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Table 1 Antibacterial activity of AC-1370 against Fig.2 Antibacterial activity of AC-1370
standard strains of bacteria S. pyogenes(75 strains)  106cells/ml
MIC 1 S 100,
(ug/ml) X AC-1370
Test organism AC-1370| crz | cEz g
S. aureus FDA 209 PJC-1 | 3.13 | 0.78 0.1 £
S. aureus Terajima 1.56 0.1 0.78 £ 60
S. aureus MS 353 313 | 0.39 0.1 £
S. pyogenes Cook 0.39 0.05 0.025 5 401
B. subtilis ATCC 6633 3.13 0.39 0.1 X
M. luteus ATCC 9341 3.13 0.05 0.78 £ 207
=
E. coli NIHJ-J C-2 1.56 0.1 0.78 E ol e
R O <0.013 0.025 0.1 0.39 1.5 6.25 25
E. coli K12 C600 0.78 0.025 0.78 0.013 0.05 0.2 078 313 125 50
S. typhimurium 1ID 971 3.13 0.39 0.78 MIC( wg/ml)
S. typhi 901 0.39 0.1 0.2
S. paratyphi 1015 0.78 0.05 1.56
S. schottmuelleri 8006 0.78 0.1 0.78 Fig. 3 Antibacterial activity of AC-1370
S. enteritidis G 14 0.78 0.2 0.78
P. mirabilis IFO 3849 0.39 0.1 6.25 ~ 100 E. coli(96 strains)  10°cells/ml
S B X .
P. vulgaris 0X-19 0.1 £0.013 6.25 % I O Sl
P. vulgaris HX-19 0.1 £0.013 6.25 2 801 - < 'fCEZ AC-1370
M. morganii TFO 3848 0.2 £0.013 25 E S
P. rettgeri IFO 3850 0.39 0.1 0.39 2 601 [ CPz
K. pneumoniae PC1-602 0.2 £0.013 0.39 g //’
E. cloacae 963 1.56 0.2 >100 S 404 ){l
E. aerogenes ATCC 13048 | 3.13 0.2 100 AN /
S. marcescens IAM 1184 0.39 0.2 |>100 2 204 x’/
P. aeruginosa IFO 3445 0.78 1.56 |>100 —é wex?”
; O e
P. aeruginosa NCTC 10490| 3.13 3.13 |>100 5 <0.013 0.025 0.1 @ 039 1.56 6.25 35 1%
P. aeruginosa PAO 1 1.56 1.56 |>100 0.013 0.05 0.2 0.78 3.13 12.5 50 >100
MIC( g/ml)

Fig. | Antibacterial activity of AC-1370
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Fig. 5 Antibacterial activity of AC-1370
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Fig. 6 Antibacterial activity of AC-1370
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Fig. 7 Antibacterial activity of AC-1370
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Fig. 8 Antibacterial activity of AC-1370
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Fig. 9 Antibacterial activity of AC-1370
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Fig. 10 Antibacterial activity of AC-1370
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Fig. 11 Antibacterial activity of AC-1370
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Fig. 12 Antibacterial activity of AC-1370
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Fig. 13 Antibacterial activity of AC-1370
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Fig. 14 Antibacterial activity of AC-1370
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Fig. 15 Antibacterial activity of AC-1370
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Fig. 16 Antibacterial activity of AC-1370
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Table 2 Antibacterial activity of AC-1370 against clinical isolates of bacteria

AC-1370 CPZ CEZ
Organism Stenime MIC,, MIC,, MIC,, MIC,, MIC,, MIC,
(ug/ml) (ug/ml) (ug/ml) (ug/ml) (ug/ml) (ug/ml)
S. aureus 100 6.0 17.0 0.60 1.3 0.20 0.35
S. pyogenes 75 0.29 0.50 0.06 0.10 0.03 0.05
E. coli 96 1.10 15.0 0.06 0.70 0.70 2.60
F. mirabilis 99 0.72 1.43 0.24 . 0.51 3.13 5.40
P. vulgaris 75 4.70 >100 0.69 1.70 >100 >100
M. morganii 100 2.28 90.0 0.66 3.90 >100 >100
P. rettgeri 76 2.50 50 1.15 8.40 9.00 >100
P. inconstans 21 5.00 46.0 2.20 5.10 27.5 100
K. pneumoniae 60 0.96 11.5 0.07 2.0 0.63 2.0
H. influenzae 27 0.07 1.65 0.01 0.02 5.40 20.5
E. cloacae 100 2.60 50 0.20 3.13 >100 >100
S. marcescens 100 3.60 >100 0.70 50 >100 >100
C. freundii 50 5.10 >100 0.30 21.0 21.3 >100
N. gonorrhoeae 50 0.58 3.60 0.04 0.26 1.48 7.00
B. fragilis 44 40.0 >100 45.0 >100 >100 >100
Organism No. of AC-1370 CPZ CFS LMOX
M ml 2.70 1.56 0.84 455
P. aeruginosa 93 Mig:: Eﬁifmﬁ 9.80 6.25 2.35 18.4

