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Y FME7 F L) CAERMEINNEEMIC N3 2 ofloxacin DEF
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BIBEMRKPZARFE—ME*
(EfE: BAE ARSI

(PRASFIA B HBT - PR5E1H 6 B2H)

1) #F¥+ /o AiEHR ofloxacin (OFLX) om&iwcxtd 2208 % v 4 ¥ AMIRER %
AOLTRHNL, TOFRARFL2HEONCT 2, Ca7 ¥ T=X } Th 3 diltiazem DE
HeHhB LIz, £72, 7RV 3 EMMRIGICNT 28R 28/~ 3 720, 2V VEMMSR
U F ¥ = EBMERICE R THIRENHC BT LR EFARNL 72,

2) OFLX i3 74 ¥ KBk 1) 2 ZEWIARIM B & O tyramine 1o kK 2R S 73—
TIvEMLLDIERIGE 100°M UL EOME TEMBERENCHIEI L. UL, HIBENS
ORBETHIBICE 23 ) VEBMEB X U8 * + = ERIMIHNCH L T OFLX 107 M i3#
BEB LI h T,

3) OFLX i3 X&ARD phenylephrine DM E KIGHR 2 IEWENIcHEFBBI S €7, Ly
L, KCIUES & Uf Ca** BEBICB W T, KCl40 mM B o Cazt i & 2 MRER G I 1k

FEEBLRS 2P oT,

4) Diltiazem i& phenylephrine D & K it iz xt L T 128 # i, KClLIXHE B8 £ 11 KCI 40
mM iRk 0 Ca** OPRERIGIC T L T idas < ML 7,

5) w4 ¥R AEINR I3 Ca®t B E#h T phenylephrine 10°° M D& i & © —@M UG
(phasic f8) %, ZD#% Ca**2.5mM 2 HWA S ¥ 2 L & 5 I EHEMHIGE (tonic ) 2EEL

7zo OFLX i3 % ORINHERIG 2 HFI L 7z,

6) IhoDERMS, OFLX 137 F L3V S EEIMEURES 1o U TR 1 IR
EAT 22k, FOERIIR a0 TAEKCEEL -4 Ca? R X 2 I & SAEEHN
CaF v ANEMALIIEOMFICERT 2D LEESINS,

Key words: OFLX, Diltiazem, #ifg/ Ca?* i, ZBEKEEIM Ca F+ > 2N, BEEAIHK

EECaFran

Ofloxacin (OFLX) &, VY 7 AMEREKTH D5
F/u ALK UBRERTER TCH S, TOLELIZ
(£)-9-fluro-2, 3-dihydro-3 methy-10- (4- methyl-1- pi-
perazinyl)-7-oxo-7 H-pyrido [1,2,3-de] [1,4] benzox-
azine -6- carboxylic acid T % D, Pseudomonas
uginosa B X Uf Serratia marcescens % b Zte 7 7 Ltk
BLU7 7 AR N L CLBRICRN 2 TEER %
BLTBD, BRNCEHTHZ I LNEADONTYL
A1, REBRAERIC 5T OFLX 134 X ORBIIRIMFTE
WM&+, noradrenaline (NA) ixt¥ 2 RERIG £
sz eaBericshtnsd®, ZOEROERDS,
OFLX i3 & ¥ Hiliss oot L CTHISIBGIcfER T 5 2 L o8
¥r1oh3d, LrLids, OFLX OMEFEGCE L2

aer-

THEACDLTOFMELZRFT IRV, ZEREDOEKNI,
OFLX BB+ 2EABF2HO LT B2 &
THH, FOLDI, VY XERABIKKHESCHT 2
OFLX »f%, Ca7 v % =R } Th 5 diltiazem &
BT LI, £, 2V VIEBIERIEB LU ¥+ =
EBMMERIGICN T 2208 b, VY FIMREHNF 2B TR
E A
I. 8 & K &

KB, FE2.0~2.5kg DBRBHE YT X¥ £
Wi, VY FE2EBRKRMC L OBEFEXE, X5
2, MEKEIAR, B & CERERERMEL -, LK
BARIE, MBECAET 2B L UESHEBERE
L, l5mm, X 1.5cmDS5HARER 2ERL

