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maceuticals Inc.) BB L, *D 0.5ml ¥ EERICE
Lo 7ok, HEEEX Table 2 RTEH THB,
gAREORE, ®EEIC LMOX & TOB #EA L
10 1Bs5ED=y ARFEAL, 37\ L4EOEEL
ERY Ty, BE7 BROEFEL D Probit 35T 50
% Hxg (EDso) %FH L, #ik © FIC index ozt
BXGAL TR R & b Fractional
(FED) index % K3, £ D{EAL0.7 DESHEDEH
h EHE LT

effective dose

FED i dex_{}?ﬁ%ﬂ#@ LMOX o ED;,
INCX=4gmpE > LMOX o EDs,

BtEEsD TOB o ED,
EpFsD TOB © ED,

i) AMEE S < v & : Cyclophosphamide (= v |
ety DRFRMHD 250 mg/kg HEREAKCE S L TR
RREnRSREECET S 4 B B RBEEERTC
BA, TOBERRY, BRI AF YRR TCHE
BACEE L, BEARL O CRHROHER, Wb
DEERS L AT » 700

6) BENEBRRDO BT : 1FSEOo~y 2% F A
U P | BRRICERIR RS Licoy, &R
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LHEOERBEICRT % LMOX & TOB o MIC, %I
U Checker board titration DR 53R btz
FIC index % Table 1 i75% Ltc, RIBE 4 Bibki 1+ 5
TOB o MIC 13 assay iEp 5\ IEEEEDO S
FonbbTHEIC 0.78~1.56 pg/ml %75 L=t ©
Mz LT LMOX o MIC i1, #BHEEOHEY ST
BT, BRBEEFERETIZERTH -1, MHLLE
TEHLE WThLOFECR T, TXTOREH L
T FIC index 73<0.5 L7 h HESENED i, &
D5%H, PA-116 B\ 7o REKic 3% FIC index i3
REFRETREBEYEE LB a TR/ N hEhi
HERBDRER Lo ZhiItR LT PA-116 icxt+ % HE
BHRAFBXIFREREOHEERTE D, b3
N assay ETHEBBRCEEINiL) -1,

2. FHEBRTITB in vivo BERGE

B D in vitro BERRRCE LR 4EHkY Fh
Fh=v ADBHERICERE LI-DOb, 1 BEZCERO
BEHIACRBEARY | BETHELTHESII: EDy &
7 b0 FED index % Table 2 iZiR Ltc, SHAHITHE
FIOBEKHEARE L H LMOX : TOB=10: 1 =&z,
£ RYFRicxt 3% FED index (% PS-24 ; 0.38, PA-2 ;
0.49, PA-20;0.46, PA-116;0.37 %5EL, \Tho
REFRCH LT in vitro ABCERLERDEY R
L7

3. BEALEBOHEER

RRYE & LT PS-24 # A\, LMOX, TOB £ 8%t %

Table 1 In vitro synergistic effect of LMOX and TOB against four strains

of P. aeruginosa

Broth dilution Agar dilution

Strain | Inoculum | MIC (ug/ml) | Minimum | Inoculum | MIC (xg/ml) | Minimum
size FIC size FIC
(CFU/nl) | LMOX | TOB index (CFU/ml) | LMOX | TOB index
PS-24 104 12.5 | 0.78 0.56 108 12.5 0.78 0.63
10° 50 1.56 0.31 108 25 0.78 0.50
PA-2 10¢ 12.5 | 0.78 0.50 108 12.5 0.78 0.50
10¢ 100 0.78 0.25 108 25 0.78 0.50
PA-20 104 12.5 | 0.78 0.75 106 6.25 | 0.78 1.00
-] 10¢ 800 1.56 0.09 108 12.5 1.56 0.56

4 6

PA-116 10 25 0.78 0.50 10 12.5 1.56 0.38
\J 108 50 1.56 0.50 108 50 1.56 0.38

FIC (fractional inhibitory concentration)
—MIC of LMOX in combination

index

MIC of TOB in combination

MIC of LMOX in single

MIC of TOB in single
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Table 2 Synergistic effect of LMOX ane TOB against intraperitoneal
infections with four strains of- P. aeruginosa in mice

: E k ,
Strain CthlsT ¥ |Challenge| . Lo FED
. ucin - LMOX+TOB | i,

(CFU/mouse) LDso LMOX TOB (10 : 1) index

PS-24| 3x10° 110 + 38.9 | 1.53 | 4.21+0.42 | 0.38
PA-2 1x10% | 80 + 852 2.46 | 10.9+1.09 0.49
PA-20 4x10° -110 + 76.1 5.72 | 16.0+1.60 0.46
PA-116 7X10° 140 + 257 12.5 30.7+3.07 0.37

Antibiotics were administered subcutaneously at 1 hr. after infection.

