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FOR_=+ Vv PC-904 © in vitro 3 XU~ in vivo PLEIFA

MEBB-HRBE- ALR_-KKET
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BEREFIEERAQHERENOTRMA L v » —
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W, €7 F 7R X AMPESHMNLEREOMEL
o TWwd, WHOIL L-27 2 2R7BHEORMLLE
hooWEHERRILAYHOREX T\, ampicillin ©
-NH; 20 acyl (bR HIRMBE T YWD, £hd
DB DOhn s PC-904 ¥ VUL O EELYEEL
T carbenicillin 3 X ¢t gentamicin % %@& LT in
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1. ¥ A

PC-904: R TEKASETARIhICLORE
Rl

carbenicillin : ERERJRTEHERLSHD SV R=v ¥
Fvteo LIF CBPC LT,

gentamicin : IFEFFRMUEHRASH O Y v 2 v v 2 EA
Lo LNTFGMERET,

LIk, 3HELAMHMEI X DERYTE-T0

2. HEARZbMFA

UHRZRFOERKCHTHARTARENLBE
ILFREFESEREVCH > THE L. Thbb )Y
Ty —FFLav(=y A4)AT TSB &83) ©H
BEL, ~—FAv7.-VavER(=y24) BT
HIA rBgd) R HERAEE Ui, EEHERIT 10%/ml
FH XUV 108/ml D 2 EEkic X »fco Tods Streptococcus
B 5 $FEmuin HIA ¥ith, Haemophilus influen-
zae DFFLF a 2V — P ERIEWE F T Neisseria
gonorrhoeae (3. GC #3 (KBF) B\, 5% CO; %
ETTHE#EL, ¥RIMHEOBAIX GAM it (=

Fig.1 Chemical structure of PC-904
OH
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ECH,
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Chemical name : sodium (2S, 5R, 6R)-6-[ (R)-2-(4-hydroxy-
1,5-naphthyridine-3-carboxamido)-2-phenylacetamido] -
3, 3-dimethyl-7-oxo-4-thia-1-azabicyclo [3.2.0] heptane-2-
carboxylate

Chemical formula : C;5H,;;NsNaO:S

Molecular weight : 543. 53

» A4 )%{#H L Gas Pak System(BBL) i X 554
TR LTz Mycobacterium tuberculosis % Dubos
i (%) kv 14 BRGRE, HEL I

3. BRSO REERIC VT D EREDT

1973 FER ARFEAARES L) OF5 T hicl
RS B AL RES SRk X ) 100/ml sk
V4 10%/ml 2 S CTAIE Lico 'xis Servatia i3 1077
FRHEAFWRBH=HEREMLE ICNERLEHRE
FhbD5EIntcd O TH h, Acinetobacter calco-
aceticus % 1977 ERHUEDHARAFRH 625 S hick
THbo

4 FRFORE

BEEEE AREKY TSB TSR L £D 10 55
HEAHERK 1 8SEEY¥ES M HIA 8L,

Bip: Y S Y —YER(=» A1) (LIF TSA &
#3), HIA (=, A1), ¥EEX (=5 24) WUTF
NA LBg?) s.7—ev b vER (39 (LITMHA
LgT) #AVT TSBIR THIEHR LICEH O 107/ml
Y1B&FEMLI

pH : iz HIA (=5 2 4) ##AL, pH OoR/Eix
HCl ¥7:4% NaOH e Tfiit » 7o EEEE T 107/ml
D1BHLETH -7

mEEHLN : e b FHOELYREEBOBAIX TSBE,
BRSP4 TSA 10, 25, 50% HmL THS
RHE L BEHRERNEOBEIRRERE 2.5
10/ml ¢ bh, KEDOHAIL10%/ml D1 HEFETH-
o

5. &R

S HEHC X H58E ¢ Ps.aeruginosal04 ¥1-i3 NCTC
10490 ZfERA L, TSBIC THEREERRIN F I ER
HnHIB \ #:88 L 37°C (= TIRBISHRE T DL EH X NAC
HER (¥ RTHELT

MBC o #ilE : MIC % HIB =T 37°C, 20hr. %8
ABLEDEFRRIINH 1 ASFEEY HIB 4ml i
BLTHOEFORELHEL,

6. wEM

BRRPOREN : pH7.0 © M/15 v v BiEER (B
T PB LE&T) ¥ ik HIB (pH7.2), TSB (pH7.3) thiic
T 50 pg/ml DYIHRE D PC-904 Bk EB L 37°C
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TAvF - P LERNCER F 15 & % B, subtilis
ATCC 6633 VR4 AT w24 (F 41 A2E) X
HRIE Lo

BB DOREN : Ps.aeruginosa NCTC 10490 © TSB
th 37°C 1 ZERE Y 10° 53 X V0 104 &< HIB dhic %
L PC-904 ¥ 712 CBPC %P REC L5 X S icinx
etk 37°C TIREL Mo BRBFOBRFE S LERHMC
B. subtilis ATCC6633 X Fi\\icF 4 R Z2EER LD, X4
7 94 Lo

B-7 7 x=—¥EHM  BRIREE LT E. coli No.
33% K.pneumoniae No. 10 |3 HIB rCoRRBEK Y,
Ps, aeruginosa IAM 1095 ¥s X UF) No. 163 {3 800 ug/ml
OPCGHETHERCHLIICEEAD 50mM PB(pH7.0)
BRROBETHAERMEBLFEA LI B XK 4.5ml
ZEHK (30002g/ml) 0.5 ml 0%, 30°C (Ps.aeru-
ginosa) H B\ L 37°C (E. coli, K. pneumoniae) 1
BS54 vFa—va vEAK 0.5 ml ZERMTER
B®L,1.0ml D= % 7 — % imx 8% 50mM PB(pH 7. 0)
L5ml iz, £ OBREFEREX A4 T » A4 Lo X
4 A7 94t B.subtilis ATCC6633 #*BFEHE & LT
50mMPB (pH7.0) : =% 7 —1=2: 1 DRAEWTHER
LTHLhEEMRC X 0T,

7. =y RARREHER

K 18+1g ¥7:1219t1gDICR R v A 1IN
10 EMA Lo MR B (HIB f ODggymu=0.4) ©
5 % & F v R R (Str. pyogenes ¥R <) X MIEA
WEL, HBERUIEKN 1 @5 oWA s WM 2hr. %,
FEFEOBSIIMAH 1,3:1,4;2,4 ¥72i21,3,5hr.
CETECIIMIRREMCE Wil oto 1AMKOL
TE®h & EDyo fHX B H L 10

