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Fig. 1 Chemical structure of AC-1370
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N<-COOH
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N*NCONH—C —CONH .
@ N CH,-N* H,CH;SO7 -Na
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FEMEE N b 8 WK &54fkiz D &5, KA, CPZ
LMOX, CTX, CTM b & vf CEZ » MIC 477 % bhichk
L 72, BRI R 2 10%ells/m] T, MIC #1512 H A (L
PR SRR RE T - 72,

WHEI3 Escherichia coli, Citrobacter freundii, Klebsie-
lla pneumoniae, Enterobacter cloacae, Serratia marces-
cens, Proteus indole (—), Proteus indole (+) I L&
Pseudomonas aeruginosa TH 5,

2) #XR

E. coli T, AAE» MIC (2 _WEIc9f L, mERE
2386, AL LHETH - 72 (Fig. 2),

C. freundii T3 CEZ L EKRIZIZ & A XA RS T,
&= 4 - 72 (Fig. 3),

K. prneumoniae T¥6.25ug/mlib £ 5> 100ug/ml
e —7 %8s, oA L, CEZ X [EBIC &l
3% -7 (Fig. 4).

E. cloacaelz >\ TIIRREFTER N % < Hymf o 1) 2
Hor2h, FOHTCPZ L1 LMOX »¥flic b L 1§ -
Tw72 (Fig. 9,

S. marcescens THLMIMEN L DH %, CPZ, LMOX,
CTXickklL%~-7 (Fig. 6),

Proteus indole (=) Ti3, MICHt— 7131.56ug/ml
I2H N, CEZIZ3BE > 20 MnERIZI12 2 ~ 38E -
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Fig.2 E.coli(10¢cells/ml)

Fig. 4 K.pneumoniae(10¢cells/ml)
AC-1370 o——e

(%) (%) Pz ewe
1004 1007 |MOX  o--
4 1
CTX —-—o
80 801 cTM e
CEZ
601 601
40 404
20 201
0Ll — e —— —— 0
<0025 0.1 0.39 1.5 6.25 25 100 100
Totall 0.05 0.2 0.78 3.13 125 50 >100 Towal] 0.05 0.2 078 3.13 125 50 >l
AC-1370| 54 31018 2 2 3 214 AC-1370 | 54 410 9 2 4 4 g
Pz | 54 121910 6 5 CPZ | 54 4 712758 1 9 |
LMOX | s4 1 17 20 4 2 LMOX | 54 2 3 910 5812 2 1 2
CTX | sa 214 1 8 7 CTX | 54 7125 48 331 338
CTM | 54 12217 2 2 3 2 2 2 1 ™ | 54 120785 432 3
CEZ | 54 5 5121312 4 3 CEZ | 54 4 21216 6 212

Fig. 3 C. freundii(10%cells/ml)

Fig.5 E.cloacae(10¢cells/ml)

(%) (%)
100+ 100+
AC-1370 o—o AC-1370 —e
g0] CPZ .- 80{ CPZ oo
LMOX eo--= P LMOX e ---
601 CTX *—-—0 // 604 CTX *~—-—0
CT™M —--—o 7/ CT™ —--—o
40+ CEZ - —-o /,_1 0] CEZ -
o~ i P
- el
i S
oL Lo P & SN
<0.025 0.1 0.39 1.5 6.25 25 100 <0.025 0.1 0.39 1.56 6.25 25 100
Totall 0.05 0.2 0.78 3.13 125 50 >100 Totall 0.05 0.2 0.78 3.13 12.5 50 >I00
AC-1370| 54 4 2 2 46 AC-1370| 54 I 6 1 46
CPZ 54 201 6 1 12412 1 6 CpPz 54 1 2 2 43 92 142738
LMOX | 54 8 6 4 4 213 8 7 1 1 LMOX | 54 1 110 710 11 4136
CTX | 54 1 2 6 1 4 4 3 825 CTX | s4 2 4 4 3ny
CTM | 54 300 0 1 1 1 122518 CTM | 54 3 4 64
CEZ | 54 2 1 5] CEZ 54 113
Tw7z (Fig. 7). 2. {E&RERE
Proteus indole (+) TH, DL NDH % pCEZ i 1) Hk .
121~ 2ERDLRHAT, ANICIZS > Tv72 (Fig. 8), (1) R AR F 3 &I AH 2 g% one shotBHiE

