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BRCBEYHALICHAITEEOM DL REFEFHO R AR,
bhots, =Y ARAVGLERMBIIEC YT D HERDROGBH T,
DEARZGh, BROEVIER TV, F 1
R bR Efy
D% L 1-k5 . Escherichia coli ¢i1 Cephalexin {FT{h
DFRIE O i

linam DOBEHIT in vitro THDIERHI DR
HEFRME EENEFIMmMEIC X

FAbA3, Mecillinam {Ef TR MIRA IR & h,

WAERBR B DIERAY H 2 2 L7
MR 2 OFM U457y, W

For ExoMmpiz it A Cephalexin & Mecil-

E—F LT\ to, OF A B TZRE AL % {7

AL, g g st

LicA €y FAMBOMR X 257, SO Lo o Py N E THmEcmzL -

& AEERCHRREER M ER L TLRRD bhish > o,

2 fe U Ml RED — A HHIka N

BT LT WD %R L D LN TR, stabilizer # VA7 = v 75 A F BBAEIZOWT
BHULIER S4BBMTRZA7 0732 MURARILRVEBETLThOD fEAICL D, ~

72877 A AR ENRD Z L xR LI, Cephalexin (3~=>

Y /ﬁ‘,”,_ﬁﬂ'ﬁ (PBPs) ® 1a

% 3, Mecillinam 3 2icBfEA L, PEAFRCIZZ 0 PBPs A7 lmiE# L 720
Cephalexin, Mecillinam Fh FhEHmH D\ LBBIZ L B 52 USSR ZF 72 Escherichia
coli ©Y vEEFHRSP COBEERGEERTARINL Z L1 X b JUPRHIZ B E

> T,

®3E, penicillin OEABIERFEO—HB L L T peni-
cillin nEBHBECHZ =) vE4EHHE (PBPs)
ROV ERLL OBERAERSR T E T YW
5o 1975 &£ SpraTTV (% Escherichia coli o RaE K
EfFET 2 B-lactam FIEYHIBMEY T T 6ED
BERBrowTt®H 4 L, = o & ¢ PBP-1, PBP-2
PBP-3 iz h ¥ hlan @R, HMEHRE, SBoHT
DUEBEE TH D LHHRL, PBPs A0 URELEL
LDOBFEAE bt L7z, PBP-1 12X 6z PBP-1a &
PBP-1bs w Mt s hichl, thb0BHABEMNEELA
LMl E L, PBP-2 nifAE X h 3 LMD
FR, PBP-3 MEExh 3 L@ROMHMELELRE & 5,
Cephalexin i3 Escherichia coli ® PBP-3 ~p i
##<, Cephalexin OfFA%ZF I MRILE %

B+ 5P, —7, Mecillinam (¥ PBP-2 =% L 74§ R
RItcEMERXAH L T, Mecillinam o fEfxEF i
MR I MR R TR T 55,

bhbhix, =0 & 5iz Cephalexin & Mecillinam
A+ Escherichia coli \=xf L TR » o WEELE RS
CEIA%EL YL, MERAVALLHGIE: 2R
R, LA ORE IRz >V TRE T
otio E1:, FOERBIFZ2LT LI TORNZINL
o

I. KBMHEHEIUVRBRFE

1. FEREK

EBTIY Staphylococcus aureus 1§k, Escherichia
coli 19§k, Klebsiella pneumoniae 13 ¥k, Entero-

bacter aerogenes 5k, Enterobacter cloacae 6 ¥k,
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Serratia marcescens 11 fk, Proteus vulgaris 11 ff,
Proteus mirabilis 12 fk, Proteus morganis 11 ff,
Proteus rettgeri 1 ko (i) Ltzo ¥ 1z, IPRIED H
Bt Micrococcus luteus ATCC 9341, Escherichia
coli NIHJ 4l 7.,

2. {imyidmR

Cephalexin (CEX), Mccillinam (MPC), Pivmecil-
linam (PMPC), Benzylpenicillin (PCG) DWW, ))
WG WI e, hs e b gl A I s 2o [1C] benzylpenicillin
(["C] PCG) i+ The Radiochemical Center (Amers-
ham, England) & {, @4 1)L 12,

