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#r L B-lactam RPia4YHE Pivmecillinam B L8
Mecillinam B89 2 M %L

hRIB= - EHRE - REEE - XKk»2AH
WFETF - BRI - LEER
TR R B BE

E

#

Mecillinam {3, 197245 v = — 7 Leo VTR
NEHFLLARR=v ) v Th do KYHIZ 6 Lo s
REHEOABR=v ) vDbd D acyl A TR L,
amidino &I >TH Y, 7/ 7 sBHELID 7 7 2B
PR IC S LT R BUB 12 B LT 3PP, Pivme.
cillinam i3, Mecillinam ® pivaloyloxymethyl ester
Th 5o

4T B iz Mecillinam 325.41, Pivmecillinam 476.04

Pivmecillinam
~ CH.
5 3
N—CH=N~
C [ CHa ol
/'—N -
0 COOCH,OCOC (CHg)s

Chemical name ; Pivaloyloxymethyl 63- ( (hexahydro-
1H-azepin-1-yl) - methyleneamino-
penicillanate hydrochloride

Mecillinam
S CH;
N--CH=N ———-r I
+——N
0 COOH

Chemical name ; 6 8- ( (Hexahydro- 1H-azepin-1-yl)-
methyleneamino )-penicillanic acid

Ampicillin
H—CO—NH St
CH— | CH,
NH. I
g N COOH

Chemical name ; Aminobenzyl-penicillin

THICHBO KM K THY, K, 7oosras, £F
TAa—NICEE, T—FVICHEERTH S

Pivmecillinam 3, #HAE» > 0BREMBREL, RHEE
NOBTHS RIFT, B ETHE Ampicillin &0 #Eh
BRHNERELh, BHCBLTRRFEDO =y ) ¥ &
AROBAREMENS 2L DT 5,

Pivmecillinam 3, BO®853h 3 &, EEXANTES
M IC esterase DYEMIC & b, pivalic acid & Mecilli-
nam @ hydroxymethyl ester MK EE h, KL,
T ORIC L TH KR Sz Mecillinam hydroxymethyl
ester {¥, Mecillinam & formaldehyde WWEHARIEL,
MENERTELLOATY 50

$E-T, SEFFL, in vitro O ENIIZ, Mecilli-
nam %, in vivo T i, Pivmecillinam % B\, &
® Ampicillin?®? % B #EH & U T E—&K4T CRE
TV, 2, 3 DAREBLOTHET 5.

EBMHBLORRAE

1) HEANRI bS5 A

HBREED 7 7 2BEERHB LU 7 7 ARHER425
Kt 2 BBE NP %, RikE#IC Tryptosoya 74
a v, JERAEMIC Heart infusion ZEXAZHWNT, H
FACERBELREZMREED XD, 37°C, 208505
itk O B/NE BHIEEE MIC, (#g/ml) % 3K ¥ i
158, Streptococcus #, Streptococcus pneumoniae,
Corynebacterium diphtheriae (T DWW T3, 10%EIMHK
Ji Heart infusion XA LT, 37°C, 20W5[HE%
® MIC %, Neisseria gonorrhoeae, Neisseria menin-
gitidis \CDWTIE, GC Kb, BRXMEE D Clostridium
tetani, Clostridium perfringens (Ci3, TGC ¥z FHiL»
T, 371°C, 48 Wik &tk MIC %Ki 1,

2) BERSBKRICHT 2RBHEIH

BRI 4 M X Ntz Escherichia coli 36%%, Klebsie-
lla pneumoniae 428kE XU, Proteus 30FKICKT 9~ 5 &
ZHS % H A LR SRSZEREE C L O KD
7o
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3) MENCRETEERROE

Escherichia coli No. 20Fk 2 B E & LT, HE%.
1.2X10°~1.2X10% cells/ml iIC L7z 74 3 v 2 LT,
37°C, 20WR5RHEEEEZ D MIC TRY 1o

4) BPEHMRCRIZTRE

a) Staphylococcus aureus 209-P JC #RITDINT

Tryptosoya 74 3 »37°C, 18WF[HlkEs# LK%,
Heart infusion 74 3 v T10™* FR L, % biopho-
tometer £V |C8.1 ml §ONE L. £LT, BEEK
4B ONEEE L, Fiabb, BB (T%) 2360%
IT12 5 7M1, Mecillinam 21, 5, 10, 20, 40, 100
pg/ml 185 XHWWMA, FHEINROBREER DR
FEBE (T%) —ERECEOEERRIEICI DR
Hlio

b) Escherichia coli NIH] JC- 2 BRIT DT

LEOBA & ERE 15 5T, Mecillinam OfEFRE
#3.12, 6.25, 12.5, 25, 50 #g/ml & LTHAE L7co
$7, HBICLOREEANED XS HEELZT 20
2B 120IC, Mecillinam D50 #g/ml % biophoto-
meter X % — ME, 0.5K M, 18R, 2K, 2.58F
g ICE N ENIER & & CTREER ORRT-ZRET Uico
2T, COEHRMBHORETICE > T, ROBMERD
BORONAEEL0 cells/ml FiKIC Mecillinam @
0.39, 0.78, 1.56, 3.12, 6.25 #g/ml ZZ N ZHIEM
3, LOXIBREEABRONZNICOLTHIRE
Lo

¢) Escherichia coli No, 298kiC DT

23, Escherichia coli NIH] JC- 2 #kDiE & & Rk
IT, biophotometer Tkt 1 Kfifi%iC, Mecillinam %
0.19, 0.39, 0.78, 1.56, 3.12 #g/ml &153% &5 T
A BREEH ORRFERET Lico

5) In vitro Wt mutant BB FRLH KO
mutant DT R (ST HHFHE

Escherichia coli NIHJ JC-2, No. 14, No. 29, No.
33, Proteus vulgaris 0X-19, Klebsiella pneumoniae
O 6 B4 AT, Mecillinam @ in vitro fid{EE§ mutant
OHBERICOVTHRFEZBCI oo T1EDL, Me-
cillinam %50 #g/ml, 100 #g/ml & A 12 Heart infusion
£ KL H BT, Tryptosoya 74 3 v, 371°C, 18Kl
® 7 ¥4 Heart infusion 74 3 v CHERL, Z0D
AREKAET, BHK LT, 37C, BREE#ERDaIn =
—E¥ At TD%, WHMIEEDT 0 =-%2050H
LT, BEEXTWL, 4%6F v EEREBEALT, TOH
Kk v ZAEBRICERE L, LDy 2K/

