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Fig. 9a Antibacterial activity of Mecillinam
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Table 1 Antibacterial activity of Mecillinam, Pivmecillinam, ABPC and CER

MIC(pg/ml)
Strain Mecillinam Pivmecillinam ABPC CER
108 10° 100 10° 10° 108 108 10°
Staph. aureus MSO407 | 1600 >>1600 >1600 >1600 400 2% 6.95  <3.2
E. coli GN5499R ms192* | >>1600 >>1600 >1600 >1600 >1600 1600 | >1600 400
E. coli W3630R GN238* | 1600  <3.2 | >1600  <3.2 | >1600 800 25 %
Poeud. aeruginosa  .gr | >1600 400 ~1600 1600 >1600 1600 | >1600  >1600
Klebsiella preumoniae | =160 200 >1600 200 >1600 1600 800 400
E. coli GN5482 ~1600  <3.2 | >1600 <3.2 | >1600 400 | >1600 100

Fig. 12 Substrate specificity of penicillinases
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Table 2 Antibacterial activity of Mecillinam against Pseudomonas aeruginosa
MIC(pg/ml)
Strain Mecillinam CBPC SBPC ABPC CER
108 108 108 108 108 108 108 108 108 108
ML4259 Rms241* >1600 >>1600 | >1600 >1600 | >1600 >1600 | >1600 >1600 | >1600 >1600
ML4259 Rms242* >1600 >>1600 | >1600 >1600 | >>1600 >>1600 | >>1600 >>1600 | >1600 >>1600
ML4259 Rms243* >1600 >1600 | >>1600 >>1600 | >1600 >1600 | >1600 >>1600 | >>1600 >>1600
GN6711 >1600 >>1600 100 200 50 100 | >>1600 >>1600 | >1600 >1600
GN6718 >1600 >1600 50 50 25 50 | >1600 >1600 | >1600 >1600
Table 3 Substrate specificity of B-lactamase in Pseudomonas aeruginosa
: ! Specific activity .

Stain \ Type ‘ (u/mg of protein) ’] PCG ‘ Mecillinam ] CBPC | SBPC | ABPC CER
ML4255 Rms241* | PCase 152 . 100 12 123 62 103 17
ML4259 Rms242* | PCase 128 100 15 100 60 110 15
ML4259 Rms243* | PCase ‘ 156 100 12 117 66 117 20
GN6711 | CSase ‘ 1720 21 0.2 0.1 0.1 1.3 100
GN6718 ] CSase | 105" 34 0.2 0.1 0.1 1.3 100

PCG, inducer.
Table 4 Antibacterial activity of Mecillinam, ABPC, CBPC and CER
MIC(ng/ml)
Strain Mecillinam ABPC CBPC CER

108 108 108 108 108 10° 108 108
ML1410 Rms245* 200 50 >>3200 400 >3200 1600 100 6.25
ML1410 Rms228* >3200 >3200 >3200 1600 >3200  >3200 50 12.5
ML1410 Rms229* >3200 100 3200 400 >>3200 3200 100 6.25
ML1410 Rms230* >3200 800 >>3200 800 >3200 1600 50 3.2
ML1410 Rms231* >3200 >>3200 >3200 1600 >>3200 >3200 50 12.5
Klebsiella GN5538 >>3200 3.2 1600 50 1600 400 - -
Klebsiella GN5555 >3200 >>3200 3200 1600 3200 400 - -
Klebsiella GN5565 1600 =1.6 400 25 800 400 - -
Klebsiella GN5586 >=3200 400 1600 50 1600 400 - -
Kiebsiclla GN5587 >3200 12.5 1600 25 800 400 -
Klebsiella GN5593 1600 50 3200 50 800 400 - -
E. coli ML1410 400 3.2 12.5 6.25 50 6.25 6.25 3.2

&F (10* cells) % f\ 7z, Fig. 12 |, Table 1 {TRL
1Bk ORES 5 B-lactamase DIE REFEMAZIR L1,
E. coli ®FEH:3 % 1% penicillinase (PCase) {Cxf L
Tidy ABPCKL D PO AR Lico DB PCase
(Pengs) CxtL Tz ABPC, Mecillinam #t{C & <7k
Bahio

Staph. aureus @ PCase, Pseud. aeruginosa @ PCase

% carbenicillinase {C%t U CIIL L LETH o120 &IC
s UToHEIC, Pseud. aeruginosa %t LT Mecillinam

ML TH BIC D1 53 Pseud. aeruginosa @
B-lactamase [CEETH B BERH > 1co 5 ICHKAY
LTINS OBEEEAHE»DI: (Table2, 3)o. Pseud.

aeruginosa O RHFF EiCH B <= ) Vil PCase,
carbenicillinase [C&L2bDMIEEAETHEM, Th



18 CHEMOTHERAPY JAN. 1977

Table 5 Substrate specificity and specific activity of penicillinases

Sp‘e.Ci.ﬁC Substrate
Strain activity T TR

(w/mg 1 pec Meellli-Fappc | cBPC | CER

protein) nam ol
ML1410 Rms245* 89 100 28 124 6 42
ML1410 Rms228* 212 100 174 97 10 144
ML1410 Rms229* 58 100 29 173 8 58
ML1410 Rms230* 91 100 29 128 7 43
ML1410 Rms231* 201 100 196 122 10 153
Klebsiella GN5538 8 100 26 151 10 47
Klebsiella GN5555 11 100 28 148 9 72
Klebsiella GN5565 10 100 37 133 4 57
Klebsiella GN5586 7 100 118 161 12 94
Klebsiella GN5587 11 100 37 143 12 55
Klebsiella GN5593 12 100 35 134 13 54
E. coli ML1410 1 25 0.1 10 0.5 100

