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Table 1 Antibacterial spectrum of AC-1370, CPZ, CEZ and CAZ
Gram-positive bacteria

(108 cells/ml)

MIC (ug/ml)
Organism

AC-1370 CPZ CEZ CAZ
S. aureus 209P-IC 12.5 3.12 0.19 6.25
S. aureus Smith 125 1.56 0.39 6.25
S. aureus Terajima 12.5 6.25 0.39 12,5
S. aureus Neumann 6.25 6.25 0.19 6.25
S. aureus E-46 6.25 0.78 0.78 6.25
S. aureus No. 80 (PC-R) 50 6.25 6.25 6.25
S. epidermidis 100 25 1.56 25
S. pyogenes S-23* 0.78 0.19 0.19 0.1
S. pyogenes Cook* 0.78 0.1 0.1 0.1
S. faecalis* 50 6.25 >100 >100
S. viridans* 50 12.5 >100 >100
S. pneumoniae type I* 0.78 0.1 0.1 0.1
S. pneumoniae type II* 0.78 0.1 0.19 0.1
S. pneumoniae type III* 1.56 0.19 0.1 0.1
M. luteus ATCC 9341 6.25 0.19 0.78 0.78
B. subtilis ATCC 6633 1.56 0.39 0.19 1.56
B. anthracis 6.25 3.12 0.19 50

* Sensitivity test agar supplemented with 10% horse blood

Table 2 Antibacterial spectrum of AC-1370, CPZ, CEZ and CAZ
Gram-positive bacteria

(108 cells/ml)

MIC (ug/ml)
Organism

AC-1370 CPZ CEZ CAZ
S. aureus 209P-JC 6.25 0.78 0.19 6.25
S. aureus Smith 6.25 0.78 0.19 3.12
S. aureus Terajima 6.25 1.56 0.19 6.25
S. aureus Neumann 6.25 0.78 0.19 0.78
S. aureus E-46 3.12 0.39 0.39 1.56
S. aureus No. 80 (PC-R) 12.5 0.78 1.56 6.25
S. epidermidis 100 6.25 1.56 125
S. pyogenes S-23* 0.1 0.05 0.1 0.025
S. pyogenes Cook* 0.19 0.1 0.1 0.05
S. faecalis* 12.5 6.25 100 >100
S. viridans* 50 6.25 50 >100
S. pneumoniae type I* 0.1 0.05 0.1 0.05
S. pneumoniae type II* 0.39 0.05 0.1 0.1
S. pneumoniae type III* 0.39 0.05 0.1 0.05
M. luteus ATCC 9341 3.12 0.05 0.39 0.39
B. subtilis ATCC 6633 0.39 0.05 0.19 0.1
B. anthracis 6.25 1.56 0.19 S0

* Sensitivity test agar supplemented with 10% horse blood
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Table 3 Antibacterial spectrum of AC-1370, CPZ, CEZ and CAZ

Gram-negative bacteria

(10® cells/ml)

