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Ceftazidime o — 3 B/EfH (1)
B IR Rods & OV P fGic R

FRHIESE - 5 )IBF—0B - GHMEHE - Bl 00 - ok
KA - K Ot - PPRHZ - Bl B
MK RS R E B E

Ceftazidime (CAZ, SN 401) oA oRfEMxma AT, —BEIEEAY QMMBERHTE %
AR P ALMIC D\ TR LR DR R 1870 7o M RIE L LT Cefazolin (CEZ) %AV, %
OO EY & b XD IEAZ LKL,

CAZ 2 v ¥ 300 mg/kg KRG X b, BEOMELRK XUY - PEBHO LA L T
THEO M E b L, ThHDERRME LR RIGUAERE LTHV/: Na,CO; Db
BREETLRDONI, —HCEZ 2, OHEHE (EHEAEK) LHRL, MEERS LUH - /B
FEEBO AN RS Lhi,

1 ZWHKEPREA Tz, CAZ 10mM #5C X h iR & BRI X 5 Ex HT
p/ el N A

CEZ 3 h bR M eich g kg (tonus) 1ZET I #1,

AT, FEBEEEEFPRGEATIE, CAZ |2 5mM T CHRSESHYINHL, 10mM
TRECEFOERANER LD, BIEBENXLET IR,

CEZ HERBIMECx LT 5mM TEE, 10mM TERLMHEALYRLI, A€, b BHP]
MERGEER T, Na,COs # & ¥ 7\ CAZ M T gEEMN TR, R T2 B RIUED MEs
FEdbhtc, Na,COy #iEMLA CAZ 10mM TIXARIBOMEANEDSh 540, FELE
HHERBLDH Y, R —FLih ot 7 v FDIEFRE L O FRFE Tix, Acetylcho-
line (Ach) & X % Iffids X O'FHEERBUC X 5 I & i CAZ 10mM gl S hic, ¥7c CEZ
THRABEDOMEIL RTIcdICIE 50mM # B L7, MERNRELCLT - F BREESE—HELRT
(3, CAZ 10mM THEPIME HEEHBIC XDMELE Lc@EMrTlELic, =7 ATOHLLER
EEC AT B EAL, CAZ 4000mg/kg & CEZ 4000 mg/kg D B F#5 CHIC B (AEAE
K LEBEVNRD LRI 5T,

LEDFER I H, CAZ 3 in vivo ERFE LV in vitro ERFTHE4DOLBHGCERATSE
Enibhoto, TDIERIL, FIC in vitro R Tix, CEZ OfEA X WV 2R TAEE (B
AP E S F X U KEEER) HR LT,

LaL, in vivo 2Tt CAZ DIEML CEZ o384 L 2R L, B (Na,CO;) & DRICEEE e
ERBHLIILh ot ChHDERY D, CAZ O EH/GERC S L TERIERT 2 EKRE
PRCHBECIBCEARREERERT DT WLEEX bRt

Lo L, REBEMEAOHAEAITIL CEZ DB LR, L RFDREROHFELN TS I,

I. # o) ginosa W= L Ti¥ Cefotaxime (CTX) ® 8 5D\ Hi
Ceftazidime (CAZ, SN401:(6R, 7R)-7-[(Z)-2- A% FTELBESRTLB,
(2-aminothiazol-4-yl)-2-(2-calboxyprop-2-yloxyimino) CAZ ORifEKRRAKBO—RE L THRAMEXREE I X

acetamido]-3-(pyridinium-1-ylmethyl) ceph-3-em-4- VA BN FRGRGCRIETERCOWT—BEERS
carboxylate pentahydrate ; Cp,H32NgS:0,-5 H,0) 27 WEH SHEL, & LTRAFIOHERTHS Cefa-
1257 v —rEx HOIEFED cephalosporin RHTEA zolin (CEZ) & W@zt LD T#i%ET 5,

ThhH, 77 LBUERLUR ST ABREECH LT II. £ 8 # #

WDOAX2 +56%F L TFE Y, Pseudomonas aeru- 1. @
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<y AL CF.1 XMRER 20g, 5 » b2 Wistar Rft
# 200g, =A%y bix Hartley RifElE 250~300g, »
+¥t N.Z.W. R 2.5~3.0kg, 1 Xi3HK 15~18
kg DIDERENRERBH LI, ERALBYE IR
RLIo

2. EYRIUVHRLER

in vitro ERFRZ 13 CAZ % R Na,COy LML
TERBAC S L (HRE 1:0.12), ieksTXToO
FRITCEVTYELAEORELYNBE L, T—
DERRT CAZ % Krebs WCEMLBEOYHRLD
be TR L1

in vivo EERFHICI2 CAZ * Na,CO; FEE FTIRML
BIRPICEE Lo, BMEL invitro DIBHERALEL
o

BRERZFAE LTERIFAR» LALLM EROAL
haBETE L, CAZ oxnffE¥iziz, ¥+ LT CEZ
GERERCEBR YAV,

III. R 8 X *

1. 4&FER (in vivo)

(1) MmE -« HEERSIOCFEEBTTAERA

v 4% % F\+ Pentobarbital sodium 30 mg/kg % #
RAES LB T ERY Tolco KEN=a—V2H
WTKEEBR LI NEBIIRICIZE transducer (B &
*ES MPU-0.5) ##EAL, #Y 757 (BAKEH
8Rn) ¥ AWTEBIREY WIEL o BRELZEDD
CHEMFE UL, BARHEBRER L — 2P
BHEAL, BEE - Lr—vyHREY#H 50mmH,0 2%
b, FE transducer (A& ¥ES LPU-0.1A) X b
BEx R LI PBEAREDRZESC b/ MBEO—5 (Bl
Pl X b 30~40 cm A7) HEIBAL, -‘n— vIEA
% BREL, BOBAELARERLEEHLL (RER
8mmH;0), FEEHDOLFLRAKICFERTFHL L
—VvEBALTRAL, AE% 50mmH,0 2fftH, A
EDZELxFE L 7o

(2) BEMNEFRELZOMOEHOME, HLE

(s 327

v # ¥Z Pentobarbital sodium 30 mg/kg * #fRAIC
BE5L, KBMTCKBREX XY 757 bic#Eftail
1o CAZ D ERIR XU #HE5E# 30 4ric, Adrenaline,
Primperan % Prostaglandin Fo, ##5L1o 26D
I, HtERsIOCFEERHCRETEEL CAZ OF
Bov BB L, EWILTh I FBIRFICEAL
T 24G BREENLTEE LT