6) Dicloxacillin & DBt AR

B-lactamase (T &5 1% Dicloxacillin (MDIPC) &

DPEA%IE A, Staphylococcus aureus No. 80, Escheri-
chia coli NIH] JC-2, No. 8, No. 21, No. 33, Klebsiella
pneumoniae No. 120D 8 FEIC DT, Chequer board
titration JEIC X V#ETA2 B C 185720 Escherichia coli
NIHJ JC-2, No.8, {2\ Tid, MDIPC & Mecilli-
nam ODEAEAZ Z ,biophotometer L2 BEDE
1B KCEEMRIET ORI L,
1) 1Fh3k PMN (C &5 Mecillinam gjii2 Es-
cherichia coli HEEES
Escherichia coli NIH ##% F\>T, Tryptosoya 7 4
a vT, 37°C, 18K5[3E3 L7-# % Heart infusion 7
13T HFRL, 37°C, 2WRIR B #E Lk,
Mecillinam % 1 #g/ml £1753 X 5 <Nz, I51C37
Cr AWMRERERT 5. T D%, HEEED (5,000
r.p.m. 15min.) [CXk DY Eagle fAfEEEK T, 20
Pei U712, Lab-Tek chamber #fINT, b rBLY
ELEy b PMN & CO,incubator fiCissE Ltc, £
#3045, 60431%1C, Giemsa ATl B, PMN
POMBERER A fco MRELTRERMETEDLL
Mecillinam RHUER Escherichia coli % Bl 7z,
8) IEHAMAED Mecillinam §jLiE Escherichia
coli (L9 BIEAIER
Escherichia coli NIH £ X U No. 29% A >, Me-
cillinam FijLER Escherichia coli 137) LRI FET
PHEL, REEBCIE o TRbLHfEE XU
ANIED 2.7ml &£0.3ml OEBKZREALT, 37 CTH
BEER URRFIICERBIEE BT 157,
9) v AERIBPIECHT HAmNE
a) Escherichia coli JEYEICKIT AIAE%IR
EEIR4YBED Escherichia coli No. 297% Y& 74 3 v
1C37°C, 14KfE#%%, WiBT 1 3 v THERL, 4%~
F v EERIBA Lico LIEOBE MK D500 LDso % 1 310
Lo ddY-S 8=v = (17~188) DMEEWICERE LT
2 K§14#%, 18] Mecillinam {3 ¥ FiC, Pivmecillinam
#£ LU Ampicillin (ABPC) (3#RLH# Lico
b) Ampicillin i@ Escherichia coli \{Cx{d AHEH#E
BEE A k> ABPC it Escherichia coli No. 183 &
U No. 330 2 xflTRE 2881 T1abD
a) LIEAIAKEDHECHIMK Z # % L, No. 18310 LDs
%, No. 3313100LDs % 1 #10PL @ ddY-S §=v %
(17~188) DOEMPRICHEEL, 2 K%K 1, Pivme-
cillinam XU ABPC Z#&EO#F¥E Lo
¢) Escherichia coli BRYHUEICBT % HEEEICKLS
EDy, DZAL
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Table 1 Antibacterial spectrum

—Gram-positive bacteria—

MIC (png/ml)

Mecillinam ABPC
Organism — U R —
108cells/ml | 10%cells/ml | 108¢cells/ml | 10%cells/ml
Staphylococcus aureus 209-P JC 6.25 3.12 0.1 0.01
” Smith 25 12.5 0.1 0.05
” Terajima 25 25 0.2 0.2
” Neumann 50 25 0.2 0.1
” E-46 25 12.5 0.1 0.1
” No. 80(PC-R) =100 >100 =100 1.56
Staphylococcus epidermidis 25 12.5 0.2 0.2
Streptococcus pyogenes S-23 1.56 1.56 0.025 0.025
” Cook | 6.25 3.12 0.025 0.025
Streptococcus faecalis | =100 =100 3.12 0.78
Streptococcus viridans | >100 >100 3.12 0.78
Streptococcus pneumoniae type I 6.25 6.25 0.05 0.025
” type II 12.5 6.25 0.05 0.05
” type 1T 12.5 6.25 0.05 0.05
Coryncbacterium diphtheriace 3.12 3.12 0.2 0.2
Micrococcus luteus ATCC-9341 6.25 3.12 0.003 <<0.001
Bacillus subtilis ATCC-6633 6.25 6.25 0.05 0.01
Bacillus anthracis 12.5 12.5 0.025 0.025
Clostridium tetani 100 50 0.39 0.2
Clostridium perfringens =100 >100 0.39 0.39

Escherichia coli No. 294\ Ta) LR UHFET,
5LDso, 200LDso, 20,000LDs, DZENENAREEHIC
B L 2K % 1E, Pivmecillinam, ABPC %#&0O0#
5L, €D EDs {ﬁ%*bf?_o

d) Escherichia coli RYEICT % HE5RFHICK S
< U REFROEE .

Escherichia coli No. 29% Fi\>T, Pivmecillinam ©
A1, 0.03 mg/mouse, 0.0156 mg/mouse, ABPC
DEAICIT, 2 mg/mouse, 1 mg/mouse DTNZTHN%
BB 2 WERTRT, BEBCRER, 2 R, 4 R, 6 R AT,
SFHBICRORS LT, =Y 2DEERERD.

ERERBLUEE

) MEARI LS 4

BRBIFED T 5 2 BE XUREEICHT 2 RBEN
BEICOWTHRE L-kER1, Tablel, 2I1TRENB
TELTHbo

$13bH Mecillinam (37" 5 2B S 2 BRS2H:
1355008, 27 AR M EICE UTREN IR MEAE R
To TOWEI%E BT 5L, 10%cells/ml 1 H&EH%
B LUBA, 75 ABWHEEE T dH D Staphylococcus

aureus DOEHEFETIT Mecillinam 6.25 #g/ml, ABPC

0.12g/ml THY, ZDMdD Staphylococcus aureus 5
#RiCi3, Mecillinam 25~50 #g/ml, ABPC 0.1~0.2 #g
/ml (CRESEMZ TR U7cds, BEIRSYMED penicillin i
Staphylococcus aureus No. 80FRICKT L CTilE & $>100
usg/ml & RZMA TR 18> o700 Streptococcus BERD
Streptococcus faecalis ¥ XU wviridans {Cxf L ABPC
13, 3.12 #g/ml OEZM:AR L1-h, Mecillinam (3>
100 #g/ml AR URRSEMEA IR X 180> o 7o Streptococcus
pneumoniae X L Tid, Mecillinam 6.25~12.5 x#g/
ml, ABPC 0.05 #g/ml OESZWAE R LIzo F 7, Clo-
stridium perfringens {Cxt LT ABPC 20.39 #g/ml &
BUDRSZMA RS DS, Mecillinam {2>100 £g/ml & &
ZMAERIIE. 75 L RYE T3 Neisseria gonor-
rhoeae, Neisseria meningitidis T %t L C Mecillinam

0.78~1.56 #g/ml, ABPC 0.05~0.1 #g/ml OKZH:A
~U, 77 2BHEDOBRE LFMRIC ABPC 0% Me-
cillinam XV BN TVBCEDHB. L LIS,

fhid 7" 5 AR MBEERICKY L Tid Mecillinam 3 ABPC

O LBOBRZWARL, T Escherichia coli iTH
WTHROBAETH oo T80 B, Escherichia coli O
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_Table 2 Antibacterial spectrum

—Gram-negative bacteria—

MIC (pg/ml)

Mecillinam ABPC
Organism
108cells/ml | 10%cells/ml | 108cells/ml | 10%cells/ml
Neisseria gonorrhoeae 0.78 0.78 0.05 0.05
Neisseria meningitidis 1.56 1.56 0.1 0.1
Escherichia coli NIH] JC-2 0.78 0.39 6.25 6.25
” NIH]J 0.05 0.01 3.12 3.12
” NIH 0.1 0.1 3.12 1.56
” KP 0.1 0.1 3.12 1.56
Enterobacter aerogenes 0.78 0.2 25 3.12
Salmonella typhi T-287 0.1 0.025 0.2 0.2
” 0-901 0.1 0.1 0.1 0.1
Salmonella paratyphi A 0.1 0.1 0.2 0.2
” B 0.1 0.1 0.78 0.39
Salmonella enteritidis 6.25 0.2 1.56 0.78
Klebsiella pneumoniae 0.2 0.1 0.78 0.39
Shigella dysenteriae EW-7 12.5 6.25 3.12 1.56
Shigella flexneri 2a EW-10 0.2 0.2 1.56 1.56
Shigella boydii EW-28 0.2 0.1 6.25 6.25
Shigella sonnei EW-33 0.1 0.1 1.56 0.39
Proteus vulgaris 0X-19 100 0.05 50 0.39
Proteus mirabilis 1287 100 12.5 0.78 0.39
Proteus morganii Kono >100 25 >100 >100
Pseudomonas aeruginosa No. 12 =100 >100 >100 >100
” NC-5 >100 >100 >100 >100