* KIRFFSF O SCERET 1 Bty
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foo ERERIZ, MMEID MR E, MILMRICIRVIE2.0~
2.5mm THLRIEMNES £ &L DMIRICYIDERD, %
DOBMIRE £ ER L 7oo KBIARS & UL EHIBIRA
i3, 20mIBDOKRRBPICERLSgB L U0.5gD
BOREFLTHEL 1. BRAOOELIZ force dis-
placement transducer ¥/t L T, #i W&+ v O
757 LR o, KBMI237.0£0.5°CicfrB,
95%, 0., 5% CO, BEHN A % BEHAL 7o FREMAERR
i3, NaCl 120.7 mM, KCI 5.9 mM, CaCl, 2.5mM,
MgCl, 1.2mM, NaH,PO, 1.2mM, NaHCO, 15.5
mM, glucose 11.5mM T® %, REMEHK 60 7 M
R - REREMMEL 2o £ DM 20 98I KR
ML, AMIRS & IR IS U TREEER SR
2T B2 OMER 2EXOBMOMIcMEL /2,
REIARIC N 3 2 K362 SURI M D %44 1 supramaximal
voltage, 0.3 msec B8, 3B 3, 5, 10, ¥ L F20 Hz
T 15 348 10 MRS EMR o, R 2 F¥
%%, supramaximal voltage, 0.3 msec i@, #FE
5 10, 8L U20Hz T 10 A8 10 HERIK%21T-
b

I a B ay & a, D subtype ICEE 1D,
VY XFREIRD >+ TARBERERL 0 OB THS
ZEBHLNMIEINTWEY, ZDLD, TORE
Fizxt T HERFE L LT, BRI oo BEEKICER
¥ % phenylephrine®” 2 {#f L 7z,

£ H L 7- % 1% ofloxacin (OFLX 5 — % 38),
diltiazem (FH:J%43K), phenylephrine (Sigma), tyra-
mine (Sigma), prazosin (7 7 4 4 —#43K), guane-
thidine (BEF{LAX), tetrodotoxin (=) TH 3,

II. & E

1. OFLX ORZREBIRIHMMTABARNEE X ¥
3R

M AEAIRIE, 3, 5 108X U20Hz DERER

RIMHRE oKL TULHEL, % DOUNUKE i tetrodotox-
in 10-"M 8 & Uf guanethidine 10*M i & DR =
N, ¥7:prazosin 10" MiCk>THEIEENT:,
DI Li, IOBBRIAFIMICL LT FL+Y
CEMERERMIZEAbDTHAIILERLTL
%, OFLX (107°~107* M) (3MBKFAIC % DULEE
RisEMEI LT, &7, £0OMFHOBREIL, EFEEH
WOH BB RIMIC T 25 L D b7z (Table
Do

2. OFLX o tyramine B8 ARIBRAUSE K it 1o 08 4
51ER

Tyramine 3X10~* M 3B KRR X NG S € 20
K It & prazosin 100" M i & D BH ik & 1 7z, OFLX
(107 °~10"*M) (2% @ tyramine ic X 5 INEK I %
WMEREAICHFE L 72 £ DYUREXIZ OFLX 10°M
T83.2+4.8%, 3X10*M T64.1+4.6%, 10*‘M
T3 39.3+4.4% sl s/ (Fig. 1), OFLX iz &
MR IITEPIC L D EMRL /2,

3. OFLX o phenylephrine 8 & U KClic & 3§
AR R IG5 7ER

Phenylephrine (10-°~10*M) & X *KCl (10~
40mM) ORMY WA & > T, WHBABKIZE
BEERENICIERIG25]&& 2 L7, OFLX (3X
10~5~10-* M) iz phenylephrine DB RiGaig % 5
1Ry X &, phenylephrine D{E®EE = & 3 IERIG
, BB L2 TN LD bEMHFL - (Fig.2
A), Arunlakshana and Schild'® DAz X > T§H
& 7z, phenylephrine D @ERICH B ic X+ 3
OFLX @ slope i3, 0.41 TH > 1, — 4, KClD#
BRIGHBRIZ, OFLX10*Mick->TvMElshi
ot (Fig.2B),

4. Diltiazem @ phenylephrine & U*KCl iZ &
3RS ABIRNRERICIC X3 5 R

Table 1, Effect of ofloxacin on contraction incuced by electrical
transmural stimulation in rabbit thoracic aorta

