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Table 1. Effect of additional 4°% NaCl on diameter of inhibition zone of various drug disks

S. aureus ATCC 25923 S.anreus M-12 S. aureus A-005
(methicillin—sensitive) (methicillin-resistant) (methicillin-resistant/
STA® J STA (4% NaCl)® STA STA (4°: NaCl) STA STA (4% NaCl:

Arbekacin 31.09 17.5 27.9 11.0 33.7 17.4
Netilmicin 33.2 27.7 24.7 - 35.8 19.6
Amikacin 25.5 12.2 22.8 - 22.4 -
Gentamicin 31.5 22.4 12.0 - 35.6 20.8
Tobramycin 33.2 23.0 13.0 - 9.0 -
Methicillin 32.0 28.8 23.5 - - -
Oxacillin 38.5 38.0 34.8 13.5 - -
Ceftizoxime 33.4 27.2 13.6 - - -
Cefazolin 35.6 32.0 23.2 - - -
Cefmetazole 29.8 27.8 36.3 21.6 11.9 14.2
Cefotaxime 30.5 28.0 24.9 25.0 - -
Flomoxef 34.2 30.0 30.7 22.9 10.0 12.0
Imipenem 48.0 39.4 45.0 39.8 12.1 13.5
Fosfomycin 26.4 23.5 4.0 21.5 - -
Vancomycin 20.9 21.3 22.0 22.0 22.6 23.4
Norfloxacin 28.7 27.8 28.5 27.5 18.6 22.4
Ofloxacin 35.1 35.0 34.2 33.5 32.8 32.0
Minocycline 33.0 36.2 27.6 33.4 33.5 36.8
Erythromycin 33.8 36.5 13.1 16.9 - -
ST 35.2 36.0 37.8 39.0 41.7 42.5

oSTA: sensitivity test agar (Nissui)

»STA (4% NaCl): STA supplemented with 4% NaCl

9diameter of inhibition zone (mm)

“no inhibition zone
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| Medium
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ABK NTL AMK GM TOB
(a) S. aureus ATCC 25923 (methicillin-sensitive)

Medium

STA

B st
" (4% NaCl)

ABK NTL AMK GM TOB
b) S. aureus M-12 (methicillin-intermediate-resistant)

Medium

| sTA

STA
(4% NaCl)

ABK NTL AMK GM TOB
(¢c) S. aureus A-005 (methicillin-high-resistant)

ABK, arbekacin; NTL, netilmicin;
AMK, amikacin; GM, gentamicin;
TOB, tobramycin.
Fig. 1. Effect of 4% NaCl on the diameter of

inhibition zone of drug disk.
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Table 2. Lffect of additional NaCl on the MIC values of arbekacin and netilmicin
MIC (ug/ml)
Methicillin Arbekacin Netilmicin

0%* 1% 3% 0% 7% 0% 1% 3% 5% %
S. aureus 209 P JC 1 313 0.05 0.39 6.25 12.5 5 =0.025 0.20 3.13 12,5 50
S. aureus MS 353 1.56 0.10 0.78 6.25 25 U] 0.10 0.78 6.25 25 50
S. aurens ATCC 25923 1.56 0.20 1.56 12.5 25 100 0.20 0.78 6.25 25 50
S. aureus M-108 156 3,13 25 200 400 >400 25 50 >400  >400 >400
S. aureus M-12 50 1.56 6.25 200 200 > 400 6.25 25 400 > 400 > 400
S. aurenus M-133 50 0.78 6.25 50 100 400 3.13 125 100 400 > 400
S. aureus No 58 100 0.78 6.25 50 200 > 400 6.25 25 200  >400 > 400
S. aureus A-005 > 400 0.20 1.56 12.5 50 200 0.10 0.78 12.5 25 50
S. aureus NU 10 >400 0.39 3.13 25 100 400 1.56 12.5 200 400 > 400
S. aureus NU 45 > 400 0.20 1.56 25 25 200 0.20 0.78 6.25 25 50
E. coli NIH] JC-2 0.78 6.25 12.5 12.5 0.39 1.56 3.13 6.25
E. coli 255 0.78 6.25 25 25 0.78 1.56 6.25 12.5
P. vulgaris GN 76 0.39 0.78 3.13 3.13 0.20 0.39 1.56 0.78
M. morgani 1510 6.25 12.5 12.5 - 0.78 3.13 6.25 ~
C. freundii GN 346 1.56 3.13 6.25 - 0.39 0.78 1.56 -
E. cloacae G-0008 0.78 3.13 6.25 12.5 0.78 0.78 3.13 6.25
P. aeruginosa GN 10362 6.25 12.5 12.5 - 12.5 25 25 -
P. aeruginosa 1AM 1007 1.56 3.13 1.56 - 6.25 6.25 0.78 -

*Concentration of additional NaCl (%)
Medium: STA (Sensitivity test agar, Nissui)
Inoculum size: 10°CFU/ml, incubation: 37°C, 20 h
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EFFECT OF NACL ON ANTIBACTERIAL
ACTIVITY OF ARBEKACIN

Atsushi Tamura, Sakiko Saito, Takashi Ida,

Tetsuo Hara and Katsumi Kawaharajo
Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd., Yokohama, Japan

Kinichi Fuyjita, Takao Suzuki and Matsuhisa Inoue
Laboratory of Drug Resistance in Bacteria, Gunma University School of Medicine

We determined the effect of NaCl on the antibacterial activities of arbekacin and other antibacter-
ial compounds by bioassay. Addition of 4 % (w/v) NaCl to the medium significantly decreased the
antibacterial activities of arbekacin and other aminoglycoside antibiotics against methicillin-sensi-
tive Staphylococcus aureus (MSSA) and methicillin-resistant S. aureus (MRSA) . The activities of
S-lactam antibiotics were slightly decreased against S. aureus ATCC 25923 (MSSA) and decreased
against S. aureus M-12 (MRSA) by the addition of 4 % NaCl. Against S. aureus M-12 (MRSA)
the activity of fosfomycin was also decreased by the addition of 4 % NaCl. But the activities of
vancomycin, minocycline, ofloxacin, sulfamethoxazole-trimethoprim (ST) and others showed
almost no change against MSSA or MRSA in the 4% NaCl supplemented medium. We also
determined the effect of the addition of 1%, 3%, 5%, 7% NaCl to the medium on the MICs of
arbekacin and netilmicin. Against Escherichia coli and other Gram-negative bacteria in addition to
S. aureus, the MICs of arbekacin and netilmicin rose as the concentration of additional NaCl
increased. Our results showed that the effect of NaCl on antibacterial activity varied with the kind
of antibacterial compound used. The antibacterial activities of arbekacin and other aminoglycoside
antibiotics were decreased by adding NaCl to the medium.



