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Pivmecillinam DR, ERAKST

WL IEE - BB T - ) B SR E - VE W OW M
W B BRI W R B B R
(EAE - VEHH BB

A ¥

Pivmecillinam i3, 6 fiz® I @ acyl # & »% amidino
WAL > TR ARENMAFEHMEER OFAR =)
vThHoT, OKER, BEMBEO=Z2 77 —€ICk
> TS RAZS Y, Mecillinam & 720 HEH % #iE
RS

BROMEFMER & 25T, BE ABPC Mo
E. coli MEMU 225 3RSV, COBOBEICHE
NEFHEOFEFOHBENHRLBEN T 3,

20T, AHOBIKENTH 27 5 »BHEREE,
7c ABPC MHEBHICH L THMTH 20 ESpEED T,
#HFOREBPRIRE, 120 GRS RO VL To R %
Mz 28EE2E0OTHRET 3,

=
=1

UHERIFOREHROEIRIHERR TH 5 E. coli 106
¥, Klebsiella 60%%, Proteus mirabilis 59¥IC DT,
ABPC £ xiB##]& LT Pivmecillinam & Mecillinam
® MIC ZHIE LTzo 138, 3%ihid Heart Infusion
Agar CEBE) & U, REHER HARCEFLF SRS
IZHE > 720

2) EERRHE

BEERST#E E. coli \C DWW Tid, MIC @ peak (3 ¥
#FE T3, Pivmecillinam 23 50 #g/ml, Mecillinam 3
12.5 #g/ml 1T, ABPC 2 6.25 1g/ml [CEEH 5 nvichs,
100 fEF WK #EE T3, Pivmecillinam {3, 0.78 zg/
ml, Mecillinam (2, 0.39 #g/ml T peak %, E.
coli [T 2AKOHEIIHEBMCLOES L EEL
Z3boLBbnic (Fig. 1, Do

Klebsiella T3, 3%|& HIT 100 £g/ml P EiC70%L1

B ERORE LAY, BEICE BB E. coli DBHAEEEY]
S35 o 7o (Fig. 3, 4o
1. HEHORE TR ot (Fig. 3, 4)

¥ 7z Proteus mirabilis [C BT, peak 235l

1) KB &b 100 #g/ml LI EICHOEBOEE I L 1ol
Fig. 1 Sensitivity distribution of E. coli isolated from urinary tract
Inoculum size 108/ml (106 strains)
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MIC (ug/ml) 10.192] 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 |>100| Total
Pivmecillinam 2 3 2 3 8 12 34 26 16
Mecillinam 4 2 1 3 2 8 | 26 | 17 | 20 | 16 106
ABPC 1 B 18 47 16 4 4 2 11
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Fig. 2 Sensitivity distribution of L. coli isolated from urinary tract

Inoculum size 108/ml (106 strains)

%
30+
° o0——o0 Pivmecillinam
"
,'l ‘\ o----8 Mecillinam
A
20} TRV
ll” \\\
! -
10 I l’l \\\ r’,. “““ LN
‘l '~ \\\
// N oo
7/ ~
-
MIC (ug/ml) [0.192] 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 | 100 |>100|Total
Pivmecillinam | 3 21 35 13 12 6 2 7 2 3 106
Mecillinam 8 30 14 13 9 11 10 4 3 1

Fig. 3 Sensitivity distribution of Klebsiella isolated from urinary tract

Inoculum size 108/ml (60 strains)

%
80+
o——0 Pivmecillinam
6ol *° Mecillinam
O---0 ABPC
40
20
MIC (ug/ml) {0.192] 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 |>100| Total
Pivmecillinam 2 2 2 7 47
Mecillinam 1 1 2 3 50 60
ABPC 1 1 2 1 8 7 40
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Fig. 4 Sensitivity distribution of Klebsiella isolated from urinary tract

Inoculum size 108/ml (60 strains)

;

40 '\
o——o Pivmecillinam ,/ '\
e---o Mecillinam / \

30t o---o ABPC i\

20t

10+

MIC (ug/ml) {0.192| 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 | 100 |>100| Total

Pivmecillinam 1 5 6 5 4 2 4 3 2 28
Mecillinam 3 5 3 3 2 5 1 4 9 9 16 60
ABPC 2 2 3 7 27 4 15

Fig. 5 Sensitivity distribution of Proteus mirabilis isolated from urinary tract

Inoculum size 108/ml (59 strains)

%

100
o——o0 Pivmecillinam
o---# Mecillinam
o--—-0 ABPC

50 F

0.