Organism

AC-1370 CPZ CEZ CAZ
N. gonorrhoeae * 0.1 0.05 0.78 0.05
N. meningitidis * 0.1 0.05 0.39 0.05
E. coli NIHJ JC-2 6.25 0.39 3.12 0.19
E. coli NIH 12.5 0.39 1.56 0.39
E. coli K-12 6.25 0.1 1.56 0.19
C. freundii NIH 10018-68 >100 6.25 >100 25
S. typhi T-287 3.12 0.19 1.56 0.19
S. typhi 0901 3.12 0.19 6.25 0.19
S. paratyphi A 12.5 0.19 3.12 0.1
S. paratyphi B 3.12 0.39 3.12 0.19
S. enteritidis 25 0.78 6.25 0.39
S. dysenteriae E-7 3.12 0.39 3.12 0.19
S. flexneri 2a E-10 6.25 0.1 1.56 0.19
S. boydii EW-28 3.12 0.1 1.56 0.1
S. sonnei EW-33 3.12 0.1 0.78 0.05
K. pneumoniae NCTC 9632 1.56 0.78 3.12 0.78
E. cloacae NCTC 9394 50 1.56 >100 0.78
E. aerogenes NCTC 10006 50 1.56 >100 0.39
H. alvei NCTC 9540 50 0.78 >100 0.39
S. marcescens 1FO 3736 6.25 3.12 >100 0.1
P. vulgaris 0X-19 >100 >100 >100 0.19
P. mirabilis 1287 6.25 0.39 12,5 0.1
M. morganii Kono >100 12.5 >100 3.12
P. rettgeri NIH 96 3.12 6.25 100 0.19
P. inconstans NIH 118 3.12 0.78 100 0.19
P. aeruginosa NCTC 10490 3.12 0.78 >100 0.39
P. aeruginosa 1AM 1095 50 12.5 >100 6.25
P. aeruginosa NC-5 25 12.5 >100 3.12
P. aeruginosa No. 12 12.5 1.56 >100 1.56
P. cepacia ATCC 25416 >100 25 >100 6.25
P. maltophilia ATCC 13637 12.5 0.39 >100 0.39
A. calcoaceticus 1FO 12552 >100 >100 >100 125
* Gonococcus medium
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O ERERAEREC L ) BET 21T 72,

KE7 43> (=9 24) THEERL 72 E. coli KC-14,
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Gz TR L, #910°cells/ml (2 F%E 1%, ArENIBEIC
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Table 4 Antibacterial spectrum of AC-1370, CPZ, CEZ. and CAZ
Gram-negative bacteria

(108 cells/ml)

MIC (ug/ml)
Organism

AC-1370 CPZ CEZ CAZ
N. gonorrhoeae * 0.05 0.012 0.1 0.012
N. meningitidis ™ 0.1 0.05 0.1 0.05
E. coli NIHJ JC-2 3.12 0.19 1.56 0.19
E. coli NIH 3.12 0.012 0.78 0.1
E. coli K-12 1.56 0.05 0.78 0.05
C freundii NIH 10018-68 6.25 0.39 6.25 0.19
S. typhi T-287 3.12 0.1 0.78 0.05
S. typhi 0-901 0.78 0.1 0.78 0.05
S. paratyphi A 0.78 0.19 1.56 0.05
S. paratyphi B 1.56 0.19 1.56 0.1
S. enteritidis 6.25 0.78 3.12 0.39
S. dysenteriae E-7 1.56 0.19 3.12 0.1
S. flexneri 2a E-10 1.56 0.05 1.56 0.1
S. boydii EW-28 1.56 0.05 1.56 0.1
S. sonnei EW-33 0.39 0.1 0.78 0.05
K. pneumoniae NCTC 9632 1.56 0.1 3.12 0.05
E. cloacae NCTC 9394 12.5 0.78 100 0.78
E. aerogenes NCTC 10006 6.25 0.78 >100 0.39
H. alvei NCTC 9540 6.25 0.78 100 0.19
S. marcescens 1FO 3736 6.25 0.78 >100 0.1
P. vulgaris 0X-19 0.78 0.05 12.5 0.1
P. mirabilis 1287 0.39 0.05 6.25 0.025
M. morganii Kono 6.25 1.56 >100 0.1
P. rettgeri NIH 96 1.56 0.05 3.12 0.19
P. inconstans NIH 118 1.56 0.39 3.12 0.19
P. aeruginosa NCTC 10490 1.56 0.39 >100 0.39
P. aeruginosa 1AM 1095 3.12 3.12 >100 1.56
P. aeruginosa NC-5 1.56 0.39 >100 0.19
P. aeruginosa No. 12 12.5 6.25 >100 0.78
P. cepacia ATCC 25416 12.5 6.25 >100 3.12
P. maltophilia ATCC 13637 3.12 0.39 >100 0.39
A. calcoaceticus 1FQ 12552 >100 >100 >100 6.25

