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FMOX: flomoxef, IPM/CS: imipenem/cilastatin
Susceptibility distribution of clinical isolates of methicillin-resistant

Sthaphylococcus aureus to cefminox and other f-lactam antibiotics (100

strains).
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Table 1. Frequency of spontaneous mutants resistant to cefminox and other 3=
lactam antibiotics against methicillin-resistant Staphylococcus aureus
Y-782
X Selective MIC
Organism Drug . Frequency
consentration® (ug/ml)
cefminox 8 MIC (3,200) <3.5%10°* 400
4 MIC (1,600) 2.6x10°¢
flomoxef 8 MIC (100) 1.4x10°° 12.5
4 MIC 50 3x10°*
MRSA Y-782 L (50) 6 0
ceftizoxime 8 MIC (12,800) <3.5%x10* 1,600
4 MIC (6,400) 1.0x10°¢
imipenem/ 8MIC  (12.5) 7.1x107 1.56
cilastatin 4MIC  (6.25) 2.2%107?
* ug/ml
Table 2. Frequency of spontaneous mutants resistant to cefminox and other f -
lactam antibiotics against methicillin-resistant Staphylococcus aureus
Y-112
. Selective MIC
Organism Drug . Frequency
consentration* (ug/ml)
cefminox 8 MIC (6,400) <6.2%x10°* 800
4 MIC (3,200) <6.2x10°*
flomoxef 8 MIC (800) <6.2x10°* 100
MERSA Y-112 4 MIC (400) <6.2x10°*
) ceftizoxime 8 MIC (12,800) 3.4x107 1,600
4 MIC (6,400) 4.7x10°°
imipenem/ 8MIC  (800) 3.9%10°° 100
cilastatin 4 MIC (400) 1.0x107*
* ug/ml
LT, FMOX B X U IPM/CS AR ICHEHZRL, Y LREIINT L MIC bEH LTV, 7,

8 MIC IREDEAZEHSEL I LIZX ) SRR
BEhEh 1.4x1075, 7.1x 10O FE TEIRE iz,
7, 4 MIC BEERHICBWTD ABEOEmAED S
hiz,

—7%, MRSA Y-112 iZx% %5 CMNX, CZX,
FMOX # X UF IPM/CS @ MIC & ZhZh 800, 1,600,
100 BX T 100 ug/ml TH o720 DL HITHKEANC
BEHOE ORI LTiE, FMOX B X 0¥ IPM/CS @
R BET P 25 AR O BB b 1% ¢, FMOX 13 8 MIC
BYEHT 6.2x102 & W kA 7= $72, IPM/CS Tl
3.9%X10°5TH - 720
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CEALZBA 1 HTHY, ThOoDRKIIM -5 2

IPM/CS WLBIZHB W TIE IPM/CS 23t L S it & 7
D, TRXTOHDIICHRIZIEN 16~32 5D MIC #R L,
INSORKIE FMOX LAk -5 2 % 2 REIC
#LTHEW MIC #/Rx L7 (Table 3),
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it 10 BL O 1ug/ml 4L F T PBP-2 ##FE L7, &
DT — LI EFEREDZ L MR R K
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{16 FTid 4.50~5.07 %, 1ug/ ml 45 F TlX 4.60~
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— )i, CZX (X Fl s h7: PBP-2° &0
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Table 3. Antibacterial activities against methicillin-resistant Staphylococcus aureus Y-782
growing on agar plates conteining various £ -lactam
selective concentration: 50 4g/ml
1)
Selective Tested Increased degree of MIC
drug drag 1 2 4 8 16 32
cefminox 10/10*
flomoxef 10/10
Cefminox ceftizoxime 10/10
imipenem/ 10/10
cilastatin
ceftizoxime 10/10
cefminox 10/10
Ceftizoxime flomoxef 10/10
imipenem/ 10/10
cilastatin
flomoxef 3/10 6/10 1/10
cefminox 1/10 7/10 2/10
Flomoxef ceftizoxime 9/10 1/10
imipenem/ 4/10 6/10
cilastatin
imipenem/ 7/10 3/10
Imi ; cilastatin
mipenem,
_}; o cefminox 10 710 210
crastatin flomoxef 8/10 2/10
ceftizoxime 10/10
Y time, ? No of applicable strains/No of strains tested
PBP Cont CMNX FMOX czX IPM/CS PBP Cont. CMNX FMOX CZX IPM/CS
10 1 10 1 10 1 10 1 pg/ml 10 1 10 1 10 1 10 1 pg/ml
1— |—
— — —aeeers = W Y B e e e
2 7 ' 27'
3 e — ) e 3
/ - e — — — — — —
4 -y 44— —— — —
2
— 2 s B
3 Concentration PiEp D Concentration oy
U, -2’ ru; -2
£ (ug/ml) g (ug/m))
Cefminox 10 5.07 Cefminox 10 0.96
1 4.60 1 0.99
Flomoxef 10 4.72 Flomoxef 10 1.00
1 5.02 1 0.88
Ceftizoxime 10 3.12 Ceftizoxime 10 1.02
1 3.09 1 1.05
Imipenem/cilastatin 10 4.50 Imipenem/cilastatin 10 1.22
1 5.01 1 0.74
Control 0 1.00 Control 0 1.00

Fig. 2. Fulorography (upper) and density (lower) of
penicillin-binding proteins in growing cells of MRSA
Y-112 treated with f -lactam antibiotics.

Fig. 3. Fulorography (upper) and density (lower) of
penicillin-binding proteins in growing cells of MRSA
Y-112 without f -lactam antibiotic treatment.
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Relationship between Penicillin-binding proteins (PBPs) induction and f -lactam
antibiotics resistance on methicillin-resistant Staphylococcus aureus

—Comparison with cefminox and other f-lactam antibiotics—

Takahiro Ishii?, Michio Sasajima”, Akiko Gyoubu"
and Yoshinori Orikasa”
U Meiji-Seika Kaisha, LTD., Pharmaceutical Research Center and ? Kitasato University, School of
Medicine, Department of Microbiology

Resistance of Staphylococcus aureus to methicillin (MRSA) is a serious clinical problem. In this
paper, the relationship between the induction of penicillin binding protein (PBP-2’) and selection
of highly-resistant MRSA by cefminox (CMNX) and other f-lactam compounds.

1. CMNX and ceftizoxime (CZX) did not have any bactericidal activity against 100 MRSA
strains in physiological concentrations. However, flomoxef (FMOX) and imipenem/cilastatin
(IPM/CS) showed good antibacterial activity against 7% and 20% of MRSA strains, respectively.

2. The frequency of MRSA Y-782 strains against resistant to f-lactam compounds was high
in IPM/CS and FMOX-treated cultures, antibiotics, which showed good bacteriadal effects against
MRSA Y-782. In contrast, the frequency of MRSA Y-112 resistant strains was low in IPM/CS
and FMOX-treated cultures which had no effects on MRSA Y-112 bacteria.

3. The MIC of CMNX and CZX did not change when f-lactam compounds were applied to
MRSA Y-782 strains at physiological concentrations. However, the MIC increased by up to
32-fold time in the case of FMOX and IPM/CS with some strains.

4. CMNX induced PBP-2’ just like other f-lactam compounds when MRSA Y-112 strains were
cultured in the presence of low drug concentrations. However, when this bacteria was returned
to non-drug containing medium, the amount of PBP-2’ decreased, showing a similar PBP pattern
to that before the drug was added.



