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CHEMOTHERAPY

AUG, 19892
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Escherichia coli KC-14 # X U Bacteroides fragilis No .36 i & 3 RIAFIMEARSEBR~
ARERL, HEROEBRYRLSHNE L CRSEROME D & LM L 72, Aspoxicil-
lin (ASPC), piperacillin (PIPC), aztreonam (AZT) 8 & Uf cefminox (CMNX) (284
1 MBS TRIFRERIRETRL fohd, BE5RAE 2 X702 4 B¥MticT 5L PIPCB X
VAZT DR RIZELETLYR. —A, EcoliicxL THW-BREN%E27RT ASPCL
CMNX B2 DETOBREND L Tz, HEEBIZEFTHIRA LD b BBEARRS DB
i, AMBRE TRBRBUANOHEBRESEYNTHS - 2T I, ZhsDENDR
BA—INI2TVATI74—CE>THOHERENT, &5, ZFBREBRTVATIRB
Sfragilis £ D b E. coli DEEBOEMMBBETH 2 Z Lo, RTEREIR E. coli OMMc & 3 &
Ezoh, TOWMBTITE. coli KBRENOEOCERBENTHS Z LTRBINT,
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AL OELE IRILBLC I DALY, B
IC TEHMLERFL T2 Esherichia coli 8 X Uf Bacteroides
Sragilis DYMBEHFE L, Tho6MBBATHRENS
LHBHIY, —F, [/UBBEROERTIL, EROMEE
B LB REROBIRNEDTFREYELET 2, £2T,
E. coli & B. fragilis DREHB = BMENCEET 5 L
&) ERMBENESRBE Y A 2ERRL, TiEFEL
T E. coli \=#i8 /7 % 7= ¥ aspoxicillin (ASPC), piper-
acillin (PIPC), aztreonam (AZT) & E. coli 8 U B.
Sragilis D5 B 1 % = ¥ cefminox (CMNX) % H
W, XRERE~ Y ADERYRCE L IZTEFORS
BB L URSEBROEBERN L, &5, BXEHFD
HEYRESVALEA—IMITIVAT T 74—k
THRETL 72,

I. #EEIUFE

1. SEREH%

EaPk > MRk D Esherichia coli KC-14 B X U* Bacter-
oides fragilis No.36 Z VT~ 7 AKRMHEIEANIE
BREETNVEERL I, KESBRTVADLEL
— 27 YA 7T 5 (ABGM) fERICiZ= 7 A Y]

K oBNME B & CREDOSRE N2 TERE
D&% BIRAICIERT 2 - cHERNLSY 77/
v UmtEdk (RFPT) # XL THWRY, Bitko
RFP icxt4 % MIC f#iix E. coli KC-14 RFP* #3200
ug/ml 8 X U B. fragilis No.36 RFPT %% 800 ug/ml
Thole, 1o, TREKRZELLHER, AR
N B L URBRERICHT 2 BRBUELEBRLKLEDS
BRI ERERLI,

2. (ERABY

Slc-ICR %~ R, %, 488, hE2+1g#
Awiz,

3. (ER%EHA

Aspoxicillin (ASPC, H & % 3), piperacillin
(PIPC, BIU{t¥ T %), aztreonam (AZT, =—¥
4) 8 & Ucefminox (CMNX, BHiEME) 2¥EK
WAL TRV,

4. BENREB & UERLRE

GAM 74 3> (= vy A1) TE. coli KC-14 i3#
K892, B. fragilis No.36 ix#&891c 37°C, 16 FMH
R G FELEI AR L, E. coli KC-14 5x10° CFU/

* BERFETIE 2-2-50
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mouse ¥ & U B. fragilis No.36 7.5x10° CFU/
mouse DEAHHE (0.5ml) %~ RPN EHE
THIEWCEORERLY, &8, BAE R I T E ML
LI X 2 BRI % % 1852 L T E. coli: B,
Sfragilis tE%%91:100 L L, @~ A2 s ¥ 28
(79XLDso) & L 7Y, BANIRERE ], 2 8L U 40
iz, #ARMA (0.2ml) 71 3BEREA (0.5ml) 121
ERE L fzo EERINEOREICIE—EE 10 COREL~
VAR, FRKRE 5 A0~y R&EE NS 70
By PEIC L > TEDs, 2 8H L1z,