B4, Mecillinam {20.05~0.78 #g/ml, ABPC (33.12
~6.25 #g/ml ICEKSMA R Lo £12, Salmonella %
Shigella (Txt LT3 Mecillinam O 5hR OEZMA T
Ltco LU, Proteus ® Pseudomonas {T% L T i3 &
ZHNEFL, £ MIC 22100 #g/ml T > 720

UEDORR, 77 »IGHER, 7 5 ~[R8RERICH
LTid, ABPC MR ZHNEL, FICRLTY
7 ARHEREBEICK L T2 Mecillinam o A5 h fc
BEMEFT S C &MU 70 72, BEDA-lactam
FHEME LIRS, Mecillinam 3775 2 # &
D7 7 sEHEICKH LTENIENEBELTED,
{LFRE L I DBIR, € U THELSEMISERBIED
Bho dREKRNS e b0 ELERISIERBEICONT
3, PARKY, MATSUHASHI'® 5 %5, Mecillinam (2~ =
V) Y RYWE D ET B transpeptidase X[, carbo-
xypeptidase [XJ&, endopeptidase KIGAF4A FPREL
ROEHELTEY, E51C SPRATTV 5 (2, Mecillin-
am & binding protein ({CRAG AR THLE b 2 # B
ERELTS,

2) ERERSREBRICHT HBRMSHEH KUEE AN

ERIRIIC M X N7z Escherichia coli 36%%k, Klebsie-
lla pneumoniae 42¥k, Proteus 30 BRI X3 5 24>
A BRET L 72513 Fig. 1~ 6 IKCRTEBVTHBo
Escherichia coli DA, Fig. 1 (3108cells/ml % 1 B4
HFH#E LT MIC 2kpicbDTHY, Mecillinam i3
#160% 03 0.04~1.56 #g/ml O ICHH L €—27130.78
ug/ml THY, >100 xg/ml OEEM LK & LV
FEM R S 30%:3E < #5 5. ABPC Tid 1.56~12.5
ug/ml [CRBABHFH LY~ 212 3.12 ug/ml THY,
#120%0s ABPC (T LTl TdHh o 7o

% LT Fig. 2 ORI HEHEE E%210° cells/ml
&% & Mecillinam OEZHI 2ERREY, ©—
7130.19 #g/ml fHEICHEE LIco CTTERTREC
& 12108 cells/ml #FERERFICR 572 Mecillinam i
A310% cells/ml CIIBHALINTNRB L ETHB. —F,
ABPC TIREE%2 T TbdHE DEAHED S NI,

Klebsiella pneumoniae DA, 10°cells/ml % HEHE
9 5% & Fig. 3 [GRTL90%LL EH Mecillinam {3
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Fig. 4 Sensitivity distribution of clinical isolates

Fig. 1 Sensitivity distribution of clinical isolates

Escherichia coli (36 strains)

Klebsiella pneumoniae (42 strains)

% o .
50} [Inoculum size X—>x Mecillinam (%) lnr;culum size
108 cells/ml A----A Pivmecillinam 501 10%cells/ml —— Mecillinam °
40} o—o ABPC ol o----0 ABPC !
30t 30} !
20 2 201
10 /*/ At . 10¢
S = ' N
0.02 0.04 0.090.19 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100 >100 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100 >100
MIC (ug/ml) MIC (ug/ml)

Fig. 5 Sensitivity distribution of clinical isolates

Proteus group (30 strains)

Fig. 2 Sensitivity distribution of clinical isolates
Escherichia coli (36 strains)
. (%) 9
r/(”); Inoculum size 60} lnoculum size '.'
T 10°cells/ml 10* cells/ml ;
40 x—x Mecillinam 50 F "‘
&----A Pivmecillinam ‘
301 ",4 ABPC 40 } ©---< Mecillinam !
o e—e ABPC i
20 X ‘ ;
IS 30 - {
10 / s ?
/ A, !
"/. v * b b ‘*.K 20 - i
0.0050.01 0.02 0.04 0.09 0.19 0.39 0.78 1.56 3.12 6.25 12.5 25 50 1005100 /
MIC (ug/mD) 10 !
. --o.---o" /
=0.1 0.2 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100 >100

Fig. 3 Sensitivity distribution of clinical isolates
Klebsiclla pneumoniae (42 strains)

MIC (ug/ml)

Fig. 6 Sensitivity distribution of clinical isolates

Proteus group (30 stains)

(%) )
100 F Inoculum size
108 cells/ml
90r
80 (%)
60 }» Inoculum size

70r 10° cells/ml o----0 Mecillinam

601 e—e Mecillinam 50 b ABPC

50 b °---< ABPC

f

4071 40 A

30 30} ,’/ -“l

20 b lp__.d #” '.‘I

10} J 20 s 4
R S o 4 . 4
0.390.78 1.56 3.12 6.25 12.5 25 50 100>100 10 F lg' .
MIC (ug/ml) ©
g ~. X eV . N
0.1 0.2 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100>100
MIC (ug/ml)

LT>100 #g/ml OFEMEEZRL, ABPC i3>1004g
/ml @D & T 5ICHI60%, 25~100 #g/ml IT30%L) LAty

Lo

coli DL ELIZEIL->TW 2o ABPC {TBWTIiT Es-
cherichia coli DIFEALEMKICEHBE T THRALE

LB S NI 570

PEREEA10% cells/ml 1T & 1f 5 & Fig. 4 ORI

¢, Mecillinam OREZ¥I I FHICEH1800.39~6.25

ug/ml

ICHI509% 3537 LTl tee UL L, >>100 2g/

ml OEEMMEERT S K40 BEE L, Escherichia

Proteus DA Fig. 51CR7 L Mecillinam (3>
1004g/ml, 50~100 £g/ml {C#390% DEMDII T Lo
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Table 3 Cross sensitivity
Escherichia coli (36 strains)

Inoculum size 10°cells/ml

MIC (ug/mi)
=100

50 1

25

12.5 1

6.25

1.56 2

Mecillinam

0.78 1|1

0.19 119]2

0.09 2| 4

=0.04 3

<0.04 0.09 0.19 0.39 0.78 1.56 3.12 6.25 12.5 25 50 =100
ABPC MIC (ug/ml)

Table 5 Cross sensitivity
Proteus group (30 strains)

MIC (ug/ml) Inoculum size 10°cells/ml

>100 1 1

100 2|2

Mecillinam

=01 0.2 0.39 0.78 1.56 3.12 6.2512.5 25 50 100>100
ABPC MIC (ug/ml)

ABPC (31.56~6.25 ug/ml [CREAMIELE— 2713
3.12 pg/ml [CHEHET B,

BHEREZ10%cells/ml (€& W 3 & Fig. 6 {CRI
¢ Mecillinam {Z%9%>>100 #g/ml OE; i # A5
10HEEIET L, £ D57 & 12.5~100 £g/ml TH
Y, 50 ug/ml [T — 7 BEE LI, ABPC Tl 1ER
BERZMHNR I ->TN5,

S DB DORREZMAIBGIE Table 3~5 (TR &1

Table 4 Cross sensitivity
Klebsiella pneumoniae (42 strains)

Inoculum size 10° cells/ml

MIC (ug/ml)
>100 1 2|1 |12
100 1
50 1
25 2
£
£ 125 1
R 3
g 625
3.12 1)1 2
1.56 1 1121 3
0.78 2|1
0.39 1 1
0.39 0.78 1.56 3.12 6.2512.5 25 50 100 >100
ABPC MIC (ug/ml)

Table 6 Influence of inoculum size on MIC
E. coli No. 29

W
Mecillinam ABPC
cells/ml
1.2x108 400 100
1.2x107 12.5 6.25
1.2x108 0.19 6.25
1.2X10° 0.19 6.25
1.2x10% 0.09 3.12
MIC(ug/ml)

