &, B, HLH PEHERICOAT check LBBEBELZIOREL,
1pcEE 2 BEX Y RESRONIZOXTH 5 Iz,

i) El 1 B EE &5 K TR AP BN SR

HABRFEH Cinoxacin (CINX) {2, Cinnoline (1-2- CINX OAMRIICEHT 5 RIL, HEMORREBED
benzodiazine) REZALY 2 Fig. 1L ORI LEMEREL  wwprmz AW CRORBRE TR oo M, BREE
’J%?E‘EEHKOJ&Dﬁ?’t;vﬁJT, FELTTS A@ﬁ%‘cﬂ: AL, 5 4 lunt > -
BRAENEHT 5L 5NBe bOE, AROURBHE o ’fp ;\&’ volunteer (T, o
Bic k) AEREER BRI, MbsL0REOHEE 20 & DRATREHEABLSICAHGT 400 mg (
PIORBRIJEICH LT £RE LU BRNRNETSE- 2 P 7 E0) TREIE, MPREROWTR, 1, 1.5,

DTUTHET 20 2, 3, 4, 5, 6 REMZITRM, RPEIT 2T
Fig. 1 Chemical structures of CINX, NA, PA and PPA
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Table 1 Plasma levels of cinoxacin

Volunteer l Time after administration (hours) pg/ml
Weight ’ ‘
. N A, . 5 6
No ame ge | Sex (kg) 1 1.5 2 3 4
1 T. K. 48 M 58 8.8 t 8.9 8.9 8.5 3.4 1.5 1.0
2 H. N. 30 M l 76 12.2 11.6 7.8 5.0 2.9 1.3 0.9
3 M. J. 36 M 64 13.1 13.5 10.2 6.2 3.3 2.1 1.4
4 T. A. 41 M 68 11.1 10.0 8.3 7.3 4.1 1.2 1.0
Mean 11.3 11.0 8.8 6.8 3.4 1.5 1.1
+S. D. +1.8 +2.0 +1.0 +1.5 +0.5 +0.4 +0.2
Dose: 400 mg p.o. without food
Assay method : Fluorometric assay
Table 2 Plasma levels of cinoxacin
Volunteer Time after administration (hours) #g/ml
Weight
No. | Name |Age } Sex wiEh! 1 1.5 2 3 4 5 6
1 T. K. 48 M 58 0.7 1.8 2.2 5.0 9.4 6.5 3.4
2 H. N 30 M 76 0.5 2.7 6.2 5.5 5.9 4.0 2.2
3 M. ] 36 M 64 2.4 6.3 10.6 12.1 6.5 5.0 2.3
4 T. A 41 M 68 0.1 0.5 1.2 6.9 6.6 5.0 3.4
Mean 0.9 2.8 5.1 7.4 7.1 5.1 2.8
+S.D. +1.0 +2.5 +4.3 +3.3 +1.6 +1.0 +0.6
Dose : 400mg p.o. with food
Assay method: Fluorometric assay
i 0~1, 1~2, 2~4, 4~6, 6~7 EfllR%* Fig. 2 Plasma levels of cinoxacin
RREY, BEMNBRMAE, KREIIT Fluorometric (ug/ml) n=4
assay D) 12 X - 7 15 Dose: 400 mg p. o.
ssay “ D 1le Assay method: Fluorometric assay
MR PRI, HSESHT, 1R, - : With food  (MeanS.D.)
¥ 11.3 pg/ml OB % R LU TREBROICHEHRL T, -3-=: Without food (Mean=S.D.)
6B 1.1 pg/ml L %o 7ohs, BBRESHTHES
R %I F 7.4 pg/ml % peak & ¥ 58EROEE \ r

e AL, 6MMEOELMERR 2.8 pg/ml &% 1oy

57z (Table 1, 2, Fig. 2), RHEEUERIZOWT
i, AERSHOEHOUE R 1 K%k 16.8%, 2k
Mk 44.8%, 4 BEf# 67.9%, 7 B:fflik 78.5%, &
B RER O FEEE & 1 BEM% 0.9%, 2 Bk
8.8%, 4 BpMlt: 45.4%, 7 W§Ri: 83.4% & %o 7
(Table 3,4, Fig. 3),