* Gonococcus medium
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Fig.2 Sensitivity distribution of clinical isolates
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Fig. 4 Sensitivity distribution of clinical isolates
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Fig. 6 Sensitivity distribution of clinical isolates
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Fig. 10 Sensitivity distribution of clinical isolates Fig. 11 Sensitivity distribution of clinical isolates
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Fig. 14 Sensitivity distribution of clinical isolates
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Fig. 16 Sensitivity distribution of clinical isolates
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Fig. 18 Sensitivity distribution of clinical isolates
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Fig. 17 Sensitivity distribution of clinical isolates
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Fig. 19 Sensitivity distribution of clinical isolates
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Fig. 20 Sensitivity distribution of clinical isolates
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Fig. 24 Sensitivity distribution of clinical isolates
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Fig. 26 Sensitivity distribution of clinical isolates
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Table 5 MICs inhibiting cumulative percentage of
isolates at inocula of 10¢ CFU

*
Organism :i?a.i?lg MG

AC-1370 CPZ CAZ
S. aureus 44 11.88 1.40 5.15
S. pyogenes 18 0.48 0.07 0.08
E. coli 44 85.0 6.25 0.19
K. pneumoniae 44 50.0 5.62 0.23
E. cloacae 22 37.5 0.94 0.47
E. aerogenes 22 80.0 4.06 1.40
S. marcescens 44 |>100 22.5 0.55
P. vulgaris 23 2.81 1.48 0.09
P. mirabilis 28 2.18 1.09 0.09
M. morganii 21 42.5 4.99 1.40
P. rettgeri 14 80.0 10.0 0.74
H. influenzae 38 0.27 0.02 0.10
P. aeruginosa 44 9.38 5.30 1.33

* Concentration (ug/ml) required to inhibit 80% of strains

Fig. 27 Sensitivity distribution of clinical isolates
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E. coli i3 HHBEERAYR 2 MET L 72#R % Fig
3LIZRL 7z, WENEy L MIC 124 28, 374
bHH AC-1370 3.12ug/ml, CPZ 0.1xg/ml, CAZ 0.19
ug/ml LLEDTERIZ £ ), dose dependency 7 & 2 & H#
TER s ERH sz,

2) K. pneumoniae KC-1 N&

Fig. 32 123 & 912, AC-1370131.56pg/ml, CPZ i3
0.1xg/ml, CAZI130.1ug/ml Lk £ i I & )
dose dependency ? & 5 K EHA LN 57z,

3) P. aeruginosa E-2 DA
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Fig. 28 Effect of medium pH on the antibacterial activity of
AC-1370,CPZ and CAZ
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Fig. 29 Effect of serum concentration on the antibacterial activity
of AC-1370,CPZ and CAZ
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Fig. 30 Effect of inoculum size on the antibacterial activity of
AC-1370, CPZ and CAZ
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Fig. 32 Effect of AC-1370, CPZ and CAZ on the
viability of K. pneumoniae KC-1
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Fig. 33 Effect of AC-1370, CPZ and CAZ on the
viability of P. aeruginosa E-2
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Table 6 Protective effect of AC-1370, CPZ and
CAZ on experimental infection with
E. coli KC-14 in mice

MIC
o Challenge | (ug/ml) ED
Antibiotic (cells/mouse) (mg/mifuse)
10® % 10*
6.25 0.016
AC-1370 3.12 | (0.0097~0.0264)**
4.0 x 10* 512 0.0065
CpPZ 0.1 | (0.0036~0.0117)
(60LD,,)
caz 0.78 0.0016
0.19 | (0.0010~0.0025)

* Inoculum size: cells/ml
** 95% confidence limits

Table 10 1277 L 72, AC-1370 ¢ EDsof#(30.72mg, CPZ
130.92mg, CAZ 130.096mg, CBPC (33.8mg TH 1, AC
~1370 DEhEIZ CAZ L W H > Twizd', CPZ LW ET
B, CBPC LW IZHL2ICENIIRETRLL,