MIC (ug/ml) |0.192| 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 | 100 |>100| Total

3 6 50
3 9 | 47 | 59
10 44

Pivmecillinam
Mecillinam
ABPC 2 1 1 1
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Fig. 6 Sensitivity distribution of Proteus mirabilis isolated from urinary tract
Inoculum size 10%/ml (59 strains)

%

100
o——o Pivmecillinam
o----o Mecillinam
o--—a ABPC

50

MIC (ug/ml) {0.192| 0.39 | 0.78 | 1.56 | 3.13

Total

Pivmecillinam
Mecillinam
ABPC 5 3

7 9 40 59

(Fig. 5, 6)o

2. Biophotometer (=& 2158 MFIFNR DR

1) EBHHE

Mecillinam @ E. coli T X3 % HEHEMEIREREA A 5
72¥IC, biophotometer (Bio-Log II) %> THETL
720 IXWXT, GREENWOOD 5 @ B-lactam FRIRHFIRY
OHERIEAOHEICET &, Mecillinam & CEX [0
TERESFEDOFE L ABPC Z WA E UTHRET L,
FRBEIUTOWML, TXTHEY MIC [Z35L9
IC L7 15 H 1) Control 2) Mecillinam 15 MIC
3) ABPC 1%, MIC 4) CEX 1% MIC 5) Mecillinam
14 MIC+CEX 14 MIC 6) ABPC 34 MIC+CEX

Fig. 7 Growth inhibition of Mecillinam against

E. coli
Strain : E. coli NIH]J JC-2
Inoculum .
size 1 8.8%10%/ml
MIC : 25 pg/ml

10 20 30 40

hrs.

Note. : No. are as follows, 1) Control 2) 1/16 MIC
3) 1/8 MIC 4) 1/4 MIC 5) 1/2 MIC
6) 1 MIC

MIC
Thbdo IBMREEITIT, E. coli NIHJ JC-2 #4A
7ehs, &FH|ID MIC (3 Mecillinam 25 #g/ml, ABPC
6.25 #g/ml, CEX 12.5 ¢g/ml T&bH 5720

2) HERBHE

%79, Mecillinam ® 1MIC 5 Yie MIC FinkD
E. coli NIHJ JC-2 BRIC X9 % MHHIREE. 5 5 &,
Y5 MIC DK T $ 185z growth inhibition %7K
L, WIZDDRBETS, HOREMILEZED e (Fig.
7)o

RNT CEX & OMEFRICDONTII, CEX, ABPC,

Fig. 8 Synergism of Mecillinam and ABPC with
CEX against E. coli
Strain : E. coli NIH]J JC-2
Inoculum size : 1x108/ml
MIC : Mecillinam 25pg/ml
ABPC  6.25pg/ml
CEX 12.5 pg/ml

T(%)
100

50

10 20 30 40

1) Control

3) ABPC 1/2MIC
5) Mecillinam 1/4MIC
6) ABPC 1/4MIC+CEX

Note. : No. are as follows,
2) Mecillinam 1/2MIC
4) CEX 1/2MIC
+CEX 1/4MIC
1/4MIC
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Mecillinam ©%& 4 % MIC OmEIEIZ, 2hZh,
10 hrs., 16 hrs., 20hrs. T & > 7243, ABPC 14 MIC+
CEX 14 MIC (3 10hrs. BX T, —B¥EABKT S
A8, 22hrs. £ CREMHIA SR L, Mecillinam 14 MIC+
CEX 14 MIC Ti3, 40hrs. ¥ CTRACHORE MEI%E
Hdizo 315 H Mecillinam, ABPC & $iC CEX &
DRNCHERREA VD S, Mecillinam DIFHHBLD
BN TLAHELR . (Fig. 8),