(2]
T

FREGIRHLE (C X3S B iR BRI

HRAEP) : CINX ofeEntgs LIERE, 0 53
€ 11 A4 b 54 4F 8 A # TIXBICHBRFRITIIRE
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Table 3 Urinary excretions of cinoxacin
Volunteer Time after administration (hours)
No. Name | Age | Sex W&lgg)ht 0~1 1~2 2~4 4~6 6~7 0~7
1 T. K. 48 M 58 mg 49.9 148.1 96.5 37.3 4.6 336.4
% 12.5 37.0 24.1 9.3 1.2 84.1
2 H. N. 30 M 76 mg 61.0 67.8 57.1 44.8 14.5 245.2
% 15.3 17.0 14.3 11.2 3.6 61.3
3 M. J. 36 M 64 mg 74.2 101.3 111.7 24.7 10.7 322.6
% 18.6 25.3 27.9 6.2 2.7 80.7
4 T. A. 41 M 68 mg 83.2 130.7 104.8 24.8 8.5 352.0
% 20.8 32.7 26.2 6.2 2.1 88.0
67.1 112.0 67.5 32.9 9.6 314.1
Mean Mg | 4146 | +35.2 | +42.6 | = 9.9 | + 4.1 | +47.4
+S. D. % 6.8 28.0 23.1 8.2 2.4 78.5
¢ +37 | +88 | 6.1 | *+25 | *1.0 | *+11.9
Dose : 400 mg p.o. without food
Assay method : Fluorometric assay
Table 4 Urinary excretions of cinoxacin
Volunteer Time after administration (hours)
No. 1 Name [Age } Sex’ W(e]ig“ o~1 | 1~2 | 2~4 | 4~6 | 6~7 | o0~7
1 T. K. 48 M 58 mg 3.4 25.3 140.3 152.8 26.8 348.3
% 0.9 6.3 35.1 38.2 6.6 87.1
2 H. N. 30 M 76 mg 0.7 34.9 140.1 77.8 15.5 269.0
% 0.2 8.7 35.0 19.4 3.9 67.3
3 M. J. 36 M 64 mg 10.5 62.4 137.8 109.9 27.9 348.5
% 2.6 15.6 34.5 27.5 7.0 87.1
4 T. A. 41 M 68 mg 0.0 3.6 166.4 161.7 35.9 367.6
% 0.0 0.9 41.6 40.4 9.0 91.9
3.7 31.6 146.2 125.6 26.5 333.4
Mean mg | + 4.8 | +£24.4 | £13.5 | +39.0 | + 8.4 | +43.9
+S. D. % 0.9 7.9 36.6 31.4 6.6 83.4
’ +1.2 | +6.1 | +34 | *+9.8 |+21 |+10.9
Dose : 400 mg p.o. with food

BAABRE i, SKRBREL 72 29 ERIT, HARETF
6%, kT 23 PICHEMIT 18 Eh b T8 RITH I,
HH, SRR 23 B, @R M2 2
B, BHEEMETERLY, SHEEMAEBER2H, &
U B EAMIRER 1 HITH > foo

BEHE 400 mg A7 N, ZLAT LT
A% 30 AHITAAR (1 B 800 mg), HEHKIZ 5 HiX
5 (5 R 4,000 mg) 15 1, 7 B#EH (B
51 5,600 mg) 13 4, 3 H#%LEH (kSR 2,400
mg) 1PlE %> 7,

SRHE | RPME, RiLE AZERO%EEE L

Assay method : Fluorometric assay

Iz, %7- Pipemidic acid (PPA), Nalidixic acid
(NA) Z0EMNEHRO HRHELT YR L - EBENE
E, SRR OWTI UTI KA MmE%E 2D
(3 HM®E) IZ08, ThxhER (Excellent), FX
(Moderate), fE%) (Poor) X4 THEL 20