3. BHrEMoRH

CEX & MPC ofghifpotiiti, ¥4,
infusion agar (= ., A4) %\ t: chequerboard ti-
tration method = X b 7 75 \», 37°C 18 By Rl sk (%D
BHORBAILZHRTHE Lo tk\ T CEX & MPC ®
#EY 81, 32:1 LIHEL FBE D)L BREE
(MIC) #kot=o ¥1:, CEX & MPC RO REIE
B &zt heart infusion broth (= , 2 1) %A
\», Biophotometer BIO-LOG 1 (JASCO) TH;% % 1T
Teu, WBIRC IR A R foo LAtk EEMFOICERE &
AEBOEYREL

4. EBRMBRPIECHT D ERHR

6 % gastric mucin (Orthana-Kemisk-Fabrik-A/
S) L% BRAE L1 Escherichia coli ST-0198 & %\ -
13 Klebsiella pneumoniae KC-1 % 1 10 Lo ddY
Tt~ v A DRI ML 1o, W 2 ReiiIC,
CEX, PMPC L JUMEHEXZERHE L5 L, 7THEDAFF
LA R, Litcurierp-WiLcoxon £ X b EDs, filie
Bl L1

5. MPEREE

ddY FHttE< v 22 CEX » 5\ 3 PMPC & o #
5L, BEHACIB4EDO= I ALL—F LKBETT
BEBHIRO M X ERMm L, miF% 8L, CEX
DRIEIZIL Micrococcus luteus ATCC 9341 ¥ REH
& L, Antibiotic medium 8 (Difco) # fiv:% k9,
MPC DHIEIi3 Escherichia coli NIH] % BRE® &
FTHEHED CHELHRBT + A 27BEZ X Tl o100

6. Ethylenediaminetetraacetic acid ff £ FTTOH
=)

NED FBEFCOWTHHAT 5 *o o2, Escheri-
chia coli ST-0198 % 108 cells/ml 4 ¢5 heart infusion
broth # B\ 2 BHAEFREIC X b 37°C 18 BRI HRED
MIC %%, RIFHZ ethylenediaminetetraacetic acid
(EDTA) H#ETFTO MIC % Rdi,

7. (IHEBEMEC BB

hecart

AUG. 1982

ALV HIALTRELEMLICT 4 v L KK A
UL, THICHMEEBKLIH A= 5745
7T Ut S B HI%W B 8 (NIKON,
Japan) THZ LT,

8. B [UAREC X T Lk

EUAON AR TR T ML, BSHI- B k%
&, o e KiuLessincen OJEY TRIEHR=4 /-
LRI Lo EDH, ERYRTFHBROBA,
PRSI T iiten., h—Hr L@ THRL, &Y
R { Mg JSM-35 (JEOL,LTD. Japan) ¥ ##ALT
iAo LG BKLIc. — )i BADE FHBEMD

7, K Lerr 78942 X b, = Hé o BEKIC
/L, Ultramicrotome 4801 A (LKB, Sweden) %
BN Y L1, CHh MM T =—~, 7=/R
AT 2 MV file o 1o th, MBXIT FHMB AKA-
SHI S-500 (Japan) ZHA7@ZL1-.

9. 77,9752 HBREIZOWT

209 sucrose, 0.2% MgCly %4/ 7 heart infusion
broth (stabilized) & & i b % @ ¥ /c\ @358 (shocked)
YAVT, EROERYZIIED 4B5HBDOR7 2w
75 7 b TERRBEIZ OV T 3T LT,

100 R=v) v ERERARCHT IR

B.G.SPRATT DFEIZHEV ., AT ZRAWL, [C)
PCG (D avRF 4o 3 iXhERLT, 1, ¥
FOERLZITHEE(LYE - LTV 5EOBEERICD
VT RO B E T [C] PCG D BfuEx D
720
11. E#EPTOHEREEZ2T

HNEMAOEY EFT 25 m AR Z TV 50mM ) ¥
MiE®® (pPH6.0, 7.0, 8.0) hinWH XL L HHOD
550nm TOJBEDOBAXRUE L0

II. ® 8% & R

1. Chequerboard titration method iZ X % BhfE
Rzt

i« OB T2 CEX & MPC ot EDHE
¥ LoD Table 1 TH5, 10¢cell/ml ¥ 1HE
HEGL IR T, XPORAXBHEB X RLE
CEX & MPC o4&k, *BIZZFOPH4Ic, minimum
fractional inhibitory concentration index (min. FIC
index)!® %%+ CEX } MPC 0o#a%REL T30
21 ¥k 16 #RiIC 3\ T min. FIC index #% 0.5 UT
b 5#k® min. FIC index i3 0.53~0.75ChhH, 2
BT XTiz T CEX & MPC iz X 5B H{eR%Ed
oo LT, WEKC X 0 @HfEMLRT CEX & MKC
DEEHY RIcY, LorbA—EHECHBIERLITE
BHOBELIE Z Ehibd o1z, T CEX EMPC
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Table 1 Combination effect of CEX and MPC on various organisms