FED (fractional effective dose) index
_ EDso of LMOX in combination

EDso of TOB in combmatlon

EDso of LMOX in single

BULSHRR SR OBBNABER L EROTAEL, *
DORE% Fig.1 /R Ll TOB 0.63mg/kg Bifhf5
T, fb LR E TRECERT B, Lok
TBPE & FIBRICIETE L2 BIFET Lico TOB 1.25 mg/kg #
LT, KM E CTHENCERT A, ok, B
DHIET DY ALWIT By AR, BRTH
HBOEFRIT 38% Thoteo o lF 5, LMOX 6,25,
12,5 mg/kg BB LTI, ThFhBEH%4, 6 B E
THENCIERT 5, TOREREMEL, ~v A0
EERITRENO0, 13% Thoto DL 57, B
BECTHRIEFALYRTREOHEAS L CHALHAT
5 EBCREERN A D b h, e LMOX+TOB=
12.5+1. 25 mg/kg OB TIL BE 4K E T,
10CFU/ml D VvRACECEENRA L, £ F R
100% Thoto & b &, LMOX+TOB=6.25+0.63
mglkg LEEERRBA ST 4K IX 103 CFU/
ml O VAREENBAD L, FORRABEOERY &
LTLOIER L,

4. BB CRIETHERFORE

1) H5EMOKE : P. aeruginosa PS-24 i
R, B 1,2 55\ 6 BERISIC 1 B S LCHtA
MRCRETREFOBBC TR L - B %
Table 3 kR Lo LMOX BSh# 5.Tid, #r5B5» 8
NBTHE - THRIRBHFIET L, 6 BMI%HE 5D EDs,
fEx 565 mg/kg T 1 BB EIC A~ 15 &8 L
oo THIEX LT TOB B> EDso fEI3 5 S85 I
PhbT 1.48~2.24mglkg L EBA DN TH g
CoESTAIOHBTIE, L2 BB\t 6 BEEEED
FED index 2% h¥h 0.38, 0.34 35 L0% 0.47 %R
L, WIFhoREHc s\ CLERGEN T D b H
o

EDso of TOB of single

Fig.1 Bactericidal activity of LMOX and TOB
against P.aeruginosa PS-24 in peritoneal cay-
ity of mice

Challenge dose : 2 X10¢ CFU/mouse -
7 I .
Control(0/15) __®
61 ‘TOB 0. Gme/kg(0/15)
______ TMox 6.5
~ R .57" (0/15)
gl T LMOX, 12.5(2/15)
S Admx;usn‘anon 04 “ /" A
5 4" 4-2>>>"T0B 1.25(5/15)
2 :—"’\<f.'=’:§=—=-§=.-__/_;/
T o
%’ Challenge \ N G e D s e e —r
s \ LMOX+TOB
&3 \ 6.25+0.63(15/15)
=3
M \
K] "\,\
2 ‘\- ]
— —
LMOX +TOB
1 12.5+1.25(15/15)
2 1 1 1 1 1 1 Led

2 4 6 9

Time after administration(hr.)

Numbers in parentheses indicate the survival ratlo at 7th day
after infection (survxval/treated)

2) BEEBOWE : WO in vitro RREIVT
BEREEEORCOHREME (FIC) »aEShb@fY
Fdl=DT, PS-24 35 L% PA-20 wEREICES, i
RYHRCRETEEEEOHBCoOVWTREL, 1Ok
% Table 4 107R L1o LMOX Mot Rusl
ER ORI - Tk & B h, PS-24 T 1N,
PA-20 C4% 1/60 IS F Lico & huicst LT, TOBOR
Ry I, HRISR E A 13 DETRLE
E oty Vol S AR GURT S &, WEEREORE
o FED index i3 PS-24 ; 0,67, PA-20;0.59 &%)
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Table 3 Effect cf administration time on synergistic action of

LMOX and TOB against P.acruginosa PS-24 in mice

Administration EDso (mg/kg) FED

time LMOX+TOB | index
(hr) LMOX TOB (10: 1)

1 38.9 1.53 4.21+0.42 0.38

59.6 1.48 4.02+0.40 0.34

6 565 2.24 10.2+1.02 0.47

Mice were infected intraperitoneally with 3X10* CFU/mouse
of P. aeruginosa PS-24 in 527 mucin.