R : Table 5 ITRL72 & 51T, & 29 FlOEBRED
HEHER, % 15 # (52%), AR 114 (38%),
wEh 34 (10 %) Lk T

Table 6 DRBEITIE, ZPkBHEEREN S 23 flhE
%h 14 B, HZh 9 Hl, W%h 0 HICHYE 100%, o
4RBORTRIGEEMMS DR, 2HhER1HAT
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Fig. 3 Urinary excretions of cinoxacin

n=4
Dose: 400mg p. o.
Assay method: Fluorometric assay

T e—e : With food (MeantS.D.)
I\ e—e: Without food (Mean®S.D.)
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BRHR 60%, 2EMMETIRG, 2H8FE% 1 #iT
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Table 7 RERRBEHNOBEYBEAIIDT, E.coli
DIERIL 22 PIRERD - B 21 B (95%), K.
pneumoniae |3 3 MR EZ 1 B (33%), P mirabilis
2R L8 S. epidermidis 1 FI3 A% (100%) TH
2 720

Atk Atk 23 firp UTI R mEEOHESR
o7z 18 Bl 3 HHUETFHFMLTAB L, FEX
10 B (56%), Hxh4 B (22%), E#h4H (22%) T
BEERR 8% &% - 7 (Table 8),

B % B

ARG S, BIEALA~LBNTTEFOKRM
% ##tE LT 587 - %0 Hb, RBC, WBC, GOT,
GPT, BUN, Creatinine Z##llE L 7= CINX &5
dEDLEBRAE 7T A LN hdo o (Table 9),
BitEAERIZOWTK), iER 18 (21 &, kF, AfkE
FitkRERER) © 2 BHX VIRELFL DI 3 B
MRS, BZEMCPIELEBIEEL 2 LEMTERL
720

% %
CINX oHigihi, #ERXsENirz ey (Fig

1), NA Lpgkitans.s, %7 NA (& PPA L1
BAINs5, ITNL3HIDR~RZ b F LidH@ET 5 mb
2L, 275 sBEBEIGRARENEETH30LE
1bNb, 40, bhbhid in vitro TOHEHEIE
L2 o, REMIRBEINE E. coli (12
k), K. pneumoniae (2#k), P.mirabilis (1#) @
2t 15 BkiZ o, Disk 3 (1 # ) T CINX, NA
KU PPA ORREHZ LB THhiz, Table 10 TR L
72X 512 CINX & PPA i, BRRAUEARZHELR
L, NA BMANCH LR EBRZEERL 2o 4HOD
BT, RERPEORREE L UK BB I N 28K
28 E. coli, K. pneumoniae %T 80% 6 ¥ H¥Twn5b
#HHEL Y, NA ® PPA LFABEL LT CINX [dIRE
REEWES RELTHERAL ) 2B RE T 5 A
thnzxdde

WITEANDS, REBRIIEERAE L COBMEERD
7oz, BOKSHE, BILELY LRI N, BR
B R BRELRLZORTSBERROEEHLY
PN, BARPERBERTIEEEREINS, D
bz 4 AO BEEA BF% volunteer & LT,
cross over T L b AR EH, ABBRRSBHLST,
400 mg 1 EAARIZL b A BE & RPEURELRE L
T, ARNTORI « it O BB % T~ Thico HIEHER
i, MBI oWk Table 1,2, Fig 2 {T/RL
72T, ZHEBERSETE 1 BER% 11.3 pg/ml %
BEBECERECBI L, AREEHTR 3~4 K
f#% D 7.1~7.4 pg/ml% peak &3 2 &RMBRE R
L, BbAZEROELBIITRINOEERZAZD LN
7o, Wy 5 pg/ml L EDOEHIPRETIZIZ4
BEMREF L 2720 T OBREHL BURT (1977) 1) o &
—HLTn, X, HIEEKKEEICEHT S CINX ©
peak ffi{Z cross over #E{ZT, NA 500 mg #5385,
PPAS500 mg ¥ 5HO ZNFN O peak f 16 pg/ml &
3.1 pg/ml [THB L CTHREELZRLICEOKRIED ©
BELIAHL Tnlco RPBINEIZDWTIR, WEI
R EROBBFHZRZAONIZ30D TRH®%DOR
BoEE (RAPEUNER) X 78.5% (ZMRREED,
83.4% (AKIXSE) LATOER R EVARE LR
L 7zo HOLMES (1974) 8 &Hix, 7 v b TRAENEIC
SWTAA E NA, Nitrofurantoin % LR L 72
R, 8 KM% oEUB CINX 28 45% LI ETH-
72O HLT, o 2 AT 15% UTT Ho &
BELTwE, Hb CINX dEWHBNEELRT &
HIERARERT L L2 BLVRELD, HRITH
MINDZ ExH I,

