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Cefoperazone (T-1551) B3 % EKEXHFFR
1 —AEEER

WABE - MEHT - AT
IR B K B R T o S
b e
RPEHRERBEHLE

$1 L\ cephalosporin /i 4= #'H T % % cefoperazone (CPZ, T-1551) D —f KB IEA AR} L1,
1) FRIEA : = v 2% A\ i ether BEER{FA, pentobarbital FEARVER, ZUMBIERA 3 X 0° pente-
trazol B, BOH B\ (2 AE & Lod Xiehs o foo CPZ 12 ehiRFHE RIS LTERD B N X ML c <,
ZOf/MERAE (MED) 13 2,000mg/kg ip T#H - 720

2) BESEREA- ) AHKLER: vy FToMmEIRE LR (100mg/ke), FRis L 00
EX (200mg/kg) THIEMILIch - 7o T D LRI a-FBEFERH I L O B-Z BRI D
BLEY LTLEHI AT, Ach kX0 Ad OREZMIc ) BEYE L Rh ot KEMEHEME
(1000 4g), = v A EHEH (2,000mg/kg) I LY+ F A (5x1071g/ml) w3t LTI BY 5 %
Do tce bR : v FERMEXIGE 2x1071g/ml), v+ ¥BELTHE (103g/ml),
ENEy MEERTUE (2x107g/ml), T rE, FKREERME Gx1073g/ml), 5, FEFEFER
Wil 6x103g/mh L, 7 » MEREFE (6x1073g/ml), =re .y MO (2x1073g/ml) st LT
TEBAE e h o e IBETEIERE, Hist, Ach, BaCl, & OBtH T b BEILZ T e o Ty
3) Fy b TOEGERSER  CPZoD 25~100mg/kg % 1 Eds X087 HEERHERS COKEHM
i, MEBEELOMICZEXL, 50, 100mg/kg BT Na ks I OKEHE B BRERD Ui, #7100
mg/kg FTEE OB EMINMAR bR,

Cefoperazone (CPZ, T-1551) % piperacillin? o {i|§4 T iv-4g/kg L ETH Y, FHTEV,

& % 2, 3-dioxopiperazine % cephalosporin {Z # A L 7=,
Fig.1 @ L » T1b%4#E:&E % F 3 % $ L \» cephalosporin’k
REMETH 5, HEOMKRT, KRBT HL, BED
FBBERCILALBIR Y, TOMRERIZ S 5 ABKE
BRI/ 7 st BOLEROMBECHREIEAEZL D
L, 2/ 5 A6 D 5> b, Pseudomonas, Enterobacter
# X X indole (+) Proteus iZit L Eh i EIEAY L ®
L, #EMEELED B-lactamase Tt L, RV IRHEZ
LDFTZERBNLNRTWE?,

Lz AT, CPZo#HEM ISV TIX, LDpolk~ 7 2 TiX
iv-3.84~4.76g/kg, ip-8.20~9. 52g/kg, sc-13g/kg LA
E#H X po-15g/kg Lk, 5 v b TiXiv-4.26~4.31g/
kg & X ip, sc, po-12g/kg Ll E, BV A X Tk

Fig. 1 Chemical structural formula of CPZ
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BRERIUVEUZEERS v b, E-SARBITY
NMITEWT, —fFER, MBEEHRE, mMEKELEmR
r RBRE HRFARSICHREEXHNREDS b, CPZ
DELDTRKEDPEKETWL L OELZLDT DD
BN, WTFRIBEETHDH, IHiT, BHERRIC
WThRFESh, RUNEREERL» 0L BRED Sh
TWbo

T, —MEBEACSOVTHBEL L% OWERIC X
DEHRED ShTwvb,

FMEDLICPZAFOREEBRLOT, £ OEEEWIHR
OCCREEEAS XCEKADR 2Ty, B1R
TR—EEEMRIT>V TR L, piperacillin® 7z & D
SN0 L2 bahY oxrh L, BUTreidRs
HREB/

1. B & #

1. #REnh

thE 20~30g D% ddY Rt~ v R, &\ 2.2~
3. Okg D IBH HEdE ¥ ¥, FE250~300g D& Hartley
R T E » b, KE160g BIE DR Wistar Bl
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Sy MR HONWARELT0~190g DRFEIFIEMMES » b I
IO EFRIEE (816~198) © Wistar %5 » B\
1o

2. H#EED

CPZ, pentobarbital sodium (k v 7 & —n, KBAARHE
3), pentetrazol (» LF7 V' — LESHIK, =3k), ace-
tylcholine chloride (Ach) (€ v —1t, HF—HIE),
adrenaline hydrochloride(Ad) (£ = v, #H—HI),
phentolamine (v ¥ — V¥, F-%), propranolol
1 v 35 L EHEK, H£X{L¥), histamine dihydro-
chloride (Hist.) (Fo¥#ti3K), barium chloride (REH
3E) 3 X 0O procaine hydrochloride( procaine) (# 4 =
hA v, B—HE) vErhThBCEL, £ERERS
X ORBBCHREE HR L CERICAV I,