5. 7 A28 ABGM D{ERK

BP=y A—BS5EERHWT, B2 BR%ICRE
#l %= B IR A 1 25 mg/kg, MEREA i 6.25 mg/kg % 1
E#5 L, XRS5 24 FHEDO~Y 2425 ABGM
EHEAMOY CHECLWBHE WL DER L. <
AYIF D E. coli KC-14 RFPF i3/n— bt 4> 723
¥R (HIA, W) 2E@EEtrLT, V77>
vy (RFP, F—H8E) 50 ug/mlBLU+Y 7 .
Z—VT b7V YTLzu) R (TTC, +H54F
A7) 50 ug/ml REAL, 24 BERIEFEIEE L -, B.
fragilis No.36 RFP" i GAM #X (=v x4) %%
g L C, RFP 50 ug/ml, TTC 25 ug/ml 8 X
CRET 2 E coli DRBHFIDI-Dc7 ey ) v
(ABPC, BHIRBIZE) 12.5 ug/ml 2 ¥RANL, 48 B S

HESEEEL - kB, ABPCicxtd 2ifggka MIC f#
X E. coli KC-14 RFP"#31.56 ug/ml 8L U B. fra
gilis No.36 RFP" #3100 ug/ml TH - 7z, FERKFH
FeEFL-EERIEEEREIC L DKL T,

6. EBEEY~ ADBAS & U AEFEHRIE

—HS5IERA, ki ABEERNICI mlO
GAM 74 3 » & A%EBULL, M#H IR L D HRID
Lo 8RB EGAM 7 4 3 > THRK, E coli
KC- 14 12 HIA #F\vw TiFRARIC, B. fragilis No.36
12 ABPC 12.5 pg/ml #i5il GAM 2K % F v TS
I L CERBERIEL 72,

7. RFoB/NFEBEHIERE (MIC) 8 & Uin
vitro BE1ER

MR 5 KK O MIC 13 AR{LEEEES
BREEFRICHE U CHRFIRAREC L DREL 729 &
ERKID in vitro FEIER & HEKE GAM 71 3~ T
37°C, —RIE#%, E. coli KC-14 38t /s [F5EHc
1% %M L TH 2 B iRERT#E L 72 10° CFU/ml o X
BRI, B. fragilis No.36 iZEISMITHERL /-
10° CFU/ml i & 3EH = @ L THE %, BEFNCH
FPOLEREBERET 2 2 LI X DREFL I,

II. & 8 ¥ R

1. BEHOBBEHRICIB LIZTRERFSES L UK

S5RBROXE

Table 1. Therapeutic efficacy of aspoxicillin, piperacillin, aztreonam and
cefminox in the treatment of intraperitoneal mixed infection caused
by Escherichia coli KC-14 and Bacteroides fragilis No. 36 in mice

Administration® ED;, (mg/kg)
Drug
(h) iv. i p.
1 2.03 1.01
ASPC 2 26.02 5.74
4 161.07 65.90
1 11.79 4.10
PIPC 2 323.76 194.22
4 1,890.30 1,670.26
1 0.48 0.06
AZT 2 23.74 9.79
4 1,690.90 1,154.43
1 0.94 0.31
CMNX 2 2.60 0.59
4 27.28 5.38

* Time after infection

ASPC, aspoxicillin; PIPC, piperacillin; AZT, aztreonam; CMNX, cefminox.
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SRR P (RS~ 1 R s RE T B 24 1 0D g
B2 B ORI I0 B 1, 2 1 & U 4 IR,
B EREMITIIRN G.v) 8EUBMA (.p) &L
THRH™L, %0 EDy, fii% Table 1w, %
AR | R R U ey, iR & b AZT

E.coll KC-14 RFPr

RGN 2 MR % T U e, RLE IS % 80 2 5%
Mo T 5 & PIPC 8 & F AZT @ EDyo 18 13 iR
£ O 1 INMRMED 27 (LA L8 S UF50 A L E 22y
HBIRIZIET L fze & 612 4 W% S Tiligksg
e b 1,000mg/kg LI E e D E L WERHROE

B.frasllis No.38 BRFPr

Time of Administration: 2 hours after infection

Autobacteriography: Mouse autobacteriograms were prepared 24 hours
after administration.

ASPC, aspoxicillin; PIPC, piperacillin; AZT, aztreonam, CMNX, cef-

minox,

Fig.1. Comparison of the antibacterial effect of aspoxicil-
lin, piperacillin, aztreonam and cefminox by whole body
autobacteriography in mice with intraperitoneal mixed
infection caused by Escherichia coli KC-14 RFP" and
Bacteroides fragilis No. 36 RFP™ (25 mg/kg, i.v.).