2. LB (in vitro)

(1) 4 2KEVFRBER

4 2% Pentobarbital sodium (30 mg/kg) FRE:TFIZ ik

Mm¥EFEH, MUBAEL ML, PR 2 v b L,
KA SER T THE AL, KO LUMEH, BdKY 2 mm,
Jexf) Smm DMEN SRR LY,

WEM&HA X Krebs glidicMEL, ZoR4R)
# isometric transducer ([ A4 SB-1T) 12 X bl
@E L, recticorder (AAYMM RIJG-3014) gL
teo LAF, ®® o FIIFIRHE, KM LUV » b
T THYIO S8R 4 A T2 L7z (isometric tension
recording)®, @M Krebs JIZHML, £ DO MEE
BT RTRINAC 315 B KIE (mM) TRLI, B
MHOThEh E TR L 2oL (I8 4 mm)
X0 EBEREY TV (MAFMER, A FHXEENMSE
-3R), fhEHIM (0.5 m sec. FIWIARY) I X UFHE EH)
B (2 msec. FIMBIED 21T\, MAMERE S, BR
EOBFX B Lo

(2) =iz, rBEEAFEHESR

TAE ., PRTVIMBIER. BEEFEHBHL, EEHR
BT CREAEM, HBY Jgtk 8 1.5mm, RXH
Tmm OEERPHEG R HIER LI,

(3) =Erx, +ONGPHEHESR

HIEH, BIERL DK 5~10cm O 0 @O @B A
WTREHFEACEEX 10~15mm, g 1.5~2mm D&
ARER LI,

(4) =iz, b HPIHEAR

ek, BRI UMPITORET S S OREFDE
AxrThLhig 1.5~2mm, £If) 10mm fERL
1o

(5) 7+ FETREHESR

JEAEYR, AEURAT (IEPR 11 B H), AEESR (AEIR
21 AR) o7, PFERX TR T hEIE L, 8K 1.5
mm, £X# Smm OREMHEDOER % AT,

(6) 7. F#E—HESRELR

7y bR TR EAR L (ER L, BBEGEERL S
mm DR IR L 7o BRI — R A >0 Hiil
N Hie A ERECESE L, ThbbiifafEy 5mm
DOEBTHB I Ag-AgCl wire (fiff 0.5mm) L
ZisE, 7wy vCEEL, HRERL 5> —o0®IA
Z—dwEEL, fi% isometric transducer I A TH
Feltoo MFEERNE ZORMPNCERE L CHBIRD
Ag-AgCl wire X bR 30 msec DEFPEMETIT X b
fTotco MR MERBITI=4RD Ag-AgCl wire 1T X b
0.05 m sec MiMD EHIPETH 1TV, HHAMEFEI
‘i,

(7) = AHLERERE

CF. 1%~ AIZ charcoal (757 =4 10%, [RFE
5 %DKEFA 0.1ml10g) #FEOHEL, 15 4D
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BRERY W~Xt, = v AR 20 MEAL: 0% B
\, 38ME charcoal #v4. 30 A TS5 Lico R
KOBENTBEERE FVCTIRE Lo

The length of small intestine
filled with charcoal

" The whole length of small
intestine

3.

#ifE & LTV Krebs @3 modified Krebs so-
lution T4 #* v#R (mM) (% Na*187.4, K*5.9,
Mg?* 1.2, Ca2*2,5, Cl~134.0, H,PO,~ 1.2, HCO4~
15.5 £ LT glucose11.5 CH o1z, 97% 0:+3% CO;
RBEeErmAvfafixe pH # 7.2, %% 32~35°C i
> THBL 7o MHHERK 3 mi/min TfTot,

BHHR:

x100(%)

4 K%

CAZ & CEZ LI {# /8 L7- %%k Metoclopramide-
HCl (Primperan 1:41¥%%, HR¥E M K. K.), Atropine.
sulphate WAIH (FBA7 + = € v EHE, H—EK K.
K.), Adrenaline « HCl (=t %7 V v E5#, =3 K.
K.), Acetylcholine « HCI (s ¥ v — b+ H: 413K, $#5—UXK
K.K.), Phentolamine (L ¥ % v :4t#k, RA¥S K.
K.), Propranolol - HCl (1 v5 7 A iEMEK. £ XK1t
2% T 3% K.K.), Indomethacine (Sigma #, %10
NayCO, i #%#%), Pentobarbital sodium (SOMNOPEN-
TYL ¥:4¢%., PITMAN-MOORE #), Prostaglandin
Fea (7oA rey - FEME PHFELIEKK)
3 X O° d-Tubocurarine (Sigma #) T, {FHADE, &

Fig. 1A. Effects of CAZ, Na,CO; and primperan on the blood pressure and in-
ternal pressures of stomach,small intestine and uterus of the rabbit.
Concentrations of Na,CO; (12mg/kg) were the same as that used as
the solvent of CAZ (100 mg/kg). Drugs were applied intravenously
from ear vein. Dots indicate application of agents.

Na:CO; CAZ 100 mg/kg
Blood pressure

W WA g

5mmHg
0

Primperan 5mg/kg

Stomach

WMN\' A JV‘V N A .Aj “}\W P ,J\NWVM"\)\'N\‘MWM 1
Small intestine

I O T U I Y s jomas
b JU\’.\/\J\JU‘“ \/\/f\j\f J\J\J%JU M/‘J\/ﬁ“ f\ i \f l\J\ LAJ\ M ]150 mmHg

Smin.

Uterus

Fig. 1B. Effects of adrenaline and prostagrandin F,, on the blood pressure and
internal pressure of stomach, small intestine and uterus of the rabbit.
Drugs were applied intravenously from ear vein.
cation of agents.