IL % B # R

1. HEARZ I

Table 1 3s X U* Table 2 ic7&h 5 X 5ic PC-904 i
7o ABME, BUEBCEIVSBRARI I AYHEL
teo 2 J ABMEBIT ST L T2 PC-904 (2 %f R CBPC L [/
&L FOEMYIW, L LI Streptococcus RIS\ T
13 CBPC @ 4~16 fE DFEME X R L Str. faecalis o33 LT
10¢/ml ¢ 3. 13~12. 5ug/ml, 10°/ml -C 3. 13~25ug/ml
o MIC flﬁi’ﬁ?bﬁ:o

77 ARKEIC I\ TR, KFIX E. coli, Salmonella,
Shigella Ip & DIFPMEC S LT CBPC w5 iENEY
RL, &< Ps.aeruginosa v=i¥. GM I i35 0.2~
6.25ug/ml o MIC fER/RLIcANERI K %o ¥
Proteus e st L Tit 4 v ¥ — &k, BBtk & 31z CBPC
LR FDOEKRTH - Toht Pr.morganii [T\ THE
F&#(% CBPC X h EFFNEMETH - =0 PC-904 2

Table 1 Antibacterial spectra of3PC-904, carbenicillin and gentamicin——gram-positive bacteria—

Organism

MIC (ug/ml)

10/ml 10%/ml

PC-904| CBPC | GM |PC-904| CBPC GM

Staphylococcus aureus ATCC 6538 (209 P7JC-1)
Sta. aureus Smith

Sta. aureus 1200 A

Sta. epidermidis 1AM 1296

Streptococcus pyogenes Cook

Str. mitis 90

Str. pneumoniae Neufeld

Str. faecalis 8043

Str. faecalis 8213

Str. faecalis 10541

Micrococcus luteus ATCC 9341 (PCI 1001)
Bacillus subtilis ATCC 6633 (PCI 219)
B.cereus var. mycoides ATCC 9634
Corynebacterium xerosis NCTC 9755
Mycobacterium tuberculosis Hg,Rv

0.39 0.78 0.05 0.78 0.78 0.10
0.78 0.78 0.20 0.78 0.78 0.20
1.56 3.13 0.10 1.56 6.25 0.20
0.39 0.20 0.10 0.78 0.78 0.20
0.10 0.78 |12.5 0.10 0.78 |12.5

0.20 3.13 6.25 0.39 3.13 6.25
0.05 0.39 | 12.5 0.10 0.78 | 12.5

6.25 | 50 25 25 200 50
3.13 |50 25 3.13 50 50
12.5 50 25 25 200 50

0.025 | 0.20 0.39 0. 025 0.20 0.39
0.20 0.20 0.10 1.56 0.78 0.10

0.78 | 50 0.20 3.13 | >200 0.39
3.13 3.13 0.05 6.25 6.25 0.10
—_— —_— — | 400 1600 —

Inoculum size : a loopful of bacterial suspension (10%/ml or 108/ml)

Medium : HIA (Nissui)

Streptococcus : HIA supplemented with 5 % rabbit blood
Mycobacterium tuberculosis : Dubos medium (Eiken)
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Table 2 Antibacterial spectra of PC-904, carbenicillin and gentamicin——gram-negative bacteria—— '

MIC (ug/ml)
Organism 10°/ml 10%/ml

PC-904| CBPC GM | PC-904 | CBPC GM
Neisseria gonorrhoeae A 0.10 0.39| 3.13 -_ | —
Escherichia coli NIH'JC-2 0.39 8.25| 0.20 0.39 6.25| 0.78
E. coli 0111 0.78 3.13| 0.39 0.78 6.25 | 0.39
E.coli K12 0.39 1.56 | 0.20 0.39 3.13| 0.78
Salmonella typhi 901 0.39 0.78 | 0.39 0.39 1.56 | 0.39
Sal. typhi 58 0.20 0.78| 0.20 0.39 1.56 | 0.39
Sal. paratyphi 1015 0.05 0.78| 0.39 0.05 1.56 | 0.78
Sal. schottmuelleri 8006 0.10 1.56 | 0.39 0.10 3.13( 1.56
Sal. enteritidis G 14 1.56 6.25| 3.13 3.13 25 3.13
Shigella flexneri 2a 0.10 0.78 | 0.78 0.10 1.56 | 0.78
Shig. flexneri V5 0.10 1.56 ( 0.78 0.20 1.56 | 0.78
Klebsiella pneumoniae GN 45 0.39 0.78( 0.20 0.39 0.78 | 0.78
K. pneumoniae ATCC 10031 (PCI 602) 3.13 200 0.20 6.25 200 0.39
Serratia marcescens X100 3.13 12.5 0.20 3.13 12.5 1.56
Proteus mirabilis GN 2425 0.78 0.78 | 0.39 1. 56 1.56 | 1.56
Pr.vulgaris HX19 0.012 1.56 | 0.39 25 25 3.13
Pr. morganii Kono ‘ 6.25 0.78 0.78 | 100 6.25| 0.78
Vibrio parahaemolyticus ATCC 17802 0.39 100 1.56 0.78 100 1.56
Flavobacterium meningosepticum ATCC 13254 50 >200 12.5 200 >200 50
Haemophilus influenzae No.1 0.10 0.78| 3.13 0.20 0.78 | 1.56
Pseudomonas aeruginosa NCTC10490 0.2 0.78 | 1.56 0.39 1.56 | 1.56
Ps. aeruginosa 104 0.78 25 0.78 3.13 50 1.56
Ps. aeruginosa IFO 3445 1.56 50 0.78 3.13 100 1.56
Ps. aeruginosa IFO 12045 3.13 100 1.56 6.25 100 6.25
Ps. aeruginosa 1AM 1095 3.13 100 6.25 25 200 12.5
Ps.aeruginosa T 3.13 100 3.13 50 100 6.25

Inoculum size : a loopful of bacterial suspension (10%/ml or 10%/ml)

Medium : HIA (Nissui)

Haemophilus : chocolate agar (Nissui), 5

9% CO,.

Neisseria : TSA (Nissui) supplemented with 5% rabbit blood, cultured for 48 hrs.,5 % CO,.

