CHEMOTHERAPY
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Cinoxacin (CINX) QMR EERERE L NFEGHESHBEICNT2EALHRITL, Na-
lidixic acid (NA) oFn e il 7z, 1) v ¥ FOmERk: CINX 200 mg/kg O%RE
ST LY bFLCEERSA b, 0E, LDERCEAZERED- 7o 2) Hlienr
€y FOER CINX @ 2.5X107% g/ml CYHEHBED Lichs, MBEEZZELLL 2o
7co NA 131074 g/m]l T HERY T8, 3) v+ FORHEM MBI L T CINX
X 5X107¢ g/ml L LOBETIAALDEBREYEL Do Tt 4) =V R/NERORKK
kit CINX 1,000 mg/kg OROZREICL VB2 2do cds, NA i 250 mg/
kg UETCHBKENIZ, FECMHL, 5) vy FEEEEHTHL CINX, NA L3
{21,000 mg/kg O+ ZRENBEECREZE T 5Lk ho T, 6) V¥ FElidErey b
FMERE OB iEH % 72 R CINX 104 g/ml IZL D 35 72 BB Y20 5 bo
7eds, RBEO NA [Tk ) BEREBRME INT. 7) v P OEGKTFEEDHR, EiE:
JUERIEOWFNOFES, CINX LU NA 100 mg/kg OFOKSICL Y EE
Nhhote 2727y FOWMMTE GEEIR) EEix 1074 g/ml © CINX THEZEIh
o fcds, RBEO NA ZX YBEETHHING, 8) RRBMEBIT X 2% OWHE

AUG. 1980

Zx L, CINX & 2.5x107* g/ml THEB*E2 %> T2,
UErD k5T CINX ZRRERHRS L CFEIBHEBRIECHTAERRE LD TE

WTHDHENL D,

Cinoxacin (CINX) 1.2 QZAKICETIHED 12&L
T, R, BRELBIUCLEGHEDBEICEXIZT CINX ©
EBITONWTRHNL, WREE L To Nalidixic acid (NA) o
TER E BB 7,

EBRHMBELUTE

CINX X1 U NA i3, BRABREDBEL LIV in
vitro DEER T, 10 mM Tris-HCI K (pH 7.4),
50 mM #EgEEH (pH 7.4) ok £BEERICE
1R Fco 7c7E LEBEOHAIIIE 1 N NaOH %7mL
CTHM%, 0.1 N HCl THHIL 72,

1) oy¥mE, TR SICOBRICHEXEZTHE

thiE 3kg B0 RO FE (n=5) T viriyr

(1g/kg~1.5 g/kg) ORTHREITL D EEEL, ME
RABRHRIZ) =2 —VEHRALMELFZ vV a —4~
WCHEELT, BY 757 (SHANK) EITERL,

it MR REREy 7Ty 7 (¥ 45120) TTR
Gl DERGEEEFE (BI, $I, HOIFH
b N B E® (aVe, aVi, aVr) [T& &L
Teo EWIXEHRL V5L, %7 Norepinephrine
(NE : 1 pg/kg) DRERIEEH LU Acetylcholine
(ACh : 1 pg/kg) OBRERIGIZE: XIZTEBOERT
2Ty HE L7,

2) Y FHEHEMNOECEKISTHE

hE 3kg BIROMEMY ¥+ (n=5) OEM LML
ENMEL KL, BTHK Marey 0& 71k
ALTH= 5 7 LREBHEL o, #MFiBIE, 37 C K
{#i8 L 7z RINGER # (154 mM NaCl, 5.6 mM KCl,
2.2 mM CaCl;, 1.1 mM MgS0O,, 2.15 mM Na
HPO,, 0.85 mM NaH,PO,, Glucose 1 g/L) £\,
EWRENME S == — VERO = A%A~ 1 ml/min.
OEETHEALT. %7 NE OmERMERICE LI
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TEYOHBIZTONWT IR L 7o