P. aeruginosa T3 CTX L [E% T, 25ug/ml & >100
pug/mize—7 %832 KN MICHH %5 L,
CPZ b L U LMOX (213% > T 72 (Fig. 9),

L, s & ORI £ R s L ¢, MPRE
R & R R ER 2 RET L 72,

(2) BISZARAEAEE B HE 2 BEXNRIC, B T SRR
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Fig. 6 S.marcescens(106cells/ml)

Fig. 8 Proteus indole ( +)(10¢cells/ml)

(%) (%) _
100 1007 any 70 T
AC-1370 o——o LMOX eo---o
80{ CPz PI—A 801 CTX  o—-—so
LMOX e --- CTM >—--—o !
0] CTX  o——o 60 1 el
{1 CT™M —--—o CEZ -—-e
40{ CEZ  o—- 40
20 201 =
A, g
0 A oL e
<0.025 0.1 0.39 1.5 6.25 25 100 <0.025 0.1 0.39 1.5 6.25 25 100
Totall 0.05 0.2 0.78 3.13 12.5 50 >100 Total| 0.05 0.2 0.78 3.13 12.5 50 >100
AC-1370| 54 9 3 2 40 AC-1370| 54 75 411 2 25
CcPZ | 54 1 1 S 6 6 17 1 7 8 2 cPz | s4 2 3 2 1 82 7 4 4 1 1 |
LMOX | 54 210 7 12 4 310 5 1 LMOX | 54 3 4 8 36 3
CTX | 54 8 715 4 3 2 8 4 3 CTX | s4 3 2 1 3 25 233 4 6 1 1
CTM | 54 12 7 1 43 CT™M | 54 111 22 3 3155 8 1 12
CEZ | 54 1 3 7 439 CEZ | 54 11 3 1 2 46
Fig. 7 Proteus indole( —)(10¢cells/ml) Fig.9 P.aeruginosa(10%cells/ml)
(%) (%)
100 B . ? 100+
1 V4 . / ]
e
80 // e / 80{ AC-1370 e——o
I /‘ *J CPzZ LIS
] i 7 | LMOX e---
60 pa 60
7 {’AC-13700— | CTX  o——e
,/ CPZ oo CTM oo
40 i / 40
i [ LMOX +--= ] cEz  e—w
7 ' CTX ro—-—o
”] / ///,-' / [ ct™M e 20
0 JLJ — ",{'cgz' i ol— <
<0.025 0.1 0.39 1.56 6.25 25 100 <0.025 0.1 0.39 1.56 6.25 25 100
Total| 0.05 0.2 0.78 3.13 12.5 50 >100 Total| 0.05 0.2 0.78 3.13 12.5 50 >100
AC-1370[ s4 61021 3 3 5 4 2 AC-1370| 54 813 4 6 23
CcPZ | s4 106 208 2 6 1 1 CPZ | s4 4 7 121410 7
LMOX | 54 17 18 16 1 2 LMOX | 54 11 41816 1 7
CTX | 54 10725 12 CTX | 54 920 2 3 20
CTM | 54 215246 1 1 2 3 CTM | s4 2 1 3 4 4 40
CEz | 54 22 7 1 117 CEZ | 54 54

WiHI305712 A& 1 g % one shot &7k L, H5H H 3L IRAH
NBELRELR, 72, oI KEBZICAK 1 g%
one shot BHEOS 1412 B 5 ANEM 2 IRHL L, AAID#
EEHEL 72,

%L BHIEIL bioassay iEic & > 2. T bLEEY 7
ETRER T K. pneumoniae IFO3317 & L, MiENFHR

123> +—3, RARIZ1/100M PBS(pH7.4) TIT- 72,
2) HR
(1) Fig. 10lcRT L IcHERS D TFHm b
FE13303.3ug/ml 2R L, LIl L 1288 1% TI3 1)
1.1pg/ml & 7Y, 24BFE I (ZEERFLLT & 4 - 72,
BAB T M RIHIE119% Th - 72, Fig. 110k 51z
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Fig. 10 Serum levels of AC-1370
2g,1V (average,n=3)

T4 (8)=119min.
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Time(hr.)