Dots indicate appli-

. / 130...nH
Adrenaline 3ug/kg PGF. 3ug/ke v B

100

) 50
10mmHg

Stomachw "*\‘-\w_ js
SmmHg
Small intestinew\M] Imin.
° 0

2N

& \W’ ! '\/Av\/\/f NN\’\M\/\W 10mmHg
Uterus—/ '\J UWAVN] ~ " ]5
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BABE RBWK (Krebs #) ML T HRC AL
too HRALAEEDIRBOLO T LIZEN L,
IV. % B ¥ R

1. 4&4XR (WE BER BEEs IV TFEER
B CRiETER

Fig.1A i3, mE, BRE NRARES ICTFERE
KRIiET CAZ OffA%Y R LI, RPRAT CAZ &2
Uﬂﬁ@*%?&%l«f:o

CAZ OFRETH%5 Na,COy 12mg/kg DEM, 2 HIT
*hic CAZ 100mg/kg #xtcb®d, XV Prim-
peran 5mg/kg DEA% Th X hiRT, CAZ 100 mg/kg
CTHRED L L FEAGHOMEARZGHh DA, BHE
DR X FEANED Bt Na,CO, BTy
BEINCEND, Thid NaCo DIERIZ X530
LRbht, MERVCTFhOEHOF{TH\ T HE(L
NLrdbhieh 5, —F Primperan 5mg/kg #5
THER—BECTRL, NMEs XL OFEEEO LS,
EBbhic, HBO BN TREMERHFTHS Adre-
naline ¥ X CREMFEFRBOUEHTHS Prosta-
grandin Fo, ZAV-ME, FERE, BHER LU/NE
HNECRETERAE & LI (Fig.1B),

Adrenaline 3 pg/kg DO EC X b mEI —&MHC E

AL, 14%Ci2b 20 Lv~r (RBMmE 85 mmHg)
CEIB LN, REDOMINIK 5 HMERL o —5,
FEHER—RM AL, W XUBEYmtlsh
?:o Prostagrandin Fy, 8 pg/kg DL T2 MEHI—R
iz THE (PHT ~17mmHg) L, FERMIIEMD
TeRRD ERAH S HHBR S hic, Lo L BEBICI
COWRETRHENED i ot (Fig.1B),
KIZWREZ:1T5 CAZ OERYFOBRKLLTH
e NaCO, 3 JURMETH S CEZ (LA AHAC
B OERY KM L7 (Fig.2), CAZ i3 50 mg/
kg TRMESLH, B IOFEEBMCERA T BDLR
feuAt, 100 mg/kg & 300 mg/kg Tt KRELT
MEXH N HINE € H 3 L UBOEBY B AT TT
#£3e, FEADCIILOoMEERMEY R LI, LML,
COWETIE, BUORBEETHS Na,COi ik X - TH B
¥ X OBEBO TS & T EEBO MHERI BE S
Nico Lo THERB -2 h S0 ERAH CAZ 300 mg/
kg ¥TORETIIZORMC X5 BMOER g DD,
¥ LB ED RO IIABETCH oo —H, CEZ 1%
BETHD, AROEERREKTRFALERNRDLR
ot bbb, S0mgkg X hE, BRIV
FEEBOHMBER %R L 100 mg/kg 3 L1¢ 300 mg/

Fig. 2 Effects of various concentrations (50 mg, 100 mg and 300 mg/kg) of CAZ, Na,CO,
and cefazolin (CEZ) on the blood pressure, and internal pressures of stomach,

small intestine and uterus of the rabbit.

As the control of CAZ, Na,CO; (same

concentration contained as the solvent; 12% weight) and CEZ (50 mg, 100 mg

and 300 mg/kg) were applied.

Dots indicate application of agents.

CAZ 50mg/kg Na:COs CEZ 50 mg/'kg
Blood S E—
pressure % ._ R
Stomach
—_— . — MAe—
Small intestine
O O 0
vers AN AA NN AN e A
. L]
CAZ 100mg/kg Na:COs3 CEZ 100 mg/kg
Bod el SRS \SSSENmm—
pressure ) L L]
Stomach ANNAN e
L] L] L]
Small intestine wa,wx.‘l o~
L] L] Py
Uterus ] \._./\J";/"L/”\_/L /\/\;AJ\/K/\_/\/\'J N e e
CAZ 300mg/kg Na:CO3 CEZ 300 mg/kg
Blood  eees oSNNS RN  aenOR— o "
pressure ry ry 1y . ?8 mmHg
Stomach ____ e ——— __,:_/’\M”WV‘W[O
[
Small intestine e w‘/,Nv—Jv—vw»_._ [(1)0 mmHg
L] L]

Uteris A_AANNNNAN

10
N NANANAN e S [0 mmHg
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kg TXHB XOIBERD ITHEL X b B & fo ot A,
FEEB)ICOWTiL 50 mg/kg DIBA L FENBD LA
kb otc, ¥he, —7%, MmEIL CEZ 50 mg/kg TiRE1L
PRI bR e wtent 100 mg/kg X b dFmic #n
L, £OF{bit 300mg/kg T hBISMmEinote,

ChoDRERL D, FAME CAZ XU CEZ DS
KHBTD ERPHBOERE L TR, £TDART 4 —
2—Lr i, E0OF(tit CEZ TEHTH -1,

¥, FEREBCKSWTHEYDERANR- I Lk
WP X b B (CAZ (3 NayCO, TH b, CEZ 134
BAKAK) 2 E 501 CAZ BAHAMKCARETHS
TDRBE TN SR DTRETH S,

DEDKER (n=10) %/ \ET 5 & CAZ i 300 mg/kg
BToRETHI»mEEREALUMIIZ LA EME
Bhiel, B MBEICTFEERHOBELITCHEET
H%5 Na,CO, DIFAIC LB D E#Ex bhi, kTR
DXPRIEE L THV . CEZ 1 100 mg/kg TH{LEEH)
DITEN A HbNT, 7c¥s Primperan # BT, O
HOFMTHTHREE YKL, MEIhBEA’B

bLhtc,

2. HERECRIETEA

(1) i1 2 EPRGRECRET R

D SEFREGERFCRET CAZ 0N E

1) fEEdimc X 2 hARCBIET CAZ ogg

BRI E LTHIM 0.5msec, BE 30~50V 0
Mix Ay, 20 Hz CHEMHK (10, 20, 30 @) %455
L E M 30~60sec D—BIED HAKL LT B,
Z DR AMEL Atropine (107 M) TRLKMEIH, *
TEDNAMOKE TIAVICHBERCKEL 7, X
iz, Phentolamine (107 M), Propranolol (10-7M)
3 X U¢ Indomethacine (107° M) HFZET CIXZDhA#E
X—ED FMEHETTIE, —BOKEXIY Rl #
- T CAZ O HEFMC X5 h AT RiET FRR,
Phentolamine (107 M), Propranolol (10-7M) 3 X ¢
Indomethacine (107*M) HETF T o170