3) ELEY MEHLEEBICEXEBTHE

thE 250~300 g Dtk L€y + (n=8) bV
TRULI-ODL, LDEEALZERL, 0 LB L 37
°C RINGER # (154 mM NaCl, 5.6 mM KCl, 2.2 mM
CaClz, 1.1 mM MgSO,, 10 mM Tris - HC1 Buffer,
pH 7.4, Glucose 1 g/L) %ili7cLic<=7" 2 AAEHHIC
BEL, LEEAOEBAERE~N—1vENLTH=E
75 71T LTz EWiX =7 2 REZHFAN D RINGER ¥
HPITE A L 720

4) INERRFREXECKT IR

thE 18~23 g @ DS Rt = v X%, FEFT 24 BeRd 7k
DrEEL, MAIETERL. W% 5% Acacia
WEK E L TEOKRS L, 304%KFRBEA (5 %K
FX, 10% Acacia) 0.1 ml 2#gA&%EL, 36T 30
5%, < RLEEL, MEEHHL . MEOERIT
W BRERBEEBOBTRLAE L fco LBITOE
0pEo~=y 2% A, 5% Acacia (Vehicle) #%5Ef
PHBEELT BAROZOFEEY tBRERXTLDK
O

5) DHFELBEBCREKETHE

KE 2.0~2.7kg O v¥F (0=10) % Aw,
pentobarbitaleNa 30 mg/kg (i.v.) (ZX Y BRE:L, &
fricEEHABEL, BBPIMORRAMCEKALZ v =
Ya—¥— (AARE HDS-1T) &AL VEEL,
2574 hra—2— (ABANRE PMP-3004) [TH&L
TEHOABNME L LH L oo EWII5 % Acacia BEMK
LL, 3F—TARIVTHEBEARARESL o

6) VY FHEEBOBEHEHCEKETE

v ¥ (n=8) PEBLHHUL, EX 1.5cm 0%
K%, KREBS RINGER # (NaCl 119.0 mM, CaCl.
2.5 mM, KH,PO, 1.2 mM, KCIl 4.7 mM, MgSO,
1.2 mM, NaHCO; 25.0 mM, Glucose 11.0 mM) %
Wiclic=/r 2 AEBICHEL, FD pick-up (HAR
B SB-1T) AL THWEL AT14hra—&— &
VRGF LT, =7 R RAPOXEFEHIL 37C (THhD, 95%
Oz, 5% CO. @?E‘g‘jfz&iﬁﬁ[,?’lo

HE E B AL, REBREEL k=
72 RE%K RINGER HHIZHEA L 720

7 ELEv MEEEBCHITSHAEER

Erey b (0=8) OOIBEHHEL, BT 1.5cm D
%R %, 95% 02,5 % CO: DIREGH A% B&AL 72 30°C
® KREBS-RINGER ¥ (#i Ba'* #iEEBRO B4ITE
MgSO, Db iz MgCle % EALL) &ififclic=7
ARFBRICHEL, ZOMFAORMEEL FD pick-up
ERALTCAF 4 A —F—ZEEL T

ik L LT ACh 1077 g/ml, Histamine (Hist)
1077 g/ml 4 & (8#54L-x Y & & (BaCly) 5x107* g/ml
PRV, ZAEEO/EAKEEIZ30H & L, ACh, Hist
T BHEEBRDEEE 3 4R, BaCl: D& 64
MR TER LT h > fco BWOIERA IR 5B 3 4
L L7

8) ELEy FTEHE—BERERCHIBITE

thE 300 g FigoMttker ey b (n=10) HHTIE
MR —REEAYER L, O &AL 37°C ® RINGER
B (2 LRAMER) T #illic<7 X RAEHEPIC BE
Lire #hifi|# (nerve stimulation) (% 10 Hz, 1
msec. Supra max. voltage TiT%\», T 7oEEERIH
(transmural stimulation) (& 10 Hz 0.5 msec.
Supra max. voltage TfT% - 720 HEOYWH X FikE
N—NAERLTFES T 7 LR L Tco EWHE <7
X A %M RINGER HHITHEA L 7co