Table 4 Effect of challenge dose on in vivo synergistic action
of LMOX and TOB

Challenge o : EDso in .
Strain dose EDso in single combination FED
, inde
(CFU'mouse)| LMOX | TOB | LMOX+TOB | "
2x101 66.1 1.47 4.86+0.49 0.41

PS-24 .

2X10° 1180 4.02 26.1+2.61 0.67
PA-20 1><10i 35.2| 3.53 10.5+1.05 0.60
1X10’ 2250 10.7 59.8+5.98 0.59

Mice were infected intraperitoneally with test organism 57/ mucin.
Antibiotics were administered subcutaneously at 1 hr. after infection.
ED;¢ value was expressed in mg kg.

Table 5 Effect of combination ratio on in vivo

synergistic action of LMOX and TOB

Combination ratio

EDs¢ (mg/kg) FED
LMOX : TOB LMOX +TOB index
Single 54.0
Single 1.29
25:1 2.14+0.86 0.71
5:1 3.72+0.74 0.64
10:1 4.91+0.49 0.47
20:1 7.46+0.37 0.43
401 14.1+0.35 0.53
80:1 17.7+0.22 0.50
160 : 1 23.140.14 0.54
32001 32.4+0.10 0.68

Mice were infected with P. acruginosa PS-24

n 5% mucin.

Antibiotics were administered subcutaneously at
L br. after infection.

EEEEERD 0.41, R XU 0.60 I H~OAZED
Wz ED T, in vitro DEEE LT LLF
fTlich ot

3) PHEHOME : BB L LT PS-24 #AW, B
AR RIETHEA Ao T, LMOX : TOB
=2.5:1726 320:1 OMATHRIL, TOR/RE
Table 5 TR LTco AIWVWICIBEA R TOHAKRTLE
FOMEDEYRL, HCHEHIORES EDs OLLTHS
40:1 Heh kLo 5:1 » b 320: 1 oA T 0.7
LT FED index #/% L THR\HERHEN B b I
o

5. BMERRL =v 2Tk F 5 RMNE

Cyclophosphamide 250 mg/kg T4 HBICHTAE L
< 21z, PS-24 @ 2x10° 35 X0 2x10¢ CFU % 4 #
VIERMTHEERCEGE LD, 1 BEEZIC
LMOX : TOB=10:1 o $fBHTETHS L, HMIK
WA= 2 DY HT B OB R LA Lo T DK
@i% Table 6 TR+, LMOX Bfho R IXTD
EDy fEICE OIS X 51T, EHEEROLHICHNTHE
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Table 6 Synergistic effect of LMOX and TOB against intraperito-
neal infection with P. aeruginosa PS-24 in cyclophospha-

mide treated mice

enge EDso (mg/kg)
Chz:)ls:g Mucin : FED
LMOX+TOB i
(CFU/mouse) LMOX | TOB (10: 1) index
2x103 1290 1.70 10.8+1.08 0.64
2x10* - >2000 3.76 25.2+2.52 <0.68

Cyclophosphamide (250mg/kg) was administered at 4 days before

infection.

Antibiotics were administered subcutaneously at 1 hr. after infection.

LET 3520, EAHOPHE T FED index 530,64,
0.68 DEYRL, BEEEOSBECILLTHEE O
HEDELBD LI,
III. # ®

FE R SR OBIBEE 4 B35 LMOX & TOB ©
BERLHRID\ T in vitro Tix Checker board titra-
tion T, in vivo TIXEH <7 A H 5\ XAMERKD <
v A% W EERRERIZ L » TR XTI - %0

RIBE X35 B-lactam #|& Aminoglycoside #|D
in vitro BEAZIEBEI LTz H < A5 CBPC+GM &0
HaBhbeTHRE<BESR, ¥, BE LMOX o
WT% TOBY HB\U ML GM? & A& THESR
BOUBEIR TV, SERAIREFRESD LK
KFRFEREYACEEEEYZE L THADREBRE L
TofER, assay kbW EEEEC X v FIC index
NEBTHZ L RM L, Blb, PA-116 % fist &3
e, RUFRECEERYBEE LA, L hEL
TR R 2 ZBD oo MoeLLEring 5104 JEEDZER
X5 BER%ED discrepancy I OWTHE LT W\ 5
A3, in vitro BHRAZHEORRBCEE LT, Mbr 0kl
REXERTHLENDD EBbhb,

in vivo HERABEEI LTd CBPC+GM %3 Usb &
LT Oho@ENILINTWESY, F 43 in vitro
THALRED bR RIBE 4 Bk AV, <Y Al
RSz xt3 5 LMOX+TOB Dff e et L
TfER, WTh OB LTd FED index (30,5 L)
TERL, in vitro [k in vivo RBIC R\ T AN
BRICHEDR Y RT EAHR S hic, PS-24 B§R
COWTHBENEEROHEZ B LR, £« B
TIRBENC LMER L WBEBEZHAT S LBV
BIEAVRDDR, 2O EATHIOHERHREDORKIC
KELBETHLDEBbNS,

