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ABSTRACT: This study was carried out to determine the antibacterial activity of Se0, against pathogenic bacteria, methicillin-resistant
Staphylococcus aureus IMRSA). Using the disc diffusion method, Se0, showed higher antibacterial activity against Gram-positive
bacteria than Gram-negative bacteria used in this study. Coccus-form bacteria showed much susceptible to SeO,, compared to
bacillus-form bacteria. Compared to antibiotics-susceptible S. aureus, antibiotics used in this study showed lower antibacterial activity
against MRSA. As 200-500 pg/disc of Se0, was applied, diameters of clear zone for S. aureus and MRSA were 20-32.7 mmand 13.5-17.9
mm, respectively. For MRSA, minimal inhibitory concentration of Se0, was 40 ug/ml. When Se0, was added in culture broth, cell growth
of MRSA was inhibited. These results will be applied to determine antibacterial mechanism of MRSA and other pathogenic

microorganisms.
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Table 1. The bacterial strains used in this study

Species Strains
Escherichia coli KCTC 2617°
Salmonella typhimurium KCTC 1925
Proteus bulgaris KCTC 2512
Pseudomonas aeruginosa KCTC 2513
Bacillus subtilis KCCM 12151
Bacillus cereus KCTC 1012
Streptococcus mutans KCTC 3065

Species Strains
Staphylococcus aureus KCTC 1621
Staphylococcus aureus (MRSA) CCARM 3795
Staphylococcus aureus (MRSA) CCARM 3089
Staphylococcus aureus (MRSA) CCARM 3090
Staphylococcus aureus (MRSA) CCARM 3095
Staphylococcus aureus (MRSA) CCARM 3108

*KCTC, Korean Collection for Type Cultures, Daejeon; KCCM, Korean Culture Center of Microorganisms, Seoul; CCARM, Culture Collection of Antimicrobial Resistant

Microbes, Seoul

Table 2. Effect of SeO; on cell growth of Gram-positive and Gram-negative bacteria

Clear zone (dia, mm)

Species Gram reaction Form
200 pg* 500 ug 1 mg

E. coliKCTC 2617 Negative Rod 8.0+0° 8.0+£0 8.0£0
S. typhimurim KCTC 1925 Negative Rod 8.0+0 9.0+0.3 9.8+0.7
P. bulgaris KCTC 2512 Negative Rod 8.0+0 8.5+0.3 9.3+0.8
P. aeruginosa KCTC 2513 Negative Rod 8.0+0 8.0+0 9.0+1.7
B. subtilis KCCM 12151 Positive Rod 8.0+0 10.6+1.7 12.0+1.1
B. cereus KCTC 1012 Positive Rod 8.0+0 8.0+0 8.0+0
S. mutans KCTC 3065 Positive Coccus 16.2+0.8 21.5¢1.2 26.8+2.4
S. aureus KCTC 1621 Positive Coccus 16.9+1.9 25.242.9 33.3+2.1
* Loading amount on 8-mm disc.
b Average+STD for 5-6 replicates. 8.0+0 means no antibacterial activity.
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Table 3. Antibacterial activity of various antibiotics against S. aureus and
methicillin-resistant S. aureus (MRSA)

Size of clear zone (dia, mm)*

Loading

am01.mt S. aureus c Cme;l(s) %9

(ug/disc) KCTC1621 (MRSA)
Ampicillin® 10 51.843.0° 7.3+0.2
Streptomycin 10 22.3+1.2 12.4+1.1
Chloramphenicol 30 32.8+1.6 20.0£1.1
Tetracycline 30 32.3+1.5 8.9+0.5
Vancomycin 30 24.8+0.9 15.7+1.8
Methicillin’ 30 42.6£1.7 8.0+0

* Antibacterial activity was determined by the disc diffusion method.
®10-30 ug of antibiotics/7-mm Sensi-disc was used.

¢ Average+STD for 5-6 replicates.

430 ug/8-mm paper disc (thin) was used.
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Table 4. Antibacterial activity of SeQ, against S. aureus and methicillin-
resistant S. aureus CCARM 3089 (MRSA)

Loading Clear zone (dia, mm)

(TLI;(;??;) S. aureus KCTC 1621 S aureu(sN([IISSIZI;M 3089
500 32.7+1.6 17.9+1.4
400 28.5+1.2 17.2+1.6
300 23.5+0.5 15.1x1.3
200 20.3+2.5 13.5+1.0
100 18.4+0.6 9.4+1.5
80 14.2+1.1 8.3+0.2
60 12.7+0.5 8.0+0
40 8.2+0.2 8.0+0
20 8.0+0 8.0+0

Table 5. Antibacterial activity of SeO, against methicillin-resistant .
aureus CCARM 3089 (MRSA)

Strain of S. aureus Clear zone (dia, mm)
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Fig. 1. Addition effect of SeO; on cell growth of methicillin-resistant S
aureus CCARM 3089. Cell growth was carried out at 37°C in Brucella
broth with shaking (120 rpm) and then, determined spectrophotometrically
at ODgg0.

Table 6. Antibacterial activity of SeO, against methicillin-resistant S.
aureus CCARM 3089 (MRSA)

(MRSA) in CCARM 200 pg’ 500 pg 1 mg
3795 8.5+0.3 11.8+0.7 13.3+1.1
3089 10.3+0.4 16.8+0.8 17.3£1.7
3090 10.3+0.5 14.8+0.2 14.5+0.3
3095 9.540.2 15.0+0.8 15.5+0.6
3108 8.8+0.3 16.2+0.6 16.8+0.7

* Loading amount on 8-mm disc.
" Average+STD for 5-6 replicates. 8.0+0 means no antibacterial activity.
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Viable cells (CFU/ml)

Final concentration of SeOx (%)”

Time (h) 0 0.5 1.0
0 1.3+0.8x10° 1.8+0.3x10° 1.240.4x10°
5 8.2+1.9x10° 43+3.9x10* 6.1+2.8x10"
10 1.6+0.7x10° 4.0+0.4x10* 8.0+5.6x10"
15 3.5+3.2x10’ 6.0+2.8x10* 6.3+2.4x10"
20 6.8+3.3x10’ 1.3+1.2x10° 1.240.2x10°

* Cells were cultivated at 37°C for 24 h on Brucella agar.
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