9) Sv MEKFEERICKTHER

PR AR SLC - Wistar ZRIEEIE 7 v P L UR
%0 EERH (I0HE ~158HE) © 5 tZ Awn,
pentobarbital Na (30 mg/kg i.v.) BRE: T ICHALICE
&, BlE%, FEEIROBERRFERPIT, FEETF
ETRIEF & BF OB D non-placental potion [TZ i
ZNEREBL, ZTO%HE FD pick-up [TH#L,
&8 AT 4 hra—x— T L skl 7o B
WFRABERE LERBALLF 2 —7 2N L TRE
L7

10) #EIEFRS v FFEEHERHICHIT HER

HEMEEO SLC- Wistar 7v F XV EHLCFE
¥ 2cm OEE EL, 95% 02, 5% CO: @KL
7z 35°C ® ROCKE RINGER # (NaCl 154 mM, KCl
5.6 mM, CaCl: 2.2 mM, NaHCO; 2.4 mM, Glucose
5.6 mM) %i7c L= 2 RAEHPITREL, TOM
HEDOWEE % FD pick-up #ALTATF 4 hra—4%
— kiTEE L 1o

X B & B

1D YY¥hE FREKGOBRICEXETE

CINX 1mg/kg #5% 10 4N 2 mg/kg 35T 10
A% 7 mg/kg &3 10 mg/kg FHIRAESESL, 2
BEREE L A8, O ME, F%hdIUOERIE
BEAEEMRAONEDP 2T THIT 20 mg/kg T
EmkE L, 205MEET LY, BEALERALN
hirodco #7c CINX © 30 mg/kg #5451 Rifd B
L 7chs, TOM ME, FhiILFLERITZEAL
EA AT AT (%3

2 %2 CINX 30 mg/kg % #IRPI% 5% 20 44 30
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Fig. 1 Effect of cinoxacin on the blood pressure, respiration and ECG of the anesthetized rabbit
A : before drug treatment
B : 30 min after intravenous administration of 200 mg/kg of cinoxacin
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Fig. 2 Effect of cinoxacin on the response of blood pressure to acetylcholine in the anesthetized
rabbit A : before drug treatment
B : 15 min after intravenous administration of 30 mg/kg of cinoxacin
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mg/kg %@, X HIT 20454 40 mg/kg, I5HIT20 MEEELTO NA @& 10 mg/kg 2 b 30 mg/kg
2% 50 mg/kg, X 51T 20404 50 mg/kg FEREL Lv. B5ETCRIBEACRE, ThiXCLERIEL
&3 200 mg/kg % iv. #5155 FIF 1 HITER ® 51k T,

ROBEEZBIRE LRI, ME, ThiXKLE CINX 30 mg/kg &i# 15 4+1C NE (1 pg/kg iv.)
RiTit, REAEERBZALNED> T (Fig. 1), %51 C, NE OFEMERICHT2 CINX o8I

Fig. 3 Effects of cinoxacin and nalidixic acid on the perfusion rate of the isolated ear artery of
rabbits
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Fig. 4 Effects of _cinoxacin and nalidixic®acid on the spontaneous beating of isolated atria of
guinea pig W : wash out
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Fig.5 Effects of cinoxacin and nalidixic acid
on the transport rate of intestinal
contents in the small intestine of the
conscious mice
** p0.01 *** p<0.001

5% Acacia
0.0l ml/g 63.51+2.5
CINX (p.o.)
250 mg/kg 59.7+2.8
500 58.21+4.2
1, 000 55.11+4.7
NA (p.o.)
250 mg/kg 45.6+5.6 * %
500 42.914.5 * *
1, 000 31.7%]5.2 * K ¥
L 1 1 1 1
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% traversed
DNTEEL 724t CINX 12 NE o FEERAIIEEA E
E8rE5x1%doT0

4 7= CINX 30 mg/kg #%ui% 154® ACh (1 pg/
kg i.v.) OBEERIZOWTEZEL 4¢ CINX i1 ACh
OBEFERICHLTY, BLEAEREBE RE hdolc