WEA L - TEFOPMEIIHT 5 MIC 2 L7z,

MBC DBIEIZIZ RO FiEx A7z, ABM 312T—
L A AR L, AR B i SRR o O
EEAs10%ells/ml & 7c B & 5 (CHERE L 72, 37°C18RFMINT R
%, ERoOBErBEIN LT VR/BEY L > TMIC
LT, KICHOREIGBD LN w270 A% 17
077y I k> TEA RN O heart  infusion
agar (EFF) 12495 pl BEFEL, 37°C, 18BFRIMERTR, W
DEBEHECHED LN RN EANRE % MBC & L
72,

5. #EMERICRIZTRE

E. coli ML 4707 ¥, K. pneumoniae GN 6445 #%, P.
vulgaris GN 5737 ¥k, P. aeruginosa GN 11189 tk % fi
R e L7, ZEbk%10ml © ABM 312 H&#%37CIZ T
IREFEFE L, W 10%cells/ml (5% L 7212 &3RA 20
2, ELICIREEELKIT 2, M2 EKABRER 1/4,
1/2,1,2,4,8 XMIC T %, HOFaIC T § #8403, ¥
BRI AR A9 T R BIE L RN,

6. A-lactamase (2X ¥ » REM S & URIM

A-lactamase I3 BB TTHRREN-80TIZT fx
HEXNTVLEERAHV72Y B-lactamase EMEIT,
spectrophotometric method®”i= k- T #l 5 L, AC
-1370 O AN K5 ##E12261nm TORKEN LI L - T
k72, Vmax, Km fifix Lineweaver-Burk ¢ plot & 1)
k&, penicillinase (PCase), cephalosporinase (CSase)
12 & ks #klE, &2 PCG, CER DIk s if® E %
100 & L 72 HE TR L 72,

7. 7 ABREAEER

ICR &= 2 fk&E20+ 2 g %, 1HA1REHY
1 BE1OVCfERS L 72, & & L T P aeruginosa GN
11189, P. aeruginosa GN 3315, E. coli ML 4707, K.
puneumoniae GN 6445, P. vulgaris GN 4712, S. aureus
Smith% Fv: 72, BCULEIZIERENERIE L, SR T %
5tz etk 5 BRI EBEEL, &EADS0%H
e 55 (EDs) # Litchfield-Wilcoxon #1205 &
EL 7z,
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II. % 8 #& R

1. ZEFEKICHT 5 RS2 MHE

FIEHEERICN T 5 AC-1370, CPZ, CEZ st %
Table 1iZRL72, 77 2bMEICxTL T AC-1370 i%
CPZ, CEZ IR HE N % > Tfzhs, 3.13ug/
ml LT OBETTXToOkIZH L EBFRIELRL 72
—%, SREICNL TIZ CPZ LIZIZEFENHRIFLINE
hERL, $£72, 2o 77 2EMHEICH L TCPZ &
X455 L0 CEZ L Y ENBLVWHEANZ b
7 L%x L7 (Table 1),

2. BRERSBEMRICXT T 5 AR

B K7 BERR A FT11668K 12 0§ 5 A&l BRZ M & MRET
L7, BRIZAEEES®EE LT Fig. 1~16 12, %7z Tab-
le2 i BEMRN50% 5 & BN FEE %M1 T 5 RAIR
E (MICse0) %L 7

S. aureus 100BRIZXFL, EHL 72%8F D) L CEZ A°
&L BELHEEEZRL, 2T CPZ, AC-1370 NliE
T#H~72 (Fig. 1),

S. pyogenesTSHRIZ I L T L S, aureus & [EkkIZ CEZ
HELENTE D, AC-1370 I2MBANIZ N0 5 Bk
TH 7295 0.78ug/ml 12 TTXTOMDREEF ZRHIEL
7z (Fig. 2).