Urinary levels and excretion of
AC-1370 2g,1V (average,n=3)
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Table 1 Concentration of AC-1370 in prostatic tissue
and effusion of hydrocele (lg, IV)

Time Level
(hr) | (ug/mlor pgfg)
1 Prostatic tissue 0.5 482
2 Prostatic tissue 05 66.6
3 Effusion of hydrocele 1.5 8.7

Case

No. Specimen

PRAEPBEIR 0~ 2RI TRE 2R L, F#415,400ug/ml
THY, 8ERFERAFEINEIZFELIN.T%ThH- 12,

(2) 2BIDFEHBISIRARRE PSR 1248.285 L 1°66.6
ug/g THN, B 5 KEHPIEEIZS. Tug/ml T -7
(Table 1),

II. B8 K &9 &

E‘lil

1) Hik

Lok ABE R o) 15 HE T PR B R B E 0B AKI 1 B
1~ 4 goneshot %713 SiEEHE 5 HEIRE 21T\, %
NERAMEERRET L 72, FRhHER, UTISER) Tl (S
20?8 L URMEIC L 572, £ 72, BWEHOFEL 1
BERZOBERREMBIC L N LR 21T- 72

2) ¥R

0BINEXK % Table2IC7RT, ZNHLNBEEEH
% & (Table3), Fxh6#l, A#IIBIT, BAEBLHES
57% Tdh 5,

RIERBBEAIC A B & (Tabled), 13 LU 489
BIEDL %<k ho, FOEMEIIFNFNBE LK
56%TH N, 23 LU 3EHI1005 L 1483% & BIF 4 Hik
Th otz TEDREFIR P BEEICNT 2 BEFD
MR%EAB & (Table5), £k TI333%kF238RT0%NE
HWERTHY, P aeruginosa H* 4 kT THEL, S foe
calis 1383%, E. coli 13T8%NIEEETH - 1z, MEFH
MEE MIC & DBf%E % A~ 5 & (Table6), MIC6.25u48/
ml UTF TRl BREEN T b2, 25ug/ml 03K
TI33% &RV BREE T, #I2100xg/ml % B2 5 165
8 BR50% 2L L T B,

#5144 MBI (Table 7) |13 WM 1RO IHT
hotz, BMEMEIERIL 16 EH % -7, BEAR
#1fE F, 2% 3 TGOT, GPT, ALP» L& ##&H1
(Table 2),

AT, BERTLD Znb 3ELPEEDRHAE
FRLCW2ns, B5%—BICHELTEY, FHL
DRREBFRATEINZLDTH B,
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Table 3 Overall clinical efficacy of AC-1370 in complicated UTI
0.5 ~ 2.0 g X 2/day, 5-day treatment

> Fyuria Cleared Decreased Unchanged Effect on
Bacteriuria bacteriuria
Eliminated 6 3 7 16 (53%)
Decreased 0 (0%
Replaced 1 3 4 (13%)
Unchanged 3 2 N 10 (33%)
Effect on pyuria 10 (33%) 5 (17%) 15 (50%) Pa‘ie‘;g‘ml
[:] Excellent 6 (20%)
Overall effectiveness rate
Moderat:
oderate 11 17/30  (57%)
Poor (including Failure) 13
Table 4 Overall clinical efficacy of AC-1370 classified by the type of infection
No. of patients Overall effective-
Group (Percent of total) Excellent Moderate | Poor ness rate
1 st group 9 ( 30%) 1 2 6 33%
(Catheter indwelt) ? ?
2 nd group
(Post prostatectomy) 3 (10%) 3 100%
Monomicrobial 31d
. . rd group
fect 6 20 4 1 83%
infection (Upper UT) ( 20%) 1 . 3
4 th group
9 3 4 4 56%
(Lower UTI) ( 30%) 1 ’
Sub total 27 ( 90%) 6 10 11 59%
5 th group
(Catheter indwelt) 0 0% %
Polymicrobial t
; o ym.lcro ia 6 th group ' 3 10%) ) ) 33%
infection (Catheter not indwelt)
Sub total 3 (10%) 1 2 33%
Total 30 (100%) 6 11 13 57%
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Table 5 Bacteriological response to AC-1370
in complicated UTI