3. ABPC Wi#E (LY 2 MENRUMIE RS ORE

1) EBHE

D 1 OKRET, ABPC fif#:T Pivmecillinam (T
20D b B FEIE D1 o i, 5Bl series DR
S PIT B 5 SRR 400 FlD T 2 S 15 #RkD
ABPC 100 #g/ml Pl o fitik:E % & D1 KFID 577
ZRE Lo

WIC, RBENT ABPC »WREXICLT,
Mecillinam DS SEER 2 Rk 8T HRE L1
strain {Ci3 E. coli NIHJ JC-2 ¥k&, BRI EE E. coli
D> H, Mecillinam ([CESZHD H 5 EDO—kkZE AL,
SH15EM, 124%F THEt Uico 33 Tripticase Soy
browth (BBL) # Fil>, MIC RSB ARARESE
e

2) SFEERB

No. 14 P43 3XT ABPC I LTlH W 3 EE
WETHED, TDEEALRPROEAFICHLTHE
B THo70 LBLL*LABLD No. 8,9, 15Tid

Table 1 MIC of Pivmecillinam to so

ABPC T 1,600 #g/ml P LD & Dht Mecillinam {3}
UTIRRZMAR L, 1T 10° O order Ti20.39~3.13
ug/ml &, D13 OHE %R LI (Table 1),

RIC, RBENTO Mecillinam O #EE EE Ak
RIEERE TR L7 BiE T2, Mecillinam 3, 48T
BEiC100 #g/ml 114%°C 100 #g/ml DI k&, ABPC (Tl
B U O R RE B THAHEREB . (Fig. 9).

4. FRepHEBORE

1) EBHE

BEABTF 141, ZER Pivmecillinam 150 mg
(50 mg X 3 tab.) Z—[ERAZH, 305, 1, 2, 4, 6
K% DR AL, RPEBEL cup ETRIE LK.
BEB T, E. coli NIH] &8 & U Bacillus subtilis
PCI-219 #AHV, I3 £ < Bacto antibiotic
assay medium 4 (Difco), Heart Infusion Agar (3
W AHERAL, &4, REBICOWLTHRET Lico Bk
BIVRT 74 METHE®R, PH7.0 ® 0.1M VY~
TR EIR THR Uico

2) EERRHH

%9, REBIC E. coli NIHJ ¥k % F\», Difco-
medium 4 T {E#Y L7z standard curve O #BHIE 3,
1.125 #g/ml~2 #g/ml TH YO, KPRERECHKD,
R A100~1, 0005 DAHFELEE Lice THICEL,
JRPBE®D peak (2, 0.5~1MRJICH D 596 #g/ml T
Hotco 6KMFETOEINER, 35%THol (Fig.
10),

-called highly-resistant-strains against ABPC

ABPC Mecillinam Pivmecillinam
No. Strain
108 108 108 108 108 108
1| E. coli 1600 800 1600 400 1600 1600
2| E. coli 400 400 1600 400 1600 400
3| E. coli 1600 400 400 50 200 200
4| E. coli 1600 1600 1600 400 1600 1600
5| E. coli 800 800 1600 100 1600 1600
6| E. coli 400 400 800 3.13 400 400
71 E. coli 1600 800 1600 25 1600 1600
* 8| E. coli 1600 800 50 *0.39 100 100
*9 | E. colr 1600 1600 50 *12.5 100 100
10 | Klebsiella 400 50 200 50 400 400
11 | Klebsiella 1600 1600 1600 1600 1600 1600
12 | Klebsiclla 200 200 1600 1600 1600 1600
13 | Klebsiella 400 50 1600 200 1600 1600
14 | Citrobacter 100 50 400 100 400 400
*15 | Strept. faecalis 1600 800 25 * 3.13 100 50
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Fig. 9 Development of resistance of E. coli to Mecillinam and ABPC

Strains :