5EB0OTHBo Escherichia coli D4 Table 3 ICRk
F< Mecillinam OAhs ABPC X0 & KRZHMNE
<, U d ABPC iTxf LT=2100 £g/ml DTi#EERIC K
LT Mecillinam {20.39~12.5 #g/ml ORZ AR L
THRABARIZERD SN isdh o feo
Klebsiella pneumoniae D34 Table 4 Trd A<
Mecillinam, ABPC oiFNICH LT >100 £g/ml O i
A2 RS BERRAS 128K38% & 117208, ABPC Tt #: #k
¢ Mecillinam {C1.56~6.25 #g/ml DKZH:% e
Bk D 8 HREETE L 7o
Proteus DBAICIT Escherichia coli % Klebsiella
pneumoniae 15 E DA LEILD Table 5ICRIN AN
< ABPC O} Mecillinam X0 &N 7245
UiFIRICAERERE R I3 38D 5 1118 o Feo
VI LERIR Sy BERRIC T 2 REZM 7, SRR A R
U7 R, Mecillinam OB HR3EEERICLIOVE
UAREERT B LMoo CORADLIDELT
MEOE > T3 B-lactamase T x93 Mecillinam
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DEEWNEZ SN B
3) HEAHCRIETEEEROLE

Escherichia coli No. 29%k# F L #EEEE D MIC (T
BLIZTEECOLTRIFEZB T o1,

Z DR Table 6 [CRF A<, Mecillinam OHiE
F31.2X10° 52, FhA & EBEZFTLH.2X107,
1.2X10° TRF LK EEERT HEINETLTLS
DH¥ B, F12, ABPC i3 Mecillinam kY EHE O
BAZFICL K, 1.2X10" £ T, ZOHMENICTHEAL
EBNL SN 5T,

4) HWFEHERCRIITEE

a) Staphylococcus aureus 209-P JC DiF&

IERAD 4 R O o $ & LT Mecillinam % {EF]
IHBEOEE BELI-ON Fig. 7 THD, ZOK
DOEER O ALIZ Fig. 8ICRINS LBV TH B,

I1bb, 5 10, 20, 40, 100 £g/ml fEF Tid dose
response DHEREB LCBEBEERANR SN, 20 vg/
ml DI EOBEICEBOTIIIER 24 FRI%R TRAICREAZ
NTEYD regrowth FEDSNIEH > 720

19485 EAGLE™® 5 (3 Penicillin G % Staphylococcus
aureus % Streptococcus [AEFH I ®1BA, BOLEE

Fig. 7 Effect of Mecillinam on growth curve
of Staph. aureus 209-P JC

Turbidity (T%)

Time (hr.)

Fig. 8 Effect of Mecillinam on growth curve
of Staph. aureus 209-P JC

Viable cell count (cells/ml)
>

—_
=Y
©

Time (hr.)

KO HBENE 12210 > TRESEMSG LA L
T EERELTWVLD, £ LT, ™ & Cepha-
lothin, Cephalexin, Cefazolin, Sulbenicillin, Carbeni-
cillin 73D B-lactam RiEMHE%* Staphylococcus
aureus \{CAEF X E7- BA1C EAGLE & & [RIBRILEEER
RERY, TOROEEEICOLT, BICHRE LT
%, Mecillinam (3EED B-lactam ZitEMH & 3R
120, ¥bHTr=—s IHERAEZETHLEMH-TH
0, Mecillinam THZDLH BREHEBR SN 5 »
ES5bIEEBCIE oo £D BRI Fig. 9, 101CR
31 £ 200 #g/ml &400 2g/ml OREITREEDE T > T
D045

fid B-lactam FRITHEMHE & HET 51D, TDK
BLBEEE E & WD Table 7 TH O, Mecillinam (3
fhDEH & » 2 O RIERRBEEN FEFICH <, MIC D64~
128fE DRICHEN RO NS, CDOXHIBELLEZT
& Mecillinam (21 penicillin % cephalosporin &
LB EREBET AL ICEDLNS,

b) Escherichia coli NIH] JC-2 D4

MIC (0.78 #g/ml) {8 & %A b .0MC Escherichia coli

Fig. 9 Effect of Mecillinam on growth curve of
Staph. aureus 209-P JC

Turbidity (T%)

Time (hr.)

Fig. 10 Effect of Mecillinam on growth curve of
Staph. aureus 209-P JC

10°f
=0 C 11,
= 108} j
E
> -
Z 107} AN
8 A
~ 108 \“‘ .
. SN
g lo°r ‘ﬁ\\\\
S N N
3 104 .‘.‘ N\ AT 8w
° 100h R 92
2 10 \ B 100
< 2L ‘. .-
£ 10 . a0
10 1 ."‘--.sz pg/ ml
0 1 2 4 ;3

Time (hr.)
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Table 7 Concentrations of selected B-lactam group
antibiotics at which the inhibition of Staph,
aureus 209-P was reversed

Concentrations at which

Antibiotics inhibition was reversed
CET 0.5~ 1( 2~ 5xMIC)
CEX 20 ~ 40( 7~ 13xMIC)
CEZ 0.5~ 1( 2~ 5xMIC)
SBPC 10 ~ 20( 2~ 3xMIC)
CBPC 5 ~ 10( 2~ 3xMIC)

Mecillinam 200 ~400(64~128 x MIC)

ng/ml

Fig. 11 Effect of Mecillinam on growth curve of
E. coli NIH]J JC-2

0 mus
|
2
x
E 4
O 7 2 g.;gpg/ml
§ —--— 0.78 (MIC)
E] —— 1.5
F ———312
100 N . . "
0o 1 2 4 6 24

Time (hr.)

Fig. 12 Effect of Mecillinam on growth curve of

E. coli NIH]J JC-2

o——o Cont.
Beeeea 0.19 g/ ml
10¢ —-—e (.39
X-a=x 0.78 (MIC)
A——a |56

10° 0——0 3.12

Viable cell count (cells/ml)
=5

0 1 2 4 6 24
Time (br.)

Fig. 13 Effect of Mecillinam on growth curve of
E. coli NIH]J JC-2

or | =
S 2
N
e 10F Cont.
> —emeees 312 pg/ml
3 60 —-—6.25
= —-—12.5
= g ——2
——50
100 a2 . — L
0o 1 2 4 6 24

Time (hr.)

Fig. 14 Effect of Mecillinam on growth curve of
E. coli NIH]J JC-2
10“}~

B--emed 312 ug/ml

Viable cell count (cells/ml)
S

10°F —-—o 6.25
Yoo 12,5
A——a 25
10°} o——a 50
0 1 2 4

Time (hr.)