Rati CEX
atio MPC

22048 1024 512 256 128 64 32 16 8 4

Organisms
S. aureus 209-P ]JC
E.coli NIH JC-2 « N
E.coli NIH

. E.coli K-12
. E.coli No.29
. E.coli ST-0198 - .
. E.coli KC-14 R,

. E.coli 167 «

. K. pneumoniae KC-1 « N

————— o —— —»

W

© o N oY W»m

10. K. pneumoniae
NCTC 9632 “

11

85
—_—
—
—
—

K. pneumoniae 178

2941

32 64

12.

13.

S. marcescens IFO

3736

S. marcescens T-55

14.
15.

E.aerogenes KC-1

E.cloacae NCTC
9394

P.vulgaris OX-19

P.vulgaris 101
18. P. mirabilis 1287

19. P.mirabilis 181
20. P.morganii Kono
21. P.rettgeri NIH 96

No.of mim. FIC index | 1 2 1
No. of addition and

2 4 2 4 1 1 1 2

synergism 3 7 7 11 9

Medium:heart infusion agar.

14 16 16 12 11

* Represents the ratio of minimum FIC index of CEX to that of MPC.
Horizontal arrows indicate the range of the synergistic effect.

DEEH 8:15 5 6411 DI BNEME ~T kA
E Gt LY (B

2. CEX & MPC of&k#*8:1, 32:1 L[EAEL
TBEDE 4 DHEDORZH

Chequerboard titration method T HIEMA LD H
hicoT CEX & MPC o &% 8:1, 32:1 LFEE
LTEOLREL OEKTHAEALRD O D BT
Bit Lo 10%cells/ml w8 L 1354 DRAH Fig 1
T, 10%cells/ml % B LIPS O K F 2 Fig.2 TH
%0 WThi BBz CEX & MPC Ofg&HA 8:1 D
B8, TEN32:1D B4 T E.coli 19, K. pneu-
moniae 13 §, Enterobacter spp. 11§, S. marces-
cens 118, P. vulgaris 11 ¥k, P. mivabilis 12 ¥,
P.morganii 12 (DA 5t 89 kD R X R TR
LidDThs, MPC OFIC X h CEX O hn

8:1, 32:1 OWHOL X Hhi L h 2~32, HAIE
2~16 599 X 41 72, FIC index O ffins & HI (A
BB Htooir 108 cells/ml JEfIiTi2 8:1, 32:1 T
#150%, 10®cells/ml JZfiTi(X8:1 T60%, 32:1 T
45% THH, HERE G2 LT hodi L 80
% THhot2o CEX: MPC 8:1 izt % & E. coli,
P. vulgaris, Enterobacter spp. T+t 10°cells/ml,
S. marcescens, P. mirabilis, P. morganii T(¥ 108
celle/ml M THED R A 1T L On %<, K. pneu-
moniae T 108, 108 cells/ml 5 fli Ti3 & A & X%
bhieho7ce 3211 OYFIT LT E A L UG A &
bhi,

3. DHARFO BRI LUORMEEMNO BT

E. coli ST-0198 » AT 2.5x108, 1.6x107 cells/
ml O FEHRTRALERIRIBEDOEPTOHFL



AUG. 1982

CHEMOTHERAPY

942

TIUSWIASdXD BIY) J0) POsn adaM

NuRBIom ] JO SWIRAIS Z] puv S IquaImg Jo suted)s 1 raudpnay
jJo sureys ] Av.l..bv..-u..i,fl jo swmenys | “dds 4210vq0a0)u Y Jo
SWRAIS [] wvtucmnond Y JO sutvd)s G CHOO N Jo sulva)s UddeuIN
WS90 o SEM 241s wnjroow oy |

w37 1IN @0 K00

<00 000 O 0O 05 X SIKICIC KL KOBLOLO S0 Mo .

