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In Vitro Inhibitory Activities of Essential Oils from the Aerial Parts of Glehmia Iittoralis
and its Main Components Against Antibiotic-Susceptible and -Resistant Strains
of Streptococcus pneumoniae

Seungwon Shin*
College of Pharmacy, Duksung Women’s University, Ssangmoondong 419, Dobongku, Seoul 132-714, Korea

Abstract — To develop a new natural antibiotics from Koran plant resources for dealing with the current situation regarding
the rapid increase in antibiotic-resistant pathogen, the i vitro inhibitory activities of essential oils from the young leaves
of Glehnia littoralis (Umbelliferae) as well as its main constituents were evaluated against susceptible and resistant species
of Streptococcus prewmoniae. The essential oil fraction of G, littorelis and its main components, o- and B-pinene, exhibited
significant inhibitory activities against the antibiotic-susceptible and resistant strains of S. preumoniae, with MICs (min-
imum inhibiting concentrations) ranging from 4.0 mg/m/ to 16 mg/m/. No remarkable differences were shown between the
susceptible and resistant strains. Moreover, the disk diffusion test disclosed that these inhibitory activities were dose-
dependent. Furthermore, data from the checkerboard titer test with FICIs (fractional inhibiting concentration indices) from
0.15 to 0.28 indicated synergisms between norfloxacin and o- or B-pinene in activity against S. preumoniae KCCM49629

and S. pneumoniae CCARMA4059.
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Table I -MICs (minimum inhibitory concentrations) and MBCs (minimum bactericidal concentrations) of the G. littralis ol fraction against

antibiotics susceptible and resistant strains of S. puenmonia

Sample (mg/m))

Strains of S. puneumoniae

ATCC 49619 CCARM 4009 CCARM 4010 CCARM 4059
G. littralis oil MIC 8.00 16.00 16.00 : 16.00
MBC 32.00 16.00 16.00 16.00
a-Pinene MIC 4.00 4.00 16.00 8.00
MBC 16.00 16.00 32.00 16.00
B-Pinene MIC 16.00 16.00 8.00 8.00
MBC 32.00 32.00 16.00 16.00
Norfloxacin* MIC 2.00 2.00 1.00 4.00
MBC . 4.00 4.00 2.00 8.00
Oxacillin* MIC 4.00 >16.00 >16.00 4.00
MBC 4.00 >16.00 >16.00 4.00
Erythromycin** MIC 16.00 >1024 >1024.00 >1024.00
MBC 32.00 >1024 >1024.00 >1024.00

The values are the means from the triplicate experiments. *ug/ml, **ng/ml.

Table 11 - Antibacterial activities of G. litiralis oil against S. pneumoniae strains as estimated by the disk diffusion tests

Sample dose/disk

Strains of S. prneumoniae

ATCC 49619 CCARM 4009 CCARM 4010 CCARM 4059

G. littralis oil 50 mg 43+1.52 5.0+1.00 9.3+1.53 5.3+1.53
25mg 2.0+0.33 23+050 3.0+0.00 4.0+050

a-Pinene 50 mg 10.6+1.52 12.0=1.00 9.6+1.52 12.3+1.52
25mg 3.3+1.52 53+0.57 3.3x0.57 3.6+0.57

B-Pinene 50 mg 3.6+0.57 5.0+1.00 83+1.15 53+0.57
. 25 mg 2.0+0.00 23+0.5 33x1.52 4.0+0.00
Norfloxacin* 100 ng 9.7x1.15 11.0+1.00 15.0+1.73 10.0+3.46
50 ng 8.3£1.53 9.0+0.00 11.7+0.58 9.0+3.46

Oxacillin* 100 pug 12.3+0.58 6.3+1.53 11.3+1.53 14.3+2.52
50 pg 10.7+0.58 47+1.15 6.0+3.61 12.0=3.00

Erythromycin** 100 pg 16.0+0.00 0.0+0.00 2.5+0.71 7.0+0.00
50 pg 15.0+0.00 0.0+0.00 1.5+0.71 4.7+0.58

The values are the means=SD of triplicate data. The width (mm) of growth inhibition of bacteria was measured from the outline of the

disks wetted with samples.
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Table III — Fractional Inhibiting Concentrations (FICs) and FIC
Indices (FICI) against norfloxacin-susceptible and ~resistant
strains of S. preumoniae

o KCCM49619 CCARM4059
Combinations
FIC FICI FIC FICI
1. a-pinene-norfloxacin 0.03 0.03 28
0.25 0.28 0.25 0.
2. B-pinene-norfloxacin 0.03 0.03
o1z P g2 0I5

FIC of oil (a- or B-pinene)
_MIC of oil in combination with norfloxacin
MIC of oil alone

FIC of norfloxacin
_ MIC of norfloxacin in combination with oil
MIC of norfloxacin alone
FICI=FIC of 0il+FIC of antibiotics.
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Fig. 1 - Isobolograms plotted with the MICs of norfloxacin and a-
pinene (a) or B-pinene (b) at concentration of most effective
combinations against S. pueumoniae ATCC 49619 in
checkerboard titer tests.
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