E. coli96kkizx+ L Tix, AC-1370, CPZ, CEZ © MICso
fifil %21.10, 0.06, 0.70ug/ml TH ", CPZH» &L B
FrfExR L7z (Fig. 3),

P. mirabilisQOFRIC X LTI, E. coli DY X [EEIC
CPZ & MICsfifii20.24ug/ml N TEY, DT AC
-1370 AV ELAF 2 i 4 2 ik L, MICsof 130.72ug/ml T
#H -7z (Fig. 4),

M. morganiil0O¥k, P. vulgaris75%, P. rettgeri76%k
B LW P inconstans2 #1283 5 AC-1370 o MICsofi
3, %722.28, 4.70, 2.50, 5.00ug/ml THYH, wIFh
N e L CPZIZ oW TR AMEEE %~ L 72 (Fig. 5
~8),

K. pneumoniae60¥RIZE L Tl3, E. coli 131X Tulkk7:
g —EkalL, CPZAbENT W (Fig. 9),

H. influenzae 27%Z 8L T3, AC-1370 o MICsofii
130.07ug/ml X 9@ WU EEA R L 72, £ 723.13ug/ml
12T XRTOMDREE %ML L 72 (Fig. 10),

E. cloacael00%k, S. marcescens100¥k, C. freundii50
BRiz k3 5 AC-1370 DHLH 1113 CPZ = CEZ nHhH T
HN, B0 77 LEWHETEEE CPZ L) XXH5EHET
& -7z (Fig. 11~13),

—Ji, P. aeruginosa93#1Z x4 L Tix, CFS A%z b sfiv
&M % L, MICsofiti(320.84ug/ml Td 72, AC

DEC. 1984
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Fig. 18 MIC and MBC
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Fig.20 MIC and MBC
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Fig. 22 Bactericidal activity of AC-1370
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Fig. 23 Bactericidal activity of AC-1370
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Fig. 24 Bactericidal activity of AC-1370
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Fig. 25 Bactericidal activity of AC-1370
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Table 3 Stability and affinity of AC-1370 and other antibiotics against various types of g-lactamase

Vmax? Km (M)
Group Source of enzyme
AC-1370 | Cefoperazone | AC-1370 | Cefoperazone | Cephaloridine

E. coli GN5482 1.6 1.7 357 52 270

E. cloacae GN7471 <0.1 0.6 N.D.? 103 714

S. marcescens GN10857 0.2 1.3 100 11 667

Cephalosporinase P. aeruginosa GN10362 <0.1 3.0 N.D. 18 164
P. rettgeri GN4430 <0.1 3.2 N.D. 23 62

M. morganii GN5407 0.06 0.01 182 18 222

C. freundii GN7391 <0.1 N.D. 58

P. vulgaris GN7919 28.7 4.1 500 6 175

Cefuroximase P. cepacia GN11164 529 667 238
B. fragilis GN11477 3.6 26.1 73 88 303

Vmax® Km (uM)
Type of enzyme
AC-1370 | Cefoperazone | AC-1370 | Cefoperazone Penicillin G

Type 1 0.5 58.2 57 105 13

R Type II 4.8 8.8 278 3 5
Penicillinase Type III 16.0 21 333 12 15
Type IV 2.1 <0.1 79 N.D. 57

a) The Vpax value of cephaloridine was taken as 100%
b) The Vpax value of penicillin G was taken as 100%
c) N.D. : Not detectable

MK, E. coli, S. marcescens, M. morganii
CSase I2¥+4 5 Km ffiix &< 357, 100, 182uM & v 1L
L CPZ 0 Km iz bk & fE2 R L 72,

—%, P. ovulgaris, P. cepacia DIEET 51 HY 5B
cefuroximase (CXase) (2%t L T, AC-1370l3 %%
ETHY, it Vmax 13 £%28.7%, 52.9% Th - 72,
Lo LIt CXaselzxtd % A& o Km 13500 M
UETHY, BAERENLDEEZ SN,

PCase (2xf L T AANIT ERILETH Y, $HiC Ty-
pe I PCase (=t L #H%f Vmax 120.5% & BIF 4 & T
&1,

6. ¥ RRBRPATER

7 A FRRPIITT B iEHFSNR % Table 41277,

P. aeruginosa GN 11189 2% L, 1E4&5IZHB T
AC-1370 12 CPZ I kX MICE TR IE 1 D% > T
51220 b 5T, CPZ 08 4 fEDEN - IEFME 2R
L7z 72 CBPCIZ e, #ISHENEEMRETRL 72,
BE R E HETICHEY, REIDBEFHRIZ X SICBTFY

A& Z R L 72, — 4, AC-1370 »* Az le~x b RiF%
MIC {5 % 7~¥ P. aeruginosa GN 3315 #ki2 %L Tid, &
Bl X LN ibBmMIRERL, CPZO# 71,
CBPC D#NTHEEN R TH » 72, E. coli ML 4707
2R L T L ERR L m A a8 b, CPZ &R L,
CEZn#2E0mExR L7172, —F, K. pneumoniae
GN 6445 12xf L Tiz, MICfET#ENn 2 CPZ nhHAC
13700y THEDEFENRERL 72, S. aureus Smithic
L TlE, CEZARLENTBETH 72,