0L 8B F &
1. PRHERICRETEE
1) BB HOOCREIRBEHEIER
a, Ether JRErCRITTRE

{hE 20~25g » ddY Rk~ v AR@EHL, 185
TELic, REE 3.5/ DLl 0N FAY v+ =T, B
Bh U 1 HHEEFE (95% 0.+ 5 % CO.) #.5 ZAAK
#%iz, 1.2ml o ethyl ether # AhT&IL &% (7.5%%
KIHEY), =V AR ANTKEEARBLZREL, 10
Bprc~ v AR L, ERRFEEEEE LTEER
& RE L1,

Ether FEEr104r8irz CPZ @ 500, 1,000 3 X U° 2, 000
mg/kg & BREPIES L, IREBEAR RS X O Rtk %
BITE Ui, 7o¥s, NRECITAEBERERO 2% RERE
§ Lico

b. Pentobarbital BRI I T

HE 20~25g © ddY Rk~ v AR ERL, 155
Pt & L#-, Pentobarbital sodium 50mg/kg * K&
4t105 8z CPZ @ 500, 1, 000 3s X ¥ 2, 000mg/kg % i
BERES L, FARKS®HEE L LTERBEYUEL
foo fods, MBRCITEBRIEMR L EERES L.

2) Pentetrazol 8 Fis T8

hE 20~30g © ddY R~y ARFERAL, 135
JE& Lz, Pentetrazol 100mg/kg # BT HES105 8
CPZ » 500, 1,0003% L0~ 2,000mg/kg % ke MNESS L,
BRBOFBAEE, RERHE, —BREORMNERS X
VTR YBE L, ods, BRI ERRBERLIE
MRS Lo

3) $#mfER

th& 20~30g @ ddY Rt~ v A w{EH L, 185
Pt & Ltz, EppY HOFES B L, %D ethyl for-

mate »acetone DR DELK T, 55.0~565.5°CiciRich
TR bie= v AR B E, B0 D RIGE JUBER
EERYEBRIGOREL Lic, BRI EERERY
JERE RS L,

CPZ o 500, 1,000 ¥ X0t 2,000mg/kg % RERE IS
%, 15, 30, 45% X U609 DEFMRICDOREBEHAE R LU
REFME EREh 2 BETFORE L.

2. BERBICRETHE

1) vHFERE XOMERKTSER

R 2. 2~2. Tkg O @HHEYE v ¥ % pentobarbital
sodium 30mg/kg (iv) THRELK., HREZEL, KE»
== VH¥BAL, BRY y 77 » 7 (AAXE : MIR-
2TI) #A L, KOO RERSEBIRICY = = — VERA
L, MEMS vAY2—4— (BARE : MPu-0.5) %
MLT, SARERTEER (AFLE  RM-5) g
LT, R LOMEY LS Lic. EMIAKRER
BlRin B = o — Ll UCHEAl & LTO. 5ml %L it
WESREAL, BEbicERAERO SmlEEA L,
754, CPZ » 200mg/kg AL TR EBREK % 2ml EA
Lo

2) vy FLERCHTAER

hE 2.6~2.8kg DEEHNE Y ¥ HAMEE L,
+orgt Lo kot YR EBIRNOEAL, ER
158, 308, 458, 14, 1.5%, 2%, 34, 54
74y, 105, 124y, 154, 17% 3 X O°209#00ER
(B UFHYE) » AAXBLEH (MC-11) #AWTERL
fro To¥s, FOEOEMEIFAL LT Iml #@xl
WX diclic, CPZ o 200mg/kg BAHI T HBBREKE
2ml A L7,

3) ey POLBRHTAER

B E250~300g Dt Hartley Rt £ » FOL
BEAYEHBEC LLAERL, BEbBAF R (95%
0.+ 5% CO,) »fafnXx¢7:30C Tyrode HE Tl Lic
Magnus i icfEL, FOHBEHE FDEy 277y 7
(BEXE : SB-IT) A LTE&F LI,

4) &3 5EH

FEH v ¥ B MG BT Bt KRAWKOW-PISSEMSKIZE
kb, RO EEEESY 0 ~20 2 HERE L
tro BEWIBIRICIBEA Lich = o — VITEW = 2 A
BEIOEXRMZINX 51, ERELAS 0.5ml #E
AL, EWBEEIEAROZNTERR L.