Fig. 15 Effect of Mecillinam on growth curve
of E. coli NIH] JC-2
—— 50 pg/ml —

20
0+

o0

Turbidity (T%)

80

100

0.5 1 225 35 5.5 7.5 21

Time ()

NIH] JC- 2 Ol #fiCH KIZTHEICOLTREHEE
BC1E-7L T A Fig. 11, 121CRT1<3.12 #g/ml
EF T OIS KOBEERABR S NS, o 7

ZC T, 51T Mecillinam OEFE % X 5 I LFT
Mt A B C 18- fopifiss Fig. 13, 14 T50 xg/ml OF
BEZEHIETHLRBEERBRD O NIED oo

3) OEBRICKD Mecillinam OB AERERIC

KOE LS EEEZT B C LM > TR TIRICHEA
DRMEERNC OV TREIFEB T o 10

ZD#ERIT Fig. 15, 161”7 W< Mecillinam D50
ug/ml AEEEER%, 3042, 1KFRE, 2KfH, 2 K5RE30
ARICER IS E T A, K# 1 RHRT IO HREDN
10° cells/ml DOFFIIFEIRRE ME SR SNl LD L
BENELEEEZORBEEMIZFHT L0, 107 cells/
ml ORHCER I EBAIC, 25 & NSER LD
BHotnlid o1

COERLBEERNRE S NBEHIC Mecillinam @
MIC BEA2RMLTERIERFEL L o5/ £
O#ERZ Fig. 17, 18IC/RT 1< 0.39~6.25 pg/ml {E
AT, $HBEUSUTCHREMERBEDON. Lk
U, 24B5fEI~48RRTRICIEA &, TRTOBEICHRLT
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Fig. 16 Effect of Mecillinam on growth curve regrowth 23R 5 N7zo I3RS £ one step mutation
of E. coli NIH]J JC-2 IC & BTHERIICE 2 D& Bbh b,
—— 50 pg/ml —

c) Escherichia coli No. 290154
Escherichia coli NIH] JC- 2 & [F#73 regrowth 257
SNBEBEIDRFTEBIIE oo TD R, Fig.
19iCRT 40 < 0. 39~3.12 #g/ml T 24~48 IFKIC
FHEE YD 2o
ZDE®D Mecillinam Txd % MIC JIEx2 B>
fo& TH, BERTIZ0.39 rg/ml TH 305, B
\ #1350 2g/ml DO#EZR L7
- \ . . ‘ 5) In vitro Wtk mutant BRFHL SO
051 225 35 5.5 7.5 ’ 24 mutant <9 (X SHHFBH
Time (hr.) Mecillinam (T3 2 MHERRRO HBEFEICDOWLT
Escherichia coli, Proteus vulgaris, Klebsiella pneumo-
Fig. 17 Effect of Mecillinam on growth curve niae ZFVOTHRE 2 B T 185 fco TOHRRIE Table
of E. coli NIHJ JC-2 8, 9 {CRF ML Escherichia coli THHEBRICK > T
10ENES Nzo T 7o Proteus vulgaris Ti3#910° A
I 1 HDEIS TR TERET 553, Klebsiella pneu-
moniae TILAHLNIID o7
TD &S EMHMIED < v 2 I3 B REEICDONT
BET% B C15 5 7z D A3 Table 10T Escherichia coli
Time (he.) No. 33D A E ¥ IC K3 2 MIC (31.56 #g/ml TH
0V, ZOK®D LDs i38.0cells/mouse THb, & T A

Viable cell count (cells/ml)

Turbidity (T%)

Fig. 18 Effect of Mecillinam on growth curve

of E. coli NIHJ JC-2 Table 8 Frequency of resistant mutants to
Mecillinam

z 107y Strain Frequency
~ 10¢

3 E. coli NIHJ JC-2 3.3x10°
i E. coli No. 14 1.6x10°
g 1 E. coli No. 29 5.7x10°®
g 10° E. coli No. 33 1.0x10*
% 10} Proteus vulgaris OX-19 4.0x10°®
s 10° Klebsiclla pneumoniae <2.7x108

Selective concentration (50 Mg/ml)

Table 9 Frequency of resistant mutants to

Mecillinam
Fig. 19 Effect of Mecillinam on growth curve - o
of E. coli No. 29 Strain Frequency
Cont. E. coli NIHJ JC-2 6.7x10°
0 e
S J— 019 I E. coli No. 14 <9.4x108
Ewl /7 o__sg-___"—‘- E. coli No. 29 5.7x10°8
- L
£ 7 o E. coli No. 33 1.5%10
a 0.78.- {756 .
ER l == 515 pg/ml Proteus vulgaris 0X-19 6.8x10°
W=7 4 2430 W47 48 Klebsiella pneumoniae <2.7x10% -
Time (l)l‘) T

Selective concentration (100 #g/ml) 7
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Table 10 Virulence of mutant isolated from E. coli

. MIC* LDso
Strain (pg/ml)| (cells/mouse)
: Origin 0.19 5.3x10%
E. coli No. 29
Mutant 50 4.2x10*
Origin 1.56 8.0
E. coli No. 33
Mutant [=>200 8.3x10%

* MIC of Mecillinam

Table 11 Combination effect of Mecillinam and
MDIPC on Staphylococcus aureus

No. 80
Mecillinam (zg/ml) MDI
PC
800 | 400 | 200 | 100 | 50 25 | 12.5(6.25| 3.12 [alone
32| - | - - | -|-]=-1=-1=-1-1-
1.56 | — - - - - - - - - -
0.78 | — - - - - - - - - -
Flos| - | - | -|-|-|-|-|-|-1-
E)
3
o [019] — - - - - - - - - +
&
Q
= |0.09| — - - + + + + + + +
0.04 | — - - + + + + + + +
002 - | - | - | + + + |+ + + +
0.01| - - - + + + + + + +
Mecillinam
alone e R B R T O T I I

Table 12 Combination effect of Mecillinam and
MDIPC on E. coli NIHJ JC-2

Mecillinam (ug/ml) MDI
PC
3.12 ‘ 1.56 | 0.78 | 0.39 | 0.19] 0.09 I 0.04 | 0.02 | 0.01 | alone
800 - - - - - - - - - -
400 - == -] ==-1-1-1-=-1+%
1200 -l == == =-1-1]-1+1+
Fho |- | -|-|-|-1-1-1+]+]+
<
®
3
50 -l -l =1 =-1-=-1-=-1+1+1+1|+
g
Q
s |2 - == ===+ +]+]|+
25| - | - | -] -1 =] -|+]+]+]|+
625 — | - | = | - | - | - |+ |+ ]| +]+
3.12l - - - - - - + + + +
Mecillinam _ _ _ - - - + + + +
alone

T, MIC $5>>200 1g/ml O i #HFE 13 Z O LDso 28
8.0X10? cells/mouse TH Y, WHEICH N THIE H:H8
ZLLETLTOAENH 57,

Escherichia coli No. 29354 b EkE TR D
DEE L DFEMNRTEL L > THRE T EH o T

6) Dicloxacillin & DOBtEE

Penicillin fif{4: Staphylococcus aureus No. 80% >
T Mecillinam & Dicloxacillin (MDIPC) o ) A %
RICOOLTHREHEB LIS > c DA Table 11TH D, H
F DERSHIER IR S NS o 7.

Escherichia coli NIH] JC- 2 ®#4, Table 12iT;Rd
n< chequer board titration #:Ti3BABILGEARIR DS
Roniih ot UL, HEHRICE XIZTRELE
8Ll A Fig. 20, 2LIRT S HHROPAIC KD
FLOBAHEREZRT T EMH 5.

158, CORNOEREEEREEARICK D FARSEHE
B >teds, Mecillinam {ER] T3 BIFYIS sphe-
rical form % g L, MDIPC T2 filamentous cell
MBRONI. £ UTHFAZ B L 41Cid spindle
form AW L T2 DOBBE TE o > TIDERE
2R E % L D Mecillinam & MDIPC [EiC HZEEH

Fig. 20 Combination effect of Mecillinam and
MDIPC on the growth curve of E. coli

NIHJ JC-2
0 Cont,
—_nt
i MDL PC 150/ ml
3: ] S e Mecillinam 150g/ml
~ 40
> MDIPC :Mecilliam
5 60 > =21 M ecillinam
2 \\\_ =8: 1«.“1"150;4;/."1) _
& 8 MDIPC : Mecillinam =2 : 1
100 R R . " - .
-1 0 2 4 6 8 22 24
Time (hr.)