K. pneumoniae, Serratia marcescens ¥~ 3 3.13~6.25
ug/ml 2 27e b OFEMMNED bhicizh Vibrio para-
haemolyticus, Haemophilus influenzae 3 X075 A
FAEERBEE D Neisseria gonorrhoeae %3 % MIC 3
0.1~0.78 ug/ml L @WH T\ Too

EE|OMEERC K THEN Table3 kmnEh %
X 5 ERE IUCEFRCThOMIMEEICN L TDH
MIC 0.05~0.78ug/ml O¥k: M kI 4 ¢, Bacteroides
fragilis Ti% MIC i 0.2 ¥7i% 6.25ug/ml &\ F
h i CBPC T\ i

tods, B, EEE, Mycoplasma pneumoniae iz
RAFIERER ST o o

2. BERSEERC BT 5 RERS

PC-904 DS 7 MERKIC 3513 5 BTt Stk CBPC &
XU'GM L HBL T Fig.2a~1 REh T3,

Sta. aureus ‘i3 108/ml D412 CBPCre b L 3 R
ERSHAICE » Tuieat, 10%/ml Cix PC-904 itk
121r L% CBPC D@4 X b £h 51, Str. faecalis D
213 MIC 45D ¥ — 2 1% 10%/ml ¢ 1. 56 ug/ml, 108/ml
¢3.13ug/ml & GM g L CBPC D25~ 50ug/ml
HLBNTHoto

E. coli OBALL, #91/3 OB EAHMIEER TH -
7op%& b 1% 108/ml ¢ 1.56 ug/ml &z, 10%/ml ¢ 1. 56~
6.25ug/ml 1o — 7 %58 CBPC Lk h 1~ 2%EhT
\ foo Enterobacter, K. pneumoniae "33\~ T % E. coli
IRk 1/3 DERIC A H ¢ ) % 3B ab 7ot CBPC R ML
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Fig.2 (1) Susceptibility distribution of clinical isolates
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Fig.2 (2) Susceptibility distribution of clinical isolates
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Fig.2 (3) Susceptibility distribution of clinical isolates
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Fig.2 (4) Susceptibility distribution of clinical isolates
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Table 3 Antibacterial spectra of PC-904, carbeni-
cillin and gentamicin—anaerobic bacteria—

Table 4 Effect of inoculum size on the antibacterial
activity of PC-904 and carbenicillin

MIC (ug/ml)
Organism

PC-904| CBPC | GM

Clostridium perfringens
Hotbs. | 010 | 0.20 | 8.18

Clo. chauvoei Okinawa 0.78 6.25 | 200
Clo. tetani T3 0.78 6.25 | 200
Clo. septicum 0.78 6.25 200

PropiombactcrmmPalims 0.05 0.20 3.13

Peptostreptococcus
anaerobius B38 0.39 |12.5 50
Fusobacterium nucleatum
2390 0.39 1. 56 6.25
Bacteroides fraglhsg _{u 0.20 | 12.5 100
Bacteroides fragilis
WS 12 6.25 |25 -
Inoculum size : a loopful of bacterial suspension
(10¢/ml)
Medium : GAM agar (Nissui), 48 hr. culture, an-
aerobically

MY REEFRRCE - 223BITL, &K K. pneumo-
niae T/ CBPCIZ A AW tETH 5 DR LAHTi3
10%/ml ¢ 1. 56 zg/ml, 108/ml C 25 ug/ml iz — 7 p%
Fbbhiz, Pr.mivabilisizxt 1L Ti3 CBPC DRZF L
Eh T30, PC-904 {RAKED MIC S0 —r7E
0.78~1.56 ug/ml #7711, Pr.morganii Ci3 CBPC
L1 ELBEETH -0 Pr.vulgaris (2EREM
Piud, CBPC i 50~100 ug/ml @ 5D — 7 ¥R
TORKL, AL 3.13~6.25 ug/ml it v’ — 7 1D b
h, CBPC LB LI Bh Tl

Serratia ©o\ Tk, WEKRFEBFEEHF 5 DAL
B OB EFIMETH » 7oht, CBPC b ThITETF
REMMA LR THIED Do —F, HEHMEDH
R ZE5 D 47 rCofERI1X, 10°/ml 04 PC-904 ¢
1% 1.56 ug/ml i 72. 4% OEk» EH L, 100ug/ml Ll E
DitERIL 2.1% 723 Th -0 ¥l CBPC T 3.13
ug/mlic 42.5% HisEF L, 100ug/ml LL LD
6.4% THbH, PC-904 13 CBPC i b LB T\ To

Ps.aeruginosa D413 10°/ml ¢ 1.56ug/ml 12,
10%/ml 1% 3.13~12.5ug/ml i AF|D MIC 4Hi0
= 7 BFEL, MEHIIED bhith -, —F4, CBPC
Ti% 10/ml T 50ug/mlic ¥ — 2 233 b # 1/3 DEILH
HTH b, 108/ ml CIxAYEROBIT 100ug/ml TR IE X
highotee Ticbd 108/ml TixF#ik CBPC D32
EOFEHTH D, CGM KT 5 REUS LR Lo

Haemophilus influenzae -CiZ. 0. 1~0. 2ug/ml it e —

) . Inoculum MIC (ug/ml)
rganism
(cells/ml) | pc_gos | cBPC
3x 10: 0.78 1. 56
Staphylococcus g§ %g. 8 gg (1, gg
aureus 209P 3x10°| 0.10 0.10
3x10* 0.05 0.05
1.5x10° | 25 200
Streptococcus 1.5X10" | 12.5 100
Sfaecalis 1.5%X10° [ 12.5 50
ATCC8034 1.5X10° | 12.5 50
1.5% 10* 6.25 25
6% 10: 1.56 1.56
: e 6X 10 0.39 0.39
Baciltus subtilis 6x10° | 0.20 0.05
6X 10* 0.10 0.05
6% 10% | <0.006 <0.006
3X 10: 0.05 0.10
. 3X10 0.05 0.05
Micrococcus luteus | 35100 | 0.025 0.05
3x10°% 0.012 0.05
3x10* | <0.006 0.05
1.4X% 10: 0.78 12.5
s . 1.4X 10 0.78 6.25
Escherichia coli | 14x107 | 0.78 6.25
1.4% 10 0.20 3.13
1.4X%X 10° 0.20 1.56
. 3.3X10° | 12.5 >400
Klebsiella 3.3x108 6.25 400
pneumoniae 3.3%x107 3.13 400
ATCC10031 3.3X10°8 3.13 200
3.3%x10° 0.78 100
1.2X10° 3.13 50
Pseudomonas 1.2X 108 1.56 50
aeruginosa 1.2X 107 1.56 50
104 -11.2%10° 0.78 25
'1.2%x10% 0.39 25
1.7%10° 0.78 1.56
Pseudomonas - 1.7%x 108 0.39 0.78
aeruginosa 1.7x 107 0.10 0.78
NCTC10490 1.7X 108 010 0.78
1.7 X 108 0.10 0.78
2X 10: . 1.56 1.56
: e 2X 10 1.56 0.78
Prgﬁg‘iszgmrabtlrs 2x10" | | 1.56 0.78
2X10% | . 0.78 0.78
2X10° 0.78 0.78
1.9X 10: 25 25
. 1.9X 10 1.56 12.5
Praoteus vulgaris | 795107 | 0.012 0.78
1.9%X 10° | <0.006 0.78
1.9% 10% | <0.006 078