5@ B-lactamase {Txf LT Mecillinam (%, i3 & Table 6 In vivo effect of Mecillinam on

ETH o 70 Pseud. aeruginosa D chromosome {[:D E. coli MLAT06

50 mg/kg

B-lactamase (3, cepharosporinase T & %75, THIC  Antibiotics | MIC I (95% Cop e, limit)

13448 Mecillinam (3ZETH o 7o

e Mecillinam 6.2
RIC Mecillinam (2, Klebsiella pneumoniae 1T K>

12.5(11.3-13.7)

. ABPC 3.12 50 (47.3-52.7)
MBERART DT, Klebsiella H3kD RKF#% E. coli ——
ML 1410iZ# L7c b D 5 #k & RETF-% & 7o 730> Klebsie- . -
lla 6#:D% PCase (DT Mecillinam 0% 724 % Table 7 In vivo effect of Me.clllmam on

N . CEZ resistant E. coli GN5476
Hlco TS DEMKOEH B-lactam HiE#ID MIC % £ 0
Table 4 1CR Uico Hilis L7 < 1 & A EDBEHRICHEL  Antibioties | MIC | (g5o0 oot de e limit)
T Mecillinam ® MIC (3, HEERICK > TROEE Mecillinam =3 8.75( 6.80- 10.7)
%5 fco Table5|C PCase DFE K E¥ER LI CEZ 100 100 (98.1 -101.9)
FBRIRETFICKS I8 PCase, F B3 chromosome ABPC 200 100  (98.1 -101.9)

YD PCase EEHEMTH Do REAFICKZHMBRYIL TR
PCase (Rmsges, Rmsgg) ICEBUWTIZ—RRAYIC Mecilli-
nam (3, ABPC IC< 5~E K S BEAAR L, Fig. 13 In vio eff‘ect of M?cillinam on CEZ
37 Mecillinam o MIC &% 8§ 5 % [ET X €T resistant K. coli GN5497
BENIIED o /e IRICRATFICK B PCase Tiddb 578
Klebsiella B A D PCase (1% PCase {CET) % b
DB (Rmsys, Rmsggg, Rmsggo) ICEU3Tid, Mecillinam
i ABPC ICHLURETH ofco T DED Me-
cillinam {C3f9 % MIC BEEER OEEE S Tk,
FEBHCAR LTz chromosome #:d PCase {CD\>T b Hi
BUKREFICL S PCase DAL FFELHERTH-
7o '
5) v AREARENRE

Mecillinam, ABPC (C@&5M:% 7R3 E. coli ML 4706 0 ) )
ZMWT ICR-JCR = v 2 {4 F 3 Mecillinam 1.5625 6.25 25 100 400
EDsy % 3K 3 720 Mecillinam @ EDj, i312.5 mg/kg, Concentration of drug (mg/kg)

100 ¢

50 b Oy)/((?/o

Survival rate (%)
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ABPC ©0Z£1i350mg/kg TH o 720 1B, 95%IEH
FRARMEE () WICR LK (Table 6),

RiC CEZ it % /"9 E. coli ML5476 = H > T,
Mecillinam @ EDs, % 3k # 7co Mecillinam @ EDs,
138.75mg/kg, CEZ ¥ X ¥ ABPC ® = #1113 #£1C 100
mg/kg T&H o7z (Table 7)o L L Mecillinam (33§
HEZH L CHEERO LAOHADBLEMSEH L
1- (Fig. 13),

3 #

1) Mecillinam (3 E. coli, Klebsiella pneumoniae
WWRICE#Tholco TDIERZEHENTHD MIC
OHIEML, HEOEELEKRE ST,

2) Mecillinam {3 PCase I # II & |C X 04 %

S} A3 Staph. aureus O PCase, Pseud. aeruginosa
@ PCase B XU carbenicillinase iCxt L Tit, <%
ETHolo LirLhoBERICH LT Mecillinam 3
T TH o1,

3) E. coli ZfnTc< v 2 RYUHE KR T, Me-
cillinam O%E AT 1253, dose response A3§§L, T
OEXORBENEHDOE I Z R LT L Ebh
7o

X ik
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MICROBIOLOGICAL EVALUATION OF MECILLINAM

Harunipe Kawagg, YosHikazu Fukuoka, Tosuio HavasHi,

Yosuke Sawapa, Kazuko Sarro and Susumu MITSUHASHI

Department of Microbiology, School of Medicine, Gunma University, Maebashi

In vitro and in wivo antimicrobial activities of mecillinam, a new semisynthetic penicillin were studied
using various species of bacteria which were isolated from clinical specimens. The results obtained are

summarized as follows.

(1) Mecillinam was found to be effective against Escherichia coli and Klebsiella pneumoniae, but ineffective
against Pseudomonas aeruginosa. MBC (minimum bactericidal concentration) test has disclosed that the

antibacterial action of the drug is bacteriostatic.

(2) Mecillinam was hydrolyzed by both Type I penicillinase and Type I penicillinase. But mecillinam
was not hydrolyzed by penicillinase produced by both Pseudomonas aeruginosa and Staphylococcus aureus,

but was ineffective against these strains.

(3) In vivo effect of mecillinam was examined by mice infected with E. coli. Mecillinam exhibited to be
more effective than ampicillin, but dose response of this drug was weaker than that of ampicillin.