Fig. 21 Combination effect of Mecillinam and
MDIPC on the growth curve of E. coli

NIH]J JC-2
10]0.
100} 40 Cont.
-é 8
= 10 MDIPC 150ug/ml
E 107 } ,_ﬁ_--_-:_.--A--_A_.-u----'A
10° b -x ~~.-— A - —
e N Mecillinam 150 ug/m!
3 10° [ \%‘
. MDIPC : Mecillinam
E 10* + \ \/—32 1 (final 150ug/ml
2 10°
g 6\,,_\.-—MDIPC Mecillinam =2 ; 1
> 10 | MpIPC
Mec|ll|nam
10 b =8:1 - \
- \ .
-1 0 2 4 6 8 24

Time (hr.)
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Table 13 Combination effect of ABPC and Table 14 Combination effect of Mecillinam and
MDIPC on E. coli No. 8 MDIPC on E. coli No. 8
ABPC (ug/ml) M]g[ Mecillinam (ug/ml) MDI
P PC
800 | 400 | 200 | 100 | 50 | 25 |12.5|6.25|3.12 |alone 200 | 100 | 50 | 25 |12.5|6.253.12|1.56|0.78 |alone
Boo | - | - | - | -|-1-|-1-1-1- o | - | - | - -|-1-1-/|-1-1-
0 | - | - | - | -1 -1-1-1-1-1]+ o | - | - - | -]-|-1-1-1-1+%
0 | - | - | - | -] -]-]-1-]-1]H+ 200 | - | - | - | -|-1-1-1-1-1+*
Fopo |- |- =-]-]-1-1-1-1-]+* oo | - | - -1 -]-|-]-1-1-1+
¥ -]
3 o . £ +
g S5 i I A
a
Sles | - | - - = -1=-|-1=14+]+ Bles | = - -|--|-1+|+1]+]-+
a
=
125 - | - - - - -]+ + + + 125 - | - - == -1+ + + +
6.25) — - - - - - + + + + 6.25 — - - - + + + + + +
3120 = | = | = | = |+ |+ |+ |+ |+ ]+ 312 - | - | = | =1+ 4]+ +
ABpC | -] - [ R VU R I Mecllinam | _ [ — ] - | - |+ |« |+ ][+ ]+]+
Fig. 22 Combination effect of Mecillinam and Fig. 23 Combination effect of Memlllr}am a.nd MDI
MDIPC on the growth curve of E. coli PC on the growth curve of E. coli No. 8
No. 8 100
0 Cont. :é 10"
10%
—~ MDIPC 150g/ml J— >
x 20 =z A AL ety 2 0 =
150 4g/ml 5 —— 50ug/mi
€ w 100 N
N MDIPC : Mecillinam 32 1 . 10 Ry MPIPC: Mecillinm
2z \ MDIPC : Mecillinam 5 . SR TR0 (final 150ug!/ i
5 60 N\ $1 (final 150ug/ml) g 10 N <t
3 R = 10 N NDIEC
[_3 80 MDIPC : Mecillinam =8 : 1 ; 00 b \~g.\ - Fl.;ﬁ.\h‘cdlmam =21
100 L L " L " . j . ‘\ \
-l 0 - 2 4 6 8 2 u - 10° MDIPC —\
Time (hr.) 10 Mecillinam =8 : 1 '\\

Table 15 Combination effect of Mecillinam and

MDIPC on E. coli No. 18

Mecillinam (sg/ml) MDI

100 | 50 25 |12.5(6.25)3.12|1.56|0.78 | 0.39 lﬁt?le
1800 - == - =1=-1=-1=1H4%
o | - | - | -|-|-|-1-1-]-1+
00 | - |- -|-]-|-1-1-]-]+
oo | - | - -|-1-1-|-1-1]-1]¢+%
I D S T e e e

25

MDIPC (ug/ml)
g

125 - | - | -] -1+ ]+ + + |+ |+
625 — | = | - |+ |+ |+ ]+ |+ ]+ ]+
32 - | = | = |+ | + | + | + + | o+ |+

Mecillinam !
alone

-0 2 4 6 8 24

Time (hr.)

Table 16 Combination effect of Mecillinam and

MDIPC on E. coli No. 21

Mecillinam (pug/ml) Mgl

P

200 | 100 | 50 25 | 12.5 [ 6.25|3.12 | 1.56 | 0.78 |alone

1800 -l = ===l =1 =+ +]|+

1400 - - - - - - + + + +

1200 - - - - - - + + + +

Z [0 - - - - - - + + + +
Y
0
3

~ |50 - - - - - - + + + +
©
&

g 25 - - - - - - + + + +

125 - - - - - + + + + +

6.25 — - - - - + + + + +

3.12 - - - - + + + + + +

Mecillinam 1 - ' I P P P N | + | v | o+

__alone




VOL. 25 NO. 1

CHEMOTHERAPY 39

BRSNS DL, MDIPC o B-lactamase (x4 5
inhibitor & UCOfERIT T, mAIOMEA#MEL
~ATOBIERICKORET S bDLBbN 5,

BEIK 4y # Mecillinam £ & ¥ ABPC i #: Escheri-
chia coli No. 8 *# F{i>T ABPC & MDIPC, Meci-
llinam & MDIPC DHffIZIRIC DL TREZB TS
720 ZTDFERIT Table 13, WITRTMLELWLBIE
As@E» ot

COBiMA#H L Mecillinam & MDIPC & %{H
LIciBA OBMEIRICB JIZTHBICOLTRIAEEBC
155120 DRI Fig. 22, 231C/R 3 W MDIPC
& Mecillinam &% 8 %f1 OF|A (B 150 £g/ml)
THEAIERICROEFRRBIERBE .

Table 17 Combination effect of Mecillinam and
MDIPC on E. coli No. 33

Mecillinam (sg/ml) MDI
PC
100 | 50 25 |12.5(6.25(3.12 | 1.56 ‘ 0.78 | 0.39 | alone
1800 - - - - - - - - - +
oo | - | - - |~-1-1-1-1{-1-1+%
200 -l -1 -t =1 =1=-1-1-14+1+
Z oo - - - - - - - - + +
N
»
3
~ |50 -l -1 -4t~ -1-1-1+1+
%) |
g I
Sifs | - |- -~ |-+~
s - [ - -] =-|-1-]=-1-1+1+
X S e R B B N O
[312 = | - | =1 ===+ {+]+|~
I
Mecillinam | _ | _ - - — + + + + +
alone |

Table 18 Combination effect of Mecillinam and
MDIPC on Klebsiella pneumoniae

VNIecillin;m (ug/ml) Mbl

PC
1.56 | 0.78 1 0.39 | 0.19 | 0.09 | 0.04 | 0.02 | 0.01 [0.005 | alone
800 - - - - - - - - - -
w | - |- |- -{-1-|-|-1-1-
0 | - | - | -1 -1-1-1-1-1-1-
Z loo U I R I R N N i i
£
3
o |50 - - - - - + + + +
[ S A U N —
a
= |2 - - - - - + + + +
ws| -1 -1 =1 =1 =1~-1+4 + |+ |+
6.25 — - - - - - + + + +
i
3.12' I e T T e
Mecillinam _ l _ - l - I - + + + + +
alone |

Table 19 Combination effect of Mecillinam and
MDIPC on Klebsiella pneumoniae

No. 120
Mecillinam (#g/ml) MDI
PC
25 J 12.516.25|3.12 | 1.56 | 0.78 | 0.39 | 0.19 | 0.09 | alone
800 - - - - - - + + + +
1400 - - - - - + + + + +
200 - - - - - + + + + +
Z oo - - - - - + + + + +
®
Y
~ 150 - - - - - + + + + +
[3)
]
Siles | - | = |- ==+ |+ |+ |+]+
125 - - - - - + + + + +
6.25 | - - - - - + + + + +
3.12| - - - + + + + + + +
Meciilinam
lone - - + + + + + + | + +

X 51C Escherichia coli No. 18, No. 21, No. 33,
Klebsiella pneumoniae, No. 1201C D >Td chequer
board titration PEICK DRI Uice T & ORER I
Table 15~19iC7/R”3 < Klebsiella pneumoniae %
(Table 18), WIhbF L I 1E BB S ico