N 008 000 W 0O 05 TSI cgKILCOHC 6I0

MW
X4)

Fr T T T T T T T T T T 7 T T T8 o)
R W wJ
s \ g e
g e
S )
’ ’ b
oy . -
- ’ 3
an -/ dos 3
- e 3
i S/ T
’ \u.\ s 1 iey, ...a:
. \.. R R CR 3
p s s
e / - o
\\ e \.\. AQV
LR LRI £-- @0 =001
SNt 0 T STIEOUTET 0 S0 10 R0 o JJIN
oo M el & K SELE XL stdnln Tv 00 XD
_<__--..-___\\_-q\“JI?d:cv
j )
.
. ’
’ P \
4 -
.\ \\\ ks .uu.. m
2 g e
’ ® 5
\\ a. M
! o
—os B
~
o
2
s (L. 3 =N
AN ___57 /AKX P
S / e,
\\\\ d l\\ w
4 ‘\ \.\.\ %)
/ .
/ o oot

OdI Pue XJD Jo uoneurquod

ay1 01 a1qudassns sutens g8 jo a8ejudorad aane[nwny g3y

‘Judwiiadxa siy) J10j PIsn I21dM

Huvdiow [ JO SUIRAIS Z| PUB $1]1QDLIIW’ JO SUILIIS Z[ ‘S14D8)na ]
JO SUINAIS [[ ‘SUISO04DW'S Jo suteays [ ‘"dds 42)2Dqoidjuy jo
sulvals [ ‘woisownoud ) JO SUIBIIS § ‘1]0°3 JO SUILI}S UIIBUIN
w/S|[92 L0 Sem 3zis wn[noout ayj,

(lw/8:/) DIN
00 00

008< 008 00r 002 001 05 S2 S21STOCIE9S18L06E0 610 10 200 9000 OdIN
05 S0 S SIEIEIBLOGED 610 XHD

008~ 008 00 00 001
T T T T T T T T q\r!_\_ T—T ] jo "ouo)
--'l\\\.\
pmmeemnTTTES / A
\\\ ' 5 C
.’ ! ]
s X3 / ZE
’ \ ®
'/ al \ —0s g
’ \lll\ a
;OdN ke \.\ (1:2¢ 1
: / 77 odN+XED c.
) ~
! ! - 2
/ : 2
i 1/ (03) &

J
' \ L ‘o
(lw, 37) DIN 00 Q00 001
0R< 008 00V 002 001 05 S SCISTOCIEX 060 610 10  S200 900 OdW
06 2 Sl 9LIgsTI06e0 610 10 00 XD

oN- 008 00r 002 00 !
| I R B (N B L B B B B P2 4 T T 1 30 roucy
v
\\\nnun- .\ MW ml
wa .\ / W 3
K X / g s
’ 4 °
/ \. 5
- — o
M \.'.\ 0S W
’
odw - P (1:8) e
' / ~° OdW+X3D e
(] - -
' \ -~ e,
N H 7 5
«n
, /
1 : \ Q%&
' 4 001

JOdIN pue XJD jo uoneuiquod
ay) 03 3[quidaosns sute1ls g jo adejuadiad aanenwn)y [ 3y



VOL. 30 NO. 8

CHEMOTHERAPY 043

Fig.3 Combination effect of CEX and MPC on
the viability of E.coli ST-0198

207
40
60

Turbidity (%)

80 EEE 6_25_14;/m1+MPC 0. 1pg/ml
100 L LCE). : 3.ﬁu;/ui ¥MPC: 0.05¢g/ml
0 1 2 3 ¢ 5 6 7
Time (hr.)

PEDREYRILI-OMN Fig.3, 4 TH2, WThoE
RiIZsW T MPC I nBsIC 3B O WA BB e Bt
Bwbhisve CEX fF B SOBMBIZ ERT 51 LN
BLAH, —EOBMEYXHE->TWio L L, £EED
BETRRALEDT D HFHMOBEAN X bl #f
AR ERFRAREE L ARBOELVWR A N Z 6
h, AEARCBIERLED . BICiZ/RL Thicn
» E.coli NIH JC-2, E.coli K-12 iz 35\ % [R##7s
KRENABORI, Fig.5 i3 K. pneumoniae \“TI%{E
AR BAORKIFALZRILIER TH 5, CEX
50X MPC HigERICERT 2 REYX AL

