VOL. 26 S—2

CHEMOTHERAPY m

F AR Penicillin PC-904 1= Bii-3~ % REF L

(#E1la

— A IREE D

WP RE-TEBRTF - BEES KRB
BRR¥EFRRBYEYE

PC-904 nERIEIREKRLEOFRMIZ X b MBS
2h, Pseudomonas ir L5 in vitro 35 X O¢ in
vivo COHBMIERALABR T VB LHMEVTA TV 3, £
ELTBERELTEREAZA2IDOTHEN, £0
BT OWTIL, LDg 3T~ v 2 (H#-1, 010 mg/
kg), 7 » b (MEH-800mg/kg LAE), v+ X U4
% (500mg/kg LlE) THB, 1 2(€—-21) K 200~
300 mg/kg I X US4 A1 500 mg/kg » BARERF O ok A
LENRELO UV REBEMERENRE T L0 T bh,
¥, Fo b, YABIVARCOBAMIEES XU
BEBUELRLPR Y RABIV Ty F COBFRRETE
BREFrRHATA TV B, —F, —BEBERCSWT
PRHIh T3,

RLbiz PC-904 DAFOME¥BLDOT, TO—#
KEERAYRNL, FofSiHE AB-1405 % X ¢ lac-
tam RRARYE A, CowTh, AHHE PC-904 kit
Bli, ¥, Bohil#ic >\ Tix, ABPCo %
hOE L,

I. £ 8 # #

1. #REY

BE 2.2kg MBOREEKE Y ¥, hE 300g §iK
DREEREEL T LU KE 180g FiEOIFIER
W, BRIEIR(E 16~19 B) 35 X OBH #Ed Wistar
7 v r BV,

2. $RAEY

PC-904(sodium(2S, 5R, 6R)-6-[ (R)-2- (4-hydroxy-
1,5-naphthyridine-3-carboxamido) -2-phenylacetami-
do]-3, 3-dimethyl-7-oxo0-4-thia-1-azabicyclo [3.2.0]
heptane-2-carboxylate) ({£ X 1t %), PC-904 o A,
B4 (A)) (D-a-(4-hydroxy-1, 5,-naphthyridine-3-car-
boxamido (benzylpenicilloic acid, disodium salt) (£
X1t%), AB-1405 (3-carboxy-4-hydroxy naphthyri-
dine) (XK 1L%¥) (Fig.l1 £MR), atropine sulfate (FF
{bRX), histamine dihydrochloride (Fi¥#ti3E), acety-
Icholine chloride (Ach) (#—%3), adrenaline hydro-
chloride (Ad) (=3t), barium chloride (BaCl,) (/&
33), pentobarbital sodium (& H#A $II), procaine
hydrochloride (#—$y3), polymyxin B sulfate (&

W7 r49=), vo7A7s v (LS BIVU/R
~Y) v (P RREF ve=7) kEhEhBEAOR £
HK, HBBCHEMELIIBREREL LTERCAWV
r.#5, PC-904 35 X U° polymyxin B {2 i TRR LI,
Histamine EEAORE L LTiL:BE XM (L),
n-butanol (K |L{k%), iso-octane($#fi3E), methanol
(FI¥AIE) 35 X U* o-phthalaldehyde (RIX{LR) DK
o7 89 Y
II. % 8% % &%

I ERBCRIETER

1. MR X UMmECKT5ER

{6E 2.0~2.5kg DRERM Y % pentobarbital
sodium 30 mg/kg (iv) THERE, FLCBEZE L, &F
Ka=.—VREAL Ry 2777 (HXXE
MTR-2T1) #/L, ZbUREBEHIIRC =2~V
BEAL, MFEFF v RS, -4 (AEXLE MPu-0.5)
ML, SHRERERER (AXXRE RM-5) ik
L, MR XU mMEXRFTR L. HRKILEXEY
Firbor=o—vEBELT, RAELTO.5ml 28X
WX SIEAL, EbL4EHEK 0.5ml 2EALR,

2. WO 5ER

fhE 250~300g DEFEHMEL Ty + O LEFREEXY
FEC LIS WERL, BELEEAV A (95% 0:+5%
CO,) % #4371 X 2 7= 30°C Tyrode #% 7 L - MAGNUS {8
CREL, *OHBEHY FD Yy 277 » 7 (AEXE
SB-1T) ¥ AL TR L fco 4HE 258 Bk DI =L DL
BrEA=Ec L), BRYMAMILI: Ringer ¥ #
MERieAn, TOHEABYEK ECHTEIR,

3. LERCxTAER

#E 2.0~2.5kg DREFEEEYFFLEMCEEL,
LML I > I RED T EIR» CHES L, B, 15
B30H 468 14, 1.55, 24, 34, 44,
54, 758XV 10 %00LER (R1FH) B
XBLEH MC-11) ¥ AWTEH LI, s, +OK
OEEIX 1ml B2 WX LI,

4. mEFCHTHER

B v FEROETEM & » KRAWKOW-PISSEMSKI
B kb, ERRO1SEREREY 10~20 SE5E
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Fig.1 Chemical structures of PC-804 and related

compounds
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Table 1 Effects of PC-904, AB-1405 and A, on
cornea reflex in the rabbit

Local anesthetic action

PC-904 |AB-1405‘ A,

Saline no
10-g/ml no no no
Concentration | 10-2g/ml no no no
10~ g/ml no no no

Procaine 5x10-2g/ml | yes(lasting for 10 min.)