¥, vy¥FEENEERMY, 4E 2 5~38.0k
DEREHENE Y ¥ 2BV, Soudt DFHEEIC LA, B
Bz A=2) —ATRELLER, FE%O0.1ml %
A7) vErREY, ERCESHL, BEE 7~10mm ©
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EBxEY, Ebic, »560 LD CBDTE 1
9% Trypan blue A (Locke ¥ TH M) O 4ml/kg % # R
HHESH L, EEHOAREEMBRER X 0B00% D
EFREARELHRE L, T LEHOEE R Lichiv,
EMEIESRBTRR LI,

3. FEHICRETHE

1) HHEBEECT5ER

fhHE 2.0~2.5kg ORBFEHN Y v ¥ %, HROBHKFEEEH
BL EEHRMEC/NMEA R E DL, BAEY Tyrode
WIS, KBRE LIEA o T, Magnus ik
wxh, BEF A (95%0:+ 5% CO;) #EafLA37C
Tyrode HIZMEL, FOHHEBY 714V +b—=y
7b7 VYRS 2 —%— (AFEKXE : TD-S) 2/ LTRF
Lo

{hE250~300g DfEtE Hartley Sttt e L€ » + DFf
HEB oW T b R EMAMKEOFHIC X h, Magnus ik
b, ToHREXFDY, 77 o 7 (BANXE : SB-
IT) %4 LCE& Li

2) HHizre, FREHCRTLER
{AE250~300g D Hartley Rl eLE oy b DL
SR L, Ringer W o+ 8tH%, K20HR%ET
51T ERE, CasTiLLo HOFEKK Lichi, [EH
YEARIED, MagnusBiz kb, BAF R (95% 0.+
59% CO,) %#F1 L7 37°C D Ringer Hhc@EL, *
DHBREXTAV b—=9 7 5 vALa—%— (AKX
Y& : TD-WS) A LTEHF LI,

3) HHES v rFECHTHIER

{58 170~190g DOfEE Wistar /it S » + 3 X OUE
E210~240g O HFRER Wistar %5 » + ¥ BOBKFEL,
FERHHH L, Ringer-Locke iz Ah, XEBERRHEF
L, #0O/K% Magnuskizc X WA » R (95% 0.+ 5
9% CO,) % #3F1L7-30°C ® Ringer-Locke ¥ iz & L,
FOEBEBHY 74V b—=p 7 PF VA 2 —H—
(AAXE : TD-mWS) A LTREH LI,

4. BHEICREFS %% (sedative-ataxic score)
KouzMANOFF & DD ¥ Lz, ERR 0.95cm,
£X39.4cm ORDOERYEE T, $E2g ATEOR
% ddY Rt~ v A% EDES X8, DDWT4L I
B LI 45ecm @A D&MD i<y A% BWT, X0
REE & score RPUE L, HipAEBEEE I L OHRE
EROIBEE L.

5 YHFABGIUVBECRETEE

BEREE Y FLEEHTCEEL, FEPhE0.2ml ]
BL, 19MEIERIRRE RPORKRY Y —¥T
REWE D, 105 % Tk 2 2R, 3 X010~200% T

Table 1 Effect of CPZ on ether anesthesia and
pentobarbital sleep in mice

Dose Route Ether anesthesia | Pentobarbital
(mg/kg) (sec.) sleep (min.)
0 235.0 50. 4
500 ip 241.1 43.0
1, 000 ip 258.7 46.9
2, 000 ip 214.6 42.8

n=>5

Table 2 Effect of CPZ on pentetrazol convul-
sion in mice

Dose Convulsion Death
(mg/kg) Route Rate* (On?lsnet) Rate

0 0/5 6.7 3/5

500 ip 0/5 9.3 4/5

1, 000 ip 0/5 6.4 5/5

2, 000 ip 0/5 1.1 4/5

* Rates are expressed as No. of inhibited / No. of
tested

115 SR CTABRS R EE L UTRBMEALRE L,
RS OTE M3 X OV L DR JEYBE Lic,

6. RAPBREOHHSITRARCRETZE
thE160g B D BT Wistar REEH T » b E2RER Y —
CHRIZH LM LH3I~4 BEFAE L, REVBE—FEL
%, CPZ» 25 503 k0100mg/kg 1 H1ET7H
TSR TIREH Lic. SEORES X OBROFIUL
B R —FEORBLICT i\, FEROFERICOWT
Y RrITAF 4 9 7 A (Ames#) B pH, 7 F U8,
BE, #0l, ¥ VERIYYRYY , —FVERIEL
Fro Eio, FHELAERY 50~500Z MR LT, BX
Y (Bir: FDF-I) #fAWwTNafxs JOKOBREY
HIE L,

m £ 8 K &
1. PRHBERCRETHE
1) FEre SO ERIREAR IR
a, Ether KBz R THE
= 21z CPZ 0500, 1,000 3 X% 2,000mg/kg # i
BEPRES LcBe, MBEARMIREAEELLT,
BREMFSERE R (BRI & O BRI 102 %2 L5\
7-f) 1% Table 1 i LT X 51T, XNBBEMN 235.0 iz
%L, CPZ#5pEni214.6~258. THTh b, FREHEREIE
Ax L ieh ot
b. Pentobarbital fERIC RIETEE
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Table 3 Effect of CPZ on pain response in mice

Time after CPZ administration (min.)