LEROEBM R LY X TRMBREIEIC T 5 ERK
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Table 6 Therapeutic effects classified by disease

Disease | No. of cases | Excellent Moderate Poor Efficacy rate

Acute simple cystitis 23 14 9 23/23(100%)

Chronic complicated cystitis 2 1 1 1/2 ( 50%)

Acute simple pyelonephritis 2 1 1 1/2 ( 50%)
Chronic complicated pyelonephritis 1 1 0/1

Acute simple urethritis 1 1 1/1 (100%)

Total 29 15/29(52%)| 11/29(38%) 3/29(10%) | 26/29( 90%)

Table 7 Therapeutic effects classified by causative organism

Organism No. of cases| Excellent Moderate Poor Efficacy rate
E. coli 22 14 7 1 21/22(95%)
K. pneumoniae 3 1 2 1/3 (33%)
P. mirabilis 2 1 1 2/2(100%)
S. epidermidis 1 1 1/1(100%)
Total 28 15/28(54%) | 10/28(36%) | 3/28(10%) | 25/28(89%)

Table 8 Overall clinical efficacy of cinoxacin in acute simple cystitis
400 mgx2/day, 3 days treatment

Symptom Resolved Improved Persisted Efficacy on
. De- Un- De- Un- De- Un- -
Pyuria Cleared creased |changed Cleared creased changedCleared creased changedba(:ter"‘"'la
& | Eliminated | 10 10 (56%)
E Decreased B 0
9 | (Replaced)
Q
& | Unchanged 1 3 4 8 (44%)
Effi -
E ;_f;::}_gt_i?(ﬁn pain - 11 (61%) 7 (39%) 0 Case total
Efficacy on pyuria 13 (72%) 1 (6%) 4 (22%) 18
R i
“—H Excellent 10 (56%) | Overall effectiveness rate
|
L‘ _,J Moderate 4 14/18 (78%)
l I Poor 4

EBREER L 7oL Th, &HT 0% OHYH B T R HolcdbOD 8% LZOMOKEOHE LT, EIEHE
L, ZoWN, 2Bk L 23 #licbwtid 1 B TREEHRTH > 7o,
800 mg (4 2), MAKEL, 100% tEH~FHR —F, BHERBEREDRE, 3H L EMATED