Lo
EMIBRCHEA LIS = o — VIREWT AERIE
FoEEXMA L WX S5CERBELRAS0.5ml #EAL,
EMBREIEABROFNTERR LI, VY ¥FEMEAN
% SOUDI DAk Lichivy, BTH=27 YV —ATKRE
LTE\WicE v+ ¥R, ¥%9% 0.1ml »EARK
HESL, EbedbhL® 37°C st 1% Trypan
blue A(Locke % CTHEMR) o 4mlkg »EBIENLSE
L, EEROERERMMEMES LU 30 FHOBRE
HBEREY EEOEIEC LIcAVHEL, ERitst
K@ﬁ'c'i/:l:\'bf\:o

I FREHCRETVE

1. RHBECTHER

thE 2.0~2.5kg DOREEREN Y ¥ ¥ B B FEHKEE
BL, EERMTE0NER%2E L, BHA% Tyrode
BTHEE, KBCHRELICL DDA MAGNUS i
X, BEFA (95% 0,4+5% CO;) % gafiL i 37

°C » Tyrode FhicMEL, £DHMEBET 1Y b
—=2y 7 FIv AT, —% (BEXR TD-11185) %A
LTRB LI HE 250~300g DRMEENE €L €5 F
WHERCo\Td, FEAMOFHICX D, MAGNUS
B b, FORREY FD ¥y 277 »7 (BEXR
SB-1T) AL TEZL o

2. fHHAEHCHTHER

thE 250~300g DMEHYEEL Ty + O ZAELH
L, Ringer MTHFk- 1=k, KTOHALTES
751k &, CASTILLO & DFEC LichivV- A EEBMEK
%{Eh, MAGNUS i X b, BAN R (95% 0.+5%
CO,) %, #fiL 7. 37°C » Ringer HICBREL, £
RBY TAV —=9 2 b FvAT =% (AEXER
TD-1118) ¥ AL TERL

3. HWHFECHTSEA

{61 170~190g » Wistar R EHET » P B LT
thE 210~240g DEFIERGE 16~19 B) 7 » b ik
MFIE X ¢t FE X it L, Ringer-Locke BhiCA
RXBBEL, £/ K% MAGNUS (I X ) BEY
% (95% 0,+5% CO,) % #3f1 L 7 30°C o Ringer-Locke
BeBEL, TOABEB Y7 AV —=y 27 FFVA
U.—% (AXXE TD-1118) ¥ AL TER LI
I v ¥ARS IO T EE
mEEEYY ¥YETHCEEL, %% 0.2ml 4
BL, 17MIERERtE £70XKLY-¥T
W& D, 1556y 1 2R TARRKSE OH %) HK
BEALRNL, ARCEBEOEMmS X UCEELE0F
*&&ﬁgb":o

V ROEMEOHS IUEMRCRETES
t®E 130~140g DHEtE Wistar 7 » PR ER -
SHIEH LM LD 3~4 BHHEFL, RENBE—EL
J=1%, PC-904 o 25, 50 35 X U 100mg/kg ¥ 1H1
@7 BREE L, BEONES X CEROFRULEH
—E ORIV, RARCEBOFRRCOWT, 7
AT 497 A (Ames &) KXV vV, 1 “U(E
@EESHA) ¥ A\, pH, ¥V, EA, B,
FrvERIUYREY ) —FuRBE LI, ¥k, &
LA E Ry 50~500 fEic H ML TE X X B 3 (B
FDF-I)% B\ T sodium s X U potassium DREY
ﬂ“ﬁ L‘f:.o

V e RXIvVEREER

GILLESPIE LOKEV ML, T » FEB~A M
%187, EEWERIT 154 mM NaCl, 2.7 mM KCl,
0.9mM CaCl;, 4.0mM Na,HPO,-12H,0, 2.7mM
KH,PO,, 0.1% glucose X0 0.1% v 7A 73V
THhbo {AE 200g Fiko Wistar R ¥ HEE7 o
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= — 5L CREEMENEEL, 10U/ml o~ ) v &l
By 8 ml FEEACESL, 9 B 5 EH%
<y ¥ — OHIERYIB L, MIRRER 2 %5 L, Mg
BETCEEFERT 1,600 g, 25 PEELTHLICLD 3
E¥EE L, 10 ml ORI FilE S €, histamine D
assay (% SHORE & DJjiEVCHERL LTz, 37°C 1 Hflk
%%, 1,600x g, 5 FMEit L C LR E D, FiEDO0.8
N BiE#EBE N TREASE 1,600xg, 5 FREILL,
i 0.5ml » 5N NaOH, 1.5g o NaCl 3 X 0
10 ml @ n-butanol % pnx T 5 7l ¥ # m kL, 7
ml © butanol #% & », 3ml ® 0.1NH Cl X0
15ml o iso-octane % i x T 5 FREHEEILL, 2
ml OkkZED 0.4ml » 1N NaOH 3% 7¢ 0.1 ml
» OPT 3 (1% o-phthalaldehyde ® 2 X 7 — 1 ¥
W) winx, 45#Kc 0.2ml » 3N HCl #inx TR
okt iR 365 mu, WK 475mu THE
SewPIE Lico FKAC 0.5 ug/ml o histamine % [FA#E
DFEH Xy BKEWEL, Ak o histamine FEFf
ﬁLfCo
III. % B RL #&

PC-904 DR

1 FEBRHBCRETVE

1. MR KON 53 EH

a. HM{ER

Pentobarbital 30 mg/kg (iv) THEML fo v+ FD K
FB# %2> PC-904 » 1~100mg/kg % i Fi L 2<BED

Fig.2 Effect of PC-904 on blood pressure and respiration of the rabbit

MmER, Fig.2,3 € LT, 1~20mg/ke #EH
BT & A EE TR Bhic\ 23, 50 mg/keg A
TI3fy 5mmHg, 100 mg/kg 3 M ] T3 13 mmHg
THEL, BABCIXEE Lo HE%Ricx L Tik 100 mg/
kg FHAGIE THERA LRI T,

b. Atropine BiJLIE I J OV HIRKEFE GINT D L8

Fig.3,41c LT X 51, atropine 2 mg/kg % KER#
PR A L CTEN—E & 7o » 72 #, PC-904 © 100
mg/kg #EATS L 13mmHg TREL, X214
mmHg T2 0L 6, [FIREEE DMET B % L
Lico EHIE, MfEEMEL ML ClEN—EE
> tcth, PC-904 o 100mg/kg * # A T £#Y 10.5
mmHg FHL, MlRKEMETRC XY PC-904 ot
FE TR ERIBEERE I h i,

c. Ach 10 Ad RZHCRITTHE

Ach 1 ug/kg % X0t Ad 2 ug/kg KD v Fift
EDWER, Fig.56,7 cL» T X5, Ach TIZH
36 mmHg FRL, Ad Tii# 40mmHg 71728,
PC-904 o 20 mg/kg DHLER LY, ThXhiy 38
mmHg O TR X0 35mmHg © L H % Lo,
Ach X0 Ad BZMEHLTIRBLAELHEY 5L
oo

ko X5, PC-904 (3w ¥FMfE% 50 mg/kg I
ETTFREL, 20 X5 Iefffix atropine FALER XY
R, TRREEMETINNC X 0B E W
h, b, Ach XU Ad BZIMEFLTIZEALY