M. BEH L UEE

#r L \» cephalosporin i EWE AC-1370 2B ¥ 5
0 ¥ 0 SR % BE 4N " cefazolin (CEZ), cefopera-
zone (CPZ), ceftazidime (CAZ) ¥ & (Fcarbenicillin
(CBPC) % WEEE L TR 21T-72, ZORKER, AC
-137013 77 LR B L 7 T LR EIZH L TIRIE
WHIH AR F T LEAL Toedy, 77 LS e
W oHENIE, CEZCPZBX U CAZ LY L% ->Tw
2o I727 7 LFEMHEEIZK L TS, CEZ ITRIED
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Table 7 Protective effect of AC-1370, CPZ, CEZ and
CAZ on experimental infection with E. coli

Table 8 Protective effect of AC-1370, CPZ and
CAZ on experimental infection with

444 K. pneumoniae KC-1 in mice
Chall ( M/IC D,, Chall Mic ED
. enge ug/ml) E ibioti enge | (ug/ml)
Antibiotic (cells/mouse) (mg /mouse) Antibiotic (cells/mouse) (mg/m:;use)
108* 105* 10%* 108 *
! 3.12 0.025 ., _ 6.25 0.40
AC-1370 3.12 | (0.0210 ~ 0.0298) ACL3T0 1.56| (0.20 ~ 0.80)**
0.05 0.0028 65X 10% 3 0.2
K . N .25
cpz 1.0 X 10° 0.05 | (0.0022 ~ 0.0035) Ccrz 0.39| (0.143 ~ 0.438)
———— (150LD,,)
CEZ (200LD,,) |1.56 0.21 CAZ 0.19 0.08
0.78 | (0.1445 ~ 0.3050) 0.19 (0.046 ~ 0.140)
CAZ 0.19 0.0025 * Inoculum size: cells/ml
0.1 |(0.0019 ~ 0.0034) ** 959 confidence limits

* Inoculum size: cells/ml
** 959% confidence limits

Table 9 Protective effect of AC-1370, CPZ and
CAZ on experimental infection with

Table 10 Protective effect of AC-1370, CPZ, CBPC
and CAZ on experimental infection with
P. aeruginosa No. 12 in-mice

P. geruginosa E-2 in mice Antibiotic Challenge (“hg‘},?ﬂ) EDq,
iC (cells/mouse) e e (mg/mouse)
10%* 10%*
Antibiotic | Challenge | (ug/mi) ED,
(cells/mouse) ; " (mg/mouse) AC-1370 25 0.72
108* 106 * 12.5 | (0.543 ~ 0.954)%*
12.5 0.30 12.5 0.92
AC-1370 . -
20X 10° 125 | (0088 ~102%  CFZ 4.0 10¢ 625 (0.597 ~1.417)
' 6.25 0.72 . 30LD 100 3.8
CPZ ( s0) .
SoLD.) 6.25 | (0.167 ~ 3.096) CBEC 50 | (2658 ~5.432)
CAZ 7 1156 0.072 CAZ 1.56 0.096
1.56 | (0.03 ~0.173) 0.78 | (0.073 ~0.127)

* [noculum size: cells/ml
** 95% confidence limits

* Inoculum size: cells/ml
** 95% confidence limits

1984
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Tz, Lol P oaeruginosa \23f L TLEZEMEH L
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FHOWH 2 V86 L e pH, B ismo s 8
TlE, WTFNOEW LI LA T Z T oz, L

H U O R EILE T2 5 Z i sz, i

WIEHMX T3, E. coli K. pneumoniae, P. aeruginosa
IZOWTHEL 72, wino#y L MIC UL EAfEA
&, "“r%hﬁ']f’mﬂ RBDBENTESR, =7 RER
BT 12 7T B ARG R T3, E. coli BEMENSE,
AC—1370 (B CEZ rhWENn T2, CPZ3 L UCAZ
Y %> T 72, K. preumoniae Tl¥, AC-1370 i3 CPZ
I EFEN, CAZ X N id% > T 72, P. aeruginosa T
13, AC-137013 CAZ £ ) E->Twizh', CPZL &V
CBPC L HhEN T2,