1.0mM LI Fo#BEED CAZ (3B $F# (10, 20, 30
BD) X >TRETHHAMOKE S FAYRE
Xigdotz, 5.0mM D CAZ DHFETT, hAEok

Fig. 3 Effects of CAZ on the contraction of the dog tracheal smooth muscle
evoked by nerve stimulation [A] and direct muscle stimulation [B].
To evoke the contraction via activation of peripheral nerve [A], 0.5
msec in pulse duration, 20 Hz in stimulus frequency and 10 times,
20 times and 30 times of stimulation were applied before and during
application of 1 mM, 5mM or 10 mM CAZ. To evoke the contraction
by direct muscle stimulation [B], 40 msec in pulse duration, 20 Hz
in stimulus frequency and 20 times, 30 times and 40 times of stimula-
tion were applied before, and during application of 1 mM, 5mM or
10 mM CAZ. In [A], to prevent endogenously relased prostaglandin
actions 107®* M indomethacine was pretreated and in [B], to prevent
the muscarinic action 1078 M atropine was pretreated.

A Nerve meozlated muscle contractnon
indomethacine 1075M)
CAZ

Control
ontro 1 mM

0.5msec | i f\
20Hz || \ \
L

3 710x 20x 30x 10x 20x 30x

AL

10mM

ol

3min,

B Contraction evoked by dlrect muscle
stimulation (atropine 107°M)

Control CAZ
1 mM
40 msec 20Hz
lg \[ 1lg
\ \
20x 30x 40x 20x 30x 40x
5 mM
|
I |
b- JLJ — - N—
3min.
10.mM

JUI - Lf\\J:-

3min.
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TIRPAL, 30 EADFEGME T/ BELOKAE
ERIXAD 87.7£1.83% (n=5) ThHoto HAMDK
ZXORWA O EA TNME R PR T LB A
abh, Fl 10 EOFERMOBE, HBD 76.4+
10.2% (n=5) ¥ THAP L7, 10mM @ CAZ (1 10,
20, 30 EOMERBIC L > T RAELLNAMD K& X
YFhENKBD 41.847.8% (n=5), 67.5+4.6% (n
=5), 74.0+1.8% (n=5) &4 X (Fig.3A),

BARIG (30 @R % 1.0 &L, ADORHETT
RELIChAMOAZE X% Bk L, CAZ ORHRLYR
N5 L Fig. 4A L1sd,

i) HEERRZ L - TRELLhABCRIET
CAZ DR

#iR9 0.5 msec, WE 30~50V, % LT 20 Hz D #fiE
PR L > TRETS 1 AZETFRBHO AN Atro-
pine (5x107° M) D EIZ X h5ELITHET B, cD &
XHW5EHEO Y 40msec w33 &, HE
F#¥ (20Hz T 50 @) ic X b #AR 20~40 B h AM
RREL, WEFM GHRT 0.5msec, 20Hz T 5 @R
B OBELFEBLVAREZIDRAMYBORI, &
DHAMEDO K E JIAERMDOEE S L UEBICE LT
FLTah, —EOFWMEHT T REMICHC) (1
~L.5 FR) —EDE% R T # - T CAZ DHEER
BT X 5 %5842 Atropine (5x10°*M) HFHETTHEEL

720 Fig.8B iRT X 5ic 1.0mM LATORE T2,
CAZ i ENHC X5 hAMC L (FRYRIES
Motie LML 5.0mM o #ieCHIE N (20, 30, 40
B) wkoTRELIRAMDKE 2R S5 1A
MBI hie, iz 20, 30, 40 EORMCREL
TR ARDO K E JIENBD 90.1+£7.0% (n=5), 89.8
+2.6% (n=5), 90.1+£7.5% (n=5) THh -1z, 10mM
D CAZ RHHMCHEBChAMO kS kWP S8,
20, 30, 40 EDIREFIWIT X B HAMDOKE Tzt h ¥
hAED 84.5+7.0% (n=>5), 85.4+7.6% (n=5),
83.3+7.5% (n=5) TH 10

Atropine HETCRATHHAKNAM (40 EFIBO
10&L, MADERUETTRELLhAMBOKE S
E{tL, CAZ DfFEENMC X 5 h AT RIETH
B Fig.4B kKRl

2) M KEFRHCRIET CEZ offH

i) fERiEc X5 h AR &iET CEZ oA

1.0mM LI TFoRED CEZ TifE MK (0.5 m sec,
20Hz, 10 @) KX > TRELICHABOKE XTI
LOERALRE e, oleo ERBIEESD (tonus) THE
fEIRZBD bhich oo

5.0mM @ CEZ ofrbic kb, MIEEBHORIHYR
WHhRT, FHEf# (20Hz, 10 @) X > TRELKE
RAMBOKRE X 2L A EBLLIRV M iZb T

Fig. 4 Effects of CAZ on the mechanical response of the dog tracheal smooth
muscle evoked by either activation of nerve fibers [A7 and direct
muscle stimulation [B]. The relationship was plotted the mechanical

response against the stimulus frequency.

The response evoked by

30 times of stimulation in [A] and 40 times of stimulation in [B]
were registered as a relative tention of 1.0. Stimulus conditions

were inserted in the figure.

A.Nerve stimulation

in presence of propranolol (10-7M)
phentlamine(10""M) & indomethacine

Stimulus number at 20Hz
(duration 0.5 msec.)

= (1075M)
S 1.0
a T 4
Q
~ o8t # 4
S ¥
'z
S 0.6F
°_ ; e Control
E‘ 0.4} JI. oCAZ 1mM
3 §§ ACAZ 5mM
0 xCAZ 10mM
= 0.2+ A
= b1
xv 0 1 1 1
10 20 30

B. Muscle direct stimulation

in presence of atropine(10~6M)

1.0 2
o.e[ g i
ok g F
? ¢ Control
0.4 o CAZ 1mM
A CAZ 5mM
0.2l x CAZ 10mM
1 1 L
o 20 30 40

Stimulus number at 20Hz
(duration 40 msec.)
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Fig. 5 Effects of CEZ on the mechanical response of the dog tracheal smooth

muscle evoked by either nerve mediated [A] or direct muscle stimu-
lation [B]. Three different concentrations of CEZ were used (1mM,
5mM and 10mM). Between dots indicate applications of CEZ. The
experimental procedures were the same as these described in Fig. 3.
During nerve stimulation, indomethacine, phentolamine and propra-
nolol were pretreated, and during direct muscle stimulation atropine

was pretreated.

phentolamine 10°7M, propranolol 10°7M)

CEZ 1mM

SO

CEZ 5mM
L]

ITTVARETNY

CEZ 10mM

CEZ 1mM
.CEZ 5mM .