Dose Route 15 30 45 60
(mg/kg) Time Time Time Time
Rate (sec.) Rate (sec.) Rate (sec.) Rate (sec.)
0 0/5 8.1 0/5 6.6 0/5 5.5 0/5 4.9
500 ip 0/5 8.3 0/5 7.3 0/5 4.8 0/5 4.4
1, 000 ip 0/5 8.3 0/5 6.5 0/5 3.7 0/5 4.4
2,000 ip 0/5 7.8 0/5 7.4 0/5 6.2 0/5 53

Rates are expressed as No. of depressed/No. of tested

Fig. 2 Effect of CPZ on the blood pressure and respiration in rabbits

1 sec.
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Fig. 3 Effect of CPZ on the blood pressure and respiration in rabbits
(Sensitivity to acetylcholine)
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Fig. 4 Effect of CPZ on the blood pressure and respiration in rabbits
(Sensitivity to adrenaline)
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Ad 2ug/kg stop 4min. CPZ 50mg/kg Ad 2ug/kg stop 4min.
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Fig. 5 Effect of CPZ on the blood pressure in
rabbits
(Sensitivity to acetylcholine and adrenaline)
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< v 212 CPZ © 500, 1,000 3 X 0¥ 2,000 mg/kg *Jig
PEPIE S L7354, Table 1ic Lsh$ X 54, pentobar-
bital 12 & % MEARFF Rl R BEAS 50. 4 ekt L, CPZ #
SR TI42.8~46.97TH b, BRFEEICHEELS X/t
Do to

2) Pentetrazol 8z K g 3 B

~ v 21 CPZ @ 500, 1,000 3% X0* 2, 000mg/ke % Jii
RESMEST Licig4r, Table 212 Lvd Xk 51, o R
BUAE, RBRER IOTRCERR, FLAENBELTD
b, 26, HRERENIRER LI, LidtsT, CPZ
i3 pentetrazol FEE T U BHTHIZIER & Lod X 7eh o 1o,
3) HHMIER

< v A2 CPZ 500, 1,000 % X O* 2,000mg/kg % 5
BERES LicsBa, Table3 i LT X 5k, ERKIG
DRBAE L RBRNL, 3 EAENBELH TR
FRRD bhich -t

2. BRBICREITHE

1) vH¥FERs XOCNFECKT5ER

a, BI{FH

Pentobarbital sodium -CHRE: L1 v ¥ DK LEE IR
5, CPZ @ 10~200mg/kg % @M L 7-BEDKSABIR MM
EoWHEKE, Fig.2wwl®»$T ok, CPZ o 50mg/ke
ETOBAA TR LA EBIZ R bR e 2o fons,
100 3s X 0 200mg/kg FAFITIZENEN 6.6 3 LUT.9
mmHg (EHME) & —R/BEECME ERIERANADL
i

RIS LT, WThoBAGNThREALEEY
S xfem o,

b. Ach ¥ X 0" Ad BEZHwc kg %

Ach 1pg/kg % L 0% Ad 2pg/kg WAE:D pentobar-
bital sodium FREE” v F O MEDHKEL, Fig.3, 4 X
U5 LT 51z, Ach T 36.2mmHg FRL, Ad

Fig. 6 Effect of CPZ on the blood pressure and res-
piration in rabbits
(Pretreated with phentolamine or propranolol)
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Fig. 7 Effect of CPZ on the blood pressure in the
rabbit
(Pretreated with phentolamine or propranolol)
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Table 4 Effect of CPZ on heart rate in rabbits
( DO/S;E ) Before : . Time after CPZ administration  (min.)
mg/kg mmedi-
] 025 | os | om |1 2 3 5
20 258 260 261 264 263 261 260 266 266
50 258 253 260 247 255 256 265 259 269
100 261 258 262 259 260 262 259 263 262
200 262 256 262 267 266 270 265 266 269

Fig. 8 Effect of CPZ on the isolated atrium of guinea pigs

T T T T T T T R e e R T R e

T

2 X10-3g/ml

Fig. 9 Effect of CPZ on the rabbit ear vessels

c. Phentolamine 3s X 0% propranolol Fij4LE » &

Phentolamine 2mg/kg ¥ X ¥ propranolol 0. 2mg/kg
B REEEIR CEA L, BEN—E &tk CPZD
200mg/kg @A TH L, Fig. 6 L XV 7T1LBDT XD
iz, phentolamine Rij4LEE ¢i¥ 8. 7mmHg s X 0¢ propra-
nolol Fif4LE Tk 6. ImmHg, ThZhmE EF L, #
BHALIZERABETH - o,

kD X5, CPZixv+*imE#%100mg/kg L LT
—BHRE LB X, o X 5% £z phentolamine
¥ L U propranolol DFTAARE 12 X > Th I hT, ¥
fo, Ach KIU'Ad IR X ZMEDOHREIN LT HHELY
L x ot