Medium : HIA (Nissui)
Inoculum size : a loopful of bacterial suspension

72h3p b CBPC X b 1~2%EEh T\,
Acinetobacter calcoaceticus T3 3.13 ug/ml e
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Fig. 3 Cross sensitivity between PC-904 and CBPC in clinically isolated Ps.aeruginosa (48 strains)
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Fig. 4 In vitro activity of PC 904 on clinical isolates
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Table 5 Effect of medium on the antibacterial activity of PC-904 and carbenicillin
MIC (ug/ml)
Organism Drug Agar
TSA HIA NA® MHA
PC-904 0.78 0.39 0.78 0.39
. 209P
Sta. aureus CBPC 0.78 0.39 0.78 0.39
PC-904 0.78 0.39 0.39 0.78
E.coli NIH JC-2
coli NIH J CBPC 6.25 3.13 6.25 8.25
PC-904 3.18 3.13 6. 25 1. 56
K. oniae ATCC10031
pneumoniae CBPC 800 400 400 200
PC-904 0.10 0.10 0.10 0.10
Ps. ] NCTC10490
S aeruginosa CBPC 0.39 0.39 0.39 0.39
. PC-904 0. 006 0. 006 0.012 0. 006
Pr.vul HX19
r.vutgarts CBPC 0.78 0.78 1.56 0.78
Micrococcus luteus ATCC 9341 PC-904 0025 0025 0-025 0-05
- CBPC 0.10 0.10 0.10 0.10
B. subtilis ATCC 6633 PC-904 0.20 0.20 0.39 0.20
CBPC 0.10 0.10 0.20 0.20
TSA : Tryptosoya Agar (Nissui) NA : Nutrient Agar (Nissui)
HIA : Heart Infusion Agar (Nissui) MHA : Mueller-Hinton Agar (Eiken)
Inoculum size : a loopful of bacterial suspension (10%~7/ml)
Table 6 Effect of medium pH on the antibacterial activity of PC-904 and carbenicillin
' MIC (ug/ml)
Organism Drug pH
5 6 7 8 9
PC-904 . . . . X
Sta. aureus 209P 0.05 0.10 0.39 0.39 0.39
CBPC 0.10 0.20 0.39 0.39 0.39
PC-904 0.78 0.78 0.39 0.39 0.39
E.coli NIH JC-2
coli NIH J CBPC 6.25 6.25 3.13 3.13 3.13
PC-904 . . . . .
K. pneumoniae ATCC10031 1.56 313 3.13 313 313
CBPC 200 400 400 400 400
. PC-904 0.05 0.05 0.10 0.10 0.10
Ps. NCTC10490
aeruginosa CBPC 0.10 0.20 0.39 0.39 0.39
. PC-904 0.012 0. 006 0. 006 0. 006 0. 006
Pr.vul s HX 19
wears CBPC 1.56 0.78 0.78 0.78 0.78
Micrococcus luteus PC-904 0.012 0.012 0.025 0.025 0.05
ATCC 9341 CBPC 0.10 0.10 0.10 0.10 0.10
B. subtilis ATCC 6633 PC-904 0.05 0.05 0.05 0.10 0.20
CBPC 0.10 0.10 0.10 0.10 0.10

Medium : HIA (Nissui)

Inoculum size : a loopful of bacterial suspension (10°-7/ml)
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— 72 @B bh GM Kizg - Tiept, CBPCIoibL 8
~4EHNICThoto

Fig.3 Br&h b X 51, CBPC & PC-904 DM5EM:
HEBA% Ps. aeruginosa \2o\T R % & CBPC Mipkikic
NLUTHAFTESEERL, CBPC LI an &
Mo BN FETAIRNERE SR S,

L EDORERY ¥ &b T PC-904 w535 B K MRk D
RIUFMORRKEFIRYERTHL, Figdoish
ThH 5o

T 108/ml i 3.183~6.25ug/ml T Haemo-
bhilus influenzae, Pyr.mirabilis (3 100%, Serratia
aureus, Str.faecalis, Pr.vulgaris, Pr.morganii,
Ps.aeruginosa, Acinetobacter calcoaceticus Ig £ ®
BT 90% M, K. pneumoniae, Enterobacter T
134 80%, E.coli 1389 60% OBnREEXMEIEShT,

10%/ml Cix 3. 13~6. 25ug/ml C Haemophilus infiu-
enzae 100%, Pr.mirabilis, Str.faecalis 90%, Ps.
aeruginosa, Pr.vulgaris, Pr.morganii, Enterobac-
ter, E.coli, Acinetobacter calcoaceticus 75z £'i% 50~
60% DENRBERIEIEIh,

3. EEFOEE

& :Tabled WiREND X O/ T ABHE 4K,
77 AAMEE 6 BRI oW TR AT % L PC-9040 in vitro
PEEN CBPCRBCEBER OB Y X 1o

4y : TSA, HIA, NA, MHA 0 4 BOMITIXAF DO
MIC fHc k 2 I EBXTES bhich » o (Table 5),

pH : Sta.aureus tho 77 ABEE I X U Ps.aeru-
ginosa DPEBHER THEFBEOHANTED bh i
7, —BREALLEEIR OGN - (Table 6),

M : BEEROBRE 50% ¢ r MIKHRMTEF
RBOTBOEKENR DY, TORFEIHEL LBILI
2, —c e FmEMmC X DB 1/2~1/4 DOF
BRIEE -1, FLEMEMOBES, PC-904 DiE
&M 50% e b miEARINEE 1/2~1/8 T B 5 L 1o
(Table 7),

4 FEN

AEE X 5k Fig.5 ki3I hd X 5 Ps.aeru-
ginosa 104 fhico ¥ 105/ml o EEE B OB S 11 MIC
~2MIC v R CELICAREHITH H CBPC LAELE
DOREHNEE X hico i Ps. aeruginosa NCTC
10490 #kic#9 105/ml L #108/ml DEF XU BEE R #E
FELIEE, EEERRETCRRENTD b, REE
BEERITIZ 5 hr. ¥ Tix 103/ ml BEEORA 58D
Bhtco Tt PC-904 i X b 99~99.9% DI
Bahich, UEBEHEELAZRD LR (Fig.6)o

MBC i X 2#at : %iEEE% T 100/ml -5 —0F

Table 7 Effect of human serum addition on the
antibacterial activity of PC-904
Broth dilution method