Concentration

Inhibition (%)

of ofloxacin 3 Hz 5 Hz 10 Hz 20 Hz
10°M 18.9+4.2 16.3+4.0 9.8+2.3 6.4+1.8
10-*M 72.4+6.5 57.6%x5.1 38.5+4.0 28.4+3.7
10°M 98.3+1.1 94.2+3.6 77.5+3.7 64.9+5.1

Contractile response before treatment with ofloxacin is regarded as 100%.
Each value indicates mean + S.E. of 5 experiments.
Absolute value of contraction induced by stimulation at frequency of 20 Hz was

0.8+ 0.1g.
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Fig.1. The effects of ofloxacin (10-5~10-* M)
and prazosin (107 M) on the response of
rabbit thoracic aorta to tyramine (3X107°
M). The response induced by tyramine before
treatment with the test drugs was 1.4+0.2 g,
and was regarded as 100%. The values are
expressed as the mean+S.E. of 7 experi-
ments.
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Diltiazem i 10-* M LA L T phenylephrine o il B
RiGHMmerErBMa € (Fig.3A), thtizR
%Y, diltiazem (10-*~10*M) iz KCI D & K it
HMEESTH~FH B s ¢ (Fig.3B), KCI
izt 3 % #4075 42 phenylephrine icx4 32 £ & b
b o e,

5. Ca' DMEAMIRNMICN T 5 OFLX B8 & Uf
diltiazem D¥R

Ca* ERRWKBREERAWT, $5»LU» 40mM
KCQw&-> THRABE ¥ KB AMIRER 12, RR
#ic Ca** (0.05~3mM) %A T 5 & MEEKFRIC
INFESREL o £ DMK G I L T OFLX i}
10*MTHLEEET (Fig.4 A), diltiazem (10~*~
107°M) BEOMBERIGHMEESITHBRIS ¥
(Fig. 4 B),

6. Ca** B % ¥ & 81} 3 phenylephrine 8 & Uf
Ca?* D g K BIARINKE K It i Xt 3 3 OFLX & dilti-
azem D{ER

Ca [ % ¥ & 1 phenylephrine 10-°*M * &N+ 3
E, MEABMIRII—BEOINEEERLEL 7o D%,
Ca** 2.5mM 2T 5 L & S5 S &
iz, OFLX 107*M iZ, AIEDOINEE 46.7%2, %
ZOWWME% 75.0% MK L 7z, Diltiazem 10°M b
ZOMBEBONME 2 ME L, AjHEOYMEIX81.2% 12,

®
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Fig. 2.

The effect of ofloxacin on the contractile responses to pheny-

lephrine (A) and KCl (B) in rabbit thoracic aorta. The respo-
nses induced by phenylephrine (10~*M) and KCl (40 mM)
before treatment with ofloxacin were 4.0+0.3g and 3.2+0.3 g,
respectively, and were regarded as 100%. The values are expres-
sed as the mean+S. E. of 6 experiments.
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Fig.3. The effects of diltiazem on the contractile responses to
phenylephrine (A) and KCl (B) in rabbit thoracic aorta. The
responses induced by phenylephrine (10-* M) and KCI (40 mM)
before treatment with diltiazem were 4.4+0.3g and 3.4+0.3g,
respectively, and were regarded as 100%. The values are expressed
as the mean=+S. E. of 6 experiments.
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Fig.4. The effects of ofloxacin (A) and diltiazem (B) on the
contractile response of rabbit thoracic aorta to Ca?*- in a Ca?*
-free solution with KCl (40 mM). Tissues were incubated in a
Ca?*-free solution for 60 min and then Ca?* (0.05—3 mM) was
cumulatively added to the bath. The response induced by Ca?*
(3mM) before treatment with OFLX and diltiazem was 3.7+
0.2 g and was regarded as 100%. The values are expressed as
the mean+S.E. of 6 experiments.
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Fig. 5.

Typical responses to phenylephrine and Ca?* in rabbit thoracic

aorta exposed to a Ca?*-free solution, and the effects of ofloxacin
(A) and diltiazem (B). Tissues were incubated for 20 min in a
Ca?*-free solution before application of phenylephrine.
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Fig.6. The effects of ofloxacin and diltiazem on
the contractile responses to phenylehrine and
Ca?* in rabbit thoracic aorta exposed to Ca%*
-free solution. Those responses before treat-
ment with ofloxacin, diltiazem and prazosin
were regardes as 100%. The values are ex-
pressed as the mean+S. E. of 7 experiments.