PIPC

AZT

CMNX

Time of Administration: 2 hours after infection

Autobacteriography: Mouse autobacteriograms were prepared 24 hours
after administration,

ASPC, aspoxicillin; PIPC, piperacillin; AZT, aztreonam; CMNX, cef-

minox.

Fig.2. Comparison of antibacterial effect of ASPC, PIPC,
AZT and CMNX by whole body autobacteriography in
mice with intraperitoneal mixed infection caused by
Escherichia coli KC-14 RFPF and Bacteroides fragilis No.
36 RFP" (6.25 mg/kg, i.p.).
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T (PIPC: >100 & AZT:>1,0001%) 2o & 1
7zo L L, ASPC & CMNX i1 4 BE RIS 5.1 81
TOMAERDOED, i3 1 BB S5 B LT
ASPC:80 LI T 6 & UUCMNX: 29U F T H b,
PIPC BL U AZT it 6 EFORE RV b5 T2o
g7, BEEBRTHETZ2E, WFROXL], 270w
ThORERHICBWTYip. 5D ED, DA
Biv. BEICHRTNS BRI BBESRERL
720

2. vUR2H ABGM & 2 sl ROEE

BE2EBMEICIV. #5138 %# O 25mg/keg
(ASPC @ ED;, {H: 26.02 mg/kg 1 i), i.p. #5 ik
6.25 mg/kg (ASPC @ ED;, f#i: 5.74 mg/kg fi i)
REL, EFRS 4BMEBEO~Y 245 ABGM
P RFEFISEERL, 205 bEHNLESFETL
1BB1CD~Y X ABGM % Fig. 1 (i.v. 8#5) B
XUFig.2 (i.p. 5) RL 7z, EEFDIv. &
5 (Fig.1) B3 ABGM T, E. coli 38858
51312 EDs, {138 TH 3 ASPC 8 & U8 AZT °HRE
BIUHCEE s CHEZLBE SN, EDs, EOH
/13 5B TH2 PIPC CLHCEHOEEELIE
Binhl:, ED, EO# 10 & 58752 CMNX ¢
BEEESBLALBEShE» -7, —4, B
Sragilis 3V FHOFER S B, FBLUMICEES
BEEIN, LrL, ASPCERE~Y XDESIH
FEEWRPIPCE X UAZT ict~rT 26 TH D,
CMNX tEBETH- 2o BEHDi.p. &5 (Fig.
2) 1281} 3% ABGM Ti3, E. coli iz ASPC THifE
2512, EDs fED#11/30 £ 58 0 PIPC THEE,
B, BslUifcFcBEI N, AZT B3R5S8
1212 ED [HHETH 2 b oo b &3, B, F,
fs X UMicBEI NI, F7z, EDs D 10
587TH3 CMNX TREEZERIZLACBES LY
o1z, B. fragilis DAMEE Xi.v. BRELRAKT
»bY, ASPC r CMNX C i385 0 ic PIPC B X U
AZT kb 2o cBBANT,

3. BARR~vADHKS L UM EELHHE

E. coli
gilis No.36 7.5x10° CFU/mouse DRERENEREIC X
DER L 7B RE~ v A DA R X Ui 4 it
B% Fig. 3icR L7z, BATD E. coli i3R%F 1 Ry
#iz#71/2 (2x10°CFU/ml) @4 L7248, 3 EKEfE
#1213 4x107 CFU/ml iz38fnL, LA 080
L7z, D E. coli 3EADEER OIS T
HRL, BRI I3BrEA T 10°CFU/mI, I
Bb T 10° CFU/ml iz L 7o —7, B. fragilis 1%

KC-14 5x10° CFU/mouse 8 & U B. fra-

= o E. coli KC-14 9 B. fragilis No. 36
-g 8[ SL.’/
S
3 7+ Ud

ok ok n\/o
]
T
£ 5F 5f
3 —e—Ascitic fluid
s 4 —o—Blood ar
b

4 1 1 J 1 1 1 J

’g 01 3 6 9 01 3 6 9
z Hours after infection
Challenge dose: E. coli KC-14 5X10° CFU/mouse and

B. fragilis No. 36 7.5x10¢* CFU/mouse

Fig. 3. Profile of changes in ascitic fluid and blood
bacteria counts of mice with intraperitoneal
mixed infection caused by Escherichia coli KC-
14 and Bacteroides fragilis No.36.