MIC (ug/ml)

Organism Serum (%)
o [10 | 25 | 50
Sta.aureus 209P 0.39 [0.39(0.78 |0.78
E.coli NIH JC-2 0.78 |0.78 | 1.56 -
Ps.aeruginosa _

NNCTC 10490 | 0-20 [ 0-2010.20
Ps.aeruginosa 104 0.78 | 0.78 | 1.56 -
Ps.aeruginosa T 1.56 | 1.56 | 6.25 |6.25
Pyr.mirabilis GN 2425 |0.78 [0.78 | 1.56 |3.13
B. subtilis ATCC 6633 0.20 {0.20{0.39 -
M. luteus ATCC 9341 0.025 (0.05 | 0.025 | —

Medium : TSB (Nissui)

Inoculum size : 2.5%10%/ml (final)

Agar dilution method

MIC (ug/ml)
Organism Serum (%)

, 0 |10] 25 | 50
Sta. aureus 209P 0.78 i1.56| 1.56 | 3.13
E.coli NIH JC-2 0.39 |0.39) 0.78 | 0.78
Ps.aeruginosa NCTC10490 0.39 0.39| 0.78 | 3.13
Ps. aeruginosa 104 0.78 !0.78! 0.78| 3.13
Ps.aeruginosa T 3.13 |6.25|12.5 |25
Py.mirabilis GN 2425 |0.39 [0.78| 1.56 | 3.13
B. subtilis ATCC 6633 0.39 (1.56{ 1.56 | 1.56
M. luteus ATCC 9341 0.025 {0.05| 0.10; —

Medium : TSA (Nissui)
Inoculum size : a loopful of bacterial suspension
(10%/ml)

B4, Table 8tz 5 X 5ic MBC iz MIC LA
—{E#%7< L CBPC RIRBEN TH » 7o —F, 10°7/ml
LB R T MBC iz MIC fE& & dicikT o
FI3Eb bhe (Table 9), - ’

5. EEH

ErhOLEN : PC-904 13 pH7.0 D M/15 v v Bi#
EHF T3 AMEE TH H, HIB (pHT7.2) #TiX
2 Af, TSB (PH7.3) Tk 1 REETIREA LM
XD LRI H 5 TeDT 37°C B MchTOAFD

A X b MIC JIE~DEEILWIDOLELDNRD

(Fig. 7),
EHORES : BEMERT MIC % X% MBC &

FE DD b B Ps. aeruginosa NCTC 10490kic o &

PC-904 DABKRFTOLRERXRN LI, 100 £HE
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Fig.5 Bactericidal activity of PC-904 and carbenicillin on Ps.asruginosa 104
Medium : HIB(Nissui), Culture : Shaken at 37°C, Viable cell count : NAC agar(Eiken)
MIC : PC-904 1.56ug/ml, CBPC 50ug/ml
9 / 9
sl PC-904 sl CBPC
g 7L —é_: 7L Control
E =
r s 1/4MIC E g /
— n
8 =
. 5F & s
) 2
e 1/2MIC / 7l
>
3 3k V
2L ) o 2MIC
i 1 1 1 I 1 LoJbl
-050 1 2 3 4 5 24 (he) -050 1 2 3 4 5 24 (hr)
Fig.6 Bactericidal activity of PC-904 on P.aeruginosa NCTC10490
Medium : HIB(Nissui), Culture : Shaken at 37°C, Viable cell count : NAC agar(Eiken)
Control
104 Control 10
9 9
- 8 - 8 50 ug/ml
g g7
£ E 6
v P 250 ug/mi
5 5 5 sb e
2y 2 pg/ml = gf
< <
>3 \ / T
2+ 92l
10 1
1 50 ”m ‘\”i/m 1+
1 1 X, _“; 1| 1 1 1L 1
1 2 ] 24 (hr) 1 3 5 24 (hr)
Table 8 MBC of PC-904 and carbenicillin
Inoculum PC-904 CBPC
Organism size
(x10%/ml) MIC* MBC* MIC* MBC*
Sta. aureus 209P 1.6 0.20 0.39 0.20 0.78
E.coli NIH JC-2 1.1 0.39 0.39 6.25 6.25
K. pneumoniae ATCC 10031 1.9 3.13 6.25 400 400
K. pneumoniae GN45 0.5 0.39 0.78 1.56 1.56
Pr. mirabilis GN 2425 2.3 0.78 3.13 0.78 0.78
Pr.vulgaris HX 19 0.6 <0.025 <0.025 0.78 1.56
Ps. aeruginosa 104 0.6 0.78 0.78 50 50
Ps. aeruginosa NCTC 10490 1.6 0.39 0.39 0.78 0.78

Medium : HIB (Nissui), * ug/ml
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Table 9 Effect of inoculum size on MBC of PC-904
and carbenicillin

Inocu- PC-904 CBPC
Organismlum size
(/ml) MIC* | MBC* | MIC* | MBC*
5X107| 6.25 (1600 100 >1600
Ps. aeyu-| 5%X10°| 1.56 | 400 50 1600
ginosa | 5X10°| 1.56| 12.5 | 50 50
104 5xX10* 0.78| 0.78| 25 25
5x10° 0.78 0.78 | 25 25
5xX10%| 0.39| 0.39| 25 25
1.1x10%| 100 200 12.5 400
Ps. aeru- 1.1x107 1.56 | 200 0.78 6.25
ginosa |1.1x10° 0.39 0.39 0.78 0.78
NCTC [1.1x10° 0.39 0.39 0.78 0.78
10490 1.1x10* 0.20 0.39 0.78 0.78
1.1x102 0.20 0.20 0.39 0.39
9x107 6.25 | 25 12.5 50
E. coli 9%x10° 1.56 1.56 12.5 25
NIH 9%x10° 0.39 0.39 6.25 25
JC-2 9x10* 0.39 0.39 6.25 6.25
9%x10% 0.39 0.39 6.25 6. 25
9% 102 0.39 0.39 3.13 3.13

Medium : HIB (Nissui) * u«g/ml

BROFBEREROCIEEH A L Shr. THRFEIXHL/2
R THDORKEL, 10* HFREKROHA L 48hr. T
LD Hhich - o (Fig.8) o i b Ps.aerugi-
nose DEEMERMICIIEREHD PC-904 03 EH
DHOhH DR LEERBERNCIFRIED LR
Mot

B-F 7 2=—E it : Table 10 KiRXNB L5
E.coli ¥ XU K. pneumoniae g3k ® penicillinase iz
X o TEH 3% Z 13 5H PCG, ABPC X hizEFER
FBTH -7, Ps.aeruginosa ¥ © cephalosporinase
st LT, ABPC, CBPC RIEEETH - 710