1) E. coli NIHJ JC-2 -=-

2) E. coli clinical isolated from urine &---o

400

MIC (ug/ml)

(S5 3

10 15

Number of transfer

Fig. 10 Urinary excretion in man following oral administration of Pivmecillinam

.
40 [ Standard curve
£
@
]
£ 30
2
=
5 E. coli NIHJ
o Bacto antibiotic
% assay medium 4
S (Difco)
[ 0.1M P.B. pH7.0
= 201 P
0.125 0.5 1 2 4 10

Mecillinam (ug/ml)

I, ¥ME# % Bacillus subtils PCI-219kk& L7235
A® standard curve OBHIEKIT, 50~800 £g/ml T,
LR X BENRGFIHE & ZIZRROIEE LB 2o L
D URHEBOSR hREC—H 9 2#AICH > T, BikD
FREREIC LT &, BRUHIEAMAHETH S &0
SHEERB (Fig. 11).

Oral : 150 mg/man
Cup-plate method

= 600 Strain : E. coli NIH]J

0.1M P.B. pH 7.0

Difco medium 4

=

20

10

Urinary recovery rate (%)

7k
A 0

0 0.5 1 2 4 6
Time after administration  hrs.

5. RPRImORET

1) RBGH

Pivmecillinam @ RepR#HO FRERTTIEH
T, UTOREET o7 9, RPBEBEREICHOE
KA, BB ICT - L, BITHEE (18/ Visking
campany) H1 G, polyethylene glycol (& v (L) %
W, 4°C DITTRI10£5EHE LTk & L, thin layer
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Fig. 11 Urinary excretion in man following oral administration of Pivmecillinam

30
Standard curve

£
© L)
5
N
§
:é 201
=
.B . oy .
5 Bacillus subtilis PCI-219
2 Heart infusion
A agar (Eiken)

of 0.1M P.B. pH 7.0

10 50 1(‘)() 200 400 800

Mecillinam (ug/ml)

Fig. 12 Bioautogram of human urine after admi-
nistration of Pivmecillinam
Solvent  : BuOH : Et20 : Me2CO : H:0
X (3:1:1:1)
Adsorbent : Kieselgel F254 (MERCK)
Test Org. : E. coli NIH]
Rf Medium : Bacto antibiotic assay
1.0 medium 4 (Difco)
0.5

® 90 ¢ o

4hrs. 6hrs.

Pivmecilinam  Mecillinam 2hrs.

cromatography % &S, bioautogram 4 {E# L 7o
{2, BuOH : Et:O0 : Me, CO : H:O=3:1:1:1
%, adsorbent {Ci3 Merk #tD Kieselgel F294 %, #&
SEBIZ E. coli NIH] #i%7c medium {Ci3 Bacto anti-
biotic assay medium 4 (Difco) Zl 7z,

2) FEERRkH

Pivmecillinam %150 mg fRH%, 2hrs. 225 6 hrs.
% G, Mecillinam @ & % # H LU, Pivmecillinam @
spot & DM otce T bB, KR REEHD
Mecillinam O& ¥ L, M —DRPHEEHHE TH
3 LEmMR LI (Fig. 12)0

solvent

C BK®M®S
1. MRELCREFHE
25 D IR R B YLAE 3541, Pivmecillinam 2 #:5 LT,

)

Urinary concentration (ug/ml

[
j=3
=]

Oral : 150 mg/man
Cup-plate method
Strain : Bacillus subtilis
PCI-219

0.1M P.B. pH 7.0

EN
f=3
(=]

g

Do
=3
S

—
[=3
(=]

(=1

Urinary recovery rate (%)

]
0 0.5 1 2 4 6

hrs.