PIE, in vitro Tl3 Mecillinam & MDIPC #% ff
AULIBACEL LBAERABE bhl. §%RELIC
in vivo \C X5 FHMISREBHBRETHAH D,

Fig. 24 Phagocytosis of E. coli NIH treated
with Mecillinam by guinea pig PMN
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Fig. 25 Phagocytosis of E. coli NIH treated with
Mecillinam by human PMN
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D tFdhEk PMN (2 &% Mecillinam #jig Es-
cherichia coli DEER%R

Mecillinam O{Ef %521 CHIRIHTL spherical form
{15 >tz Escherichia coli NIH A3t b BXUELE Y

F PMN C&DEDX D ICRE INBDICDOTHRET
BT o1,

Fig. 24, 253130 d 5 BIEBRAZ1TIE o I EE%E
ALTHY, Mecillinam O g % 3 T spherical
form KK S HIFEOFNEFELDE b BIUELE
v b PMN [ZRPHOA NPT OEMED S i,

% 7z, chemotaxis [CDOWT R EFT 2B 17D,
FaA EHBRIBOHONIEH ST

8) IEERAMmMBED Mecillinam Fj18 Escherichia
coli (349 HHEIER

Mecillinam DfER] % 5% 1} T spherical form 755
oA AIEFIC LY, EOXDICREINS DRI
BT ol £ORFT Fig. 26, 27ICRT < 56°C,
3023 g LB U 7o 3EM L% (Heat-inactivated serum)
ZVER XS BAEREE BRI L o

fresh serum Z{EF X ®1BE, EA 1 KE302 5
Mecillinam OfEFAZ2 7 AfROH BIEFHE X O BB
INICWIEmD R Shico UL, Escherichia coli
No. 29ICBI LT3, €DK Mecillinam OEH % % 1)
T RO FBEFEL OBREINPT L EMH o 7o

9) v AERMBPEIECHT HinfER
a) Escherichia coli JRYYEICKIT B IHERIR

Fig. 26 Effect of 25% human serum on E. coli
NIH treated with Mecillinam
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Fig. 27 Effect of 90% human serum on E. coli
No. 29 treated with Mecillinam
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Escherichia coli No. 29HHEIC ¥ 35 SR 3
Fig. 28~30iC;R9 & B D TH 5o, Pivmecillinam X
U Mecillinam (3 ABPC [CHAXTENIEESREER
L, #0115 @D EDs fEiZ Pivmecillinam @ £ 4 0.0035
mg/mouse, Mecillinam {20.0015 mg/mouse G, ABPC
T120.625 mg/mouse TH 5720

Pivmecillinam & ABPC {CBIL T34 BIEBA LT
EoTHBY, THSHD EDso % F L 7cDHS Table 20
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T$H 5. 315 H Pivmecillinam @ EDj, i3, 0.0096
mg/mouse TH Y, ABPC {20.795 mg/mouse T Pi-
vmecillinam OHBENIEBESFE R0 2H LT
5T EDH oI,

Z DA DfbEEFEH & KT 2 HIN CEMEREITIS
VW, T 5D EDsy 2% & DA Table 21TH Y,
C DEET T3 Pivmecillinam % Mecillinam (3fth ®

Fig. 28 Protecting effect of ABPC against experi-
mental mice infections with E. coli No. 29

500 LDso (1.3X10° cells/mouse) i.p.

1 2Zhr.p.o

100 2mg/mouse
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Fig. 29 Protecting effect of Pivmecillinam against
experimental mice infections with E. coli

No. 29

500 LDso (1.3X10° cells/mouse) i. p.

1 42hr‘ . 0.0156 mg/mouse
100 g -
ST~ N
S 80 M. N S~ 007w
~ s ~ 0.0039 mg
4 N I - —_—=
360 \
- .
fw \ 0.0020
Sl N NG Memmmemmmmeen 2 2000 b I
. AN
; \ommm
Cont.
- N\ , A
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Days

Fig. 30 Protecting effect of Mecillinam against
experimental mice infections with E.

coli No. 29
500 LD o (1.3X10° cells/mouse) i. p.
Ui 0.0078mg/mous
. .
100 el
S gl \\ A
= \ ™~ AN 0.0020mg
U.) N N —— - — - — — " —
¢ 6ot \
- N
S . 0.0010mg
E 40F \ ..................................
>
@ 20k \o.ooosmg
Cont. \
AW N
1 2 3 4 5

Table 20 Protecting effect of Pivmecillinam and
ABPC against experimental mice infe-
ctions with E. coli No. 29

Antibiotics Pivmecillinam | ABPC
MICH 108cells/ml | 0.78(0.39)** 3.12
(mg/mD | jgecells/ml | 0.39(0.09)%* | 3.12
1 0.0035 0.625
2 0.012 0.85
( I/‘:Dso ) 3 0.009 0.88
me/mouse 4 0.014 0.825
Average 0.0096 0.795

* Heart infusion agar

** MIC of Mecillinam

Table 21 Protecting effect of Antibiotics against
experimental mice infections with E.

coli No. 29
Antibiotics MIC*(pg/ml) | EDso (mg/mouse)

ABPC 3.12 0.38
AMPC 3.12 0.1
CET 3.12 0.81
CEX 6.25 0.45
FOM 25 6.7
Ccp 3.12 1.52
KM 6.25 0.13
DB-2563 3.12 1.1
SMX 25 5.9
ABPC 3.12 0.795

Pivmecillinam 0.78 0.0096

Mecillinam 0.39 0.0015

* 108cells/ml

Fig. 31 Protecting effect of ABPC against experi-

mental mice infections with E. coli No. 18
(ABPC-R)

10 LDgo (1.6X10° cells/mouse) i. p.

Jebrpo
100 ¢ 4

Survival rate (%)
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{EEEEFICHANTIERICENHREE L TOLECE
MH B
b) ABPC fi$td: Escherichia coli \Cxtd % i5RH%E
ABPC [t Escherichia coli No. 183% & U No. 330D
2 BEABOTRHA B C 1851 Escherichia coli No.
18084 Fig. 31, 32iCR"3 < ABPC & 5 B Ti316

Fig. 32 Protecting effect of Pivmecillinam against
experimental mice infections with E. coli
No. 18 (ABPC-R)

10 LDso (1.6X10° cells/mouse) i. p.
2hr.p.o.
4 ]

100 1mg/mouse
= \ N\
SETAN \}
\ .
5 el \N O\ _m
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= \ * 0.25mg
5 a0p N N2
5
7 N
20 1 0-125mg
Cont. "
.
1 2 3 4 5

Days

Fig. 33 Protecting effect of ABPC and AMPC
against experimental mice infections

with E. coli No. 33 (ABPC-R)
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Fig. 34 Protecting effect of Pivmecillinam against
experimental mice infections with E. coli

No. 33 (ABPC-R)
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Table 22 Protecting effect of ABPC and Pivme-
cillinam against experimental mice in-
fections with E. coli No. 18

MIC* (ug/ml) ED
Antibiotics |-~ B
108cells/ml{108cells/mi| ‘™8&/ mouse

ABPC >100 =100 >16
Pivmecillinam >100 25 0.36

* Heart infusion agar

Table 23 Protecting effect of ABPC, AMPC and
Pivmecillnam against experimental mice
infections with E. coli No. 33

MIC (ug/mb) ED
Antibiotics (mg/ 50 )
108cells/ml|10%cells/ml| M8/ mouse
ABPC >100 | >100 >16
AMPC >100 | >100 | >16
Pivmecillinam 25% 1.56% 0.14