Fig.3 Effect of PC-904 and AB-1405 on blood pressure of the rabbit
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Fig.4 Effect of PC-904 on blood pressure and respiration of the rabbit
(Pretreated with atropine and vagotomy)

Fig.5 Effect of PC-904 on blood pressure and respiration of the rabbit
(Sensitivity to acetylcholine)

Fig.6 Effect of PC-904 on blood pressure and respiration of the rabbit
(Sensitivity to adrenaline)

o

Fig.7 Effect of PC-904 on blood pressure of the Fig.8 Effect of PC-904 on ECG of the rabbit
rabbit (Sensitivity to acetylcholine and adre- before after.
naline) 1.5min, 7min.

1501 o
= 20 mg/kg |
C ‘
E
= 100 0
g <

=
2| | :
A 3
SRt L 12 > 50 mg/kg
- £ < Q
= £ "3 o=
] < (W]
0._

100 mg/kg
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HE Uik olco MR LTIk 100 mg/kg ¥ THE PC-904 0 10~100 mg/kg 5§ A s D MEHREEY 3.0

whE 2 lehoto B (BUFEY) 13, Fig.8 wL»T LKk, 20mg/
2. vyFLERHTHIER kg FTOMAATIILL EIEAR B ¥, 50 mg/kg

Fig.9 Effect of PC-904 on the isolated atrium of the guinea pig

» . o s i s

St 14

Fig.10 Effect of PC-904 on the isolated atrium of the guinea pig
(Pretreated with atropine)

1min,

t 1 t T ng

10"*g/ml Ringer 10*g/ml Ringer 2X107°g/ml Ringer

Fig.12 Effect of PC-904 on the rabbit ear vessels
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QE o—010"2g/ml
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LI ko EIT b &k s X O, PQ [HEfE, QRS [
R % o T & 2k b higyeas, R-R MR & i
EERR LD LRI

3. OB AR

a. fEHErEy POF

PC-904 » 10-7"~2x10-3g/ml Tyrode ¥ H I O
e r®y MOEOBEEE (RIES X OB 13
Fig.9 cL®»T X5k, 10%g/ml ¥ CoOHMAH Tk
LA LHEIRED LRI 5 Teht, 2x107g/ml
BT El S hic, 2D X5 keff ik Tyrode
WSS 5 LI X ) THehICEE LT, Atropine
10-¢ g/ml #ij4LiEHic PC-904 @ 2Xx10-2g/ml % w3
%L, Fig.10 c LT X o, MEIfERIRBERS hico

Fig.13 Effect of PC-904 on permeability of the
rabbit skin vessels

Histamine
10 g
1000 08

¥
5 ¢
1

gisdng ot T e 00k
Ach 1 pug

Permeability

-10 ug

Time (min,)

Fig.15 Effect of PC-904 on the isolated intestine
of the guinea pig

Fig.14 Effect of PC-904 on the isolated intestine of the rabbit

b. G A = VD

PC-904 0 10~7~2x10-*g/ml Ringer ¥ F i D i
W= Do B EEE) (RIES X OW0LFEED 1%, Fig.
11 wLl»T Lok, 10~g/ml UTFORE#HHG T,
B A EBIERBRIWA, 1070 g/ml Ll Eo BEH
FAGICIIBIBAEA Lz 20 X 5 7efEMIE Ringer ¥
TG T 5 L THRRNCEE LI

PED X5, PC-904 i3 er 2y OB AL
2x10-%g/ml ) EDREE T, HHEHH =LKL 1072
g/ml Ll DOYRE THH Lo

4. MECHTHHE

a. fEH Y FERINE R &

PC-904 @ 10-8~10"2g/ml Locke ¥ i i i o f5H
vy FHBOE R E (156 &, Fig.1l2 clsT
X3, HANME 45 f§/5extl, 1078~2x10"%g/ml
FRBITIL 44~45 /5 TH Y BifE & AREETH 5 23,
9x103g/ml 3 X0 107%g/ml AT LhEh 29
F LV 18 /5 TH D, BEDOHIMT LI 51k
WA Lico & DBEDOREIFAIZELIL 4 5773 peak TH D 10
DT [EE UEED - 1o

b. ¥R SR

PC-904 » 1~1,000 ug Locke ¥l i % %8
MeA, XML LT Locke ¥, &5 histamine 10 ug
XV Ach 1 ug OFh & LT, Fig. 13 LT
X3, PC-904 @» 1~10 ug Locke ¥ FRAC 1% B

Fig.16 Effect of PC-904 on the isolated intestine
of the guinea pig(Combination with acetyl-
choline)
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T HARBBBRR L 2RI o Tl 30 T8 O
BEEREI R HRFARE T B - fco 100 vg Lk
DOFFIGITCIREEBER IR R 1 L, 30 &
BOEEEBELTTEL, FOMFHMBER T L 5 his-
tamine D% hiICHLL 7o

LEDX5ic, PC-904 13 H #% Ifi &% 5x107°g/ml
b0 IR L, RMmEEREY 100 ug L ED
l'cTLigLfCo

