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Pivmecillinam 3 6 fi7{8]$4 iC amidino #& %, 3{I
carboxyl #iC pivaloyloxymethyl 7 ester #%& L 7z £
O A& B penicillin ©&% 3, #0#%5 & Pivme-
cillinam 34 kKN TIEERM 72 esterase DEMIC LD
TEPPITMAKSEENT Mecillinam & 730 HEHE
H:Z K9, Mecillinam 3 Escherichia coli, Klebsiella
pneumoniae, Proteus vulgaris, Proteus mirabilis, Sal-
monella spp. Shigella spp. 72 &1C Ampicillin X » 3¢
NRTENERLYY, 20 fEABERER D B-lactam
RUEMHE ERB L EMRINTLEYOD, 2 TH
B~ 2 BARGEEICES T 3 Pivmecillinam o ¥
Bizh 4% Ampicillin & & ¢ Cephalexin @ # h & Mk
BET L 7o

ERMME LSRR E

1) %% : Pivmecillinam, Cephalexin (CEX) (3 #
BB TERREATER L 2b D%, %7 Ampicillin
(ABPC) Bk v )y [245 4] 2,
2) =v 2 :SLC-ICR, 484, M, (AFE20~2480D
bOELIESILE LTHWO .
3) BREHEB LURYETTY: : TROEKER .
Staphylococcus aureus 308A-1 (fR7EHK)
Escherichia coli O-111 ({RAE#E)
Escherichia coli No. 2 (E&FR4ME#E)
Escherichia coli No. 23 (REIRrBdE, ABPC BT
=)
Klebsiella pneumoniae DT ({R1EHE)
Klebsiella pneumoniae No. 8 (K 4y @k, ABPC
TR BT )
Proteus vulgaris IFO 3988 ({F#E#E)
Proteus vulgaris No. 2 (EEER4 BE#E, ABPC & BETH
#E)
Proteus mirabilis IFO 3849 ({R£7£#k)
Proteus mirabilis No. 31 (EEEKSYBfRE)
Proteus mirabilis No. 61 (EEK5 BERK, ABPC &EiE
i)

WIFNOEFED Brain Heart Infusion (BHI) (Difco)
D1 KWE:FEEA 5% mucin BEK & L, £00.5ml
%< AEBANESH LT

4) FHRE  BRSRTK TR L, e
BEORK0.2ml 2RPEEK1E Y vy F2HOTENRIC
B Utco FPHIHROHEIEHOATE 1 BRBIEL
7-#% REED & MUENCH D5 E®IC L Y EDsy (mg/kg)
EE LT

£ R K &

I. U5 nBEEIUORMEERET YR (CHITEF
ShR

1) Staph. aureus 308A-1 &4t~ 7 2 LB} 3 Piv-
mecillinam 8 XU ABPC @ EDs, {i% Table 1 TR
L 720 Pivmecillinam @ EDj, O¥F¥{ili12534.4 mg/kg,

Table 1 Protective effect of Pivmecillinam and
Ampicillin against Staphylococcus au-
reus 308A-1 infection in mice

Antibiotic | Pivmecillinam | ABPC
10 25% 0.1
MIC in pg/ml —
]10s 25% 0.05
328 1.01
562 0.78
571 0.69
EDso in mg/kg — 0.62
— 0.87
714 1.30
497 1.40
Mean 534.4 0.95

Note : Mice were infected intraperitoneally with 108
colony forming units (CFU) of the test orga-
nism in 5% mucin. Antibiotics were admini-
stered as single oral dose immediately after
challenge.

§ Inoculum size
* Minimum inhibitory concentration of
Mecillinam
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Table 2 Protective effect of Pivmecillinam, Ampicillin and Cephalexin against
Escherichia coli infection in mice

Challenge strain O-111 No. 2 No. 23
Challeneg dose " 9
(CFU/mouse) 10 10 10*
Antibiotic Pivmecillinam | ABPC | Pivmecillinam | ABPC | Pivmecillinam | ABPC | CEX
108§ 0.1% 1.56 0.2% 50 >100% >100 | 25
MIC in pg/ml
10¢ 0.05% 0.78 0.1% 3.12 3.12% >100 | 12.5
0.14 7.02 2.19 112 9.93 >800 | 11.4
— 4.96 2.78 130 8.86 >800 8.86
0.12 6.25 2.20 124 8.80 =800 7.76
EDso in mg/kg 0.10 4.46 2.36 70.9 9.61 >800 | 14.9
0.24 5.58 2.23 130 8.86 =800 8.11
0.13 5.34 — — — -
0.12 4.53 — — — — —
0.14 6.25 —_ — — — —
Mean '[ 0.15 5.55 2.35 113.4 9.21 >800 | 10.21

Note : Mice were infected intraperitoneally with the test organisms in 5% mucin.