A hC/RRE 1 RFE%IC# 1/3 (1x10°CFU/ml) i«
WA L0, ZOHIFME TELVEROELIIEE
o oic, MPEERIT 1 FFREED S 9 RERE
¥ T4X105~3%x10°CFU/ml 2 #8B L /oo £7-, &
B~ v A BHA 12 R BB L 7,

4. BEKIDO MIC & in vitro REIER

E. coli KC-14 8 X U* B. fragilis No.36 54 3%
E#K|OMICES X UEE 10°CFU/ml ic 817 3 BE
fEfM % Fig. 4 BX U Fig. 512k L7z, E. coli KC-14
WX 2 BEER (Fig. 4) O®E Tix ASPC i3 50,
10, 2 ug/ml TEABEIKEL LEROBRD 05D
SNEEMWIERA L /2o PIPC 8 X UFAZT 1350 ug/
mTLEHRELETHENLERATH - 7=
CMNX 3 2ug/mlic BT HHEOWBEERAE2TRL
7z B. fragilis No.36 i ¥ L T ix (Fig.5), ASPC
12 200 £g/ml (2 MIC) T 2 BRI # .z 10 CFU/ml &
B ERD S ¥, 8RFHEBIC I IENENED S
720 PIPC i1 200 ug/ml (4 MIC) T 8BFfI% % T&
BRI ERA L, 50 xg/ml (MIC) CIxSEN ICIER
U7zo AZT 13 200 ug/ml TXER & BRI EEHM
L, ZEFHLBEERH ORISR Do 1, ¥ 72,
CMNX 32 ug/ml CRREBE RS o 1208, 10
B & V50 pg/ml T 8 REfk & TRENICIERAL 120

. 3

EERMBEENESRR~ 7 22T 3 REH DL
SR ZRF L, 2, ARHEBRERS TREL, iv. B X
Uip. 5L b I 1 RHBREE CRIFRERIEL
F» oz, K B. fragilis CRHIEI 2R E R VS
E coli w3EBII-BIEH 25T AZT (MIC{#:0.1
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-a 100 ASPC PIPC AZT
g’ £C:
8 -3
¥
<7 -
g 6 -
sk ""\ 5
b . i
5 4 MIC: 156 ug/m! [ MIC: 156 wg/ml [ MIC: 0.1 sg/mi [ MIC: 039 pg/ml
1 A J A 4 —— A A J 4 e J
I e L U N
E Incubation time (hours)
F3
—o0— Control ~e=2 ug/m|l —a=10 ug/ml =8=50 1g/ml
ASPC, aspoxicillin; PIPC, piperacillin; AZT, aztreonam; CMNX, cefminox
Fig. 4. Bactericidal activity of aspoxicillin, piperacil-
lin, aztreonam and cefminox against Escherichia cols
KC-14.
2 10 PIPC _AZT _ CMNX
E
S 9 : P S
(e 8 [ g .
&)
EN e |
&5 - \A i
e
g4 - -
83 N 5
5 2 MIC: 100 gg/ml | MIC: 50 pg/ml | MIC: >100 pg/ml MIC: 3.13 sg m!
- 1 L 1 J 1 A 4 -l y A 5 J Iy 1 1 J
X 0 2 4 6 80 2 4 6 80 2 4 6 80 2 4 6 8
E Incubation time (hours)
z
—o—Control —o—2 ug/ml —a—10 ug/ml—8=50 ug/ml=—a~ 200 ug/ml
ASPC, aspoxicillin; PIPC, piperacillin; AZT, aztreonam; CMNX, cefminox
Fig.5. Bactericidal activity of aspoxicillin, piperacillin,

aztreonam and cefminox
No.36.

pg/ml) DBEBURLRLENL, F S E. coli DH
BHERBLI-IGEENBRTH -7, Lo Lisss, XK
5% 2 Befie s & UF 4 BRAI% L L 7424, PIPC
BLUAZT OBBESHRIZELET L. FER~
7 At E. coli KC-14 5X%10° CFU/mouse & B. fra-
gilis No.36 7.5%10° CFU/mouse O E@ &M &
STREBEREINTEY, BICE coi D~ Ak
RTOREBEINZER L T, B 2 B 3Bk
T#110" CFU/ml, 4 B¥fii#ic 1 5X 10 CFU/ml iz 1%
L7, #2T, E coli BEHEBIZB I 2 KERD in
vitro REBERERH L Ic L 2 3, BOREHETRL
72 ASPC £ CMNX i3 4 BB 5 T HLIEEUR D
BETF» kL, BEEALLRE LW PIPC & AZT
12 2 BRI 5 TR B E L (BT 52 L8
BEMIC 2 5 T2 —H, B. fragilis DIE/KE X i 4