I FEHCRIETE

1. BB HER

a. HMEA

i dEH Y v ¥4 PC-904 » 1077~10"%g/ml
Tyrode W@ OMH w9 FBE O ABNER (RiFds
YOWERE) 13, Figld gLt X5, 1074g/mlLl
TOBRE#BAOTIEEA EHEILLREE VA, 1078
g/ml FERFITIXABEBOTTHER R L DD, D
X 5 7efEfik Tyrode W CHET 5 L 3H L0 1 [EE
| 5 pdt

i jEHELEy MBE : PC-904 O 1077~2X10°
g/ml Tyrode ¥ il D €L £ v +IHE O BIFRE
1%, Fig. 15 kLT X 5ic, 107°g/ml LLF o REH
FBITIREE A L HERR LRIV, 2X1078g/ml
AOCIRECHRBED LAVRALDBhI, TDL5

fefE AL Tyrode ¥ THHT 5 L T4 @E LI,

b. 1, 2 L OHtAMEA

Fig.16 L3 X 51, Ach 5x1071g/ml © &1
£y FREHRE AR, PC-904 © 5X107*g/ml
DORABET XD idE A EHE & h ¥, PC-904 » 1073
g/ml OB X b b T OFEAE LD LI,
Fig.17 LT X 5ic, histamine 2X10~°g/ml o =
L Ey bBEHRE ERERIE, PC-904 o 2X107*g/
ml OFAEBE X H WA L o A3, histamine 5X107°g/
ml it 5 &I Tliich - foo histamine 5x 1072
g/ml O A/ERE PC-904 © 2X107*g/ml O i
B X b A LicAt, histamine 1078 g/ml @ #ET%
L5 EAERE PC-904 @ 2x107*g/ml Tk ¥ 572
MBI hish ot Fig.18 @ LT X 51, BaCl, ©
5x10-%g/ml mEL -y bBER LA (FH X PC-904
» 10*g/ml OFLE TIRIZE A EFEL 53w,
PC-904 @ 2x10~*g/ml RFIABIC X hEREED KA
&b&hf:o

L E® X5, PC-904 ixfH v FHE D HEhES)
KIVHHELEy FBEOHRERELY ThTh 107 &
XU 2x10%g/ml TIHE LT, 1, 2 Fip L DPFHTIX
Ach, histamine ¥ X O BaCl, & o [ ICEE OREHIE
ANz Edbhics

Fig.17 Effect of PC-904 on the isolated intestine of the guinea pig
(Combination with histamine)

Fig.18 Effect of PC-904 on the isolated intestine of the guinea pig
(Combination with barium chloride)
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2. HELEY PEECRIETRE Fig.20 Effect of PC-904 on the isolated non-preg-
PC-904 » 10"’~2><10"g/m1 Ringer ¥ FIls D i nant uterus of the rat

Herey PVREBHRER, Figld LT X 5 1,
WHEROBREERACE VT ELIRA BRI ) 5 o
3. W7y b FECRIETE

PC-904 ©» 10""~2x1073g/ml Ringer-Locke ¥% i
AROfMHIEEZ v P FEOBBED (RIES LOHR
F)E, Fig.20 @LTX5ic, 1078 g/ml LITF oD B
HRAGATIIZ LA EHEIR bRV, 2X1073g/m]
R GITRERE O HEREB) OMHNR R LD Bl 1R
FEOHBATIE, Fig2l cL®» T X 5, 1077~2X
103g/ml Ringer-Locke W#HMAIC X h \WFho &b
ZEA LB 2 ek -1, .

M vy FARS X O35 R

PC-904 0 1072~107'g/ml A:¥K% 1 ZfHl kS &
U B S @ ichg, Tableliz L3 Lok, Al
REtzigEe UTRIREHEFR IR LD bR T, fHEikc

Fig.19 Effect of PC-904 on the isolated trachea of
the guinea pig

Table 2 Urinary excretion of electrolytes anbd urinary findings in the rat applied subcutaneously
PC-904 once a day for 7 days

Dose Bafore After Maximum level* After
(mg/kg) (1 day) Decrease Increase (5 days)
0 9.93 +1.463 838 | 271 (4 | 0.27 (2 | 10.73
25 6.83 +0.903 11.85 = 13.62 (2) | 15.60
1 1/d :
VolumSCan 50 5.34 +0.231 515 | 019 ) | 7.3 (7 | 23.93
100 7.35 +0.458 9.53 s 8.07 (7) | 10.40
0 0. 781 0. 0601 0.722 | 0.209(4) | 0.061(2) | 0.850
, 25 0.598+£0. 0623 0.583 | 0.288(3) s 0.733
Sod Eq/d
glium{mlia/dng 50 0. 618:+£0. 0586 0.411 | 0.379(7) e 0.784
100 0. 717 +£0. 0540 0.443 | 0.455(2) . 0.349
0 2.354:+£0. 1174 2.080 | 0.410(4) | 0.157(2) | 2.849
riip 25 2.317:+£0. 2407 2.200 | 0.117(1) | 0.247(6) | 3.366
Ve 25 2.051+0. 1430 1.910 | 0.149(4) | 0.330(7) | 2.912
100 2. 458:+£0. 1261 2,080 | 0.671(3) | 0.320(6) | 2.178

Urinary findings : pH 6.3~7.5, glucose 0, protein 10~45 mg/100 ml, urobilinogen 0.1 u/100 ml,
ketone body 0~5mg/100 ml, occult blood 0~slight.
* Maximum levels are indicated during the drug administration, as well as that applied time in
parenthesis.
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L7, FELEORMIEALIELEAERLEDLRICH
')"Co

V Jy b OfKE RE RHEFRESEES XOR
R RIETHE

thE 145~170g DM HEY: Wistar %7 » M &2 18
5TEE L, XL X0 PC-904 » 25~100 mg/kg %
1H1EETHEBLELDROWT, 1E5EAES X
7 BREERGEA R OGEOEL, Rk X RPERE
Bl B & O JRAT RIS 2 W TR Lico

1 [ ARETLE, PC-904 FAROMAEIX 3.8~6.2¢g
BIL, ZOREIMBHEO 6.0g 1l N R REEY
L Li, Kkic, PC-904 FHAETIL, Table2 i L3
TX5k, REE 5.15~11.85 ml/day, b Na Bt

Fig.21 Effect of PC-904 on the isolated pregnant
uterus of the rat ¥

Fig.23 Effect of AB-1405 on blood bpressure and respiration of the rabbit

3 0.411~0.583 mEq/day, K HEHEEIR 1. 910~2. 200
mEq/day Th b, xHEEE X OSEAINCH-, Na
BEAEAREC LR L@ R ER R 2R
Hish st