(Fig. 2),

2) Y FHEEMOBECHEKIITER

CINX 5 %107 g/ml~5 X103 g/ml Q@A Tl
HEAMZEOHRHE (FH KBRS ONED- T

HEEELTHNT NA 3 2.5x107% g/ml OHFA
TREBBCEERAON T P> T,

NE 1077 g/ml QEAR & 2 HHO B (MEIHH)
Tt LT CINX (5 x1072 g/ml) ORILERERES
2%k do T (Fig. 3),

3) EIEY MEROEZEBHCHERITHER

CINX 107¢ g/ml~10"% g/ml Q@A T, HHLOE
OUWHES & TSI, BEAERELHIT Zho
#co CINX ®1 X8 2.5xX107¢ g/ml TiZHB%
REBERLLN Zdo eds, WEHho BOERE RL
7o

—F%, NA & 10~ g/ml O @ CIHH DR
bnt (Fig. 4,

4) INBRARFERMEECHKIZTEE

CINX & 250~1,000 mg/kg OEOHET, bFh
CHARKFN AMHEOBEMEAL LN, FEOERS
bhkdoize NA X 250 mg/kg CTHCREELN
HEA (p<0.01) %RL, ZOWHERRARLYT
ZREwAkEL %D, 1,000 mg/kg T control @ 50
% MEl L 7o (Fig. 5)o

5 DYFEKBEBHCHKIIEE

v F O G EBEMPIRRG OGS L bN S &
SICHRRG FAZ BEEA PSRV a—F—% BEEL
Jco Fig. 6 TRANDB LI, vIHFHUMPIROAH
EBRFENT—EORBEEH Y RT,

CINX 1,000 mg/kg %+ _15BRIICHEE L7, 3
BB L 7oA, BoEmBERH0 2~ 3k EME
> Tl Bl bk b o fco NA 12 1,000 mg/kg %
BELEE, T OTFLEIHERSRRIONTH, F
BEEILTR E b oo

6) IY¥HLEEROEHEHCHEIIEZTER

CINX & 10 g/m]l O @ATY v FHHEEOBE)
BEENZE E 2 7 BB LIBI Do (Fig. 0,
NA 010~ g/ml Q#EA%, RECPEEREHEDIL,
BENOHWL/21Z%>7co CORIGREAYHMETST
LT D HBRERHITHEL, dLOBBEHD 4
~IZEIHEL 7o

7 ENLEv MERRBICHITSH ACh, $i Hist,

HELUH BaCl: R

CINX it 107 g/m]l O#EIZEnT, ACh, Hist,
LU BaCl: R ZWHEIBOMMBIIHLTREL- &
B Ex%h> 7 (Table 1), NA & 107 g/ml
DBEIZI T ACh, #i Hist FERZ R0 bhkdo
78, BaCl. O#ifEIZ b T I NTc, TiETFiEH
B TH 2 papaverine | 1075 g/ml T#H50% O
MEERTOT, Thitlk~3E NA OERARP%RY
Bnknid,

Table 1 Effects of cinoxacin and nalidixic

acid on the amplitude of contraction
by spasmogens in isolated ileum of

guinea-pig
compounds | C2eem | 2P G e comtrol
(g/ml) ACh Hist BaCl:
Cinosacin | 10 | St | 12 | B
Nalidide | a0 | B3ty | Bl | ol

*mean *S.E.
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Fig. 6 Effects of cinoxacin and nalidixic acid on the spontaneous motility of ileum of the
anesthetized rabbit

15¢

ky
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1,000 mg/kg i.d.