Time after administration

ZDORRERE Ulco IRERIT, 2MEBMMERRR1S
B, SRR 221561, 1BHAEMMERER 5 FlO
35T, WIThd, M50 3 AI5HK Y, B9 A27
HE T, ERREFEMREBREZSNIARE XKUABEE
EHThH5bBo

Pivmecillinam (3, 1 H# 58 150 mg & 300 mg &5
Bo2BTRIAL, €hZh 1[E50mg, 100mg % 35
FEEKRICIRA Y, 5~ 7 HERSZFEE Ul BRR
ZHROYIEIAER, RIR, HIEKRD 3 FICHTIHRT
7130, Fsh, BE), EHO 3 BREICHE LT,

2. BRERALAR

Pivmecillinam D547 o fc B MR B RYYIE D FER
% Table 2, BHREERYYEL Table 3 KLxhZh—
HELTRT,

IRERYYEIC X395 Pivmecillinam O BEERZIR % F
EHTHBE, T3 BMKBRIE TR, 150mg &5
T, 3pith, Fh2pl, WH1IHTHY, 300mg &
ST, 1260th, F5H1060, BRh2HE, EHREER
T LI K-> TRMRERDELIICIEE, —
5, PR RYGETIE, 150mg BXU 300 mg %5
BB OEMRIBEL, £p20p4, EH14, &7
#h 64, EHIPIT, FRHEIIIBH LAMWEICHLT,
DLV RBELIL 5. L, BHEECEHLTH
dose responce D3O 720 (Table 4)

RRICEWER T&d 558, Pivmecillinam #5354t 4
B (11%) WCEWERZZEYD, TOARIBEEEE 34,
ABIBRER LB TH > 7co DS B 341 300 mg
BEHTHY, REEEHMTLENIETREANE L5
CEARLTWVWA, FIC, Pivmecillinam 5§71,
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Table 4 Effect of Pivmecillinam on UTI

(1) Acute UTI

: : No. of Efficiency
- Diagnosis Dose cases ' Excellent ‘ Good l Poor Rate
150 mg/day 3 2 0 1 67%
Simple Cystitis
300 mg/day 12 10 2 0 100%
(2 ) Chronic UTI
. . No. of | ’ Efficiency
Diagnosis Dose cases Excellent Good Poor 1 Rate
150 mg/day 10 1 2 7 30%
Complicated Cystitis - :
300 mg/day 5 0 2 3 40%
Complicated 150 mg/day 8 0 0 3___ ~ 0
pyelonephritis | 300 mg/day 2 0 2 0 100%
Fig. 13 Influence of Pivmecillinam on the liver function
S-GOT S-GPT 400 LDH 1 AL-p
sob—" | w0
N,
60 60 300
S
40 40
20 20 ] 200 (KA)
U. U. U. u.
Pre Post. Pre. Post. Pre. Post.  Pre. Post.
No. \ Pre. ' Post. ‘ Pre. ’ Post. ] Pre. ‘ Post. Pre. Post.
1 50 28 40 42 254 266 5.5 4.6
2 18 28 22 18 248 252 4.6 4.8
3 80 86 52 90 330 220 7.1 7.2
4 16 24 18 20 220 240 4.0 4.1
5 15 24 18 17 186 220 3.5 4.1

ikt L LT, GOT, GPT, LDH, Al-P %2#& % 5
B, XEEEDIEEL LT, Na, Cl, BUN psEIELT
HB05, BEFIHSFBEESE, > 15 (No. 3 184
BHMRERE RAER] 9) THREH® GPT 0 LAERD I,
CORITR, BEHRBL, BRSEZRELELULEERSE
ok EEI 2 %[5 o/ (Fig. 13, 14)o

D ® %

REBRERRKEE U THEEDEW E. coli, Klebsiella,
Proteus mirabilis (T %t9 % Mecillinam © MIC i3,

ABPC Ozt LTHEES LLZZhUT TH
S5te LU E. coli 106 % TIi3, 10° @ order T
Pivmecillinam, Mecillinam (30.39 2g/ml, 0.78 #g/ml

EDRODKBEDEC AIC peak 2HomBEHRS
N5, [MHL? OMETIIRE, EHMRERIYELD
X ntc E. coli 39 ¥kth, ABPC (T 100 #g/ml Pk
D MIC Db DH168k (41.2%) THotco TDLDIT
JI4E ABPC fitdk: E. coli HMLTHLEEDDS S, &K
FRREEEOHHENFHETEI b LIEL, ABPC
F 4 272 Pivmecillinam © Z1E® <, ABPC
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Fig. 14 Influence of Pivmecillinam on the renal function
150 Na 6 K 110 a 30 BUN
130 4 90 10 Q
mEq/] mEq/] mEq/1 mg/dl
Pre. Post. Pre. Post. Pre. Post. Pre. Post.
No. Pre. Post. ‘ Pre Post. Pre ; Post ‘ Pre. Post.