CEZ 10mM

O o L UL b

3min.

HWhnLtc, 3Bl it 5 FEEDHINIABOhAMDO K
XXM 10.1+£5.0% (S.D) Thote, # i wilichD
CEZ % IE% Krebs HTHET5 L MhILENIRAITH
L 3~53HRICIER VAR BR LI, ZDO%EER
CHWT FERBIC LD hAFD K& SH Hind 56
(RO 10~20% D HMN) HEABRIhIHEL OB
4, EOREICIZEAEFIBRER IR -1

10mM o CEZ 2, LEENXILCRP IR, B
BRI X > TRELIChABORE ZIT LA LEL
LisuirbTmic il 7o, TOMMBILKBD 7.5+
3.6% (n=3) TH-7-o CEZ DBEIC X hGILENE
IOHERIBC XD NAMOAE ZREFEFDO Vb
T k& JCHERER L (Fig.5A),

i) HEENRC X > TRELChARCRIIET
CEZ o/

CAZ LR U &M THEERW AT -1, Fig. 5BITR
X5 1.0mM LI FORETIE, CEZ (1iFEERIMK
CXd hARB IO BERIC £ERAY Ra7th -
#2o L L, 5.0mM Ll EOBETIIEIEENDRDY
broblico T & XHEEMNFCLIANAMOKAE X
Titbh It s EEAED bh, TOHEMIKER
DHABEDOKEXD 5.5£3.0% (S.D, n=3) Tho-
720 10mM © CEZ 2 X b X HIHIEERINIBA L1,

3min.

HEERRC X 5 MHABOAE JITidbTh im0
+3.7%, S.D, n=3) NBPE IR (Fig.5B),

(2) HILEREERCRIET CAZ L CEZ Offf

1) =rx, FEEDHLEEREEX

EEMETO B RIE & BIEENCRIET CAZ Off
Ar@EB L7, 0.1mM, 0.5mM, 1mM, 5mM, 10
mM DOZRED CAZ O HREIECHT 5 FRA%H 15
BB LI, 1mM LT CAZ i3, #ic BRIUEC
BT LR »Toht, 5mM © CAZ kk\\»Tik
6 FIHIRIEDET L HIERNOBEDOE T ELLLD
o228, BLEEHOBEDCLRALION 1M, BE
Digh >t Dh 3FABH -7z, 10mM O CAZ Titg
O, BIEEHDOEBRLET LIRIEOE D ALR, 14
IRWT —iftED BRINFED #inh BRI hic (Fig.
6)o

CEZ #AVWTRKBDERY 5oL THELI, 1
mM LATD CEZ Tit, BB ixledhot, LL, 5
mM BT, BEOBIEENOETMEELhHERE
IRIIE b o oo BIEEENDE T, Krebs i T
EFHTHE, LEDOUVRARETE EY, FOEELER
RSO HRIED REX 21, 10mM BETIL,
ZW7 BIEEHO ET & BRIUED B b 4 b h,
Krebs fic THERE L, BLEENOETIIRKE,
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Fig. 6 Effects of CAZ on the mechanical activity of ileo-caecal junction
and ileum of the guinea-pig. Concentrations of the drug were
indicated in the figure. Between dots indicate application of CAZ.

Ileo-caecal junction
CAZ 107 3M 5><10 3M 10 ’M
l l AM}} k ‘200 mg
JM—J\-—JNJU J WL d Jw
10min .
Ileum
Jo7°M, 5X107°M, R
W (= To— N A0 -
lOmm.

Fig 7 Effects of CEZ on the mechanical activity of the guinea-pig
ileo-caecal junction and ileum. Between dots indicate appli-
cation of CEZ.

Ileo-caecal junction
CEZ 1073M 5)<10 3M 10 ZM
m U l200 mg
10min
Ileum
CEZ 10-3M 5X107°M 10-2M l
50mg Izoo mg
10min.

REEDOBRIE D R BB I L (Fig.7),

2) =rx, FEAEAFRHESR

BB MEL L RO Hikx AT CAZ DEIEH Vi
B0 BRINE & BIEEDCRT B R Rice HIENURE
EBEBRDTIEAR SR DR 5 b, BRERMED <
F— L ERT XD hinh ENALAI, 0.1~1mM
O CAZ i3, Krebs ®iZ Tik#atk, —BHOBEDH

SRIVKED A A HIo, 5mM CAZ 12125 fidh 36l
2, BIEEHOET, BRIUEDOMHL D -7, 10mM
CAZ T\ T, £REALRIERIDET, BRINE
DL ALt (Fig. 6),

CEZ OEIEAFHEHERCRIFTERXBRETH &,
581 12 1mM CEZ TIX%hRIzieh oo LML 5
mM CEZ Ti¥, BRERERCBED—BIEDOHRIN
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fAOHHS A Hh, ThICH{MEBRIDOETE, BR
IO MBS hizo RN, BERO MBI
EHL, WiHLTdE, Krebs fic T, b0 L
U ETHIM LTV oo B CEZ 10mM BT
(L, Thuof s Bzt b, Krebs Wi TE:
b, BRI WiReTLLAREL D, BIERD
DETLERLAE L - (Fig.7),

3) CAZ & CEZ mR—[EIH s & U5 1 A
I35 el

CEZ, CAZ % h#h 10mM B TR Y e
Lo Fic CAZ iz Ml T Krebs Wic BB T & 57
», CAZ B LD &, Na,COy iz ic 2 Mo 10
mM ®EEE2< D, NayCO; DR LWL 720

BB T3 2Rz CAZ (Na,COp @ Wi
L) 10mM BB CEALMILRIOETEL, HRBINGE
DOMEA It I CAZ (Na,COy Fn) 10 mM ¥
BWTXERL BIERNDO ETEL, BRIMED BRIV D
b, Krebs ZCHEMEICHRBE S RIEN R BES
iz, CEZ 10mM BECIXBEOBILRHDETE,
HRIUBDO WA E Hlco 3SHOEYL TSIV THIER
HOET XA LR, CEZ Rk BET, BFREHS
CEIELS A LR,