60’ 70 P %’ 1007 110°
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1,000 mg/kg i.d.
60’ 70’ 80’ %’ 1007 110°

15¢g

10

Fig. 7 Effects of cinoxacin and nalidixic acid on the spontaneous motility of the isolated
ileum of rabbits W : wash out
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NA 3min
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8) EIEy FFEBSE—BEERCHRZTZE
THEHZO BROHH T X 5 BE0 W CINX
10"% g/ml1~2.5X10"* g/ml O FHETIZLA L FE%
ST Edo T
iz CINX © 1075 g/m]l % 2.5x107% g/ml
OEALRERNRIC L 2HEONMRIGTDIIBEALE
B 512 %d- 7 (Fig 8),
9) v FEKFEERICHKIZITER
Fig. 8 [Z33 &) K IEFERHE X K APMRH ok
ERTEEDT—ED) Xk d o CHBNHEAMEL W
IHEEB T RT. CINX @ 1,000 mg/kg %+ EO#%SE
LicDb, TNZnRoOIHEBIRE BAEEIIEEA
EELBR BN Lo fzo FHEIZ NA 1,000 mg/kg £
BE#3 %5 o { Elbdikdo 72 (Fig. 10),
10) HEFITRFEEHEHCHKIIHE
FHIEIEIR 7= © BEhEEN 107 g/ml @ CINX %

BELEE, —BECBEROMINE (Fig 11),
107 g/m]l ©® NA T3ERRABED EABZwbh
Too REZOHEBRTREHY 107° N NaOH T
L, BALBEWOBRITHnT Vehicle (1072 N
NaOH) Hifcd, Zhb lRABEOWMFHIEALIED
T, EBRDERREOEYOERCIE %L Vehicle @
TERE 2 %T O, ZHTHASS5, NA OBAR, BE
% 107* g/ml T893 L, Vehicle BMIETHbhiofe
BLYIn% D BAMEERABED bi, #-> T NA
CRBATEEBNHERARD S EEZL NS,

% &

AIKEN 3 CINX OER#ERP L CEBRHICHT 2%
BERARBEALZNE BRELTnEH D ZOKANW
bhijc CINX oHEZ -RBER, BEEELAWLI3
PEICREDEL LN S MPBECHEIENL DT

Fig. 8 Effect of cinoxacin on the contractile responses of isolated vas deferens of guinea pig

to nerve and transmural stimulation

Hypogastric nerve stimul.

$

CINX 2.5X10-1g/ml

Transmural stimul.

!

CINX 2.5X10-g/ml




VOL. 28 S—-4 CHEMOTHERAPY 557

Fig. 9 Effect of cinoxacin on the spontaneous motility of the pregnant
and non-pregnant uterus of the anesthetized rats

Pregnant 0 10 2 30’ a 50’
n i
2
hd
CINX
1,000 mg/kg p. o.
60 70 80 90 100 110 120
4
2
Non pregnant 0 10" 20" 30’ 40" 50
3¢
/
J 1
CINX
1,000 mg/kg p. o.

60"

70 80’ 90’ 100" 110" 120"
ﬂ WMMMAIWA lz

Fig. 10 Effect of nalidixic acid on the spontaneous motility of the pregnant
and non-pregnant uterus of the anesthetized rats
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Fig. 11 Effects of cinoxacin and nalidixic acid on the spontaneous motility of non-pregnant

rat uterus in vitro

W : wash out
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> Tco bhvbnikZo¥EPpokelrRiFT5E807T,
IV ABERBRED CINX 2w, 2onBEL
LT NA ZH», B% BRHERPLLCFEHEBHH
BRI TRELHEL 7.

v 4 ¥0 FERkiE, CINX 200 mg/kg % %3 Lick
%, S5PAPLAREEOMBNAR bR, NEFIT
DBERIE %> e BB b kdhoTc, % in
vitro T35 vy FENMEERRICH LT3 CINX
1 5%1072 g/ml O BETIF-> 7l B ELT,
NE [TX 2 fENMERISIT LT BEBL do T
ey bOFHHOEEENE CINX 2.5X107¢ g/ml %
BALCEE, ZTOPMBRBRBRY L, MBI
ZALBBD b Ekhofco NA F 107 g/ml OBEIT
PATRMRIELHD ST, HEED NA der e
v FHHOED LANGENDORF EAIZ T 3 IEH %
MHFT B LHREINTNDE D,