. = &=

AC-1370 3R B 2 SoH 72 7 7 LBEEHB L U7 7
LIGHEICIRILCIE AR P 725 FL Tz, L
LIME D58 13 CPZIZ e WE R TH - 72,
REHIZBL TZ P vulgaris i2%F L T MIC & & MBC
EICBH & 5386 S N7z HY, Mol L TIdmifElxid
IF—ELTE), FEIBCEREN*ET2L0DEEZ
bMd, P ovulgaris IZxF L TRRBREN»KET T 5D
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Table 4 Therapeutic effect of AC-1370 and other antibiotics on experimental infection in mice
b
Organism (collsfmonse) Drug Smetm | wgimb k)
1.6 X 10° AC-1370 1 3.13 73 (4.2~120)
CPZ 1.56 319 (14.5 ~70.3)
CBPC 125 109.0 (26.9 ~ 89.9)
o 1.0 X 10° AC-1370 1,3 3.13 59 (3.7~94)
P. aeruginosa CPZ 156 177 (9.5 ~32.8)
GN11189 CBPC 12.5 105.0 (79.0 ~ 138.0)
0.8 X 10° AC-1370 13,5 3.13 32 (14~7.0)
CPZ 1.56 77 (2.6 ~23.1)
CBPC 12.5 673 (36.4 ~ 122.8)
o 1.1 X 10° AC-1370 1 3.13 74 (33~173)
P. aeruginosa CPZ 6.25 469 (17.5 ~125.6)
GN3315 CBPC 50 127.0 (53.8 ~ 299.7)
1.9 x 10° AC-1370 1 0.39 20 (13~3.1)
E. coli®” cpz 0.05 27 (13~5.7)
ML4707 CEZ 0.78 55 (25~112)
X. preumoniae 2.0 X 107 AC-1370 14 156 224 (195 ~ 25.6)
. CPZ 0.10 37 (3.1~44)
GN6445 CEZ 0.78 476 (417 ~54.4)
1.9 x 10° AC-1370 1,4 6.25 24 (22~26)
5. aureus® CPZ 156 16 (13~19)
Smith CEZ 0.10 0.35 (0.30 ~ 0.40)

a) 5% Mucin was added to the suspension

b) ED,, values were calculated as a total dose. Numbers in parentheses indicate 95% confidence limits

13, REDY P. vulgaris DEAET 570 %L A —212k
BN LELTZHEEZ N D, In vitro FLE N Tl
CPZ LN XX EDIBMBEMT I hhrbbT=T X
RPERHM R TIICPZEI N B L ERTH N, 4K
AICBWTHHEEE2TTZ &E2AC-13700 &
KO EEZ LTz, RENIRIFLKNEEZ R =
EDRHLNTEN?E, BHTERAMEHO—R &%
2 HNBD, ZOMIZ ERBF SR FIC AT 5 BEaash R,
MEFETIZ BT 2B 0B O%, RENZHEADIE
Ar#@EEINTsY), TNS5ERDEELEZ S
5, AC-1370 NE T %511 7% HAKNILE I OIERIZ 13 &
SIZFHM AR LETH DL EEZ LI,

X [
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ANTIBACTERIAL ACTIVITY OF AC-1370

TE1ZO MURATA, YUKIO SASAKI, MATSUHISA INOUE and SUSUMU MITSUHASHI
Department of Microbiology, School of Medicine, Gunma University

AC-1370, a new semisynthetic cephalosporin, has a broad spectrum of antibacterial activity against
gram-positive and gram-negative bacteria, especially Pseudomonas aeruginosa. It was active than cefazolin

against gram-negative bacteria, such as Proteus species, Enterobacter cloacae, Serratia marcescens, Citrobacter

freundii, Haemophilus influenzae and Neisseria gonorrhoeae, however, not so active as cefoperazone. Against

P. aeruginosa, it was slightly less active than cefsulodin and cefoperazone, but more active than latamoxef. As

with other beta-lactam antibiotics, there was only a small difference between the minimal inhibitory con-
centrations and the minimal bactericidal concentrations of AC-1370. It was relatively stable to the hydrolysis
of beta-lactamases, especially against cephalosporinases. AC-1370 showed the unique antibacterial property
that its activity was more potent in vivo than expected from in vitro and this was particularly true in P.

aeruginosa infection tests; the therapeutic activity of AC-1370 was approximately two to six times more

potent than that of cefoperazone, whereas its in vitro activity was lower than that of cefoperazone.