Isolate g?éigg Er(a di%’)t ed Persisted*

S. epidermidis 1 0( 0%) 1
S. faecalis 6 5( 83%) 1
E. coli 9 7( 78%) 2
C. freundii 2 0(C 0%) 2
E. cloacae 2 1( 50%) 1
E. aerogenes 2 1( 50%) 1
S. marcescens 1 0( 0%) 1
S. liquefaciens 1 1 (100%) 0
P. mirabilis 1 1 (100%) 0
P, vulgaris 1 1 (100%) 0
P. aeruginosa 4 4 (100%) 0
Pseudomonas sp. 1 1 (100%) 0
A. calcoaceticus 2 1( 50%) 1

Total 33 23 ( 70%) 10

* Regardless of bacterial count

m. % =

AC-1370i3 87 7 0 A X)) Y HEHIT, ZOHEE
HIRIEL, 77 oBERICIRBENREE LTI &
ENTW3, LA LAEINERE L &~ 727 7 2R
B8 EIC At 2 RET T, B HEIEILAHIC HBHISE T
MfE %R L, Proteusindole (—) #k\W T3, FHE
PRI ATHEEEHFD MIC &KL, 20
HEIDTRZBEETH - 72,

A% 2 goneshot BEFE M FIBEHREIL, FRER
OB TIIFRBMLEESRL, HEaERericnd L)
Hx L, 128RRE#ICH 1 wg/ml & 7% » 72, B FHILH R
BT 2B TH - 72, FRAFPICIT HBAYE BB I Phith S
N, 0%z 2EINELRTI N5, REBBRPEEIC
MY BAK LB 2 EHRSDRLEITREEI Nz, BIZIR
MBAOBITEREL 2 2BINOBKETIE, 1 g oneshot
B 1E305 1% T48.28 £ 1°66.6ug/g " BBATL, #ETIZ
BIEE M1 i EEAH140pg/ml TH Y, *MiEFtkH47.6%
EED o, DL G ICHEROIC L ISR NEAT
TRIFTH Y, BREERER T, B RMERG(UTIE
28) 3BITTRTAEMTH-72ZED, ZOBITNHR
EHRBL T3 ELEZ LN, B KERFIZY

Table 6 Relation between MIC and bacteriological response to AC-1370 treatment

MIC (ug/ml) Inoculum size 10¢ cells/ml Not
Isolate Total
£039| 0.78 | 1.56 | 3.12 | 6.25 | 125 | 25 50 | 100 |>100]| dome
S. epidermidis 0/1 0/1
S. faecalis 2/2 3/4 5/6
E. coli 1/1 1/1 3/3 0/1 o/1 | 22 7/9
C. freundii 0/2 0/2
E. cloacae 0/1 1/1 1/2
E. aerogenes 1/2 1/2
S. marcescens 0/1 0/1
§. liquefaciens 1/1 1/1
P. mirabilis 1/1 1/1
P. vulgaris 1/1 1/1
P. aeruginosa 1/1 1/1 1/1 1/1 4/4
Pseudomonas sp. 1/1 1/1
A. calcoaceticus 1/1 0/1 1/2
Total 11 | 4/4 | 3/3 | 1/1 1/3 2/2 | 8/16 | 3/3 | 23/33
(100%) | (100%) [(100%) | (100%) - (33%) (100%) | (50%) | (100%) | (70%)

No. of strains eradicated/No. of strains isolated
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Table 7 Strains* appearing after AC-1370 treatment
in complicated UTI

Isolate No. of strains (%)
a-Streptococcus 1 ( 11%)
S. faecalis 1 ( 11%)
E. coli 1 ( 11%)
C. freundii 1 ( 11%)
K. pneumoniae 1 ( 11%)
E. cloacae 1 ( 11%)
S. marcescens 1 ( 11%)

YLO 1 ( 11%)

Mold 1 ( 11%)

Total 9 (100%)

* Regardless of bacterial count

W BT BT R R L 72,

HHEVE PR M R QLAE 306 57 % DA hERIE, FHli 5 (2
B2LDTHY, $¥¥I2 P aeruginosa ° 4 lET X THRH
AN LIIBETNETH L, Ly L, C freundii B
& O Simarcescens FNOBRBEHRIZ I NS T B in
vitro DA N Z L S BT DM T, TR ThH-
72, EBIGBERE O MIC (2, 30%kH 168K (53%) 7> 100
wg/ml Th ), BHED L Oh Sh - 7255, =45 168k
50% 0 AKFNE S I L DV EEL TH Y, KRR in
vivo THEN D & v ) M EBREE THORE D H LN B