6. <V RAEHRYLIEHFE

=V ADREAICER LRI TE BT X
h 5 LEHFRN D EDy fHERDI,

Ps. aeruginosa “Cix PC-904 % CBPC iz L LB D 1
~10 2D 1 BEORSETRFOHE,ED A, E.
coli, Pr.mirabilis T\3 CBPC L 2iZREDBHEMNTE
Hhhitco

K. pneumoniae T\ CEZ it PC-904 13898 £
BEREPBELIC, BELETECISBREERT XY,
PC-904 & CBPC L DZhHDERIZEA LR D LRI
ot (Table 11),

Fig.7 Stability of PC-904 in PB and test media at
37°C (initial, 50 ug/ml)

PB : M/15 phosphate buffer, pH7.0

HIB : Heart infusion broth, pH 7.2 (Nissui)

TSB : Tryptosoya broth, pH 7.3 (Niufti)
Bioassay : Disc method using B. subtilis ATCC 6633

100 -_%
- ——
N,
3 \
X, N,

Residual activity(?,)
w
=]
T
/
¢

1 5 — T aay)
Fig.8 Stability of PC-904 and CBPC in bacterial
suspension (Ps. aeruginosa NCTC 10490)

Medium : HIB(Nissui)
Culture : Shaken at 37°C
Bioassay : Disc method using B. subtilis ATCC 6633

o——o Control (in HIB)
@—e 10° Dilution (PC-904)
O===-010* Dilution (PC-904)
150 #»——x 10? Dilution (CBPC)

(ug/ml)

.*.ﬁk-
———
Pt

-:%:‘:
NN~

5 o 24 48 (hr)

100 ——

50|

—
wl

EH S EH D EDs, fHICKT5HBERFATH L,
Table 12 @ & 3 h T PC-904 i3y 5@+ L EDg
{EAEA L, FoOMEAIL CBPC OBA LV EHTH-
o

II1. # %

EE, fIRIREN B-7 7 2 AiAHEOFENERL
L,-COOH X ¥ 7ci3-SO,HE % K35 4 ® & LTCBPC,
SBPC iz ¥k \ T ticarcillin®, SCE-129%p5, % #- ABPC
FEMk L LT BL-P 16549, azlocillin®, mezlocillin®,
piperacillin (T-1220)®, PC-455%, CP-339941® #g}°
BEREIh T3,

F% L3 ABPC ¥tk OB5E+, ABPC -NH, £0
/7 R VBT v v {LiEbVRIREEIC 3¢ L C CBPC B
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Table 10 . Relative inactivation rate of PC-904 and other §-lactam antibiotics by S-lactamase

Enzyme source
Antibiotic E. coli No. 33 ! K. pneumoniae No. 10 Ps. asruginosa Iﬁlgfgs Ps. aerugmau&o. 163
MIC | Inactivation | MIC [ Inactivation | MIC | Inactivation | MIC [ Inactivation
(ug/ml)| rate (%) |(ug/ml)| rate (%) |(ug/ml)| rate (%) |(ug/ml)| rate (%)

Penicillin G 1600 100 >3200 100 >3200 100 >3200 100
PC-904 100 68 800 57 3.13 0 3.13 0
Carbenicillin | >3200 51 >3200 58 50 0 200 0
Ampicillin 1600 111 >3200 108 1600 0 1600 0
Cefazolin 6. 25 13 25 20 >3200 1130 >3200 1013

Enzyme preparation : E. coli, K.pneumoniae : cell free broth of overnight culture
Ps. aeruginosa : cell free extracts from sonicated cells which were cultured in
medium containing PCG (800 ug/ml)
Incubation condition : enzyme solution 4.5ml+substrate solution 0.5 ml (3 mg/ml), incubated at 37°C
Assay : 1.0ml of ethanol was added to 0.5 ml of incubation mixture to stop the enzyme reaction and
then 1.5ml of PB (pH7.0) was added. Residual activity of this solution was bioassayed using

B. subtilis ATCC 6633

Table 11 Protective effect of PC-904 on systemic infection in mice

o . Inoculum size Treatment MIC(ug/ml) EDy, (mg/kg)
rganism /mouse (X LDgg) hr. after
80/| route challenge PC-904| CBPC PC-904| CBPC
) . . sc 2 100 620
Ps. aeruginosa NC5 4x10* (5) sc 1,3 6.25 200 42 66
. " sc 1, 4 12 50
Ps. aeruginosa No. 158 2.2%10*(2.3) so 2 4 3.13 100 8.8 140
Ps. aeruginosa No. 158 2.6Xx10% (25) iv 1, 3 3.13 100 240 1060
. 6.5X10*(2.5) | sc 2 3.13 100 58 460
Ps.aeruginosa T 2x10° (8 sc 1, 4 . 29 290
7X10* (18 sc 1, 4 3.13 | (3.13)* 42 (ap*
E. coli NIH JC-2 6.3x10° (6) sc 2 0.39 6.25 160 130
E.coli 0111 4.7X107 (25) sc 2 0.78 3.13 160 180
. 276 (20) sc 2 1.56 3.13 35 35
E. coli No. 34 [ 112 (8) sc 1, 3 18 15
212 (25) iv 1, 3 1. 56 (3.13) *2 33 (30) *2
K. pneumoniae No. 18 2.3%X10° (20) sc 2 25 (1.56) *® 47 (6.0)*
Pr. mirabilis GN 2425 4.8%x10° (14) sc 2 1.56 1. 56 30 30
Pr.vulgaris No.1 1.9%X10°%(8.5) sc 2 0.05 0.1 320 640
Str. pyogenes S23 1.6%x10%(3.3) sc 1, 3 0.02 0.2 2.5 1.8
Animal : ICR mice (3) weighing 18+1g, 10 mice/group ( )* : GM
Challenge : suspended in 5% mucin (except for Str. pyogenes) ip ( *2 : SBPC
Observation : 1 week ( )**: CEZ

D in vitro FkwRTZ X #HH1L, ABPC »-NH, %
DEADRABIN B VBT o ML BRA LR,
BORIBEIEMA M, B - 577 - Pl ds L 0%
BRAROFMCH . 5LA% & LT PC-904 %5BA 15,
AHID in vitro HEEMIZIARAR? L FATHD,
77 ABMBE T CBPC & F%LL_E T Streptococcus g
& QT Str. faecalis DS 5Bk vt L C 1.56(10%/ml)
~3.18ug/ml (108/ml) CRSHSA D — 7 23D b
K ANE B X h B, Staphylococcus i, EFL