—7%, 7THH@ERARTE, AEOLIENBET
30.5g #inL Dkt L, PC-904 3R T 1% 16.0~
37.8g OHIINTH Y, PC-904 FHHRETILHIMED R
B EBbhic, KT, 7 BETOMK GERRIMEE D
#)%, Table2ic Lt X5, SHBRARE: —2.71
~0. 27 ml/day, Na $ it & : —0.209~0. 061 mEq/day
KX OKHE & : —0.410~0. 157 mEq/day &%} L,
PC-904 i FRE T i3 7 & : —0.19~13.62 ml/day, Na
HEfE: © —0. 455~—0. 015 mEq/day ¥ X O'K B & ¢
—0.671~0.330 mEq/day TH b, JREABIIND MEHAE
L L, Na SHiHERIEAL OFEE%E L L, Kok
BeRERRE LR LD bR ot Tk, FEWE
ki, PC-904 i AR R il X UK Bt Evx
WY Ba#noEmey Lo L, Na PhtEig 100 mg/kg
AR B ClliGE A AT EIC [E7E Lo

—%, RATRuE, pH, A, y v X Ovey
Y 7 — 7 VIR RMER X O REE L PC-904 BARF &
DOHE £ EZxAEDLRT, BILHERFHTLALR
Tehs o Tept, PC-904 o 100 mg/kg #HAEED 7~10 H
B WM IEDHR EDBID S DB T,

Fig.22 Histamine release by PC-904 from rat peri-
toneal mast cells

80

X
;\; Polymixin-B
e
7}
3 /
LRI
*
e PC-904
& 20}
L 1 1 1 1 1 J
0.0005 0.005 0.05 0.5 5 50 150 500

Concentration (ug/ml)
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Vo e RZX I viEHER

5o bR~ A P fifaL PC-904 0 0.5~500 ug/ml
% 37°C 1BsfIkE#E LB D histamine 5%, 50 ng/
ml UTFOBEETRIEEA LR LD b T, 150 ug/ml
T 14.9% % X 0t 500 ug/ml T 41.4% Thoto L
fehin T, 50% k& 500 ug/ml L ETH%B. Rk
CFTin - e iRk & LT » polymyxin B ¢ histamine
WEEER, Fig.22 @ LT X o, 50% iEHEREL Y
0.2 pg/ml Thotco LichisT, PC-904 o 150 ug/
ml B o FICo histamine #sE(E T IEH R T
BB END hidbhic,

AB-1405 DB

PC-904 DlIg4iR45 TH 5 AB-1405 D —iFEE(E
R2OWTHRE Lo

I ERBCRETEE

1. MRS X O 3 A A

Pentobarbital 30 mg/kg (iv) CTHE Ly FDKk
FR##IR2 > AB-1405 @ 1~20 mg/kg % ] LR
fFER X O3, Fig.23 wL®» T+ X5k, 5mg/kg
DT ofsEETIRIEEA EELWA, 10 mg/kg 5# M

HITI 7mmHg ¥ X8 20 mg/kg 3§ A FI T 20
mmHg &b T—@UECTREL, T <EELL. FR
1% 20 mg/kg 36Tl (R Lo

2. vy FLERCHTSIER

AB-1405 @ 1~50 mg/kg i fFs O 4% R By 9 F.0
BR (BIFEH) %, Fig2d cLo»TIoKk, &
Wil L 0L MR 2 WBE S X Ish o 1o

3. O R3S 7E A

a. fHELEY POF

AB-1405 ¢ 10-7~5x10~*g/ml Tyrode ¥k D
FHELE Y OB EBER (RIES X OHEE) 13,

Fig.25 L LT X 5k, 2x10-g/ml LIFo WEHH

BITRIBE A EHBEAR D i A, 5107 g/ml 3§
O CRBEDRIEOWMANAED LI, DX 5
{EAE Tyrode W CLHT 5 & TALHCEE LT,
Atropine 10~*g/ml #ijALEHIic AB-1405 » 5x107*
g/ml ##HAL TS, Fig.26 wL»T X 5 &, EIED
WA X & FREETH - 1o

b. I =K

AB-1405 ® 10-7~10"3g/ml Ringer ¥&:# Fii D fEH

Fig.24 Effect of AB-1405 and A, on ECG of the rabbit

before

AB-1405 50 mg/kg ..

A, 50 mg/kg ;

it
¥
i

Fig.25 Effect of AB-1405 on the isolated atrium of the guinea

after
30sec

7min.

pig

o s

s 23
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F= AL O HENER) (RiES X 00 %) 1%, Fig.27
kLH»T Lo, 105g/ml FORE#EAAITIZIZE
A EBEEAR BRI, 107 g/ml Lk o JEE A 4
TR BEC I2IE A L THRIBIZA L 7o 107%g/ml ©
BEBRA TRESRE ST hle b RN R bR,
4. MmECxHTBEE

a. Yy ¥FEROSHERR

AB-1405 @ 10-6~10-2g/ml Locke ;i ks D faH
vy FEROEERRE (14H) 1%, Fig.281cLd &
5 1, WARE 39 #/4 e s L, 1078~2x1073g/ml
BRAGITIE 39~42 /5 Thbh, B LA LHELEED
feushd, 5x107%g/ml A FI T 29 E/4 3 LU 1072
g/ml FRFITIELHE/F LW Lico £ D B ORERSE
1kt 4 535 peak THb, 10 HHEcd b & @E L
Motoo

b. V¥R ER

AB-1405 ¢ 1~1,000 ug Locke ;i flis o 2 3 50

MR % B & L T Locke #, X5 & histamine 10 ug
$ X0 Ach 1 ug DZh & HiBi LT, Fig.29 @ LT
X 5ic, AB-1405 © 1~ 10 pg HAMTIERRELIRIEFE
FRETHH, 100 ug D EOFHMABITIE TTERZ LD
L, &<1c 1,000 ug #FAFI T2 % OfF AR hista-
mine HTH - 7o

Lo X 51, AB-1405 13 B4R % 5% 1078 g/ml
DL EosEE CIE L, KMImE Y 100 ug kO
Eﬁfj’ti@bf&o