RER G T DO 5 Selh M 4« K X T, in vivo

BFRABRCRETHRFOREXBBR LI L&,

LMOX+TOB Dt HZyRIE, HE5BMAREI BT
ERe@Esbhs &, BEEECHE HBE ML
Z &, bV LMOX & TOB oXhZhiif ED,
DiLE L E LTED CTATE OB i S\ TS
ENBHOh, BRERLEO 10:1 ThRHCERY
By iB L85z LRI,

REBEITRFERE CTH 50, BEECANKEED
X 5 7¢ immuno-compromised host I BERLY &
#T, ¥ % opportunistic infection DRRETH
%o 4D Cyclophosphamide FAER X » THMKRH
ZIEHDO#H 1/5 UTREAR Ldlc~ v A TORRRH
L, LMOX & TOB OHtFIRER < v ADBRPHIA
RTETFEOREIXSL S L1t %, FED index #HR
THEBEOHRYDREY R LIZ &1, Z0X ) hEhiE
B LTLHEFIOHEANSENTHSZ LeTRTS
bDEEX BB, Scorr BHWIXEMEKY T » b OR
[BERY T CBPC+GM DHERHEYHRE L, i
SanoE 512 XM~ v A% - BRERT
immuno-compromised host Ti¥, $K#OREEANL
DHBERELTH EBELTVH LI, H, MO
+TOB AR, SEECT5 LMOX OfEH
YEFAAt TOB L oftAIc X » CREFRBATACL
CERETS LD THY, ERTOFAHRED FLEMC
WEEIhBsbDEEZLND,

A AL R S RERERY 2\ EEb!
DWET X, EEEEERC LMOX ORREH
5 MIC flx i 5k 4 B 112 g 102 % OL) #
50 pg/ml LIFCH Y, %0 peak it 25 pg/ml THbo
SEOERI N b RIEE 4 HicxtS 5 LMOXO
MIC fEi3 5K ¥ #& 7 &, 10°CFU/ml g6T 6.5~
12,5 pg/ml TH B & ko bFT T OfIcAY, LE
5T = OEED MIC {E% R gl LT
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SYNERGISTIC ACTIVITY OF LATAMOXEF WITH
TOBRAMYCIN AGAINST EXPERIMENTAL
PSEUDOMONAL INFECTION IN MICE

JiNGoro SHiMADA, ATsusHl Sarto, Kouvya Suisa, TakeHisa Yawma,
Hironosu Iuara, Tosaio Hojo, Masanosu Kaj, MoTtorumr SAEGusa
and Tapasur MivaHARA
The Second Department of Internal Medicine,

The Jikei University School of Medicine

Hipeax: Miwa, Kenyt Hori and Suinzo MATsuura
Shionogi Research Laboratory, Shionogi & Co., Ltd.

The activity of latamoxef (LMOX) and tobramycin (TOB) alone and in combination against four
clinical isolates of Pseudomonas aeruginosa was examined in vitro and in intraperitoneal infection
mice. In in vitro Checker board studies, the combination of LMOX and TOB produced synergism
against all isolates tested, and the broth dilution method or higher inoculum size tended to enhance
the synergistic activity of these antibiotics.

In experimental infection mice with above four P.aeruginosa, a excellent synergistic effect was
also observed with the fixed combination of LMOX and TOB in the ratio of 10: 1.

In in vivo experiments using P.aeruginosa PS-24, the combination therapy of LMOX and TOB was
more effective than a single therapy in reducing bacterial counts in peritoneal cavity of mice, and
its synergistic activity appeared to be independent of the challenge dose or the dosing schedule. In
addition, the combination of these antibiotics was found to be synergistic in a wide range of com-
bination ratios (LMOX : TOB=5:1~320: 1).

In neutropenic mice induced by cyclophosphamide, the combination therapy of LMOX and TOB also
revealed synergistic activity against intraperitoneal infection with P.aeruginosa PS-24.