BEONME279.6% & S iz, B S 2T,
OFLX o phenylephrine iz #f 3 % 1% 1%, diltiazem
DHHE D b7z, Fig.5 TS OREFTH
5, Z DMK G IE prazosin 1077 M #iLE °5x4
CAEEnt, choDERY LD D Fig.6
ThH3,
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Fig.7. Typical recordings of the contractile res-
ponse of rabbit iris sphincter muscle to
electrical transmural stimulation in the
absence (A) and presence (B) of OFLX (10~*
M). The preparation was stimulated as fre-
quencies of 5, 10 and 20 Hz for 10 sec.

7. OFLX D4R #5548 T ORI BUNRE i< 0t 5

51EH
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L7, EOPMIBOREL EDRICROTRSN
ZBOURIE» SR> Tz, Th S OUTRE N MHE
(5, 10, 20 Hz) wckFEMTH - 7o OFLX 107 M
B, ThoRIEEN L THEEEBLIZE 2o 12
(Fig. 7).,

III. & =®

B SR DU @RI 1= 38 17 2 BRI 127 K v
TV EMMEHRESBESE L TBD, EOMBERRELD
TEME 2 h 2 5#Y%'R T H % noradrenaline i3, a 8%
% R U MRS RS REER AL 0 & MR R NI Ca?t %2 i
Bae, gioMlasmFoCa’tiiCaFr ik
ML THIEERCHAT 3119, chsiEREOR
BHRER L L TMEERGIIINET 5, LictsoTE
HFTI3, MENHMEIC T 5 OFLX OfEA#FE % 12
DEEAD SMRETL T,

OFLX i@ v+ ¥ KBRIEAIC 8T, FEEIH
#, tyramine ¥ X Uf phenylephrine iZ & 3 IX¥§ K It
PHH LI, ZOZEiX, OFLX ZmEDO7 F v+
U ERptEIAE S o L TIDEIR I ER T A L %
AELTWVwS, EREZFH S & U tyramine's'"
12, MERCHHT D7 KL+ EMERERED
SNARZBMSYmMERNMEE 2, EERTYH,
ERTHONRE, 7 F v+ ) ERSEEENSET
% % guanethidine B X Vo REAKEHE T H 2
prazosin THIEX h /-, OFLX 3 B&HI#, 8L U
tyramine O NFER G 2 MEH L 7z 2 & ik, OFLX &
NA OB »H T 21EARA L T A JHEMBE X
Sz, NAEBMEWERICIX, ¥ &L T, guaneth-
idine iCREEIND 7 F v+ U U ERI M HENT I &
2% &, clonidine ixREXN 2 a, EBIED L > 12
HRERRICEET 2 a. ZBEFRIMC X 2 0F L 085
o387, & Z 3T guanethidine 13, #EH% B
& Uf tyramine 2 X 2 MR G2 AT Az &L,
B E O MR IGIZEE L & vniein Le L OFLX
DOMEIER it guanethidine & 3R 0 AWK TH -
7zo Clonidine I3 F38E & D & {EHE OB RIBUC X
HINMRERIE R L DESME T 279, Lo,
tyramine iZ3f L TRINGIFEREZBL TR LI b8
HohTwa'", OFLX i3, BEE LY L BHEEE
KA X 2 HERIG % clonidine X/ U X 3 2 #1%)
L 7:%%, tyramine DYUBERIG % bMFIL 72, 79 ¥
DREBIRD > F 7 AR 1L o, REESBFELEL,
clonidine iz & > TIHEBER E N Z L tiE s h
Tw32, Lal, OFLX 2 RERIRCEASET
bR sk ole (REETF—F—), Zh
5DHT, OFLX O 7 F v+ ) R K I H &1/