1 138 136 5.0 5.3 100 104 24 22

2 142 141 4.3 4.5 98 99 17 17

3 140 142 4.7 4.3 98 98 15 12

4 138 141 4.6 4.3 96 98 10 12

5 134 141 4.4 4.2 95 99 11 9

fithe (574 2 7 &ZHT (=) 624, F4h 346, FH
200 & E%HERST. 1% L IFHBAEND TS HTH H1E
T3 F AFOEMIT, MIC »3E L HHOEE
E2ZFBETHB. BT E. coli WHLTIE, HESL
1001233 & bk <, MIC @ peak ZFEKD T
D5 6~ TEREDEHE Bbb . Klebsiella DIFEIT
b, E. coli 13E TRV, HHERE 1001055,
BT 100 zg/ml YLD bODs, D OEL MIC
ZEOHMKOMMMERD 5. COBERLE MIC DEH)IC
DVTOEREB LUBF LT LYWL HTRENDS,
—ISRDE S BRI FE AN EZLNTRS. TIEDDL,
(1) generation MREE® (2) mutant (onestep mutation)
DOHHD (3) B-lactamase DEEAEE® (4) PrEl /F FI B 18
DE, ETHS. L LOLThIRDFRLEL, £
OB ISR OMET N e b0 THRARY i,
BERERO M@ 5, MIC HIEIChic>T, ¥
MDA DEDICHEFERLERAILD N&T, KT
E. coli, Serratia TRARPRECLOIEHD MIC %
Bhid B LME LTS, EHOHER, GREENWOOD
& O'GRADY® b LTED, ¥HOBBEELLS AT
NaCl 2L 0 HFTE. TN EBBEE (BRE)
OEMT, KFOHEIIEL 85, EXHOERATHE
L7z spheroplast 73 osmotic protection THEH Xk
{1I8B7eDTHHADELTV5B,
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BACTERIOLOGICAL AND CLINICAL STUDIES ON PIVMECILLINAM

Masanosu Horie, Yoko Suiomi, YukmMicHI KawapA and Tsuneo NISHIURA
Department of Urology, Gifu University School of Medicine
(Director : T. Nishiura)

A new antibiotic, pivmecillinam, was studied both bacteriologically and clinically in the urological field
and following conclusion were obtained.

1) MIC of pivmecillinam against 106-urinary E. coli, 60-urinary Klebsiella, and 59-urinary Proteus
mirabilis were equal to or inferior to those of ampicillin. MIC of this antibiotic is altered by inoculum size
of the organisms, especially for E. coli strains. Pivmecillinam has an extremly high level of antimicrobial
activity at a concentration of 10° of organism against E. coli.

2) Mecillinam had superior synergenic ability to cefalexin than ampicillin against E. coli NIHJ JC-2.

3) Pivmecillinam may have an exellent antimicrobial activity to so called highly resistant strains against
ampicillin. But these strains have not always been in high frequency.

4) The organism contacted with mecillinam is likely to gain resistance more easily than those done
with ampicillin.

5) Urinary concentration of mecillinam reached its peak at 0.5-1 hours after oral administration of
150 mg of pivmecillinam and urinary recovery rate for 6 hours was about 35%. By the result of bioauto-
gram, there were no antibacterial substances in urine except mecillinam.

6) The therapeutic efficacy of the drug evaluated in 35 patients with UTI. 14/15 patients with acute
UTI exhibited excellent or good response to pivmecillinam treatment, but efficiency rate of chronic UTI was
not so good ; 35%. )

7) Side effects were noted in 4 out of 35 cases, three were gastrointestinal symptoms and other one
showed pruritus at the external genitalia.