EEFPRGERCKT5FAY CAZ & CEZ ko
WTHBT S L, HRNEVRBELLVWEKRT 1mM,
5mM, 10mM @ 3EORETIE, WTFhigEEHD
EFAK BRI, NaCOs HEMLU AL CAZ Al

ETFTMHKAKEM ST, £LT Na,COy ¥ ML 1= CAZ &
CEZ CRRABEDOMEERNDETCH -1, Fig.8 it
CAZ (NasCO, FHin&LJEdmm) & CEZ D EHBIMO
VEIEA L AR T ERBOA—-RECONRY
HBLI-LDTHB,

4) =re, + BEPTHEE

CAZ (2 0.1mM X0 1.0mM T2 Bl M & #8 &
BERENL bic AOHEY RIES fthr o, 10mM
CAZ CixREND 7/10 Fi B RBIBO RO WP I 4L
oo REEMIX 4/10 BUTIA, 4/10 Bl MinAHbh
Too MIEERSIZMMELD 5/10 B, #EHD 4/10 fic
ETToL00nRbhic, WMEOREL EEHD 5/10
DML, LU MEH TR IRIED MimT s b0
4/10 B, WATZHLD 4/10 L RIGH—FLich»
720 CAZ % Na,CO, ##ine+ic Krebs I ML T
HBEEIToTco FDER, 1.0mM CAZ CizEEiz
2 tcht 10mM CAZ CRGESTHRBREORDO M,
RIBOBD, BERDOETHAOIT, ThicHLT
REH TLERIEOB DM, REORPH A,
tonic contraction %4 Utz (Fig.9A),

R U TxRIEL LTHV: CEZ i, 10mM ¢
(LRRERS, REENE LI ARIUBOEED BN ALR
Too BHBEDORIBLMIEEBICHL TRB LA LR R
Mote (Fig.9B),

Tiebhb, CAZ (3¥¥C 10 mM O RECHFIGOK
FEFFOME, HEHOIEE (tonic contraction) ¥ DX

Fig. 8 Effects of CAZ and CEZ on the mechanical activity of the
guinea-pig ileo-caecal junction and ileum. Both agents were
applied to the same tissue. CAZ was applied with Nay,CO,
(+Na,CO;) or without Na,CO,4(-Na,CO;). Between dots indi-
cate applications of CAZ and CEZ.

Ileo-caecal junction

SO

200 mg

CAZ 10M CAZ 10?M CEZ 10"2M 10min.
(—NazCO03) (+Na2C03)
Ileum

S0mg

10min.
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Fig. 9 Effects of CAZ and CEZ on the spont-
aneously generated contraction of the
guinea-pig stomach. The tissue was
excised from antral region. Symbols
in [A] are the same as these used in
Fig. 8. In [B], CAZ was applied with
Na;CO,. Between dots indicate applica-
tion of the drugs.

A

Wity ”

CAZ L] - CAZ . .
(—NazC0;) 1g-2)y (+Na2COs3) 10-2M

Longitudinal muscle layer

Wlo.h

3 min.

- Circular'muscle layer }

Circular muscle layer l [

CAZ , CEz, .,
102M 1072M
Longitudinal muscle layer |

BETIDLH 2T, NaCOs #¥RIML THEML 1= CAZ
11 10mM CHREIEORDOBY, BILERADETLO
ERITEAN R LN, IO RIEEET TxEHD
BICHML, BEHTIE —ELL RIGRALR o
To ZDX 5K, WPFIERTHREICATS CAZ OfEAIx
BRE LT AV NaCO; DRIEAME Y BB D E
Erbhic, ¥t CAZ & CEZ LxH#+% & 10mM
DRETHEOFH D LIEEANE - ERAL R LI,

(3) MWHFETFRBEARET CAZ OfFf

1) Acetylcholine & X 2 U352 EH

Acetylcholine (5.5x10°8M) = X 5 R4AEEH% Ace-
tylcholine ¥i)¥h (control) &, Acetylcholine #&5.d 3 4y
Bid & Acetylcholine #5447 % T CAZ OKJ/EL

MBI b DTHIL 72, TN, (EREMD 7 » b
IR LI FETRMRE (£50) K3\T, CAZ D
LOmM LIFCiiz AL HES AR, 5.0mM ©
LMD A A S0, 10mM T L
oo SEURRTUIMH FRIC 5\ Tiz CAZ © 10mM T
IR R LRI, FRLTORETINEE A LME
RAbhied -t (Fig.10),

2) BMEFIBIC X B U DC R R

1Mt 1@ (18 OBRMBC & 2 R4EM/H
GFE R (2 FRER, R FE T 3\ T
CAZ © 1.0mM LITFTiiz e A LEEBEY, 5mM T
I b abh, 10mM T4t E e 1/2
nh 2/3 kML (Fig.11),

CEZ & CAZ D FEPRICRIFTHRIC O\ TR
21 A AOBMHERFESELY AVTRELE (56D,
CEZ i Acetylcholine iz X » T84 L= IN#HC X 5 mM
LTORETII ¥lr5x T 10mM CThcIns
DEPHHZ SR 50mM CEHELIMEANR R LRI, ZD
CEZ 50mM = k % A CAZ 10 mM 1= X 5 04 & 2
FRBETH -7 (Fig.12), ¥7- HEENRC X 5T
RELIPBCOWT L BB LA (56), FoE
X Acetylcholine i X % IU#fhc B34 & Figic CEZ
50mM OfEfix CAZ 10mM OISR L ARETS
Lo (oY

3) HIEBOMRBEZRIFT CAZ L CEZ ol

RNBELTAVIEY R (n=10) ITi34EBAEKE,
EWF LI CAZ 2000 mg/kg + 4000 mglkg ¥ X
Uf CEZ 4000 mg/kg % #¢4 L7=#% charcoal BEEIC (L
L HEMN I o, 4000mglkg © CEZ %851 C
CAZ LEHBLIYHAEL L BRHLERLTHFELL
fehroitc (Table 1),

4) MRE—BEHGERCRIET CAZ OfFF

FREERIM (0.05 msec FIBGAMD X s hAMEEE

Table 1 Effects of CAZ and CEZ on the

ability of transportation of charchol in the
mouse alimentary canal.

The ratio (%) was expressed as described
in the method.