F 1 guanethidine % clonidine £ R72 % Z & 7Rl
ahie,

Bevan 8 & U Su® i2, #EREK» S ¥+ 7 A MK
WCERES N e NA IFHBHRISEV IE EME IR S,
MhadicLleoTEREICRZBIE, LIt T,
FREH M X ARERIG E ARECRE LI NAD
IR G E BRI TH 5B iz, MERSICL 58
BOAMBARECEZ LD bHBERKIIHTIZNA
ZRRE IS TWVA I L, £D&R, phentolamine
D&% a REGHETEIZIHER M X 2 INERIG
D OVARMNAKCIARIER2EIDHELAHT
LERTLTWS, FERICBWVLT, BERAHN
20Hz 8 & ¥ tyramine 3X10°*M DUUEIZ N T 2
OFLX0#I#H XL, ThZhOBLAEBED
phenylephrine DUXREIC ST 5 £ DMBIE % KL 7
t Z %, phenylephrine iZ ¥ 3 M D 5 B H» -
oo ThHEDZ EMS, OFLX OHHZRIZT7 FL
) AEMERERED, S5 D NA BRNFZIRL D
b, BLAY 7 AKBIIHT 2ERcERT S L
BHEXL5Nh3B, L L, OFLX 0 phenylephrine iY
Bt 208 3ERENTH- 2 b, a RE
IEGER T2 L K,

ME TR OIREIC 12, FMIINERE Ca® BB D
MmybBETH 3, £D-%, OFLX OMBIER LY
&2 F % 7z, phenylephrine & KCl o iU # K it:
1234 % OFLX & diltiazem ORE % HER L 72,
KCI IFE i3 BAI ikt Ca F v > 2V 21T MR
HAD Ca** FAIL L B3 bDOTH D', MiaA Ca**
BRIBARLEZVEEZ SN TV 3™, —4, phe
nylephrine 2 8 &» o, fEE)3EIC X 2 UKE 1X, MEEA
Ca* DitEME &, RBEKIEMECaF v ANV ENT
2 kst Ca** MR ADORMAI LB LEXHNT
WEN, Ca7 vy I=R M}, BEMEEEMECa
FrrAnE) bEEMEKEKE Ca F v AL
TL ORI THHE T 522, KER T diltiazem
i, KCOB8IUDoL UHBRAMBE R -0 Ca® 8
Bic & 5 UREK G %, phenylephrine ic3f35&D %
HMLHF L 72e 2, NA o3 3 diltiazem O%)
RUIEDLTHESINTOLARERD LEHL TV S,
—7% OFLX i, & %izaki~7-& 5z, phenylephrine
DORIGEME L7208, KCl B & UBIEED Ca* &
FONMRIGICIHEETH-> . COKRR
OFLX X diltiazem & 3ZRZ > 72fEA%E2 b - THY,
REMEKFEE Ca F v ANV L TERALRWIL
% 7% 3 %, Phenylephrine USRIt ik 2 HHETH

D 1429, phasic # 12 §1 Ka Py Ca?* FE M %, tonic i
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RS Ca?* OFA %R KBRL TV 39, Ca* fREH T
< @ phenylephrine 8 & L Ca** HMD KB » 5,
phenylephrine o {URE G X KEARPY Ca®* HEME % ¥
ARIETHD, Cat Bl & 3 RIERRAKKEY
CaFr ANENTICa*WALLLIbDLH R
b5h3, OFLX X 2 O W #E O K&, i phenyle-
phrine DR IE%2 & D WMCHMBIL A, COBKRIZ
OFLX o#Ra/A Ca** FMME 8 & URAKIKEY
CaFrANAFHETRRTI2VDOLRbOL, &8
diltiazem 10 M b HEDORICEME L 7o, Ehic
21T i, diltiazem 10~ M LA _L o %M BE T 13 MR
Ca® WM %, 2X107"M BA L T2 M A4 Ca? it
AN EMETIEWSHEL—BT 5,

ki, OFLX 937 F v+ ) eyt RIE LA D f
EERGICRLTOIERE2E T 5080 %, VY FIL
VENGTRN L, ZOFENSRESRBICLD,
AXREETHS ) AEHHE» SER SN S
acetylcholine I RIC £, ZXAEHKDT £ ¥
=VEBIBRICHEE S h 37, AKRICB L
Th, ) AAERMEOROINERS & 7 ¥+ = F%h
OB OIS BEE Sz, OFLX ik Z ORI
BRGIAN L THIE bIgES S8 ho . TDZE
XD, OFLX ofI&ER X7 F v+ U VU EBItE RIG
KBRS THIEEMEE T M T 5,