EEROBAZOh, BHOMRC X D BHERLE
Bice BMITIXRL TV I\ A S. marcescens, P. vul-

Fig.5 Combination effect of CEX and MPC on
the viability of K. pneumoniae KC-1

E 7t ’,-’ (,l-z"l 56 prg ‘ml
3 ] /5—"""'1\71'( 0. 11t mi
¥} - e tna,
o [T
sk e
> ‘\“‘~.
o 4F CEX 1.564g 'ml
¥ I MPC 0. 1ug‘ml

3—

2-
S 1 1 L 1 J

0 1 2 4
Time (hr.)

garis, P.mirabilis \Z3\~T% E. coli, K. pneumo-
nige & FRDOGIHIEREZEDI,

BERT 5 KA TR & R ER & OPIFR % E. coli
ST-0198 = oW T LIcDA Fig.6 TH%b, CEX &
MPC *FERrC{EA X ¥ HB 4, CEX fFA 1 HRKIC
MPC #{FR &1 B4, M MPC fEA 1 R M ki
CEX #{FB X BA0ARBOTLERL 1o, »
ThOBEAAbLRICEWTLAEBOELr A bAT,
K. pneumoniae i oW T LRI LI AR % @

Fig.4 Combination effect of CEX and MPC on the viability of E. coli ST-0198
(A) shows the changes of viable cells when the drug was added to the culture of 2.5%
108 cells/ml. (B) shows the changes of viable cells when the drug was added to the culture

of 1.6x107 cells/ml.

Cont. X
8 (A) x/
L
/ X
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T &
] BN
EA IR
o \ M
3 5+ NN\, Y
g \‘l N ’_,./
« . CEX : 3.13ug/ml
w 4+ ‘\\
.—] ‘\‘
3+ ESY
CEX:3.13ug/ml ~~._
gl +MPC:0.054g/ml Seex
s 1 1 4 1 |
0 1 2 4
Time (hr.)

Cont.
o B T
/277 MPCI0.1ug/ml
Uy “\;.\x-—.. ”
“i ! \. -
\’E “x‘ =~ \_\!
2 6F ., CEX : 6.254g/ml
8 “
2 *
= 5+ \
.E \\~
‘s e
o 41 S
s | Sex
3 CEX : 6.25pg/ml
r +MPC : 0.1pg/ml
2l
§ 1 -l Il 1 1
0 1 2 4

Time (hr.)
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Fig.8 Combination effect of CEX and MPC on
the viability of E.coli ST-0198

9, Cont.

8- ‘/ MPC 0.05 ug/mi
— . ./'
E 7+ e
2 <
LT ., CEX 3.13 pg/ml
£ A ‘/
[} \ \ M
‘2 5f ~‘.~ \\ . .~ MPC CEX
= SO oy penMPC G
wal \\:(E[':).(- MPC .

— .'“‘::: ::::: e,

3 T ~

CEX+MPC

2 -

=1 0 1 2 3
Time ‘hr.)

1o

4. = v ARBMHBREC KT D ERAR

<% 21z E.coli ST-0198 » 5\ i3 K. pneumoniae
KC-1 ¥ Bz g1 BA DB RY EDyy TRLID
A% Table 2 TH 5, E. coli ST-0198 © $ 4, ftAK
D KA Kz CEX: PMPC 4 8:1, K. pneumoniae
KC-1 Tix 4:1 THhho T DRAIIZHMHERIFIT -
I35 &EFIO EDg, DN LRELT, MEkE LE
HGFEEED EDy fitlic b ~HFHRFD EDyp 12X,
Chequerboard titration method OB T/RL 1z & [Ekiz
EDs, fi% fA\ T fractional effective dose (FED) in-
dex ZEMW+5 & E. coli ST-0198 ¢ 0.55, K. pneu-
moniae KC-1T0.33 &L\ 5{EL B Hh, CEX L PMPC
BB HERx @D,

5. MmePgEE

=+ A5 CEX & PMPC 58D MREY
FEL, 15 30, 60, 90, 120, 180 2+ Hd CEX & MPC
DESFEW L 7o Fig.7 & Fig.8 i3 CEX H 5\ 3
PMPC #n# 5850 MhREOHBERL TV 2, W
ThoBsdd 15 T €— 27%/xL, dose response
Hhbhic, ChoDOmPREND, HERARO BRI