I PR IIETE

1. EHBE 5 1ER

a. fEH v FEHE

AB-1405 ¢ 10-7~2x10-3g/ml Tyrode ¥& 5D
vy FBRE o BEHER (RIE R X O HRR) 2
Fig.30 w LT X 51c, 107°g/ml ATFOREHAGIT
I3 E A EEEIR LRI, 1074 g/ml Bl ED BRE
A OITIR R 1E A L C B BDES) OITHEN R & D

Fig.26 Effect of AB-1405 on the isolated atrium of the guinea pig
(Pretreated with atropine)

Fig.27 Effect of AB-1405 on the isolated heart of the frog

Imin

4 4 ) ;

Ringer' 5X 10'.‘ g/ml

P

10°g/ml Ringer

S

Ringer

Fig.28 Effect of AB-1405 on the rabbit ear vessels

(min.)
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107° g/ml Ringer 107 g/ml
3 0
2 50 W 10T
e j=2
- o 0
[ - L=}
== -8 P ~
£ w8 810
£ 25 7 | 2
i Slelr o —20
o =8 Bl B=) a0
& HERIRZ § —30
w S
g otl=l=ls © —w
A

T T T T

———o

e——2X10"%g/mlx—x5X10"*g/ml o—o10"*g/ml
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Bhite TOX S fEMIL Tyrode WT kT HET
BRI EE Ui

b. HWHErEy MEE

AB-1405 © 10-"~10"3g/ml Tyrode & 3§ FH KD

Fig.29 Effect of AB-1405 on permeability of the
rabbit skin vessels

1000 pxg
Histamine
10 pg

b

Fre s

++

Permeability

235 10 20
» Time (min.)

30

HEr ey FBFEOHRER, Figdl tldTIdR,
105 g/ml LIFOREHAATIXZL A EHBLRLR
feuAt, 107 g/ml EF G CIRIRE © BRED LA AR
rasbh, 10%g/ml @RMNTIERLGRELRE £
NEPED BEREB OTTHENR R LD bt TD X5 IafE
Fix Tyrode W CHHT5 L THLHCEE LT

2. EHErEy FPEBCRIETVE

AB-1405 @ 107"~2x1073g/ml Ringer ¥% 7 kD
WHELEy FEEHRER, Fig32LldTIIKE,
WTFERDEEBERIC BT H AT A BRI - o

3. W7y b FECRIZTE dn

AB-1405 0 10-'~5x10-g/ml Ringer-Locke ¥#
AR ORIMIEET » + FEOABES (RS XOHRE ©
) 1z, Fig.88 ©wldTXxo1c, 2x10%g/ml AT
WEBRIITIREEA EHEIZLR I A, 5X107
g/ml G CIRRE ORIBOHD L IUER O B AR

Fig.30 Effect of AB-1405 on the isolated intestine of the rabbit

1

Fig.31 Effect of AB-1405 on the isolated intestine of the guinea pig

Fig.32 Effect of AB-1405 on the isolated trachea of the guinea pig
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Ldbhic, IEREFEOHERIE, Fig3d el TX
512, 1077~10~*g/ml HAGITIRIZE A E KB IHRD
higueas, 1078g/ml Lk o YRS 8 A 6Tk JRIE oW
BLONER DB R HR ED BT,

I vy ¥k X OB 35 EH

AB-1405 0 10-8~10"'g/ml A:#7k % 1 L fass X
VDSl S 7k, Tablel LT X dic, M
REtig e LTRFRBHER RA LD bR,
b7, FE EORMIEFALIEEA LR ED DRI
2 1

PC-904 0 A; KA DE

PC-904 @ lactam BREAZIME THH Ay DO—FIEE
EM 2HE Lo ¥

1 ERBCRETVE

1. MRER IOmECHST5EH

Pentobarbital 30 mg/kg (iv) THErL iy FDk
R IR2 D Ay © 1~50 mg/kg %3 LB oM ERS
ORI, Fig.35 wlHTise, WTFho@dfE
REVTHIFEALELE LD DT,

2. vy FLERCHTAER

Ay © 1~50 mg/ke 5 FRE D EIREL 7 ¥ F OB (G

Fig.33 Effect of AB-1405 on the isolated non-pre-
gnant uterus of the rat

D) 13, Fig2d gl tliir, WTFhodfR

CERWTHEBE, B XOERRCE - Bz
Zbhich ot

3. OB ER

a. EHELEY PLE

A; » 107"~2x10-%g/ml Tyrode ¥ FlE © 5 H
ELEy MUFOEBER (RIE & X O HBED 3,
Fig.36 kLT X 51c, 10%g/ml YUTFOEEFHAT
RIZEAEHERR LD LRIRVA, 2X1073g/m]
AITRb T Ehics SO X5 ifEAIX Tyrode
BCUhETHZ L L0 THRLHRER Lo

Fig.34 Effect of AB-1405 on the isolated pregnant
uterus of the rat

il
Fig.35 Effect of A; on blood pressure and respira-
tion of the rabbit
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Fig.36 Effect of A, on the isolated atrium of the guinea pig

Fig.37 Effect of A; on the isolated heart of the
frog

T T T T TRnger

107*g/ml Ringer 107 g/ml Ringer 5X 10~*g/ml

b. I H =D

A, © 1077~5x10"3g/ml Ringer ¥&:# O 7
= DO B B E B (RiERS X OW0E%) 1%, Fig 37
LT Ioic, 10tg/ml NTFORE#HHAATIRIZE
A EBEA SR, 102 g/ml 3 f G Tl EIR
E2RA L, 5x10%g/ml A TEEH T WL,
PEERICEEIE Uiz =D X 5 7% Ringer K THiH:
T ETHReMER LI,

DEDXdr, A 3fHELEY FOFBIRAL 2X
103g/ml LS EOWEET, s = 1003 L 107°
g/ml P EOWREE I L 7o