UrtogRes8BEeT5L, OFLX BMERDOT F
VU ERIMEINE S B RIRA IR s 2 L,
DERICIE o REKICBIE L 1 Mfa N Ca®r Hl &
SRIEEME Ca F v > 2N ENT 3 Ca2* OMfEN
BADHF E S Y FFABBTORFSEL SN
ZEMNHLS LIRS T,

BRI BULEIRERIE L L THWwW STV 5 nitro-
glycerin % nicorandil i3, RBFEKMKEFEM Ca F v 2
VISR MR Ca?t FEEFIfER I & b MBI
BEOBL, MEXETRBILB8HONTHRS
280 OFLX 32 & D & 5 (BRI < B IRE %
%, MEET2ERI 20 I LRIEBELMEET
$%, OFLX iz, —AR9Z 18 100 mg % 3 \3 i 200
mg ROV SR 3, 2DOBORRMTBRE R
OFLX 100 mg Ti3#7 1 ug/ml, 200 mg Ti3#72.19
pE/MlTHZZ EMBW/ESINLTVEYD, ZOBRE
B EVRETRELH2.8X10° MBI UH6X10™°
Mzt 3 2, AEBR I > T phenylephrine DX
BN RIS ic L TAWROFLX DK i3 3X
10°M A £ 3 2%, OFLX it phenylephrine ® &
MENEL D ERAEEEZEIMMLIZ L2 5,
phenylephrine D{E# B IXNER I 12, £ W IAT OBE

TTLHREND LH R SN, BRKIC b IMEIRELS
e hB3THHD T LHHiTEs, —H? 5
i3, OFLX#5i1cs 26D 0IdBAMTRE W E
Lizdts b, OFLX £ 145t 00 0 i B % 6 5% 1T,
BERICHRTO T h 2B METEXEO LR
HMELTWE, £EOBEEMMITNMITFET 5
b, BEOMEZEMICX L TizZ OMiic X DG
NETHEMYD 3,

B, OFLX X2 RUEMAKTH Y, TR
d-438 X UF 1408 1: 1 THEEL™Y, HBEEEEER
1-46 0 levofloxacin TH 3 Z L ks hTw 3,
AER TR A-UBLUVI-EELONEERIZDONT
BELTwkns, 2hsME ity TER
EHLTCw300, MEOHEEAIC L D ME IR
2BIRTOLEHEOHLITEILREELBETDH
%,

E

BERZBIEHI-D, HIES, HARMEBOIELL
BHEMASEEERE NAMERHKER, MAEERE
KENRISEHE BB TAEZNER, RAE WE
HERMCERBL T,
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Effect of ofloxacin on adrenergic contractile mechanisms in
isolated rabbit aorta

Futoshi Yanagihara
First Department of Internal Medicine, Kansai Medical University,
1 Banchi Fumizonocho, Moriguchi, Osaka, Japan

1) The effect of a new quinolinecarbonic acid compound, ofloxacin (OFLX), was studied in
isolated rabbit thoracic aorta and isolated iris sphincter muscle. The findings obtained with ofloxacin
in aorta were compared with those of the Ca antagonist, diltiazem.

2) OFLX attenuated the contractile responses to electrical transmural stimulation and tyramine
in aorta. The attenuation of these responses was dose-dependent. In iris sphincter muscle, OFLX did
not affect the contractile response to electrical transmural stimulation.

3) OFLX non-competitively shifted the phenylephrine-induced dose-response curve to the right,
whereas the compound failed to affect the responses to potassium and Ca?*-induced contraction in a
Ca**-free medium in the presence of KCl (40 mM) .

4) Diltiazem had very weak effect on the response to phenylephrine, but markedly attenuated the
KCl and Ca?*-induced contractile responses.

5) In a Ca?*-free medium, phenylephrine 10-* M caused phasic contraction, and subsequent
application of Ca?** (2.5 mM) caused tonic contraction. Both contractions were inhibited by OFLX
107 M.

6) These results suggest that OFLX has a selective inhibitoty action against the adrenergic
contractile mechanism, and that the action may be related to the release of intracellular Ca?* and to
Ca?*-entry through receptor-operated Ca channels.