against Bacteroides fragilis

EBIIRR IRk TELLWELBRsNT, N
in vitro FEER I BV T PIPC »3 ASPC X D bEv
BENETRLIC b0 b o THENRICEORSR
RBrEhTwin, £, EEs" RUBEAERRCS
W, —HORRSERETIELT 2BRELERTD
BEC RS ORELSERICRZHTH o THEE
MRHBETT 2 L W|EL T3, A B fragilis
No36 DB EF T 2 EBEEERIAL,
ASPC, PIPC 8 X U AZT Th ¥ b7z 585 LY
BoOoNbDOD, EHEDBRCEELS52 EEOE
HTROLIEEREELD TS, LIdoT, PIPCB
S U AZT 0 2 BRI 5.2 81 2 i ROET
DIEED B. fragilis No.36 DESLRELicL LR
Ezil v, 861, KRR~V ZROFETRERALLT
2 AENIC BT 3 E. coli DMBELbDOEEL
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SNBZEhs, TDRMIRE. coli BB HDW®
WERBBUMTHI LEL SN,

25 ABGM C X 2 5 R OBE T3, E. coli
DAHEEZED, HERRBLAKERTH > 720
L L, B. fragilis DX &K 13 PIPC 5 & (! AZT
TEHFIHEI, ASPC & CMNX RRBE CHRENIC
OB EEINRL, F20, AR Y R
ASPC 8 X U CMNX 0 ABG AR ##5L, 24 B
%D B. fragilis DMK EFEBERE L -5 R, T
EEBCEA L b#10° CFU/ml OB 2R LIz, =
DR ITHIT B. fragilis DRFEEBERE 2 RT
ABGM DO#ER L —BL 7, LrL, ASPC & CMNX
i3 B. fragilis i= Xt U T in vitro Fi & /71 (MIC {8,
ASPC: 100 ug/ml, CMNX:3.13 ug/ml) & U 5%
BIERATERHZCHLMbS Y, =V RERTRER
BEoHEERA®R LI Lk, ASPCOB.
Sragilis WXt 2EARRLPZ LA THB, £ b
EFC BT, ASPCdiAkth~E@BECBITL,
B 6RMETORVBELERT LG XN
T3y, FEEGBREFVIEBWT Y, ASPC D
AKEANOHBREBITHRIFLIEGRHE EBEEL TS
boLERsNnD,

ABipEERe€ F VIR E. coli & B. fragilis DES
Bz ky, BERMCIA%RELZEEL 22%L
BEEELETVE L TERE NI, KETIVIZHEE
DEBRANDLEBD o5 AUCHETTIHEBERTH
D, MIEEERE 6 R IREESREN I b HE R
ZHEEAMROBEEMY > [IHBEBRRORZED T
Vw3, KB ZEHOTHEFAOEEDRER

HUIRER, ANBIMECREN EEHCRETSHE
EHEETHY, ¥ BRBU~OEERS VAL
FHRTHLILBTHRENT, &5, RHELRER
B DB IIEAE N T 2 RFOREHIDES b
BETHL I EBRBREINT,
X 3
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Effect of timing and route of administration of antibiotics in the treatment
of experimental intraperitoneal infections in mice

Nobuo Ishikawa, Kato Tani and Toutaro Yamaguchi
Biological Research Laboratory, Tanabe Seiyaku Co. Ltd., 2-2-50,
Kawagishi, Toda, Saitama 335, Japan

Yoshinori Azuma, Hiroshi Tanimura, Norihito Qukouchi and Youzou Aoki
Department of Gastroenterological Surgery, Wakayama Medical College

An experimental intraperitoneal infections were produced in mice by inoculating them with
Escherichia coli KC-14 and Bacteroides fragilis No.36. The therapeutic efficacy of antibiotics in these
mice was compared when different dosage schedules and routes of administration were employed.
When administered one hour after infection, aspoxicillin (ASPC), piperacillin (PIPC), azthreonam
(AZT) and cefminox (CMNX) had good efficacies. When administered 2 or 4 hours after infection,
the effecacy of PIPC and AZT was significantly reduced, but the reductions in the case of ASPC and
CMNX, which display potent bactericidal activity against E. coli KC-14, were samller than in the
case of PIPC and AZT. Intraperitoneal injection of these antibiotics yielded greater efficacy than
intravenous injection. These findings suggest that the direct administration at the site of infection
may be available on the therapy of acute infectious diseases. Therapeutic efficacy was demonstrated
by whole body autobacteriography. Since the death of the infected mice depended more on the rapid
growth of E. coli KC-14 than that of B. fragilis No.36, the antibiotics which had potent bactericidal
activity against E. coli may exhibited greater efficacy.