4. MECKTHEE

a. fgHy o FER M

A, ® 10-5~10-'g/ml Locke ¥ i D 7+
EpmawEniE (140) 1%, Figd38 reladisc,
TEHRIME 59 /4w AL, 107°~5x10"g/ml #H#)
Tl% 56.5~59 i/ THY, HfEEEABRETD % 2,
10~'g/ml FAFTIE 30 W/ FTHY, WEXFEIL
Fro F DEEOFRIEZE(LIL 5 2% peak TH b, 10 5
b B LD » oo

b. VI FRFMEEENE

A; » 0.1~1,000 ng Locke ¥ 3 FAlF D 6 FE @M

1min

%, #RE LT Locke §, X bHIC bistamine 10 ug &
LU Ach 1 ug OFh & i LT, Fig.39 kL3 X
512, WFhoBEARCEWTLXHRBRLEEA LARE
—G% = fCo

ED X5, A 3 F@in% 107 g/ml TILHEL, K
[ %@ P 5 U 1, 000 ug ¥ T LR 52 feh» 1o
I FRgCRIETHE

1. HHBECHT51ER

a. vy FEE

A, » 1077~2x1073g/ml Tyrode ¥ s DHgH v
> FIEE o AEEE (RIE B X O %K) &, Fig.40
CLlHTIoe, WIFhoRBEHEAACK T AL
S B*’L?’Ii]‘ﬂ =0

b. HEHELrEY bEE

A, ® 10-7~10-%g/ml Tyrode ¥ 3 FifsF O £ L
v FBEOHRER, Figdl gLHT IO, W
hOBEEBERFICE VT ERARED LRI T,
2. HHELEy PRECRIETVE

A, © 10-7~2x10-3g/ml Ringer & D iEH =
LTy P REHEE R Fig. 42 cL»T X5k, WTh
DOWEFAC BV TH BT A D RILD 5 o

3. M7y b FECRIETEER

A, » 107"~2x107°g/ml Ringer-Locke ¥ ik D
FHIEERS XOIERZ v P FEOBEHEE) (RER LU
#5%AE) 1, Fig.43, 4 cLl®»TXr5kc, WThol
BT BT B LEAbhish o o

WM v FAks X OB 3% /EH

A; D 1073~10"' g/ml A K% 1 FRHIARES X O RS
el S e-pg, Tablelic LT Xike, ABERKNY
$5EE L U CIRFRREMER LA & o b T, e & Fei,
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Fig.38 Effect of A; on the rabbit ear vesseles

~ (min.)
1 e 0f > 1@ ud L@ ulo
QE g 0 ' T T T 1
g . &
= 40 g —| = ¥4 —10
[ @ [E|1EL_ = g

7 |= || s[=
g 2l (2| EIL[L]E] & —s0
. |ERIEIREL] & a—et0em  — 2x10%g/ml
& ollel=l=N]b]=] Y x—x5x10%g/ml o—o 107'g/ml
(=]

Fig.39 Effect of A, on permeability of the rabbit skin vessels

i p Histamine 10 g

i

§ Wi Ach 1 ¢
I

S 1000 g
i Locke”

155 510 20 30
Time (min)

Fig.40 Effect of A; on the isolated intestine of the rabbit

Fig.41 Effect of A, on the isolated intestine of the guinea pig

Fig. 42 Effect of A; on the isolated trachea of the guinea pig
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Table 3 Pharmacological effects of PC-904 and related compounds

Ampicillin

MED

30 mg/kg

30 mg/kg

50 mg/kg
2x10-*g/ml

10-%g/ml
103g/ml

1ug
10*g/ml
10~*g/ml
10*g/ml
5x10~*g/ml

5x10-5g/ml

Action

fallen

tachypnea

no effect

no effect
inhibited
dilated

stimulated
stimulated
inhibited

inhibited
no effect

stimulated

A,

MED

Action

50 mg/kg

50 mg/kg

50 mg/kg
2x103g/ml

10-3g/ml
10-'g/ml

1,000 ng

2x1073g/ml

10-3g/ml
2x10-3g/ml

2x1073g/ml
2x103g/ml

no effect

no effect

no effect
inhibited
inhibited

constricted

no effect

no effect

no effect

no effect

no effect

no effect

AB-1405

MED

10 mg/kg

50 mg/kg

50 mg/kg
5x10~*g/ml

10~*g/ml
5x1073g/ml

100 ug
10~*g/ml

10~¢g/ml
2x1073g/ml

5x1073g/ml

10~2g/ml

Action

fallen

tachypnea
no effect
inhibited
inhibited

constricted
stimulated

stimulated

stimulated
no effect
inhibited
inhibited

PC-904

MED

50 mg/kg
100 mg/kg

50 mg/kg
2x107*g/ml

10~2g/ml
5x1073g/ml

100 ug
10-3g/ml
2x10"2g/ml
2x107*g/ml
2x10-2g/ml
2%x10-3g/ml

Action

fallen

no effect

bradycardia
inhibited
inhibited

constricted
stimulated

stimulated

stimulated

no effect
inhibited
no effect

Blood pressure (rabbit)
Respiration (rabbit)
Heart ECG(rabbit)

Heart isolated (guinea pig)
Heart isolated(frog)

Vessel perfusion(rabbit)

Vessel permeability (rabbit)

Intestine isolated(rabbit)

Intestine isolated(guinea pig)

Trachea isolated (guinea pig)

Uterus isolated (non-pregnant rat)

Uterus isolated (pregnant rat)

B L OMMERLIZEA LR EDLRIEM o,
IV. BELOVELTY

L\ type DA penicillin THB PC-904 0 —
BEBGFRALYRNL, LBORMY T PC-804 0 fF
Brxo/MeAk (MED) %, Table3 cLF+X5
r, £HZORBTIE, v4¥HmEY TR (50 mg/ky),
w4 ¥ OREF R TIREIR (50 mg/kg), KW MEES
% 7o (100 pg) L, RE%% (100 mg/kg) ikt LI
fethote REFFKEERE LXURMPMERILLE AL
Bhhithat, Kic, HEMBCH L TikHHere
v ORI (2x1070g/ml), i H =4 LEEHH
(10-2g/ml), G v 4 ¥ EEME 2 VR (5X 1072 g/ml),
M+ YRR Y T (107%g/m), €1 € - + B
A (2x1073g/ml), WHIEEFE YD (2x107%¢/
ml) L, e €y b MEF@RX1072g/ml) 35 X UH
WERZ » b FE (2x107%g/ml) <3 LR -1k,