Compound | No.of animals | MeantS.E. (%)
Saline 10 58.3+1.73

2 Oﬁ:ng g 10 57.5+1.92

. og:ng ke 10 58.6:+:2.26

o] 8| S
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Fig. 10 Effects of CAZ on the contractions evoked by acetylcholine (5.5
x107*M) in the nonpregnant, early pregnant (11 day) and late
pregnant (21 day) rat myometrium. Bars indicate application of
acetylcholine before, during and after application of various
concentrations of CAZ.

CAZ
Control 107*M 5x107*M 102M Control

. S B, T

Acetylcholine
5.5X107*M

vl M
w1 [ M.

3 min.

2

Fig. 11 Effects of CAZ on the mechanical response of the nonpregnant
and early pregnant(11 day) rat myometrium. The mechanical
response was evoked by electrical stimulation (1sec in pulse
duration and one in the stimulus frequency). Bars indicate
application of CAZ.

Early pregnant

Nonpregnant (11 day)
STz
CAZ 0.1mM CAZ 0.1mM
L [
\_L&_L. LQLLL‘L‘LL

1.0mM 1.0 mM
LTI A

5.0mM 5Smin.
e TTTTTIRRRRALT Uﬂlhmumnuﬂl

IOmM Stimulus duration : 1sec. 10mM

Stimulus frequency : 1/min.
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Fig. 12 Effects of CEZ and CAZ on the acet-
ylcholine induced contraction recorded
from the late pregnant rat myometr-
ium (the 21 st day of gestation).
Acetylcholine (5.5x107®*M) was ap-
plied to evoke the contraction. CEZ
was applied in concentrations ranged
from 1 mM to 50 mM. The effects of
CAZ (5mM and 10 mM) were also
observed from the same tissue.

Late pregnant(21 day)

Control CEZ
ImM SmM
Ayl bis w
[T
J i ‘L
acetylcholine
5.5X10™"M
10mM S0mM Control
1 {
RUIHL q RET "'W”M
(i,-i ?J ‘ ro !lji ("!MU‘\
[ IR s Wiy
—J N _] e U\\ _J " ~——
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P BGOmser) LIDNAMERIL o CAZ 5mM
LU B CLITi R MikIc X » T 341 2 IO IRIf
BREALIERY X fehots, LAL 10mM LU
ETR#ED Whnabhie (Fig 13), EHEMHN
#x d-Tubocurarine DHEETTHF- 1= (Fig. 1),

CAZ 5mM LITFTORETIE, BEHORAMCIZSS
ERD I EER LT3,

V. ERBIURIE

CAZ 375 AR LU BRI L T B A
77 aRBLTWDEREINTIED, ELIT Pseu-
domonas aeruginosa % S EEE T R PIE
FEEEXEL TS &0 500, 2oHE Iz RREC
LT 2ug/mi CREILERL DD, 750 mg #RACHE
FE LB 1~16 FETHEHRED ©—271C
BLLZOMER 27. 2 pg/ml TH Y, FOERIL 100 4
L5, F/- 500 mg MEREIC X » TlREL 61.0
pgiml i BL, TOMmMAPERAITH 108 5 THD L #E
ThTwa?,

HZRB T CAZ 0 ZHEDEIfFA%ZMS HHTHIRMN
BEC L DEGRE, ETHEC L5 HLEREES X
VB EAY fie in vitro ORI AT, HHER
ELTRIAE Y BB - BEA VRS FlMESEe
B FEFEGS XOUBRIEERY AV, 18R
LEBMI~<YA, SS9 b, EALEL P, UHFRIV
1R TChHbo BRI &£ LTix cephalosporin % iz
B&T5% CEZ® »HBui,

CAZ 0 300 mg/kg #BIRPICEAT S L BEOME
DER, BILEEDHO TELBREINFEETHO MEH

Fig. 13 Effects of CAZ on the mechanical response' evoked from the rat
diaphragm by either nerve stimulation or direct muscle stimula-
tion. The stimulus conditions were described in the methods
(0.05 m sec in pulse duration for nerve stimulation and 30 msec

in pulse duration for direct muscle stimulation). a.
b = direct muscle stimulation.

diated response,

nerve me-
The stimulus

frequency was 0.2 Hz.1 and 2 are continuous records. Bars indicate

application of CAZ.
CAZ 10mM

wash

i e

a ! nerve mediated contraction
b contraction evoked by direct muscle stimulation
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Fig. 14 Effects of CAZ on the mechanical
response evoked from the rat diaphr-
agm by direct muscle stimulation.
CAZ was applied before and during
application of 3X107* M curare. 1 and
2 are continuous records. The stimulus
conditions were the same as those
described in Fig. 13,

Direct muscle stimulation
CAZ 10mM wash
e g T . o i T
[ i i TR S

1=

curare 3+ 10 °M Imin
CAZ 5 mM i wash
PR BT
28 iﬂn.‘y it ‘ { i
s L e " i A_g‘lO.Sg
curare 3xX107°M Imin.

Bdbhte, Linl CAZ BAEE T 1/10 EE
D Na,CO; DEHRMELEL LicloDIT BEDO X% By
1EKBRX D, MEERUNDO KGR ECLOBHETH
%5 Na,CO; DERIC LB HDEHELI, Tibb,

Na;,CO; Bl 5 CH RAROFBRVBRINICOTES
Rtz CAZ OFRMRIG Tz Na,CO; DFf, ¥
o rhicfBE L7 CAZ DEBOTFREMEIRE I hic,

—7 CEZ 3¥%TH, BRIUVCTFEERDOTEIBAE
Xhtco &L b invitro DRBR T CEZ X h{ CAZ
B XA EARTEVC EAREEhL M Lt

KR EREGET T, ERCHAVIC AT 2 —4 -1
HRHIERATA LE LR B MDY, % » Primpe-
ran, Prostaglandin Fj, 35 X 0% Adrenaline DAY 8
8L, CAZOBELHELLY, ZhboBEWIFTED
BECRABEERICEYERLICLDICZOEREET
TEHEED CAZ *AVTERLIRILIA L ELE
HTx5L0LBhbhi,

BHEXY AV B8, 1 2KEPEY OBTE
B, FEH FoOMERLICERCKVT CAZ 1 10
mM L\ 5 FRET BRERE 3 BOrBESRHKT
RE S 2IUEER Y IIEIL, HIERIEHF L, &
OMEIfERE CEZ LiZiZRKED, CAZ O Fhieifih
otie L LKETEGTIL CAZ § CEZ $itic#hik
EHYETX®50, CAZ By 4L, CEZ i1ix
b #Emts v BRX Bbht, &HiC
B S FEHTL CAZ oaRERSETHRE MG