CBPC L izl ofm %R L, BEFHHICIE CBPC X
DETERT I, B-F 7 %< —CELKCIZERS
KRS Teh o T

77 ABHREI 35\ T, E. coli, Salmonella,
Shigella g & DSBS L CBPC © 2~16 f&0iE
MREH TEDBhic, EHIc CBPC 0¥ # A {E L
K. pneumoniae, Serratia, Vibrio, Flavobacterium
K hbieh OFEELRRDBR, E. coli, Enterobacter,

K. pneumoniae DEERF MR TIZH 1/3 DA EH
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Table 12 Potentiation of protective effect of PC-904
by divided dosing

Treatment l EDy, (mg/kg) Efficacy ratio
(hr. after (CBPC/PC-
challenge) | PC-904| CBPC 904)
1160 _
once (1) >600 | (g01-2240)
. 252 600 2.4
twice (1,3) | (117 549)| (248-1450) | (0.74-7.7)
- 99 294 3.0
8times (1,3,5)) (63"156)| (153-564) (1.3-6.6)

Organism : Ps. aeruginosa No. 158

Animal : ICR mice (3) weighing 19+1g, 10mice/
group

Challenge : suspended in 5% mucin, ip; 4.7x108
cells/mouse (3.5 LDyg,)

Treatment : sc

Observation : 1 week

MIC : PC-904 3.13 ug/ml, CBPC 100 ug/ml

MM AR LIS, CBPC iwtt LER IR EF MM
»bhice £ i CBPCItiz & A itk T K. pneu-
moniae T AF(IhIc h DIEERFL T\ o CBPC
X Pr.mirabilis Wi Hic B ERTA, FE R
BIEFERERR LT ¥1c4 v ¥ — A B Proteus iz
T, Pr.vulgaris it CBPC it MEA T » Feh A H
CIXRFMATR Lo Pr. morganii TIXLAR OEMIL,
CBPCiz L 1 HRES » T\ i, Serratia oo\ T,
1973 FE4MEOMKIIEARIC K L This h OREMY R L
TUR, BOE SR S htc kDR, MP KR BH OB st
LTRFRIRZE A LERER S - fehd, FEMF
DEDBRIINTE ) REMR IR Lo # - T Serratia T
ST AEFOFEMITEOSREFE, SR hhic
WEBTHEKRTH %o

Ps. aeruginosa \"3s\~Ti%, FEKS 8T 109/ml o
B4 1.56 ug/ml i, 108/ml Ti% 3.13~12.5 ug/ml &
FHORZUFHOE — 7 @b bhi, Thik CBPC
L 32 fELl EDEHTH H GM B2 2, &
FOREESE LOBRADOHHTH B,  HIT PC-904 i}
D Ps. aeruginosa 3 AEB TIIELERT, CBPCiH
B LT AANEEZ BT MIC EXRLAC
LIXBEEINAERTH S,

Haemophilus influenzae =.i3 PC-904 {3 CBPC X b
1~2%@HT ABPC RIETA5HDLELLR 50
BoEEmMLTWB eV b 555 B 8 O Acinetobacter
calcoaceticus =3t LT AFIL CBPC iR L 3 ~4 %
BT\ o

AF| O EFHECH T HEER— BB T TEHFR
¥ LT UEF S BT ICIER U =, Bacteroides

fragilisv:%ib‘tbt*ﬁﬁ‘]ﬂbtfi&&ibf;ﬁ. B-27
Bv— CEEBCIZPEEDELETH > 0

LIEDE3sh, PC-904 ix CBPC it tbL & DHHiEHE
3R T h, CBPC JEMZMBIC bIEENILAE
R, & e CBPCittRIMEICH LT biGEERR LA
FEF OHEIEE LORH TS %o

PC-904 DHEEEIL Y 7 s BIEBEOBE, BIEHN pH
CHE D OHMHMS B O B DIRMOR= VY v LD
BRTHD, MMFEMOLENETREEZRDOR, %
HomkBEEaESRIRETHH LiLAXRTHLOL
E2ohdM, REEMLTFHREIND LD bEBLL]
DINEot, TOREIXARORERKEI LB -
XAz LWV B DLELLR S,

AR OREEEIEEREC X D TR T 5, EE
HEERCRARITRBEHTH BN, — 8, REAR DS
it Fig.6 Icm&hb X5 99~99.9% DOHEIZAME
han, BEL—BOBEMSEANE L) BHMALICY
DEEXOLND, LBBRELICEILRENREE TR
fehote TOREAX, Fig.8 KRIh% X5 itd
TEADLTRFE LT TEARENMET LA TEY
MBI T AL —HELTELLID, HEEHRE
BOEEDOUED 2 H = XARDOWTIY, FFADIEHN
fELLBIBE L TS EBNYETOIRBETHH Ho Tk
GARTOEEOUBORER LUAREIERLIES
AHFLICEOREROME, EEOARMECEENH
AF e & o4 4O FE TS \WTAFICESRL
THFELLEENREAAT OO SBEY L 50H%DS
METH%,

EH|D B-F 7 2= —¥EHMEL E.coli 3 XU K
pneumoniae f1¥ d penicillinase 23, PCG ¥t
ABPC X hi3ETFLRETHY, Ps. aeruginosa (D
cephalosporinase iz ABPC, CBPC RI&#RETH»
7o PC-904 s XUIBEDOZhHDOETO MIC
B-7 7 x=—XEHEOBIGREY & 5 &, FAOBDE
B B-7 7 2~ —FEHMEES D TR, FFOHE
EBHEE T FRASBANORMEORIF I LI XA
I HREIhD,

AH| DO~ v ARRE5 %R LARBE T CBPC 0HfF
e\l 10 fEBREBRNTH -, KBE, BHETIR
EE D\ CBPC L R IZRBEDH I TH - 1o

PC-904 & CBPC o in vitro HE DXL in vivo
RV TUIETRN LTI, KF D in vivo FHRIT
SERSC L DB Ihi, ZOERIRPEOKTS
T 1EREDORATREI N DY, AR L-EHOMHEY
PRIET2 O I HLICEFE DM LELTH0L#%
2 bhdo £AHEEOE BA I SHESRE
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DEMOEANBMEMRMYERZIES LITIVAE
FOEERNTOHROHMENIHEINBS,

BERK I, ETEIFCIBECLTHEHE,
CBPC L DBRILICKZENL L, WThORERBTLYY
%ﬂ‘ﬁ#éhto

FHOMBEMIIILBMRIFT pH 2 ToOXEMI
4.7hr. THo eV, EOHEC X5 MR ERHRLE
BoREL DT, FHOWBRIITRILE &HTF
HEhse

IV. ¥ & (]

1. PC-904\3KIKAR2 + F A%RL, &I Ps.ae-
ruginosa ¥ hay, 77 ARMBRECEICER L.
in vitro COH Ps. aeruginosa FE¢Eiy GM T IER L oo