HRIT RV 12 100% <7 AT HRIEDRER T
ted E. coli ST-0198 oAy CEX 0.125 mg/mouse
L PMPC 0.0156 mg/mouse, K. pneumoniae KC-1
D$4, CEX 0. 5 mg/mouse & PMPC 0. 125 mg/mouse
LuWh ikt hs CEX & MPC O @EDHY
HERFNRGT: 1 /,m527.5:1TFH17.4:1,38:1
ME10:1CF7.3:1 L ThoBAEL in vitroT
BHEML B on D REBRCH >0 DL ST in
vitro +: XU in vivo C CEX & MPC DHtBIC X5
DER e (Lot DT RO ERILE L RS
fre>unwtomitiemar:,

8. Ethylenediaminctetraacetic acid 7 £ FTOH
)]

EDTA {{ i FCOHHDDO LY L b EXID E. coli
ST-0198 D AN KM YE % & L 72D % Table 3TH%,
CEX, MPC s XU Fh 606tMic EDTA o 1/2 MIC
BAHmLTYL EDTA HEmesd MIC (2% & MmO
MIC D1 ~2#BELNRL KkbHT, E. coli ST0198
BRIV TIRIh GO EMIZARE VI LA EX
WEL SRR BI

7. (THEZBNRAIC X 3BT EORR

(82 E < E. coli ST-0198 D HET{L¥REL
7R % Fig 9 KmiLi, T CEX 3.13 ugiml
& MPC 0.05 ug/ml ©Fh Fh BiskfEMes & ot Ao
EHERAL 2, 1BMBOELTHSN, HHOEAL
& L2 CEX fEATipRILE. MPC fEATi2iiBd
R BBETHZ LMNTE, BEOHBTREEDPRS
DIEETBIELTVWS A Y FAMROBRYBETE
720 MBRILEILIL E. coli K-12, K. pneumoniae KC-
1 iEVWTLED LR,

8. ETFHEHMECILIHEXLORE

STHEERNEIT LA VEREY SLICHL TS
TDBFEBBC X 5RBE T, AENETH
M X 5 REEREH Fig 10 TH5D, IE# 7 Ecoli
ST-0198 D EENE FEMME TR B HLTSL
Bbhsfitabh, kW& oHEERER
LT\ oo CEX 3.13 ug/ml fERCIXRILEDO BK

Table 2 Combination effect of CEX and PMPC on experimental infections
with E.coli ST-0198 and K. pneumoniae KC-1 in mice

EDso (mg/mouse)
Organisms Ratio®
CEX | PMPC | CEX+PMPC
E.coli ST-0198 0.15 0.017 0. 039+0. 0049 @8:1)
K. pneumoniae KC-1 0.90 0.27 0.16 +0.040 4:1

a) The combination ratio of CEX to PMPC.
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Fig.7 Serum levels of cephalexin after single
oral dose to mice

CHEMOTHERAPY 045

60 \ A 2mg/mouse
~ ) B : 0.5mg/mouse
E C 1 0.125mg/mouse
< s0b
32\
= 30}
2
|
S 20
1]
§
8] ~
10f Y -
< \\\
oL .\N\¢ )
01530 60 90 120 180
Time (min)
Dose 15min. | 30min. | 60min. | 90min. (120mif. |180min.

2 mg/mouse | 67.2 | 56.5 | 27.5 9.7 4.7 3.6

0.5 mg/mouse | 12.9 | 11.5 | 478 | 1.6 [ 0.8 | 0.8

0.125mg/mouse 3.3 3.2 1.1 0.6 + -

(ug/ml)

%, MPC 0.05 ug/ml {ERCI2ERMBID R Y Bl %%
TX7:, CEX 3.13 #g/ml & MPC 0.05 ug/ml ot
BRTIXIEAIER 1 B8R B THAIZ L RMEEL, Ry
BEL@rBE s hi, 2BHE CRBAESL, 50
A7 2075 A MEMEYWDEHIBETE, 4BHA
TRBELLLBE bh 2 B¥R1DENTER, B
RAROBEGNTOLELLBE L1 EBKE T B 4% 5
Fig.11 TH %, \» ¥ h 4 CEX 3.13 ug/ml & MPC
0.05 ug/ml @ $tA 1B D Lo By DL ART
bbo MHAIDHAIC L WL oK END (BHA,
B) #5, MRREARCIIKELEIEDL L igh -
oo AN ILIET LT LBy —ROMI
BV, MRENEY (EECOXHE) AHHL, #
B E® (BED) LT 3DEEXOIhD, 2D X
SRETFEMSEBEOEREY, S LAADHRHIERAI R
T&l,
9. RA7-m735RMUKE