Antibiotics were administered as single oral dose immediately after challenge.

§ Inoculum size

* Minimum inhibitory concentration of Mecillinam

ABPC ®%Z1130.95mg/kg THY, Staph. aureus &
Yuv v 2ICHF 3 Pivmecillinam OFPiEIRE ABPC
DENIOPIEDE o0

2) E. coli ¥t < v 2L B 5 Pivmecillinam,
ABPC & XU CEX @ EDs, fi% Table 2 {T/R Uico
ABPC ITEW &S (MIC=0.78 #g/ml) %/R9 E.
coli O-111KH~ 7 2 [CBIF 5 Pivmecillinam @ EDs,
DFHfEi30.15 mg/kg, ABPC DZ4id5.55 mg/kg T
% 0, Pivmecillinam {3 ABPC D#)37f5D%FE AR L
720 ¥ 12 ABPC [CHEHEMIISRSZ M (MIC=3.12 #g/ml)
BRI EER MO E. coli No. 2B = v 2L B3
Pivmecillinam @ EDs, O¥{E32.35 mg/kg, ABPC
DZNi3113.4 mg/kg T&H VO, Pivmecillinam (3 ABPC
DFMBEDZN - %78 Uico ABPC i (MIC=>>100
ug/ml) @ No. 23&Ge~ v 2 BT ABPC (3800 mg
/kg %25 U THTH#RE R 780 o /A3, Pivme-
cillinam {39.21 mg/kg, CEX (310.21 mg/kg ® EDs,
%% U, Pivmecillinam {3 ABPC il E&Yi<= v R (T
BT CEX LEBEORFEER LI

3) Klebsiella pneumoniae &Y< v 2B} 5 Pi-
vmecillinam OFPH%hR T Table 3 [TRTCE L DT
B <y 2 BT B EDsy O fHi20.45 mg/kg,
ABPC 0% f1122.61mg/kg T& », Pivmecillinam

i3 ABPC D5 fED#hF%R L7ce ABPC itk (MIC
=>>100 #g/ml) @ No. 8 &Y= v 2 BT 3 Pivme-
cilllinam @ EDs, D3E#5f#I12.67 mg/kg, ABPC 0%
1113382.8 mg/kg, %72 CEX O #1i36.04 mg/kg T
» 0, Pivmecillinam O#F i3 CEX OB LT X 5
7o

4) Proteus vulgaris IFO 3988 e~ v 2 Ck} 3
Pivmecillinam @ EDy, O¥#{Hi32.17 mg/kg, ABPC
Dz i33.38 mg/kg TH Y, Pivmecillinam {3 ABPC
KODLTDICT NI FHZIREZR Uiz F72 ABPC
BLU CEX (it (MIC=>100 #g/ml) DEH4
¥ED No. 2 &Y= v 2ICHT ABPC BLU CEX
13800mg/kg THTFEH AR ZRE15H 57243, Pivme.
cillinam ® EDs, OE ¥ i337.3mg/kg TH b,
ABPC B&U CEX QXIS EMTRY Lz~ v 21T
BT H Pivmecillinam (355 £%7K L7z (Table 4),

5) Proteus mirabilis &Y < v 2 |CBF 3 Pivme-
cillinam 3 XU ABPC OFBi%hF% Table 5 ITRL
720 Pivmecillinam ¢V MIC & (100 #g/ml) %5
3" IFO 3849 &K Y = v 2T BT Pivmecillinam 3F
BighR AR & 18Ar o 7co Lx U MIC {EDIEVERER 43 Bt
D No. 31 (MIC=1.56 #g/ml) XLt No. 61(MIC
=0.78 pg/ml) &Y< v 2|CBF 3 Pivmecillinam O
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Table 3 Protective effect of Pivmecillinam, Ampicillin and Cephalexin against
Klebsiella pneumoniae infection in mice