¥, FRIZK L, 10~200mg/ke (3 H 85 %/t
Mo oe

2) vHFLBENTHER

CPZ 0 1~200mg/kg %M L IcBE D MHREE Y o ¥ D

70' ’-—-
o 604 w +10
3 I X 0\0\0\0—0—
"5 50 = 0 /‘ e
=%
£ 40 E = -10

- = [
w30 n ElE ® 20
& S|IE| 2™ =
w2q [Ef1|®]|5]5 S ) ¢ ; ; —
g o 5 “,; '; IS Be: 0 2 4 6 8 10 min.
- — — N n
OJ . e—@ 107! g/ml x—x 2X10~! g/ml 0—0 5X10-! g/ml

OER (BIFH) 3, &8s I0EE PQ R,
QRSEIRRICIZ & A EERIZABRT, LR LTS
Table 4 I LT X5 IIFEALHEBYSE L kh ol

3) Merz, bOBCHTHER

CPZ » 1075~2x 10-3g/ml Tyrode %@ AR D#H
NE Y MOEOBELES (RiER XOREE 13, Fe
BILDT I, BEALEEIIALRI 5T,

4) mFCNTHER

a, v FERMAE TR

CPZ 0 1076~5x 10-1g/ml Locke y& 8 FI s D#GH w7 +
FHRMFHRE (19H) 12 Fig.9cLH»TLik,
HFARI62. 4/ ekt L, 1071g/ml LT R EBAGC
13 62.4~64. 4/ £ 13 E A ETLIL AR BRILH - oo
2x1071g/ml BRAGITIL 67. 51/ % LU 5x 101 g/ml
BABITIL69. 21/ Th b, HHEIMCHN, FhEh
8.2% ¥ X 00 10. 9% L=,
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Fig. 10 Effect of CPZ on permeability of the rabbit

skin vessels
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/eﬂﬂ—{ CPZ 0.1~1,000 xg
il

1235 10 '
time

Fig. 11 Effect of CPZ on the

I '?ll! ‘: 1 . ‘ll_b
J I T

it
(e 2311

HHItRS
s L I KN TR B R ]
T1TTERT] CEYH B H Ll

0

10—3g/ml

Tyrode

OB ORRIE A, 2x1071g/ml FAF T 245
e peak L LT 7 HHIIIEE Lz, 5x1071g/ml &
BT — @B D%, 3 h
L, 349#% peak & LTISHHRICIIEIR Lic, 7tls,
HHER ORI BEREOWENRT BUVHE) X
5b0LELBLND,

b. ¥R ME E B

CPZ 0 0.1~1, 000 pg Locke ¥ F R D (K 75:@ M %
W E LT Locke ¥k, &6, Hist. 10pg s X* Achl
HEDFN LB LTz, Fig. 10 m LT X 5Kk, CPZ D
0. 1~1, 000 zeg 38 B Ci3 B R EBERIE R 3 X 00305
HoBRBEBE Lockelk L REE ThHH, CPZ 1K
B E A e LB RS 2 ek o T,

PBEo ks, CPZixmEwrstL, #H Y v»¥Egi

2

30 min.

isolated intestine of rabbits

¢

5X10-4g/ml

B 2x 10 g/ml C—@EBEEIER L, vy FERE
IEFEEECH L, 0.1~1,000ug ZHEEE5 X ek o
o
3. FERBICRETHE
1) EHBETCNT5ER
a, EMrH
i, Wy FRE
CPZ » 10-7~2x 10~3g/ml Tyrode Y& i D#gH!
S FIEE 0 HENEE (RIER L OHRE) X Fig. 11 ©
LT Xor, 5x10™4g/ml UTOREBAF Iz s
AEBLRA BRI o te, 103g/ml Ll EDOREHR
FICRIRIBEEA L, HRBECIEEALEELS
Zlrhote, T X 5 ek Tyrode WTHERET 5 &
ERpEE L,
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Fig. 12 Effect of CPZ on the isolated intestine of

guinea pigs
1 min.
10—4g/ml Tyrode
b

R ot

A 4

2 X10-4g/ml Tyrode

e et
A /e iudblasroln, _l
2 X10-3g/ml Tyrode

ii. HELEy MBS
CPZ @ 1076~2x1073g/ml Tyrode ¥ BER DG =
ey MBEOHRER Fig. 12T X5, 1074
g/ml ST BEFHRFAITIIIZEAETRIZRSRIcH
>tce 2x10™g/ml LA EDREBBEICix B RBE @
FHO L THBRO LA AR BRI, 2 9%cizE

‘|,

b. 1, 2L OBAER
Fig. 13 iz Lad$ X 5z, Hist. 1079 45 X 0¢ 1078g/ml,
Ach 2x10710 45kt 5x10710g/ml 7¢c 500 barium
chloride 5x106g/ml DE L& o FNEEDHRED LA
1. CPZ @ 1074, 1073 35 X 1% 2x 1073g/ml DATME Iz X