Fig. 8 Serum levels ol meallinam alter single
oral dose of pivmecillinam to mice
80
= A : 2mg/mouse
: 70‘ B :0.125mg/mouse
3,01 C : 0.0156 mg/mouse
20
£
|-
§ A
3 10F
~.
B \
C>— .
0 # f— Y -
01530 60 90 120 180
Time (min.)
Dose 15min. | 30min. | 60min. | 90minm. | 120min. | 180min

2 mg/mouse | 80.00 | 14.93 | 6.69 4.99 | 2.65 1.08
0.125mg/mouse | 2.52 1.45| 0.48| 0.24 | 0.21 | 0.08
0.0156mg/mouse | 0.49 | 0.21 | 0.04 | 0.03 - -

(pug'ml

E.coli ST-0198 ¥ TD ~ 7 - a 7 5 7 I AL~
U THE Lokl BA Fig 12 Th %, stabilized culture
L osmotic shocked culture 235\ 4 EHE Y HET
B&, 2v b r—nts LU CEX, MPC ifishfE R
MECREAE il bhieh o1z, LoL, PHA
BRI HRNC K EIeENEHBR, #7287 F AL
EREEN I ST LB o Edbh ot ChbHDRE
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Table 3 Effect of EDTA on the minimum inhibitory concentrations of CEX, MPC and the

combination
Organism | CEX MPC |  CEX+MPC EDTA*
‘ o oEaT e ;
None treated | 313 0.05 1. 56+0. 025 50
E.coli ST-0198 EDTA treated** = 3.13 0. 025 0.78+0.012
(fold) LD (2) | (2)

MIC (pg/ml) *: MIC (gmol/ml)

** : Treated with 1/2 MIC
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Fig. 9 Phase contrast micrographs of E.coli ST-0198 exposed to CEX, MPC and the combination
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Fig. 10 Scanning electron micrographs of E.coli ST-0198 exposed to CEX, MPC and the cambination
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Fig. 12 Comparison of the viable counts of stabi-
lized and osmotically shocked cultures
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Fig. 13 Gel electrophoretic patterns of [*C] penic-
illin G-binding proteins in E.coli K-12
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Fig. 14 Affinity of antibiotics for penicillin binding
proteins in E.coli K-12
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Fig. 15 Effect of CEX, MPC and the combination on lysis of E.coli ST-0198 in phosphate buffer
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Eilect of CEX, MPC and the combimation
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SYNERGISTIC EFFECT OF CEPHALEXIN WITH MECILLINAM

Masako Otsukl, Toru Oku, Taxkesui Nisuino and Tervo Tanino
Department of Microbiology, Kyoto College of Pharmacy

Sachiko Goto
Department of Microbiology, Toho University, School of Medicine

In vitro synergistic effects of cephalexin and mecillinam against Escherichia coli, Klcbsiella pneu-
moniae, Enterobacter spp., Serratia marcescens and Proteus spp. were demonstrated by the chequer-
board titration and fixed combination method, and the 7 o effect of these two antibiotics and their
mechanism of action were also discussed.

The growth curve after the exposure of cephalexin and mecillinam at the concentrations at which
these antibiotics had no effects when given alone showed a decrease of the turbidity and the presence
of a bactericidal effect. In experimental infection in mice, the combination of both drugs showed a
synergistic effect and excellent therapeutic effect. The blood concentration ratio of cephalexin to
mecillinam was coincident with the concentration ratio of these antibiotics at which the synergistic
effect was observed in vitro. Phase-contrast and scanning electron micrographs of bacterial cells exposed
to the combination of cephalexin and mecillinam showed somewhat elongated bacteria and formation
of spindle cells with swelling in the central part; cephalexin caused formation of filamentous cells,
while mecillinam caused formation of ovoid cells. Cephalexin showed an affinity for PBP-1a and 3,
and mecillinam showed an affinity for PBP-2. When these antibiotics were used concurrently, they
exerted an additive effect to increase the affinity for PBPs. The lytic activity was increased much
more after the combination of two antibiotics than after a single exposure.