Challenge strain 1 DT No. 8
Challenge dose
(CFU/mouse) ’ 10° 10*
Antibiotic Pivmecillinam | ABPC | Pivmecillinam | ABPC | CEX
1 10°§ 12.5% 0.78 >100¢ | >100 | 12.5
MIC in pg/ml :
l 108 0.1% 0.39 0.2% =100 6.25
0.50 2.20 2.21 465 7.02
0.50 — 1.75 308 8.12
EDso in mg/kg 0.30 2.21 2.19 282 4.40
0.46 3.51 3.12 — 6.25
0.50 2.50 4.06 476 4.43
Mean 0.45 2.61 2.67 382.8/ 6.04

Note : Mice were infected intraperitoneally with the test Organismé in 5% mucin.
Antibiotics were administered as single oral dose immediately after challenge.
Inoculum size

* Minimum inhibitory concentration of Mecillinam

wn

Table 4 Protective effect of Pivmecillinam, Ampicillin and Cephalexin against
Proteus wvulgaris infection in mice

Challenge strain IFO 3988 No. 2
Challenge dose
(CFU/mouse) 10° 10*
Antibiotic Pivmecillinam | ABPC | Pivmecillinam | ABPC | CEX
108§ >100%* 6.25 >>100% >100 | >100
MIC in pg/ml 108 100* 1.56 12.5% >100 | >100
10* 0.39% 0.78 1.56% >100 | >100
—_ 2.23 32.3 =800 | >400
2.86 5.58 50.0 =800 | =>400
EDso in mg/kg 3.12 4.43 25.0 =>800 | >400
1.39 2.19 42.0 =800 | =400
2.15 3.12 — — —
1.35 2.78 — — —
Mean 217 | 3.38 | 373 =800 | =400

Note : Mice were infected intraperitoneally with the test organisms in 5% mucin.
Antibiotics were administered as single oral dose immediately after challenge.
§ Inoculum size
* Minimum inhibitory concentration of Mecillinam

EDs, OFHEIdTh€N12.4 mg/kg &L U6.82mg/ Bee v 2LBDTOFHIARER Lo
kg THV, No. 614D & < ABPC ICH B iy HeikRk
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Table 5 Protective effect of Pivmecillinam and Ampicillin against Proteus mirabilis

infection in mice

Challenge strain | IFO 3849 No. 31 | No. 61
“Challenge dose ‘ I Ve
(CFU/mouse) - ‘ 10° 183“ - 77[777”7777#7 IOA o
Antibiotic | Pivmecillinam | ABPC | Pivmecillinam | ABPC | Pivmecillinam | ABPC
10%§ >100* 6.25 >100* 100 >100%* | >100
MIC in pg/ml .

108 100* 6.25 1.56% 1.56 0.78% >100
=800 29.8 13.6 7.76 5.25 =800
>>800 22.3 9.47 9.61 5.58 =800

EDso in mg/kg >>800 17.5 12.5 8.80 6.25 =800
>>800 29.1 8.80 8.11 | 8.11 =800
=800 16.2 17.6 8.11 | 8.93 =800
>800 19.2 - — — -

Mean >>800 { 22.4 12.4 8.48 1 6.82 ; >800
Note : Mice were infected intraperitoneally with the test organisms in 5% mucin.
Antibiotics were administered as single oral dose immediately after challenge.
§ Inoculum size
* Minimum inhibitory concentration of Mecillinam
Table 6 Influence of challenge dose on the protective effect of Pivmecillinam
and Ampicillin against Escherichia coli O-111 infection in mice
Challenge dose 7
(CFU /mouse) 10* 108 108 10
R Pivme- | Pivme- Pivme- Pivme- |
Antibiotic cillinam ABPC cillinam ABPC cillinam ABPC cillinam! ABPC
0.08 2.79 0.20 8.12 0.62 19.2 >800 | 112
0.13 4.06 0.33 7.76 0.87 17.6 >800 | 320
EDso in mg/kg | 0.06 2.31 0.22 5.58 0.55 9.47 | >800 | 112
0.10 — 0.22 9.06 0.78 — >800 | 167
0.14 4.06 0.35 9.61 1.33 19.2 =800 | 284
Mean 0.10 3.31 0.26 8.02 0.83 16.4 >800 | 199.0
Note : Mice were infected intraperitoneally with the test organism in 5% mucin.
Antibiotics were administered as single oral dose immediately after challenge.
II. Pivmecillinam OFR#R (EDso) (CHKIF EEBWIIMH o7 (Table 6, 7, 8, 9o LinL Table