HALEEBITNT 28I, in vivo Tli~v R/NG
NORERBEB LR LY FEYMAIBHRRGOH
BFEEE A REE L TRI L 72, wWTFhoBaicd
CINX 1,000 mg/kg OEA%E 2tk +2HRBAKE
CEYVBEAEREYR T AdoTce —F NA 1T 250
mg/kg BORSTRARBELARTCMHL, 1,000
mg/kg Tk EHED# 50 %iZMflL7ce L L 2450
v Fo EEBNT LTt 1,000 mg/kg TRIFELA L
EBr 51 kb0 T, BEO HEERI M35 fEAR
in vitro T in vivo LRABOERNBON, T%
bb vy FEEOEBERE CINX 104 g/ml (2L
F o HBEZ I b Tcts, HBEDO NA Tk)

IFBEIRIBRH 1/ 2 B Lico 2L ZOoBEAITIN
WHRETREEA bR AP 7o 2O NA OEAR
TTRBEINTHIERLEILS BT S5, TLmE
#& 3 ACh, Hist |TX 3 EBOIMITH LTk 107
g/ml TEo> 7 H¥BLELEP 2T, BaCl K3
Wit LRBET CINX R¥8rE5Lhdo ot
NA @GhFhiZilml 7o

Erey P ORBHEEOMERHE BB
BIERIGICH LTk, CINX XU NA L3z 2.5
x107¢ g/ml TEEY Sxkbo T, ERL L BHELE
Koy POEKTFEATES Y, CINX /it NA ©
1,000 mg/kg OEOAFKEITL D - HBEZTE
o Too T EIEIEREH T E 0 HELEBNY 107 g/ml
UED NA 2k heembldni, CINX it 107 g/
ml T3 37 HEETL L% ho T

UEkn X5z, CINX omigk, ERHRPLKEE
ERGEBREIIN T ARBERF L LTS, ThbD
L TEBEREDEREVwDRTWS NA XD}
I OLIERANGEL, BRARIZHRTEDOTRELER
EL7RIRABEA LS Y52 hpo e CINX i
INLOECORERBROTRED 2 b ThRk K
MThrLELLND,

i *

AZBICH D Shic BBRFEFEREFEEZO GHET
BY, ABSHEFOASL—, LEXYH, THATFOHKIL
FHOUET,
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PHARMACOLOGIC ACTIONS OF CINOXACIN ON THE RESPIRATORY
AND CARDIOVASCULAR SYSTEMS AND SMOOTH MUSCLES

MasaMi DOTEUCHI
Shionogi Research Laboratories, Shionogi & Co., Ltd.

Motoo Oka and Takesur OHUCHI
Department of Pharmacology, School of Medicine, Tokushima University

Pharmacologic actions of cinoxacin (CINX) on the respiratory and cardiovascular systems and
various smooth muscles were studied in comparison with those of nalidixic acid (NA).

No change in the respiratory rate, blood pressure and ECG of the anesthetized rabbits was
observed after intravenous administration of 200 mg/kg of CINX except one case of five in which
the respiratory rate was slightly decreased. Transport rate of intestinal contents in mice and gastric
motility of rabbits were not affected by oral or intraduodenal administration of 1,000 mg/kg of
CINX, whereas NA inhibited the intestinal transport dose-dependently in doses more than 250
mg/kg. The uterine motility of both non-pregnant and pregnant rats was not altered by 1,000
mg/kg of CINX (p.o.). None of tissues studied in vitro, such as atrium of guinea-pig, ear artery
and ileum of rabbit, uterus and vas deferens of rat, were affected by CINX at concentrations up
to 10™* g/ml. Only the contractile force of isolated atrium of guinea-pig was slightly decreased by
2.5x1074 g/ml of CINX.

Thus antimicrobial drug, CINX was remarkably devoid of pharmacologic activity on the respiratory
and cardiovascular systems and on various smooth muscles.