* MIC of Mecillinam

Table 24 Influence of challenge dose on EDso
E. coli No. 29

“———___ Antibiotics -
T Pivmecillinam ABPC
cells/mouse T~ B -
1.5x108 =16 5.4
1.5x108 0.014 0.83
3 x10* 0.0043 l 0.31
mg/mouse

mg/mouse Th 2 HYIWICT AN THTE Lice LD L,
Pivmecillinam # 5 # i3 1 mg/mouse T100%, 0.5
mg/mouse T60%, 0.25 mg/mouse T40% D i BE%)
Rz ot

oD EDy 2% & /cDps Table 22THY,
Pivmecillinam @ EDs, {30.36 mg/mouse, ABPC Tii
>16 mg/mouse CT&H - 7o

Escherichia coli No. 33018 & &lal# T Fig. 33, 34
WCRF < ABPC, Amoxicillin (AMPC) 58316
mg/mouse Th 1 HTITNTHLE Lo LA L Pivme-
cillinam #4 8 {3 1 mg/mouse T100%, 0.5mg/
mouse, 0.25 mg/mouse T90%, 0.125mg/mouse T
60% DIEBHMREDZ S tco

Table 233 Cho DR EZT LD bDTHY,
ABPC, AMPC @ EDsy (3>16 mg/mouse T, Pivme-
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cillinam (¥, 0.14 mg/mouse T&H -7z,

CDEHIT in vitro [FAKE, in vivo AT H Pi-
vmecillinam (3 ABPC Ofiti: EICETH B C AV
27

c) Escherichia coli JRUMEICEBIT AERFRICKS
EDs, D%k

Mecillinam DOfiE i3 in vitro THEEEBRICLDE
U EEAZT DT, in vivo TRIMKKEANE S
BEIDBRIEB I 57

Z D fE R 3 Table 24 1T K9 4 { Pivmecillinam,
ABPC #£{C1.5%10% &1.5X10° cell/mouse #:% & DY
T EDg ICKEXISEFHNRSNAEAH Pivmecillinam
HBH TR EIIHEERT BT EMH -1

PIE in vivo [CANT S in vitro [@4k, ABPC XD
HEOHELZIPT N ENH 51,

d) Escherichia coli RRFEICXT B SGHHICKS
U AEFEROEE

FEHOBRSHHICL D ED XS IIRBESENE L NS
PRIFZBC I 5 1ce TOREFRI Fig. 35, 36189

Fig. 35 Influence of therapeutic time
(E. coli No. 29)
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Fig. 36 Influence of therapeutic time
(E. coli No. 29)
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< Pivmecillinam OH4, BB EE RIEKDEFERH
BALENITRINT 2 B Rk B o7z ABPC DL
Wi 2 R bR, RICESR, 4RHKROETDH
o) f:o

C D XS IC Pivmecillinam OEELESHLCRE %
MEM 7D, B CHBOEBILZbDEEDLN
b0

¥ & 0®

L < BE% X 11 72 Mecillinam, Pivmecillinam (D
T Ampicillin (ABPC) % W8 3% & U THIBEFH
WRAEFTI - 18R], ROTE XBEENZ 50T,

1. Mecillinam D312 ABPC X R LD /7
LAEMERIC LT, 777 ARMHREICKH L Tl -
7o

2. EEK4YE Escherichia coli (CKd 3REM4HH T
12106 cells/ml % 1 & H R LA ABPC £ b #
N7HEA%ERL, L b108 cells/ml #E/EH I Roh
7z Mecillinam fYEE (3 Bitb & T 7zo Klebsiella

pneumoniae T ARRISIMERNR S /chs, Escherichia
coli TREWTIR1IEh > 70

3. Escherichia coli # AL TiEREEBE® MIC (I
KIZTREBAKRIT L& T A, Mecillinam (3 ABPC &
VHEBICK2HEEZTRT o,

4. BGEdER T B 13 I ZE T, Staphylococcus
aureus DA dose response DH ARHEIEAMRA SN
720 Escherichia coli ® BABHBOZELF L {2V,
HENE L 735 & Mecillinam OFEEAZ/FAIETD
WEMISIER LR SN 1Eh o oo

5. Mecillinam X493 in vitro Wi VLB @ M B FE
IC D> T Escherichia coli, Klebsiella pneumoniae,
Proteus 2FANTHRAEBCH-12E A, HEBLU
BRIk > ThioEBEDONT, Fi, TOKHNK
WD = ¥ 21Cd 2 HVEESBKICHNTE T LT
5T LMo T

6. Mecillinam & Dicloxacillin @ ff BZIF IC D W
T Escherichia coli, Klebsiella pneumoniae 7% FA\>T
Bt A B> & CAERBBAIERBRED o his

7. Mecillinam OfEF % =% J T spherical form {C
155 7z Escherichia coli ZIEFEHE LD rBLXUELE
v MFHER PMN PP DA NPT WDER 2558 0
Stze 722D & D15 spherical cell (3 iE% AMEIC
L OIEFEERRICRE I N

8. = v REERN Escherichia coli RYWFEICHT 518
#4R3, Pivmecillinam s ABPC {CHANTIEE B
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N7tz EDso AR U720 72, ABPC [ttt Escherichia
coli ICH Pivmecillinam 3HFRTH o720 UL, B
BOEEIZ in vitro [ Pivmecillinam O 585217 %
Tihotco &5IC, Pivmecillinam OB ERIIC X 24
HEB ool CHABMBBERICERE B T8> 1k
MBS EFEBRD o 7o
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BACTERIOLOGICAL STUDIES ON PIVMECILLINAM
AND MECILLINAM, NEW 5-LACTAM ANTIBIOTICS

SHozo Nakasawa, TakesHi NisHmno, Naomasa Goro, KATSuMI YONENAGA,
Masako YOKOTE, YOSHIKI SUGIHARA and SAKUO YAMADA
Department of Microbiology, Kyoto College of Pharmacy

In the bacteriological evaluation of mecillinam and pivmecillinam, newly developed penicillins, with
ampicillin (ABPC) as a reference drug, the following results were obtained.

1) Mecillinam showed, unlike ABPC, more potent antibacterial activities against gram-negative bacilli
than against gram-positive bacteria.

2) When the inoculum size was 10° cells/ml, clinically isolated Escherichia coli showed higher susceptibi-
lity to mecillinam than to ABPC. Such strains as were found resistant to mecillinam with 10° cells/ml
inoculation turned sensitive to mecillinam with 10%/ml inoculation. The same phenomenon was observed
with Klebsiella pneumoniae, but was less remarkable than with E. coli.

3) Influence of inoculum size upon MIC was studied with E. coli. Mecillinam received more influence
than ABPC.

4) Influence of inoculum size upon growth curve was also studied. With Staphylococcus, dose-related
bactericidal effect was found. While, with E. coli, inoculum size was highly influential and only bacteriostatic
effect was shown even with high concentration of mecillinam when the size was large.

5) In vitro study on development of resistance to mecillinam was performed by use of E. coli, Klebsiella
pneumoniae and Proteus as test organisms. The resistance development varied with species and strains.
Virulence of such resistant strains in mice was less potent than that of the original strains.

6) Studies on synergistic effect of mecillinam and dicloxacillin were conducted with E. coli and Klebsiella
pneumoniae and a remarkable synergism was observed.

7) Spherical cells of E. coli which was formed by the action of mecillinam were a little more easily pha-
gocytized by PMN of neutrophil of man and guinea-pigs than normal cells. Such spherical cells as well as
normal cells were killed when treated with human serum.

8) In the mouse experimental infections with E. coli, pivmecillinam showed more potent therapeutic effect
(lower EDj, value) than ABPC. In addition, pivmecillinam was effective against ABPC-resistant strains.
However, mecillinam received more influence of inoculum size than ABPC as in vitro study. Pivmecillinam

showed the highest survival rate when administered immediately after challenge.



