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mido) -2-(4-hydroxyphenyl) acetamido]-3, 3-dime-
thyl-7-oxo-4-thia-1-azabicyclo (3.2.0) heptane-2-
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TA-058 (Lot. No. 803420), Ampicillin (ABPC,

BH74M ), Carbenicillin (CBPC, 487 7 1 ¥—),
Sulbenicillin (SBPC, REA¥HT#) X ¥ Pipera-
cillin (PIPC, EuU{t%¥) *RERBAICEMLTHAY
7z, #n#) Carindacillin (CIPC, 497 7 4 ¥—) it
AKIZHBL TRE L,

3. HRAEH%

E. coli 1346 1 X U EBIEK - T L L V35 %)5
137 E. coli KC-14 71 &, Utz P. aerugsnosa No. 12 ¥
FHLE, KBECcOWTRR=Y 2284~ b2 7Y
#* 7’5 5 (ABGM) ERRIZY > T, =9 2GIh PN
I 2z TREE DA & BIRMICERT 5 BHTY 7
7 LY UTittERR, b b E. coli 1346 RFPT BXUF
E. coli KC-14 RFP* #4yRL TRV 7o, ERIZITEY
FHNMERV BB L E S F, > TA-0583 X UFHHA
YRS 2RABSYE, <0 2 2BEEES &
CY 77y 50 ug/ml 2 B LERERCOELEF
MEDSER L B O i 2o e Bk R BA K, BRI X UIHER
X397y ey oRNRERIERE (MIC) it
E. coli 1346 3 hEh, 6.25ug/ml X 200 ug/
ml, E. coli KC-14 »#h%h, 12.5ug/ml XU
200 ug/ml TH -1,

4, BRLIUVEANS

PREO—KIERBB X EhTho <o RBOEERIC
BRUTHEABERBRCARL, 547 VBICERL
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Fig. 1 Symbols of mouse autobacteriograms
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Fig. 2 Time course of bacterial distribution in mice after infection
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LORRMLT, HAAN, RN E AT 1 B
B L, EROHBBHRIZ 50 % H2E&k (EDyw) THb
L, S8R5k RBIZ7TAMDO =Y 2 ERRM ST o b
v MEIZX > THHL,

5. ?ORLRFA—-bNXOFVFIS5T 14—

Ry~ 2028 ABGM (2 S0 HkED it
THERR L 7zo XHID in vivo ZhR 2 LML /-T2l
B % 20~24 RIS, F b ZRIC R\ Tid W

FHES T~ R 2L, HbiC —40 °C (CREE M
LERSATAR-TE b PT ML, M~D 2
¥ —15°C 7 VA2 Fy PRTH—EEXFELLT,
I7uv b—nickVEE 40 um OLEREGTYIFLL,
By L TEn ¥ Table 1 (2R Lo @RS %
KPR EICoETHR LI, REERECEFLTS
MK L~ 0 RENTOBLEADIHR X VEEDR
BRIz LT Fig.l 0BROHFICRT X 5 RRBTHRE
ENB5DT, MERELZFCEIAHLTHIL0;
F & LTHBRIREICRHENS b0 BERICEES

Table 1 Selective agar medium for infectious organism in mouse slices

Infectious organisms

Medium

E. coli 1346 RFP’

E. coli KC—14 RFP"

Heart infusion agar (Eiken) containing:

50ug/ml

Rifampicin

Triphenyltetrazolium choloride 1mg/ml

P, aeruginosa No.12

NAC agar (Eiken) containing :

Triphenyltetrazolium cholride 1mg/ml

Fig. 3 Time course of bacterial numbers in peritoneal washing and blood of mice

after infection
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cHEh3b0 ; 2 RHEREVWLD, 125313 ER
FhEy v ELVTRRATHZ LT L, FERG~= v 2]
KiroTho BRI ETL REFR B bh ko
7co

6. METH ROMMERES L UMD BT

BN AEAER 1ml *EALERE -y -
L7, 0.5ml #BERL, BEbHicABREHETHRRLT
FhERRIRIEHIC X ) SRR ERIE L, &k
DORFHIC BT ZEOEE M (EEEK) &~ b1
7aVa RRICBIBENICHRREZ A, E. coli
2BiIFILCH Y, P aeruginosa No. 12 % 80~90 %
BEF LI,

oI HB/K

1. BETIREALKITIELEDOER

E. coli KC-14RFPr (2.2x10cells/=9o 2) BLW
P. aeruginosa No. 12 (2.9%10°cells/=v =) #&h
FRBEENICER L~ 7 A ERICIT 2 BREDHE
*r+42% ABGM % Fig. 2 ic$Bif7z, E. coli KC-
14 RFPF Bt~ v 2 it 2 Rl # SBRE G R & h,
14 LA IR 2 FIc i Lz, 8 Refilds X UF 10 Fehi]
BRI L i B0 MEEES RBIhi, P
aeruginosa No. 12 e~ o 2 i3 8 Bfii4 ) & B3
WL, TORIBEATEEEML TV BIZL20b
LR ~DHIXBH bh$, E. coli KC-14 RFPr
DRBLR->TWV I,