DI EAEWBE S TIth T,
Lbo k5w, CPZ kg v+ BEestL, 1073

g/ml THBER Y THE LS, SRECHFEYEX
b ot FHELE , BB L, 2x10™g/ml T
WREXER L, o¥i, 1, 2EWLO6tREAT
13 Hist., Ach %5 X O barium chloride & DL FEHE
ARRDbhich -1,
2) f§HEL e, PREHCTHER
CPZ o 106~5x10-3g/ml Ringer ¥ R DHEH €
LE S FREDOHRER, Fig. YicLdT Xl 107
g/ml LTOBEBRAFATIRIZ LA EFE LT A DRI,
ste 5x1073g/ml FHAG T HFEED B TrRALR
foo DX 5 c{EAE Ringer BBl T % LERH I
BT L7,
3) WHI ., rFEHTHER
a. s v VERETE
CPZ o 1077~5x10-3g/ml Ringer-Locke ¥ @& FFD
W7 - rHEFEOAEER (RIER XOHRE) @
Fig. 15 LT X5k, 2x1073g/ml UTOREZH
BITIiE & A EBRR SRhieh o fee 5x1073g/ml 3
FGITIREERERD Lich, HRRCIIGEALE
bt S 2 tehot, DX 5 efERX Ringer-Locke #
TS B EEem B L,
b. W » MERTE
CPZ @ 1075~5x10-3g/ml Ringer-Locke & D
S » MERTEO BELEET (RiEk LOHRE) &
Fig. 16 LT X5k, BEAEE T AR
oo
ko X sz, CPZu3flt 5 v b FFEFECHL,
5x 1073g/ml ¢ [ BEB) 2 BEIMH Lichd, BRI
PR B2 lch ot ER FEICXL, 1075~5x1073
g/ml 3B H 5 X e -l
4. BREHCRETEE
<% 21z CPZ » 500~2, 000 mg/kg % [EHE IS Lic
B it TEnR R s L OEREEIER, Table5 L
HFTIORE S BD ORI T,
5. HH¥AEGICHECRETEER
CPZ ® 1073~5x101g/ml £ B AEWR Y 1 HHEAKES
IO (R X w8, RFTREEMAx Table 6 2L
BT Lo, FoklAabhY, ¥, FETHFEM
Bl S ORBIERLIE EALRBD bhich ot
6. T4 MNpE RE RPIERAHHEBES STRA
RICRETHE
A1 160g A% (7.8 DERF Wistar Rl » b
Y 1BESIEE L, XRHE % LU CPZ o 25~100mg/kg
1A 1E7 AEChi YV EBETCEH Licbore?
W, 1EFRE R LV 7 B EEERRO SEOE
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Fig. 13 Effect of CPZ on the isolated intestine of guinea pigs
(Combination with histamine, acetylcholine or barium chloride)
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Fig. 14 Effect of CPZ on the isolated trachea of guinea pigs
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Fig. 15 Effect of CPZ on the isolated uterus of
rats
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Fig. 16 Effect of CPZ on the isolated pregnant
uterus of rats
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b, RE RPEHREBEL SR RCOWTHR
Lo

1EEARCE, @ CPZ i M#ET 5.0~7. 8g 1f
L, MBED 5.6g ORINEABETH %o Table
TwLdT ko, R 8. 13~8.85ml/day, y;}r.;: Na
BBy 0. 574~0. 754 mEq/day s X OV P KBk &

1.714~2.201 mEq/day TH b, BBk L OHEARIC
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Table 5 Effect of CPZ on paralytic action in mice

Table 6 Effect of CPZ on cornea reflex in rabbits

Dose (mg/kg) Paralysis* CO“E;%{SUOH Local anesthetic action
Saline No Saline No
500 No 1073 No
CPZ 1, 000 No 1072 No
2,000 No CpzZ 1071 No
. 2x1071 No
d-Tubocurarine 0.5 Yes 5x 101 No
* R
szrlenii according to the method of KouzMANOFF, Procaine 5 10-2 Yes (Lasting 15 min.)

Table 7 Urinary excretion of electrolytes and urinary findings in rats applied CPZ subcutaneously

once a day for 7 days

Dose * Maximum level
Before 1 Time After
(mg/kg) Decrease Increase
0 7.65 *1.455 4. 80 3.25 (7 — 5.57
Volume (ml/day) 25 7.95 £0.940 8.13 2.20 (6) | 0.35 (2) 6.28
50 9.48 +1.302 8.85 4.48 (2) — 8.18
100 5.28 +0.923 8.17 1.68 (2) | 2.8 (1) 6.35
0 0. 656+ 0. 0941 0. 826 —_ 0.281 (3) 0. 667
Sodium  (mEq/day) 25 0. 843+0. 0832 0. 754 0.218 (6) | 0.059 (3) 0.798
50 0. 848+0. 2782 0.671 0.409 (2) — 0. 840
100 0. 787+0. 1849 0.574 0.485 (2) — 0.679
0 1.431+0. 2105 1. 649 — 0.566 (3) 1. 464
Potassium (mEq/day) 25 1.922+0. 1427 2.201 0.523 (4) | 0.802 (1) 1.999
50 1. 499+0. 1294 1. 936 0.119 (4) | 0.437 (1) 1. 861
100 1.694+0. 4921 1.714 0.490 (2) | 0.318 (7) 2. 004
Urinary findings: pH 6.5~7.7 Glucose Negative
Protein 30~80mg/100ml Urobilinogen 0. 5~2. 0u/100ml
Ketone body  0~5mg/100ml Occult blood  Negative

* Maximum levels are indicated the maximum decrease or increase during the drug administration, as well as

that applied time in parenthesis.