2. CBPC fit% Ps.aeruginosa, E.coli Ir X Otk
$ X CBPC JEREM D K. pneumoniae, Serratia,
Py.vulgaris, Str. faecalis X 62 GM FERRSEHIRT M
H IR b RFLTE R R L,

3. ZHOHEEMAL IVREOIERC I O EY
i”?‘io

4 FETEICEBEC X<y ALFRPERER
T, PC-904 | Ps.aeruginosa 04 CBPC ¥ 3o
1~10 501 R TCBPC LRSDYHRYR LI, ¥
E.coli, Pr.mirabilis 03413 CBPC Lt ABEOHE
AAEDLRI

5. U AL ERIBIHERCI\VT, PC-904 134
HE LS XY EDyy fEORAHERCED LT,

(RERIZEM 50 £1 A HMRF 52 4£8 Archi
> TElEhi, )

AHREC YD RIGZBE 5 ZHEY B e KR
REEZEMA—AH EEE=HKHE, YOR =K i
BEBCREOMELRLET, TLEAERE®BCYD
CBNR WO RAERTF, <~y F, EHTH
AHERCBRHEHKL T,

X [
1) NogucHi, H.; Y. EpA, H. TOBIKI, T. NAKA-
GOME & T. KOMATSU : PC-904, a novel broad-
spectrum semisynthetic penicillin with mar-

ked antipseudomonal activity : Microbiological
evaluation, Antimicr. Agents & Chemoth. 9

: 262~273, 1976

2) BR{pMEYe : B RWELERE MIC) B
¥, Chemotherapy 23 :1~2, 1875

8) SUTHERLAND,R.; J.BURNETT & G.N. ROLIN-
SON : @-Carboxy-3-thienylmethyl penicillin,
(BRL 2288), a new semisynthetic penicillin :
in vitro evaluation, Antimicr. Agents &
Chemoth-1970 : 390~395, 1971

4) NOMURA, H.;I. MiNaMI, T. HITAKA & T. FU-
GONO : Semisynthetic @-lactam antibiotics, 8.
Structure activity relationships of a-sulfo-
cephalosporins. J. Antibiotics 29 : 928~936,
1976

5) PRICE, K. E.; F. LEITNER, M. MISIEK, D. R.
CHISHOLM & T. A. PURSIANO : BL-P 1654, a
new broad-spectrum penicillin with marked
antipseudomonal activity : Antimicr. Agents
& Chemoth-1970 : 17~28, 1971

6) STEWART,D.; G.P.BODEY : Azlocillin, in vi-
tro studies of a new semisynthetic penicillin.
Antimicr. Agents & Chemoth. 11 : 865~870,
1977

7) BODEY,G. P. & T. PAN : Mezlocillin, in vitro
studies of a new broad-spectrum penicillin.
Antimicr. Agents & Chemoth. 11 :74~.79,
1977

8) MITSUHASH]I, S.;I. SAIKAWA, & T. YASUDA : In
vitro and fn vivo antibacterial activities on a
new synthetic penicillin, T-1220: 16 th In-
terscience Conference on Antimicr. Agents &
Chemoth. p.349, 1976

9) TACHIBANA, A.; K. YANO, K. Komiva, K.
MURAKAMI, T.OSONO & K.MASHIMO : A new
broad-spectrum penicillin, PC-455 1. Anti-
microbial and biological studies : 15th Inter-
Science Conference on Antimicr. Agents &
Chemoth. p.256, 1975

10) RETSEMA,J.A.; A.R. ENGLISH & J.E.LYNCH
: Laboratory studies with a new semi-syn-
thetic penicillin, CP-33994 : 15th Interscience
Conference on Antimicr. Agents & Chemoth.
252, 1975 )

11) /MABRE, KEBAT, ALR-, REBERX, K=
8=, BR ¥, HRWEEE, HTE4L: PC-904
DOMBEEE X CEBRRS L OEE - D Ww T,
Chemotherapy 26 S-2 : 154~158, 1978



110 CHEMOTHERAPY APR. 1978

IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITIES
OF PC-904, A NEW SEMISYNTHETIC PENICILLIN

Tosuiakt Komatsu, Akio Izawa, Kenjt Irig,
Yoko Kisaki, Takao Okupa, Yasuko Epa Nosursucu AKAKURI
and Hirosui Nocuchi

Research and Development Center, Pharmaceuticals Division,
Sumitomo Chemical Co., Ltd.

PC-904, sodium 6-[D(—)-a-(4-hydroxy-1, 5-naphthyridine-3-carboxamido) phenylacetamido]-peni-
cillanate, is a broad-spectrum semisynthetic penicillin with marked antipseudomnal activity, derived
from ampicillin. Following results concerning its in vitro and in vivo antibacterial activities were
obtained.

1. Its antibacterial activities against gram-positive bacteria were comparable or superior to carbe-
nicillin. In particular, PC-904 exhibited more potent activity than carbenicillin against Streptococci.
This agent possessed a characteristic to be active on Streptococcus faecalis insensitive to carbenicillin
and gentamicin to a considerable extent.

2. As far as gram-negative bacteria concerns, PC-904 was generally much more active than carbe-
nicillin. Particularly, on Ps.aeruginosa, it exhibited about 30 to 100 times more potent activity than
carbenicillin.

3. PC-904 also possessed potent antibacterial activities on carbenicillin-resistant Ps.aeruginosa or
E. coli, and on carbenicillin-insensitive K. pneumoniae, indole-positive Proteus, Serratia and gentamicin-
insensitive anaerobes efc.

4. Its antibacterial activities were only little influenced with test media and pH. Its activity was
weakened to only about 1/2 to 1/4 by serum addition.

5. Antibacterial activities of PC-904 were influenced with heavy inoculum size.

6. This agent acted bactericidally in light inoculum size, but in heavy inoculum size majority of
- bacteria were killed and only a portion of bacteria survived and regrew after a latent period.

7. In vivo effect of PC-904 in experimental systemic infection in mice was also confirmed in both
subcutaneous and intravenous injection.

On Ps.aeruginosa its efficacy was several to 10 times more potent than carbenicillin and on E.coli
and Pr.mirabilis comparable to carbenicillin.

8. When dividedly dosed, the effect of PC-904 was potentiated. The ED;, values in divided dosing
were more markedly lowered than carbenicillin compared with those in single dose.