EZT, ThEhOEKERRICEB LI Y 2D

JISEMERE 33 X Ui Ech o> MY A E WIE L 7.
Fig. 3 icwt X 51z, E. coli KC-14 RFP* A it He
% 2 R0 & B RPS I SeB A A L, Ehic
Mo Tk T LML, —F, P. aeruginosa No.
12 TR THINT 5 £ Tic &V lag time HigEH 6
., MR o Wil B i% 14 I 8E TiX 104 cells/ml
LB iU et ofe, Eie, WEhOBK GRIME
Wk $s L Ny o0 A gt 100 cells/ml LA ETEIEL
kw22 ABGM i iR RIH S i -
o

2. KNS Y RICKT S TA-058 O in vive

nMER

E. coli 1346 RFPT iy = R |z MR | BER%IC
TA-058 iz UM BEAEBEL, #20 RE&IC~
vARL LI~ 10 FHNLE ABGM %{ER L7,
ZEFEE~ Y 2028 ABGM 2 i3 3 BE DI
wmEEY BEREIc Fig. 1 IRLE YU RAMT, B
Bioxtd 3 £F#lo MIC {HB LU EDy i & biT
Table 2 L U3 1z L7, TA-058, 2mg/kg FHAA
BERnL s ABGM itidE%oORHE WALl o=
% 2539 fp 74, TA-058, 25 mg/kg BABREHTIT
gEEoRHEI VLD 9B S H, BRI £
SIcRHEN LD 1HIT, 7Y 3 BIIMERNIC B
BEICED bh, Zhbn2l ABGM i\ TEHEH
iXEhEhd EDy s Lic i vivo FEIER &5
L7z,

E. coli KC-14 RFP* @ife= 1 =iz TA-058 iz &TNC

Table 2 Comparison of the antibacterial effects of TA-058 and reference drugs by

whole body autobacteriography in mice infected with E. coli 1346 RFPr*

Drug MIC Route ED;, (mg/kg) Dose Distribution density of bacteria
(#g/ml) (95% confidence limit) (mg/kg) in mice
TA-0S8 0.1 LM (0.603. 70 2z O0000002D
P.O. (g T s OQO000Q22D

ABPC 0.39 LM. @. 3%'-63. 46)

28.54
CBPC 1.56 LM (17.38—46.87)

Infected controls

2 O00000Q7Z e
2 000000000
o 900000000

Infection: Each mouse was intraperitoneally with 2.9X10* cells (100X LDs,)

suspended in 5% mucin

Drug treatment: Drug in water solution was administered intramuscurally or orally

1 hour after infection

Autobacteriography: Mouse autobacteriogram was prepared 20 hours after infection
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Table 3 Comparison of the antibacterial effects of TA-058 and PIPC by whole body
autobacteriography in mice infected with E. coli 1346 RFP*

Drug MIC ED,, (mg/kg) Dose Distribution density of bacteria
(ug/ml)  (95% confidence limit) (mg/kg) in mice

TA-058 0.1 0.37 5 OOOOOOOOO@
CHm s 00000000
m Q000000000

Q0000000
15 0000000000

Infected controls 0 . . . . ‘ . ‘ . ‘ ‘

Infection: Each mouse was infected intraperitoneally with 2.5X%10° cells (84 XLD;,)
suspended in 5% mucin

(521

PIPC . 4.78
0.2 (2.81—7.87)

“~Brug treatment : TA-058 or PIPC in water solution was administered intravenously
1 hour after infection

Autobacteriography: Mouse autobacteriogram was prepared 20 hours after infection

Table 4 Comparison of the antibacterial effects of TA-058 and PIPC by whole body
autobacteriography in mice infected with E. coli KC-14 RFPr

Drug MIC ED,, (mg/kg) Dose Distribution density of bacteria
(ug/ml)  (95% cofidence limit) (mg/kg) in mice

wes 1w uwe  » 0000000000
TED 5 0000000000
2s 0000000 00®

(44.7631-4?37.27) % OOO@GD@@.‘.
s Q000000000
e/ YXXs T X X X X

Infected controls 0 ‘ . . ' . . . ‘ . .

Infection: Each mouse was infected intraperitoneally with 2.2X10 cells (20XLD;,)
suspended in 5% mucin

PIPC 1.56

Drug treatment: TA-058 or PIPC in water soluton was administered intravenously
1 hour after infection

Autobacteriography: Mouse autobacteriogram was prepared 20 hours after infection
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Table 5 Comparison of the antibacterial eftects of TA-058 and reference drugs by

whole body autobacteriography in mice infected with P. gerugsinosa No. 12

Drug MIC Route EDso (mg/kg) Dose Distribution density of bacteria
(pg/ml) (95%confidence limit)  (mg/kg) in mice
M 25.1 1w O000000OOE
Mowrss o OO0000000
- 12.5
o PO 588 w O000000O®
SBPC 2 M. 1.4 w Q0000000
(88.9—224.8) 0 QOOOCDDD D DD
. w 00000EAOOO
CBPC % LM (178.8—406.1) W QDOOCDDYOD®
cIpC 10 PO (210.350—7-‘4658. 2) w QL0000