LLFD L 512, in vitro B LU in vivo DRFHER &
), 7T LB S O BEERIZ XY 5 AC-1370 O in
vitro HiH 1113 Yesc 3 mn CPZ 5 L FCAZ LW L% -
Tz, %72 in vivo LA N TIX, E. coli, K. pneumo-



VOL. 32 S-9 CHEMOTHERAPY 59

nige BRI LT, CPZ B L CAZ LN BTz 3) BSaE, KRBT, SNFE KFKRETF, 79
%, P. aeruginosa GFEIZ R L i, CPZ & D BR T\ BT, GUME 770 28 > RAEWYH

. N . Cefoperazone (T-1551) |2Bd9 % M8 % 49 5F 1.
2o 2 & 542 ACI3T0 DHE N 12 CPZ & $ U CAZ Chemotherapy 28 (S-6) : 45~67, 1980
&V EMCH LD, L LAWED invivo RIS in ) weracs, RIEH, FEIE, LHEL AR

vitro AN LHRINZ LN LN LE B s EmIc T, BFHE# - Ceftazidime (SN401) icBI$ 2 MIEE ¥
HY, KRNBSEREKRFERT L NEH) i Elzo #95F1fi. Chemotherapy 31 (S-3) :80~101, 1983

WTEBRAELNAWETH Y, X5 IZ MRS R 5) “-PiREEE,‘ ANBfs o, FIE M, HRECE  Carbe-
R g P R nicillin (2394 2 X 8E098F %, Jap. J. Antibiotics 25
2 aebhvweELLNG, (1) :21~27. 1972

38 Y 6) BAL¥E#HEFS | RAORE ML BE MIC) @l 5E ik

) A B &ETIZ D v T, Chemotherapy 29( 1) : 76 ~79, 1981
1) B ¥, uGEERES  R31E H ARk 2 4 7) LitcHrieLp, J. T. & F. WiLcoxoN : A simplified
e, BELRZ T4, AC-1370, KBk, 1983

IR o AR method of evaluating dose-effect experiments. J.
2) BREEZ, B, KBUEET, FRRE Gt Pharmacol. Exp. Ther. 96 : 99 ~113, 1949

7 79 Z K1) > Cefazolin o #li # % 69 £ i, Chemo-
therapy 18 . 512~521, 1970

BACTERIOLOGICAL EVALUATION OF AC-1370

TAKESHI NISHINO, YOSHIKI OBANA, HIROYUKI HASHIZUME,
Yumiko FuJiNOBU and TERUO TANINO
Department of Microbiology, Kyoto Pharmaceutical University

Bacteriological evaluation was attempted on AC-1370, a new cephalosporin, with cefazolin (CEZ),
cefoperazone (CPZ), ceftazidime (CAZ) and carbenicillin (CBPC) as the control drugs.

AC-1370 showed a broad antibacterial spectrum against gram-positive and gram-negative bacteria.
Its antibacterial activity was equivalent to that of CEZ and inferior to that of CPZ and CAZ. Against P.
aeruginosa, however, the antibacterial activity of AC-1370 was equivalent to that of CPZ.

Studies were also conducted on the influence of various experimental conditions on antibacterial activity
of AC-1370, and it was recognized that the drug is hardly affected by pH of culture or addition of horse
serum, and slightly affected by inoculum size.

Studies on the mode of the antibacterial activity of AC-1370 revealed its marked bactericidal action
against any one of the bacterial strains used.

As to the therapeutic effect in experimental intraperitoneal infections in mice, that of AC-1370 against
E. coli were superior to that of CEZ and inferior to that of CPZ and CAZ. Against K. pneumoniae, AC-1370
was inferior to CPZ and CAZ. Against P. aeruginosa, AC-1370, although inferior to CAZ, was superior to
that of CPZ and CBPC.



