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Previous screening of novel antibacterial agents revealed that some bacterial isolates exhibited anti-
biotic activity against both gram-positive and gram-negative bacteria and that they showed anti-
bacterial activity, even against methicillin-resistant Staphylococcus aureus (MRSA). Among these iso-
lates, one bacterial strain, BCNU 1204, was identified as Pseudomonas aeruginosa using phenetic and
phylogenetic analysis, based on 165 ribosomal RNA gene sequences. The maximum productivities of
antimicrobial substances of BCNU 1204 were obtained after being cultured at 35°C and pH 7.0 for 4
d in King’s medium B (KMB). Dichloromethane (DCM) and ethylacetate (EA) extracts of P. aeruginosa
BCNU 1204 exhibited strong antimicrobial activity, particularly against gram-positive bacteria. The EA
extracts exhibited broad-spectrum activity against antibiotic resistant strains. Fraction 5-2;-was obtained
by recycling preparative liquid chromatography (LC) and preparative thin-layer chromatography
(TLC) and was identified as phenazine-1-carboxylic acid belonging to phenazines using gas chroma-
tography and mass spectrometry (GC/MS). Its minimum inhibitory concentration (MIC) values were
25 pg/ml, 50 pg/ml, >25 pg/ml, and >50 ug/ml for MRSA CCARM 3089, 3090, 3091, and 3095 strains,
respectively. P. aeruginosas BCNU 1204 may be a potential resource for the development of anti-MRSA
antibiotics. Additional research is required to identify the active substance from P. aeruginosa BCNU 1204.

Key words : Antimicrobial activity, methicillin-resistant Staphylococcus aureus (MRSA), phenazine
compounds, phenazine-1-carboxylic acid, Pseudomonas aeruginosa
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Fig. 1. Phylogenetic position of Pseudomonas sp. BCNU 1204 based on 16S ribosomal RNA gene sequences.
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Fig. 2. Cell growth of Pseudomonas aeruginosa BCNU 1204 cul-
tured in a King’s medium B and antibiotic activity of
its crude extract. @: cell growth of BCNU 1204, m: pH
of culture medium, ¢ its inhibitory activity against S.
aureus CCARM 3090 , A: its inhibitory activity against
S. aureus CCARM 3091, O: its inhibitory activity against
S. aureus CCARM 3115, [: its inhibitory activity against
S. aureus CCARM 3561.
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Table 2. Antimicrobial activity of HA, DCM and EA extract of
Pseudomonas aeruginosa BCNU 1204 against test bac-

teria
) ) Zone of inhibition (mm)
Microorganisms
HX DCM EA
B. cereus - 12+0.9 19+0.5
C. michiganensis - 1240.8 12£0.5
L. monocytogenes - 15+0.5 18£0.5
M. luteus - 12+0.5 12+0.5
E. coli - - -
P. aeruginosa - - -
S. typhimurium - - -
S. sonnei - 11+0.5 12+0.5
S. aureus CCARM 3089 - 10+0.2  17.5%0.05
S. aureus CCARM 3090 - - 14+0.05
S. aureus CCARM 3091 - 10.5+05  14.5%0.05
S. aureus CCARM 3095 11£0.05 12+0.8 1605

The extracts were assayed under the same concentrations (100
ug/disc).

U X3t phenazinesA| ¥ ¢] phenazine-1-carboxylic acid &
Q1= ¢ th(Fig. 3). B AI¥ phenazine-1-carboxylic acid (Fr.
5-2)& MRSA 30899} 30907 ¢ thal MIC gkol 77} 25¢}
50 pg/ml= A ATHTable 3).

Phezanine& WFZ ofrx4te] AFEZAQ chorismic
acid© £ 5-E AEA H ™ pyocyanin, phenazine-1-carboxylic
acid 1] 1 phenazine-1-carboxamide9} 22 HEj 2 EA3t
TH11]. P. aeruginosa®| A ¥ ¥ phenazine-1-carboxamidet
MRSA N315% ¢l s MIC7} 250 ug/mil 51l A phena-
zine-1-carboxamide X phenazine-1-carboxylic acid7}
MRSA® thate] B} vh-2 @845 UERH STH3]. Phena-
zine AE =AY F7EF} I 2FEH S Z BuHo
121, phenazine-1-carboxylic acid®] Fusarium 9 21 &%
Aol & biocontrol AUAZRY FLAL HUET 9O
1}[18], phenazine-1-carboxylic acid®] A WA #Fof of
g Fdade Hud upt glo] & 97 dEdoz o
7b Qtkal FGE T P geruginosa BONU 1204 #52] EA 5

Table 3. Minimal inhibitory concentration of purified 5-2 com-

pound

Microorganisms Antibiotics (ug/ml) MIC (ug/ml)
Streptomycin

B. cereus 125 20

M. luteus 62.5 10
Vancomycin

CCARM 3089 2 25

CCARM 3090 2 50

CCARM 3091 2 >25

CCARM 3095 2 >50
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Fig. 3. Gas chromatographic and gas chromatographic-mass spectrometric (GC-MS) analysis of purified phenazine-1-carboxylic acid.
(A) Gas chromatogram of purified phenazine-1-carboxylic acid, (B) GC-MS chromatogram of purified phenazine-1-carboxylic

acid.
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