CEBEHE) Rl

37z, UTI EPFMEHECEETH 18 WoRHh
FHEBBE AR L CRAEROUENERICRALNE

LA, EZ1H,

fla

%h 2 BT 33.3% DIENERHEL S
RE Ao oo WEXIBIO L H (No. 24) X, BiSIEEHH
DI F—TAHBRERAT HD,

1 # (No. 25)
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Table 9 Movements of laboratory findings before and after cinoxacin administration
Case No. | Hb(g/dl) |RBC(x10%)| WBC(x109| GOT GPT  |BUN(mg/dI) C(fgg}gil‘;e
1 13.5 450 7 28 21 12 1.1
13.0 440 7 27 18 11 1.0
6 13.5 460 8 17 21 12 1.0
12.8 445 6.5 17 23 12.5 1.1
7 13.0 395 6.4 19 14 11 1.4
12.7 381 6.2 21 17 14 1.5
8 13.2 425 8.5 17 7 13 1.1
13.0 407 7.3 19 8 15 1.3
10 10.5 384 9.1 13 17 18 1.9
13.5 399 8.8 13 15 15 1.1
24 10.8 390 11 23 28 11 1.1
11.8 410 9.5 23 27 12 1.0
28 12.6 382 12.9 17 12 15 1.2
13.1 398 9.9 21 15 12 1.1
Upper tier : before treatment
Under tier : after treatment
Table 10 Antibacterial activity of cinoxacin, nalidixic acid and pipemidic acid
Case o . Disk (1 concentration)
rganisms
No. CINX | NA PPA ) NA
1| E. coli # + + A I
2 E. coli + + + + 5 3 1
3 E. colz. +H + +H CINX + 1 3 P
4 E. coli + + +H
5 E. coli + + + - 0 0 0
6 K. pneumoniae + + +
7 E. coli +H - + (15%) PPA
8 E. coli + — +
10 | E. coli +# + + ]+ -
17 E. coli + +H H 7 0
. ) H
19 E. coli * ** CINX + | 3| 2| 1
24 E. coli + + +
26 E. coli + + +H - 0 0 0
28 K. pneumoniae + - -
29 P. mirabilis + H H

+H : Susceptible
+ : Intermed. susceptibility
— ! Resistant

B, BEEATHEBRBEL TIREBLBROEAT,
R RS TEIEHEORBTH > oo EFHI(No. 26)
i, R SRR BRI D, BT, &

RELBEWE () © E.coli OFEMTH- 12,
ERRSTHE 2,968 BRITxHT 2 4&# O MIC *##~T,
8 pg/ml T 99 %, K. pneumoniae T

E. coli T,
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&, 16 pg/ml T 100% O EZEH LR L 7o JONES®) b
O#E, RV, FAoBEWMmP, RPRELIVELZ N
&, AN SR BEN LI LT, first choise @
EHE L THarBERELRTEELOND, —F, #
MR MIRSIETIX, ZTORBRSE, BERELTELTK
AR, 800 mg/H TRIMEBMFINENI &
dxnA, ZoEAMOKFRTHS, mH, RPBRED
dose response *ZzhiF, 1 H 1,200 mg Y Lo
BOKRZEICLY, LhEIF GEBN) BE, R
PEELZBIZLEIRLY, LVEEMNELBLZ L
TEx5LELNBIDOT, BRIOEHTCORAVBLETD
59,

X 5
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R.S. GOrDEE: Compound 64716, a new synthetic

LABORATORY AND CLINICAL STUDIES ON CINOXACIN
IN THE FIELD OF UROLOGY

SaToru KiMura, MasamicHI ZitsukawA and HirosHl TAzakl
Department of Urology, School of Medicine, Keioh University

Laboratory and clinical studies on cinoxacin (CINX) were performed, and the following results
were obtained.

1) Plasma concentration and urinary excretion were measured with p.o. of cinoxacin 400 mg in
4 healthy volunteers.

In fasting, a mean peak plasma level of 11.3 pg/ml was shown at 1 hour after the administration,
and 1.1 pg/ml was noticed at 6 hours. Urinary excretion rate of 78.5% was observed within 7
hours after the administration.

In non-fasting, a mean peak level of 7.4 ug/ml was shown at 3 hours, and 2.8 pg/ml was noticed
at 6 hours. Urinary excretion rate of 83.4% was observed.

2) Cinoxacin was given clinically to 29 cases, (A.S. C. 23 cases, C. C. C. 2 cases, A.S.P. 2 cases,
C.C.P. 1 case, and A.S. urethritis 1 case) for 3 to 7 days at a daily dose of 800 mg. The clinical
effect was excellent in 15 cases (52%), good in 11 (38%), and poor in 3 (10%), and the efficacy
rate of A.S.C. (18 cases) was 78% by criteria for evaluation of efficacy of antimicrobial agents on
urinary tract infections.

3) As side effects of the drug, loose stool was observed at 2 days in 1 case.