P, b P TLEOWRMESE 2 LT,
SRS A THRERT0% & ) B, +7 2 8k
TRAFEICHET2L0TH), ARIZREL b
FE DM R B R ISB IS A E Z 2 L,
FEMITONTIE, D T8 CHICEIBY 22 1 5
LIRS LN 12,

X R

1) #31E B ACFEREFLRRE HEL > Koo,
AC-1370, KBk, 1983

2) KBUIERK, WAER (UTIHFRESKE)  UTI £33
fili 2 # (%5 2 M) . Chemotherapy 28 : 321 ~341, 1980

3) THIER, ENES, MWR B, FHRI, %58
R : Cefazolin (CEZ) & Cephalothin (CET) o) j
IR A BATIZCOW T, 2HEEHE 16: 1761~
1763, 1980 ,

4) ®mA ¥, SkEHBMB, FH ¥, EEER EA
i, KARILZ o MM MM PR B R 12 5T B Cef-
sulodin (SLE-129) o> B¢ aY, P& K 69#% 5 . Chemothera-
py 27(S-2) :352~361, 1979

5 EHME, WK # BFBA, BEEZE, HELe
T, &F ¥, T8 ¥, KEILZ, TH E %
58—, F 1l #E5L  Cefoperazone ) Bi 37 i 48 i M %5
TICBI$ % ReEt, 16 B SR 43 © 413~418, 1981

6) BENEX, wix W, BixEE, HPEE, 2n-—
B WK ABFFIFEEUC 51T B Cefotetan (YMO09330) @
FEBERY L 5 NI BR K 69 B 5. Chemotherapy 30(S
-1) 1 733~740, 1982

7) AAMEK, KB IEM, M ERE, KMEFK: CS-1170
D WHR 3 BRI B 1T 5 R EF, Chemotherapy 26(S
-5) 457 ~461, 1978 !



voL. 32 S-9 CHEMOTHERAPY 691

FUNDAMENTAL AND CLINICAL STUDIES OF AC-1370
IN URINARY TRACT INFECTION

SoicHI ARAKAWA, AKIRA Fusil, TAKAYOSHI OGAWA, MASUYOSHI HARADA,
MINORU HAzAMA, NOBUMASA KATAOKA, SADAO KAMIDONO and JOII ISHIGAMI
Department of Urology, Kobe University School of Medicine

Preclinical and clinical studies of a new cephem antibiotic, AC-1370, were made; and the following
were found:

1) In vitro antibacterial activity: the MICs of AC-1370 against 8 clinical isolates of gram-negative rods
were measured in comparison with those of CPZ, LMOX, CTX, CTM and CEZ. The in vitro antibacterial
activity of AC-1370 was superior to that of CEZ, and it was more potent against P. aeruginosa but less
potent against the other isolates than that of CTM. Its in vitro antibacterial activity was generally inferior to
those of CPZ, LMOX and CTX.

2) Pharmacokinetics: Three normal subjects were treated with 2 g of AC-1370 by intravenous one-
shot injection, respectively. The AC-1370 level in the blood reached 303.3 ug/ml in 5 minutes, with a T%
of about 2 hours. Its excretion in the 0 ~ 2 hour urine amounted to 15,400 ug/ml, with 91.7% of the
injected dose recovered from the urine in 8 hours. The level of AC-1370 in prostatic adenoma was 48.2 and
66.6 ug/g (30 minutes after intravenous one-shot injection of 1 g), and its level in the effusion of hydro-
cele was 8.7 ug/g (90 minutes after intravenous one-shot injection of 1 g).

3) Clinical findings: Thirty patients with complicated urinary tract infections were treated with AC-
1370; and the treatment was evaluated as having exerted an “‘excellent” effect on 6, and “good” effect on
11 of the patients, with a response rate of 57%, and a (pathogen) eradication rate of 70%. Neither subjec-
tive nor objective side effects were noted in any of the patients; however, laboratory studies revealed that
GOT, GPT and ALP were transiently elevated in one of the patients.