OCT. 1983

Tt B B REEN & MEFT RicotTe, Thbb
Na,CO, *TRINL7: CAZ DIEAIREEN L@EHT—
BOHEDRIEE Tx o, CAZ HiHE T
e TR, REEH T L, DX S CHEG
BCRISDEH BB = Lk, Prostaglandin #EIZ L -
T, ¥/ Na RIMEAWHETLZERE->THLEH
RT3, ABFLCEFEMTACE CAZ OERE
O - CEBOMPBEEL A SN, Bk XUEREL
12WT CAZ & CEZ off ikt % L CAZ o
WOl o teo FEEAL LTIRIHER ERTE
HCTHEBELH, 10mM CAZ A% Acetylcholine ¢
FAE LI IUffds XU MEIWIC X » T 384 L1 Uiy
a2 20 ERIL CEZ @ 50 mM #5151,
CAZ DERMEM oo

DL 5 ML E PR A T2 CAZ 10mM
B L 0 EBOBEWMHIRET B4, in vivo HTHRFE
HIZ X » THIE L 7-M%kEi2, CEZ & F# 4 000 mg/kg
BETHECL > TL L EFREELIENZED LR
Molie ¥BREOBETOMENRKE HEERR
X 5 R#EL CAZ 5mM TIifEAA <, 10mM T &
BEoMEHLLrZDbhkhotc, ¥4ED CAZ DR
PR RIETERIZARB(1970), FEES(1969)%
T 5(1969), £ 5 (1979) 238 &5 L 7= CEZ, Cefuroxime-
sodium (CXM) % Cephalexin (CEX) Qo012
ERENEM 51,

PE, RBETFEHTSLE LT CAZ O—EBFR
#BE#E D cephalosporin DM TH5 CEZ L H#L
B3 Lico #DOERL CEZ L kEMNchoteht, £0
BEX CEZ Y hoifiiotc, ¥REDOIERAD—IIC
BB E LTHEA LY NayCO, DBAEMNE L bt L
MHLUBMIC BT S L, CORBRRTHVW: CAZ O
RAH G EIIER—E#S5E (1000mg, TiHbbiE
50kg & LT 20mg/kg) LHBEIL T 15 54\ 5 BRE
THHTEH bbb, ELW LTI BDLR,
Too FRMHERCREHBER 5-10mM 235
BETHoo ThHORRL VBHEROERVED
CHERTORREEBET S v aisudl, Pl td
EBE GEAHERELLT) © CAZ (FHOBATIIFCEKR
REIFRER Lt bDeEL BRI, LiL, CAZ X
BRI CEZ THEIR TV HILBFR~O F
A, 3L MboBIfFBORRO TR EETET
HHrEBPIhS,

b’ 53
1) RYAN,D.M.; C.H.O’CALLAGHAN & P.W.

MUGGLETON: Cefuroxime, a new cephalos-
porin antibiotic: Activity in vive. Anti-
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GENERAL PHARMACOLOGY OF CEFTAZIDIME (II)
EFFECTS ON THE AUTONOMIC NERVOUS SYSTEMS
AND SMOOTH MUSCLE

Masavukr Kusorta, Kenicuiro Furukawa, Takeo ItoH, Takao KisHikawa,
Susumu Korenaca, Noriko Suenaca, Hikaru Suzuki,
Yusur Iton and Hirosur Kurivama

Department of Pharmacology, Faculty of Medicine, Kyushu University,
Fukuoka 812, Japan

General features of ceftazidime (CAZ,SN401) were investigated to clarify acute side effects, using
peripheral autonomic nerves and smooth muscle tissues of various organs, and the following results
were obtained. Cefazolin sodium (CEZ) was used as the main control drug, and other drugs were
also used for comparison.

CAZ, 300mg/kg i.v., induced a slight elevation of blood pressure, accelerating effect on the
movements of the stomach and the small intestine, and suppression of the movement of the uterus
in rabbits. But similar effects, except for the elevation of blood pressure, were observed also when
the same volume of sodium carbonate solution used as the solvent, was administered. CEZ, on the
other hand, not like the effects of its solvent (physiological saline solution), induced an elevation
of blood pressure and acceleration of the movements of the stomach, the small intestine and the uterus.
In isolated dog tracheal smooth muscles, CAZ (10 mM) caused a slight inhibition of contractions
evoked by nerve stimulation or direct muscle stimulation. CEZ, on the other hand, slightly
enhanced the contraction but reduced the muscle tonus. In smooth muscles of the guinea-pig ileum
and those of the ileocaecal valve, 5 mM CAZ slightly inhibited the spontaneous movements and the
inhibitory effect further increased at 10 mM also reduced the muscle tonus. CEZ also slightly
inhibited the movements at 5 mM, and markedly at 10 mM. In smooth muscles of the guinea-pig
pars pylorica (pyloric region), enhancement or suppression of spontaneous contraction was induced
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in longitudinal muscles by CAZ not containing sodium carbonate. In circular muscles, spontaneous
contraction was inhibited.

10 mM CAZ containing sodium carbonate, on the other hand, either inhibited spontaneous contraction
or enhanced it, so the reaction was not consistent. In the rat uterus, either nonpregnant or
pregnant, CAZ at the concentration of 10 mM reduced the current or Ach-induced contraction.
In the case of CEZ, the inhibitory effect similar to that of CAZ was obtained at the concentration
of 50 mM. The contraction of the rat diaphragm muscles evoked by nerve stimulation or direct
muscle stimulation were slightly inhibited by 10 mM CAZ, 4000 mg/kg s.c. and CEZ 4000 mg/kg
had no effect on the ability of transportation of the digestive tracts in mice. From the above
results, CAZ has been shown to affect various smooth muscles both in vivo and in vitro. CAZ
showed, especially in vitro, stronger action than that of CEZ or opposite effects to those of CEZ
(in longitudinal muscles of pars pylorica and isolated trachea). However, CAZ in vivo, different
from CEZ, did not show significant difference in its effects from those of the solvent (Na,CO,).
The above results have suggested that at low doses of CAZ, its effects on the movements of smooth
muscles would be negligible, but at high concentrations, similar to, or different sort of side effects
from those of CEZ might be expected.