WX, Na gEft B2 BA L, Kt E A eoHmo
% LD L@ »3ERLEZR AR ORI 5 T,

o¥r, 7THMBERE T AEOHEERINERT
39.3g i L7cowext L, CPZ @M T35 7~51.5¢
WL, NBELABEOHEMTH . 7 BEDOKK
BB, REIT —4. 48~2.89ml/day, Rk Na BEijt &
¢t —0.485~0. 059 mEq/day, R KHEt &3 —0.523~
0.802mEq/day ©, ZhZh2~4 H% peak & LTI
DL, ZOHIBACBEE L, B5hEBITESIHHE
FARMEREL Ui,

—%, RFTRT, pH:6.5~7.7, &M : 30~80mg/
100ml, # b v : 0~5mg/100ml, v rEYy /) —4

v+ 0.5~2.0 Ehrlich ¥{7/100ml, 3 X 0¥l K itiL
PatkcHh b, 100mg/kg HABHCHA 3 ~5 HERD
BREMIMAR LRGN, WBH . X OCPZE AR
EZRRDLIILh - T,

V. BESLUTER

7 L\~ cephalosporin ¥ 4EME TH 5 CPZ D—3K
BERYRE L, EROREEE,

Y, FRIEA B IO Z0 R/MEARE (MED) i3,
Table 8 iz LT X 5K, =2 21z CPZ » 2,000mg/kg
¥ CTOMBEAR S L ether JREEX #3023, pentobar-
bital FERRFEHZER Lith oo ¥h, SBERLE
7", pentetrazol BT L, BHZIELY L X ieh
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Table 8 Pharmacological effect of CPZ

MED

Ether anesthesia
Pentobarbital sleep
Pentetrazol convulsion
Pain response

Animal Route Action

Mouse ip No effect
Mouse ip No effect
Mouse ip No effect
Mouse ip No effect

>2,000mg/kg
>2,000mg/kg
>2,000mg/kg
>2,000mg/kg

Table 9 Pharmacological effect of CPZ

Animal Action MED
Blood pressure Rabbit Risen 100 mg/kg
Respiration Rabbit No effect 200mg/kg
Heart ECG Rabbit No effect 200mg/kg
Heart excised Guinea pig No effect 2x103g/ml
Vessel perfusion Rabbit Dilated 2x10"1g/ml
Vessel permeability Rabbit No effect 1, 000 g
Intestine excised Rabbit Stimulated 10-3g/ml
Intestine excised Guinea pig Stimulated 2x1074g/ml
Trachea excised Guinea pig Inhibited 5x1073g/ml
Uterus excised Rat Inhibited 5x10-3g/ml
Uterus excised Pregnant rat No effect 5x1073g/ml
Neuromuscular junction Mouse No effect 2,000mg/kg
Local anesthetic action Rabbit No effect 5x1071g/ml

Table 10 Pharmacological effect of CPZ and related antibiotics

CpZ Piperacillin Cefamandole *
Animal

Action MED Action MED Action MED
Blood pressure Rabbit Risen 100mg/kg |Fallen 200mg/kg |Fallen 100 mg/kg
Respiration Rabbit No effect 200mg/kg [Noeffect 500mg/kg |No effect 100mg/kg
Heart ECG Rabbit No effect 200mg/kg |[Noeffect 100mg/kg [No effect 100mg/kg
Heart excised Guinea pig |[No effect 2x1073g/ml No effect 5x10-3g/ml|No effect 10-3g/ml
Vessel perfusion Rabbit Dilated 2x1071g/ml [Dilated 5x10~2g/ml
Vessel permeability Rabbit No effect 1, 000 pg No effect 1,000 xg
Intestine excised Rabbit Stimulated 1073g/ml  [No effect 2x1073g/ml|Inhibited 10-3g/ml
Intestine excised Guinea pig [Stimulated 2x 10~4g/ml Inhibited 1073g/ml No effect 2x10-3g/ml
Trachea excised Guinea pig |Inhibited 5x1073g/ml|No effect 5x1073g/ml
Uterus excised Rat or mouse|Inhibited 5x10~3g/ml [No effect 2x1073g/ml |Inhibited 10-3g/ml
Uterus excised Pregnant rat [No effect 5x10-3g/ml [No effect 5x10-3g/ml
Local anesthetic action | Rabbit No effect 5x1071g/ml|No effect 5x1071g/ml

