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Antimicrobial Activity of Elfvingia applanata extract alone
and in Combination with Some Antibiotics

Young So Kim, Kyo Hwan Rym, Chong Kil Lee and Seong Sun Han®
College of Pharmacy, Chungbuk National University, Cheongju 360-763, Korea

Abstract—As part of our search for less toxic antimicrobial agents from natural resources, the
carpophores of Elfvingia applanata(P...) Kxsr. was extracted with hot water. EA, the aqueous extract
from the carpophores of E. applanata, was lyophilized and a dark brownish powder was obtained.
Antimicrobial activity of EA was tested in vitro against Gram positive and Gram negative bacteria
by serial broth dilution method, and the antimicrobial activity was expressed by minimal inhibitory
concentration(MIC). Among fourteen species of bacteria tested, the antimicrobial activity of EA was
the most potent against Profeus vulgaris showing MIC of 1.250 mg/ml. To investigate the effect
of antimicrobial combinations of EA with four kinds of antibiotics(ampicillin, cefazolin, oxytetra-
cycline and chloramphenicol), the fractional inhibitory concentration index(FICI) was determined
by checkerboard assay for each strain. The antimicrobial combinations of EA with four kinds of
antibiotics resulted in synergism in four instances, but no antagonism was observed. Four instances
of synergism were observed when EA was combined with ampicillin against Micrococcus luteus, with
cefazolin against Bacillus subtilis, with cefazolin against Micrococcus luteus and with oxytetracycline
against Staphylococcus aureus.

Keywords [ Elfvingia applanata, Carpophores, Antimicrobial activity, Minimal inhibitory concent-
ration(MIC), Checkerboard assay, Antimicrobial combinations, Fractional inhibitory concentration
index(FICI).
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Fig. 1—MICs of EA against gram positive bacteria
EA: extract of Elfvingia applanaia
@; Bacillus anthracis ATCC 6603
N; Bacillus cereus ATCC 27348
B; Bacillus subtilis ATCC 6633
[M; Micrococcus luteus ATCC 9341
8; Staphylococcus aureus ATCC 25923
@; Staphylococcus epidermidis ATCC 12228
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Fig. 2—MICs of EA against gram negative bacteria

EA: extract of Elfvingia applanata
A; Escherichia coli ATCC 8739
N; Klebsiella pneumoniae ATCC 10031
&, Proteus vulgaris ATCC 6509
[M; Pseudomonas aeruginosa ATCC 27853

" 8; Salmonella tompson ATCC 10256
B; Salmonella typhi ATCC 6229
A; Salmonella typhimurium ATCC 14028
N; Serratia marcescens ATCC 27117
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Table I—MICs of test antibiotics used for antimicrobial
combinations

MIC(ug/mi)
ABPC CEZ OTC CM
Bacillus anthracis ATCC 6603 1.00 025 0.06 4.00
Bacillus subtilis ATCC 6633 0.13 0.50 0.06 4.00
Micrococcus luteus ATCC 9341 0.06 4.00 025 1.00
Staphylococcus aureus 100 025 0.13 8.00
ATCC 25923
Escherichia coli ATCC 8739 100 2.00 050 2.00
Proteus vulgaris ATCC 6509 050 025 2.00 4.00
Pseudomonas aeruginosa 025 0.13 0.06 3.75
ATCC 27853 '
Salmonella typhi ATCC 6229 400 1.00 050 4.00
ABPC: ampiciilin CEZ: cefazolin OTC: oxytetracycline
CM: chloramphenicol

Strains
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Table II—-FICs and FICIs of EA with ampicillin

sTable V—FICs and FICIs of EA with chloramphenicol

FICI FIC
trai B ——— trai —— FICI
Strains EA ABPC FICI Strains EA CM
Bacillus anthracis ATCC 6603 050 050 1.00 Bacillus anthracis ATCC 6603 050 050 1.00
Bacillus subtilis ATCC 6633 050 1.00 1.50 Bacillus subtilis ATCC 6633 050 1.00 150

Micrococcus luteus ATCC 9341 025 0.25 050
Staphylococcus aurews ATCC 25923 050 050 1.00

Escherichia coli ATCC 8739 050 1.00 150
Proteus vulgaris ATCC 6509 050 1.00 150
Pseudomonas aeruginosa ATCC 27853 050 0.24 0.74
Salmonella typhi ATCC 6229 050 050 1.00

EA: extract of Elfvingia applanate ABPC: ampicillin

Table III—FICs and FICIs of EA with cefazolin

FIC

Strai T —— I
rains EA CEZ FIC
Bacillus anthracis ATCC 6603 025 0.50 0.75
Bacillus subtilis ATCC 6633 025 0.25 0.50

Micrococcus luteus ATCC 9341 025 0.25 0.50
Staphylococcus aureus ATCC 25923 025 050 0.75

Escherichia coli ATCC 8739 050 1.00 150
Proteus vulgaris ATCC 6509 050 050 1.00
Pseudomonas aeruginosa ATCC 27853 050 1.00 150
Salmonella typhi ATCC 6229 050 100 150

EA: extract of Elfvingia applanata CEZ: cefazolin

Table IV—FICs and FICIs of EA with oxytetracycline

FIC
trai —_— I
Strains EA OTC FIC
Bacillus anthracis ATCC 6603 050 1.00 150
Bacillus subtilis ATCC 6633 013 050 0.63

Micrococcus luteus ATCC 9341 0.13 050 0.63
Staphylococcus aureus ATCC 25923 025 0.25 0.50

Escherichia coli ATCC 8739 050 100 150
Proteus vulgaris ATCC 6509 013 0.50 0.63
Pseudomonas aeruginosa ATCC 27853 025 0.50 0.75
Salmonella typhi ATCC 6229 050 050 1.00

EA: extract of Elfvingia applanata OTC: oxytetracycline

Proteus vulgaris ATCC 6509, Pseudomonas aerugi
nosa ATCC 27853, Salmonella typhi ATCC 6229 %

o it 2§ A5 MICE Table 13} 2z W
2213 A3 3713 FIC 2 FICIE= Table 11 II1, IV,
Vel Zow th#A4) isobolograme Fig. 3, 4, 59
zt},

FAA o e e YAETe I EE E4
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Micrococcus luteus ATCC 9341 050 0.13 063
Staphylococcus aureus ATCC 25923 050 1.00 150

Escherichia coli ATCC 8739 050 050 100
Proteus vulgaris ATCC 6509 050 0.50 1.00
Pseudomonas aeruginosa ATCC 27853 050 050 1.00
Salmonella typhi ATCC 6229 050 1.00 150

EA: extract of Elfvingia applanata CM: chloramphenicol
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Fig. 3—Isobolograms of antimicrobial combinations
with EA and cefazolin or chloramphenicol
against Micrococcus luteus ATCC 9341. EA:
extract of Elfvingia applanata CEZ: cefazolin
CM: chloramphenicol
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Fig. 4—Isobolograms of antimicrobial combinations
with EA and ampicillin or oxytetracycline
against Bacillus. subtilis ATCC 6633. EA: ext-
ract of Elfvingia applanata ABPC: ampicillin
OTC: oxytetracycline
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Fig. 5—Isobolograms of antimicrobial combinations
with EA and ampicillin or chloramphenicol
against Pseudomonas aeruginosa ATCC 27853.
EA: extract of Elfvingia applanata ABPC: am-
picillin CM: chloramphenicol
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