TREEROKE

ABPC @ik X Ui E. coli 3 XU Klebsiella
pneumoniae RGP E L, BIHETIZ ABPC 2%ET
i3 CEX xR & LTERHER%EZEZLT Pivme-
cillinam OFPZIR (EDso) % BRI L1z TN
DG =Y 2ICBOT HBRYEROMINICLE > T EDs,
D ERDA LN BEEEDI10°~10° CFU/mouse
DRI Pivmecillinam @ EDs, fD LR Rizzh &
RICA: ABPC BXU CEX Oz h EEH I

6 WRT &1 E. coli O-111K %~ v 2 TIIRLER
% 10" CFU/mouse T L7 &® EDso {3 10° CFU/
mouse DA D EDso fHD Pivmecillinam Ti2#1, 000
%, ABPC Tiz#iefEicehcnh LR L,
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Table 7 Influence of challenge dose on the protective effect of Pivmecillinam
and Cephalexin against clinically isolated Ampicillin-resistant Escheri-
chia coli No. 23 infection in mice

“Challenge dose

(CFU/mouse) 10? 10* 10° 108
A e . |[Pivme- | v |Pivme- Pivme- Pivme- —
] An“brwtrlf' . Vgi]lrig‘aﬁrﬂ B C_E_X_ | cillinam CEX cillinam} CEX | cillinam| CEX
1
7.7 6.25 9.61 9.61 | 17.7 10.0 56.2 32.5
4.46 - 11.2 12.5 19.2 16.2 50.0 35.5

EDso in mg/kg | 5.00 9.61 | 10.5 9.61 | 10.5 19.2 38.5 38.5
5.43 6.25 | 11.2 10.5 12.5 17.6 62.1 35.4
7.44 11.2 14.0 16.2 — 20.0 45.9 42.0

Mean 6.01 8.33 11.3 11.7 15.0 16.6 50.5 36.8

Note : Mice were infected intraperitoneally with the test organism in 5% mucin.
Antibiotics were administered as single oral dose immediately after challenge.

Table 8 Influence of challenge dose on the protective effect of Pivmecillinam and
Ampicillin against Klebsiella pneumoniae DT infection in mice

Challenge dose |
(CFU/mouse) 103 ].04 105 106

Antibiotic

Pivme- ABPC Pivme- ABPC Pivme- ABPC Pivme- ABPC

cillinam cillinam cillinam cillinam
0.24 3.13 0.60 7.02 2.03 16.2 2.03 19.2
EDs in mg/kg 0.20 3.13 0.55 6.25 1.07 12.5 1.76 16.2
0.15 4.06 0.44 4.40 1.31 14.5 2.22 32.5
— —- 0.45 4.37 — 8.8 1.76 21.0

Mean 0.19 3.44 0.51 5.51 1.47 13.0 1.94 22.2

Note : Mice were infected intraperitoneally with the test organism in 5% mucin.
Antibiotics were administered as single oral dose immediately after challenge.

Table 9 Influence of challenge dose on the protective effect of Pivmecillinam
and Cephalexin against clinically isolated Ampicillin-resistant Klebsiella
pneumoniae No. 8 infection in mice

WOEES w | w | w | w
e . Pivme- Pivme- Pivme- Pivme-
Antibiotic cillinam CEX cillinam CEX cillinam CEX cillinam CEX
— — 2.02 4.40 3.86 11.2 7.27 16.2
— — 2.31 — 3.51 — 3.51 11.2

EDs in mg/kg | 1.56 1.56 2.40 8.11 4.34 9.61 | 7.02 16.2
1.10 2.26 2.21 6.25 3.88 9.61| 7.02 12.5
1.86 4.53 4.06 | 12.5 7.02 16.2 9.47 19.2

Mean 1.51 2.78 2.60 7.82 4.52 11.7 6.86 15.1

Note : Mice were infected intraperitoneally with the test organism in 5% mucin.
Antibiotics were administered as single oral dose immediately after challenge.