LiEdD X 51 PC-904 Off D5 b, mMETREAR
atropine DFAMC X H EE X h ¥, AHEEREY
Wic X b BERBR I, Ad ¥ X ¥ Ach BHEH
LTREEYSxih ot KiC, Hier s FRE
DFEERAND B bbb, TTEFANRRLEDDH
Rt IRERATME T % & Ach, histamine 3 XTf Ba
Cl, Lt OMBEORKIEALALD LI, IE,
HIBEOTTEEALALhB bbb, mMEXT
BL, ZhixmfREmEysc Xk ERSh, OB
M5 atropine KX D BERIhBHZ &L, Lo
HHer ey P RERCETS 1,2 RYOHHERTE,
&, PC-904 1z 2 m#DfEA, Fixbb cholinergic
BWEHCHTHIEEAREAZHR L > TWA I ERD
hhibh b,

Ll ko PC-904 offf & &£ © MED % ABPC 0%
oYL+ 5 L, Table3 kLT X5 ic, ELT
RBETHSH, ABPC izt EEMERLED
33 DiXin\Ve O3\T, PC-904 o IFHBHTH5
AB-1405 D—gy BRI Y RAT % &, Table3 L
»T X5, /FABEE PC-904 LEAKTH D, fFH
EEXBEL T PC-904 X b b ¥ oico —F, PC-904 O
minor metabolite & H X T\ % A,(lactam REHZ
WE) O—BEEERL, Table3 cLwtrd, 8
B LERIEREIZD HIEFEh - 1o

g, PC-904 o fifE FREFER 13 — & histamine #
BT XD ETRBINTVEY, EELDOT » FHER A
+ MIRA% B\ TD PC-904 ¢ histamine R BITS
FERTIx 150~500 pug/ml &\ 5 KEXAWTRTHT
Atwbh, HEFELE L THL %= polymyxin B © 50
% GEEEM 0.2 ug/ml CHB LT Hng, PCIM4 D
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Fig.43 Effect of A; on the isolated non-pregnant uterus of the rat

o

Fig. 44 Effect of A; on the isolated pregnant uterus of the rat

histamine JERfE(EAIFERIL S O LizBhbhiche &
biZ, 4 % Tl polymyxin B % 5mg/kg, PC-904 C
1% 10 mg/kg THEWRIMETHELRAORB E VWb RS
2%, Bk 50% WHER D% L% % f¢ PC-904 o IfifE
TFEE(EAL histamine JEHE Db REMT & 1XHE LV

Wi, PC-904 o MIC i3 KIBH Ti 0.39~0.78 ug/
ml ¥ X ORIEE Tix 0.39~1.56 ug/ml L EhT
¥h, K, ek OMmFREL 2g RIFEHER ORE
IrREES 50 ug/ml EHEZIRTWEN?Y, ThbE
PC-904 p—iski e » MED % Hir5 &\ wihi
1255 MED EigETH D, PC-904 EHRICHI
BEL TR RetIB VWL EL bR B,

PC-904 » 25~100 mg/kg % {7 Wistar % F v b
w7 BRI B1EETER LK O 4 E RE R+
Na % X O'KSHER R S ORI R, #EO ik X

350t Na OB EA A OREAE Lab L LSHCI: KR

HIVCHEBEE OMCARALDONEEX A L h T,
ABPC 0 ZzhME % L RBETH - o

P Eoi#®EEND, PC-904 o—@IEMmIER X, 0
BRI RT3 MIC 3 X OSREii -h #EE o i~ +
BBV THIBEAEREDONAEAE LD k-
e Lichis G %(D%EEFL‘RFE K-b'fc H fﬁ&biﬁ\l‘%
DE#Exbh5B, —F, PC-904 &0 fISERs D—ik
FEEANELL TV RIFBREL B S hice L
Lichid, ERWEBOPIET — 22 B8 X VH 204
RBENC T, Ay ZHEFERCREDBIEME, Al

BAD U w BER T 5 BRI B L ieds o oo
Lichis T, PC-904 13720 —B3EIMIEH O A bk
ABPC L}, REMNFVHDOEVZ XS,

X s
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PHARMACOLOGICAL STUDIES ON PC-904, A NEW
SEMISYNTHETIC PENICILLIN. FIRST REPORT
GENERAL PHARMACOLOGY

Yasumitsu Yamanaka, Suizuko Kono, Hipekr TaTeisui
and HARuE ARATANI
Department of Pharmacology, Hiroshima University School of Medicine,
Hiroshima, Japan

The pharmacological actions of PC-904, a new type of semisynthetic penicillin, were investigated.

Summary of pharmacological actions and minimal effective doses (MED) were as follows ; fall of
blood pressure of the rabbit (50 mg/kg), bradycardia from the findings of rabbit ECG (50 mg/kg), in-
hibition of isolated guinea pig atrium (2x10-g/ml), inhibition of isolated frog heart (10~*g/ml),
constriction of isolated rabbit ear vessels (5X10-*g/ml), stimulation of permeability of rabbit skin
vessels (100 ug), stimulation of isolated rabbit and guinea pig intestine (10~?g/ml and 2x10~3g/ml,
respectively), and inhibition of isolated non-pregnant rat uterus (2x10~*g/ml). No effect on res-
piration of the rabbit and isolated guinea pig trachea (2x10~%g/ml) and isolated pregnant rat uterus
(2x10-2g/ml) was observed. No specific action of histamine release by PC-904 from rat peritoneal
mast cells was also observed.

MED of PC-904 were much largeer than minimal inhibitory concentrations and maximal blood levels
in clinical uses, and were similar to those of ABPC. MED of AB-1405 were smaller than those of
PC-904, and MED of A, were larger than those of PC-904.

When the rat was injected PC-904 once a day for 7 days at doses from 25 to 100 mg/kg, urinary
excretion of potassium and urinary findings were similar to normal values and those of the control
group. Tendency of decreased urinary excretion of sodium was observed.