Infected controls

" Q0000000 0@

Infection: Each mouse was infected intraperitoneally with 6.4X10° cells (100X LD,,)

suspended in 5% mucin

Drug treatment : Drug in water solution or suspension was administered intramuscurally or

orally 1 hour after infection

Autobacteriography: Mouse autobacteriogram was prepared 24 hours after infection

PIPC # 2 h Zh iRk 5 L 725 ABGM % Table
4R LI, TA-058 » MIC {1z PIPC * A% Th 5
IZhhhb 5% EDg iz Eh £ 11.06 mg/kg 1 X
U 66.43mg/kg THY, £h b0 EDs fHIHIEE L7
in vivo HEER #7144 ABGM nEshi-,

3. BRMBmET YIS S TA-058 @ in vive

HMERA

P. aeruginosa No. 12 e~ =iz TA-058 7 51X
ISR B U, B 24 BERAIC 1O~ 10
HOLE ABGM R{ERR L7, FRABE~ Y 202
ABGM (21} 2 RLH 0 Y HEE ¥ BB 5%
¥#lo MIC {35 L1 EDs, fHL & bic Table 5 iz5%
L7c, REYuxtfRBE: 10 4h 3 4125 ABGM (B4 T
RECLTWER, ThALDT 205 ICRYE
DAL ABGM BE bhic, %Y TH0ERE<
VAREEREBLT Wiich 29bbs¥, Fig. 2z
R UTe ] & RiRiIC KBTS IR SS & USRREIC D A 8%
&hic, TA-058 # 400 mg/kg 33X % 200 mg/kg f5
ARKE Lz~ 204y ABGM % SBPC RXU
CBPC 25 L~y 20 Eh L BT B L, Wihi
BERIZE L in vivo HIB1ER %7+ ABGM 24
bh, £X#o MIC {35 L U EDs, fHICIZIFHEL T

e, TA-058 % 400 mg/kg EOHE LIz Y 2DE
& ABGM %g&n~<=v) % CIPC 2L LI=v
ADENREWBES 5L, ThEhD EDyo fHICHIG L
in vivo FEER &R L7,

m % =

E. coli KC-14RFP* 3 XU P. aeruginosa No. 12
EuF URRIRE LT~ ABEEAICERL, 22~28
FT=U R E2BFHEE 2 ERMWBLECBNTED b
T FIBREOERNNEEICKIT 2R, FlEko~Y =
BRA B =X LDLBRNETHRTEbDEEL bR B,
EDHDOER (RER) rhid, ThonERIIERE
BRHR LD LEBESN,

P. aeruginosa Oy~ v 2281} BB O M~
DRATBYRIIITIT T OBAMMNE L, REBHITL
P. aerugmosa No. 12 RYxMREE (Table 5) B 5
NeEdiE, BPCI-THECREHBLELY2ATE%
L ED ABGM b 6 iIZEDOLH ~ DR HIZED Sz h
ofce L2LAMG, BUHl~y 2 (REE%) TiiE
BEFRAMLIZZ L6, P aeruginosa i1k
ik~ RBAT 5 L Bbhr-,

KIBEBHIC T 2 RABEIC BT, WFEho KA
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1225\ T EDgo fHEO G- i, #I2 T Table 3 iz
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D90, i E. coli KC-14 (2t 2 REEAR NS
OBEF L D LAV, TA-058 0 Zh 6DHERH
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STUDY OF BACTERIAL PROPAGATION IN THE MOUSE
BODY AND IN VIVO ANTIBACTERIAL EFFECT OF
TA-058 BY WHOLE BODY AUTOBACTERIOGRAPHY

KaTto Tani, Yukio Enpo and TouTaro YAMAGUCHI
Microbiological Research Laboratory, Tanabe Seiyaku Co., Ltd.

Micuiko Fujit and Tapao TAKAHASHI
Pharmacological Research Laboratory, Tanabe Seiyaku Co., Ltd.

The autobacteriograms of mice infected intraperitoneally with E. co/i KC-14 RFPT showed that
the bacterial cells rapidly increased first in the peritoneal cavity and then in the blood. Fourteen
hrs. after infection the cells were distributed in the whole body. On the contrary, in the mice infected
intraperitoneally with P. aerugsnosa No. 12 a lag time of 8 hrs. elapsed before the bacterial cells
started to increase in the peritoneal cavity. The cells were not distributed in the whole body even
immediately before death. The bacterial number in the blood remained less than 104cells/ml throu-
ghout.

The sn vivo antibacterial effects of TA-058 and some reference drugs were compared in terms
of bacterial growth on the autobacteriograms of mice infected with bacteria and treated with drug
1hr. after infection. All the animals were sacrificed for autobacteriography 20~24 hrs. after infection
shortly before the death of non-medicated, infected controls. The bacterial distribution and density
in these mice were dependent on the administered dose of the antibiotics and their efficacy well
reflected their EDs. The excellent in vivo antibacterial effect of TA-058 was well substantiated in
this autobacteriographical study.