Tiz ABPC T4 5 7228, E. coli, Klebsiella pneumoniae

% ® Bge= o 2 ICBWLTIIE ABPC @ 5 ~50f%E5%<, /-

EERRY = v 2 A R YYEICE T S Pivmecillinam Proteus vulgaris, Proteus mirabilis Rt~ v 2 T %
DFBERIFRIL Staph. aureus 308A-1KRF= v 2 {THLD NHRERL, THhOEKICHT S EDs EIZDEE



92 CHEMOTHERAPY

VOL. 25 NO. 1

EROEAD MIC & HENEY Shico Pivmecilli-
nam {3 ABPC THHEERER 53 B SRS = v 2 ICBLTD
TH5sE %R L, ABPC fight E. coli No. 2% Klebsiella
pneumoniae No. 8 RHLIT B 1T Pivmecillinam O%}
B3 CEX ICHED, %7z Proteus vulgaris No. 28kD T
& ¢ CEX itk Y~ v 2 ICB VT HRER LT

FisH O in vitro FiEH (MIC ) IHEEERICK
VLT BIBANE L, Mecillinam O in vitro 7]
LEEEEAMT CEICL Y MIC EOFEWE EREZR
THA D —F Pivmecillinam ¢ EDso fE b BHY
BEOMINCED ER U, HEOZE{LICHES EDs
EOEEIRI L THYD, WHREHD ABPC /i
CEX iz ¢ 5X Pivmecillinam A3 4FICR Y BOEE
ZH3FRTVLERSEMIED 5 Nidh ot LHBL
E. coli D1ICEB L THRAE O KREER (10'CFU/
mouse) % FHl>3 & 1,0004% Pl ED EDsy fHO EFHAIR
L, B—%&#:T -7z ABPC @ EDsy O EFRIC L
S NED o Tro In vitro [CBIF 3 Mecillinam OHE
MNEFERICX VERT 2 ERIIEHE, HKICKD %%
T ez, REERRAEE CICET A, W
MR R, B-lactamase EEAERETS & DERITE A #
AEDINTEHINGY, BRYE~ Y RTBT 2 BRYEH
BOZE/LICHES Pivmecillinam @ EDs fEOE D C
NOBERDOW L DOMBHEET 20 HNITND, < v =
BBARLEICBT 2 EH O TR IEEMOE L 13
Bhtmpsg, BYEO®S, HWIEERE, EHOERARIHE
S URHBEEORFNEL EOERSMEINIHE
THbo i, v AEBRIRRICEY 2EAO T
PENBRERICK > TEAINS CLRHS HRER
ho~ ) DI KRBERG CTRFHHRERI S,
dose response 23& HLTL Ve REST E. coli DE—
RYRMTERD 572 Pivmecillinam & ABPC DO%h58
DOEBIUBOTOREEBRYLOWERE in vitro TRHE
XNtz Mecillinam O¥:EO K& EZ, WEXOE
AR OZEEE TTFHT 5 DITEL T,

#* E

Pivmecillinam OB~ v 2 EBARIYEICBIT 3
FBHiZhR4A ABPC B8XLU CEX Dz H#E Lo
1) Pivmecillinam @ &0 #% 51C X% E. coli, Kle-
bsiella pneumoniae QY < v R 1B 5 FHHE L
ABPC X O 9 &, Proteus vulgaris, Proteus mirabilis
B~ RICBT 5 Thid ABPC LEHEBETHY,
Staph. aureus &Y< v 2 Tid ABPC L V§H» 5120
2) Pivmecillinam {3 ABPC fif{: E. coli, Klebsiella

pneumoniae I XU Proteus vulgaris RY:~ 7 2 B
T CEX kDb 9N FBiaRAR Lo
3) Pivmecillinam ®OFPhshEiz ABPC ¥ k¥ CEX
DN LFRR, BREEEOBINCHEORIRSS Lo
AERITFEFAE 2 A5 5 BRS04 1 FICH 7 - TE
mant,

g £ X #
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IN VIVO ANTIBACTERIAL ACTIVITY OF PIVMECILLINAM

TosHiyukl Yamazaki, Ryoco HavasHr and Kanjr TsucHiva

Central Research Division, Takeda Chemical Industries, Ltd.

Protective effects of pivmecillinam in mice infected intraperitoneally with E. coli, Klebsiella pneumoniae,
Proteus wulgaris and Proteus mirabilis were compared with that of ampicillin and cephalexin. Pivmecillinam
showed considerablly higher protective effect than ampicillin in mice infected with E. coli and Klebsiella
pneumoniae. Comparable activity of pivmecillinam and ampicillin was observed in mice infected with Proteus
vulgaris and Proteus mirabilis, whereas pivmecillinam was less active than ampicillin against infection with
Staph. aureus. Pivmecillinam was found to be more active than cephalexin against infections with the highly
ampicillin-resistant strains of E. coli, Klebsiella pneumoniae and Proteus vulgaris. Protective effect of pivme-
cillinam decreased with increasing the challenge dose as in the case of ampicillin and cephalexin.