* Report of Shionogi Research Laboratory

ofte LEcAioT, CPZizr i Rics LCRLNXE
BB, thboz LBEUMbEZ ORI L 5#H

5D L—FK LTI,

DEI, HEMERLK ST BERR L UF D MED
Table 9 iz LT X 51z, LEMDORBRTIE, v

%,

FOME®BE LR (100mg/kg) Lizdhicix, v
Rt L OWLER (200mg/ke), B I 5B (1, 000

©g), < v AEHH (2,000mg/kg) 7o VT Y v ¥ AR

(6x1071g/ml) izxf L, MEBEE X eh -1, BHES
Xt LTk, i Y v FERME IR (2x 107 1g/ml),
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Wiy ¥ BELIUE (1073g/ml), HHerEy MG
FhITHE 2x10™g/mD), FIE e E ., b KELINH
(5x1073g/ml) HIVFH S » M JFEFELIHE (X
1073g/ml) L, fier ey b UK (2x1078g/ml) & &
U 7 v MERTE 6x103g/ml) i3 L, FEES
&S/ NS N

LLED X 5% CPZofEA® 5 v, MmEEFAEAX 100
mg/kg L\ ECEE L L Hhjeh’, phentolamine (¢-3
BAEIERTF) 3o X Utpropranolol (B-ZAAIERTH) DHI
MBI DAY, Ach ks L0 Ad DREZHIZH B
Wl 2 teh oo —05, BFEJCHECEAR histamine,
acetylcholine %s J ¢ barium chloride & o ftfic X b ¥
B 5 ieh o Tco

DX 57 CPZ OfEfl% BIHLED PRI X 58
ED LT A L, BLT, {FARR—THH, MED
LRBETH - 7hs, L L, il Y+ FEROEHER
KR\ T, ELDEBRTIE, CPZoFEEE (6x107
g/ml) THEMRF EGUHE) X E&Bbhs—8
HOMBRL O, WML, Liri-T, CPZ
DHERFOIERC X BB L 3FE X bhigh o1,

Zh o CPZ off A + L8 MED % piperacillin® 3
S OSBRI AW TH B cefamandolet) Db &
Ieig3 5 &, Table 101z LT X 512, fEFARMER X
VR ERA—THH, 2&iL, CPZ ® MED 344
(LTI, 83 L OBHSB TR BE R LORE Xk X,
b DL hkBETHo 1. Zh%EEC piperacillin &
i+ & CPZ O MED 3L TKTH - fce ME, 5
BB IORETIECPZOHINTH - o

Lo AT, CPZoE I+ % MIC i3 Pseudomonas aer-
uginosa T¥ 0.78~1.56 pg/ml, Proteus ¥s X 0 Entro-
bacter Ti%0.78 ug/ml, %74, v b CPZ D 1g %k
LB O B I A R 1288, 6 pg/ml 35 K UX 3g # ARG
T (2BR) LicBozhid 347.5pg/ml LHED Sh
Tkb, MERICHHEELE, FBEEXRE, MED

WL 800~1, 200 DEWETH D, LA LT,
CPZ DEEIRIS R LTREH IR V-EEL bR D,
CPZ »25~100mg/kg % 1 [El¥ L O° 7 HEESGHER L
725 v b OBEOHINE LR L CPZERRF L DiFic
BRLREXE A o Tco Nads JOKEEHEIX 50 % &
U 100mg/kg FAB I\ WT, SRR L0 CPZ HA
AN BERY Lic, RATR T 100mg/kg #AR
T, 3BENSEEOBEHMAL LRI EMIZLEL
Pt XN A I/ PR o
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PHARMACOLOGICAL STUDIES ON CEFOPERAZONE (T-1551)
FIRST REPORT. GENERAL PHARMACOLOGY

HArUE Aratani, SH1zuko Kono and Hmek: TATEISHI

Department of Pharmacology, Hiroshima University, School of Medicine

YasuMITsU YAMANAKA

Department of Pharmacology, Medical College of Oita

General pharmacology of a new cephalosporin antibiotic, cefoperazone (CPZ, T-1551),
whcih has the identical side chain to that of piperacillin, was investigated.

1) When CPZ was injected to mice in a dose of 2,000 mg/kg intraperitoneally,
no effect on ether anesthesia, pentobarbital sleep, pentetrazol convulsions, analgesic action
and muscle-relaxing action, was observed.

2) Effects of CPZ on autonomic nervous system were investigated in situ and in vitro.
No effect on respiration and ECG was observed, but slight clevation of blood pressure
was observed in doses more than 100 mg/kg. This effect was not influenced by pre-
treatment of «- and S-blockers.

It stimulated intestine and inhibited trachea and uterus in vitro in concentrations
more than 200 pg/ml.

3) When CPZ was injected to rats, it did not influence excretion of urine and
of its electrolytes.



