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NONGLUK AUTARKOOL : ANTIBACTERIAL ACTIVITY OF
STEPHANIA SUBEROSA FORMAN AND PLUCHEA INDICA (L.) LESS
EXTRACTS AGAINST ANTIBIOTIC RESISTANT BACTERIA. THESIS
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B-LACTAM ANTIBIOTIC/AMPICILLIN/AMPICILLIN-RESISTANT S. AUREUS
(ARSA)/STEPHANIA SUBEROSA FORMAN/ PLUCHEA INDICA (L.) LESS/

SYNERGISTIC ACTIVITY

The emergence of multidrug resistance in pathogenic bacteria has created an
urgent need for new antibiotics and new approaches for the treatment of bacterial
infections. Plant-derived antibacterial that can against the resistance to well-tried
agents which have lost their original effectiveness are the research objectives of far
reaching importance. The purpose of the present work was to investigate
antibacterial and synergistic activities of Staphania suberosa extracts (SSE) against
Ampicillin resistant Staphylococcus aureus (ARSA) and Pluchea indica crude
extract (PIE) against Cloxacillin resistant S. epidermidis (CRSE) when used singly
and in combination with p-lactams antibiotic. The Minimum Inhibitory
Concentration (MIC) for ampicillin (AMP) and SSE against ARSA strains
were >512 pg/ml and 4 mg/ml respectively. Besides, the MICs of cloxacillin
(CLX) and PIE against CRSE were >1024 pg/ml and 4 mg/ml, respectively.
Checkerboard assay revealed synergistic activity in the combination of AMP
(0.15 pg/ml) and SSE (0.5 mg/ml) with fractional inhibitory concentration

index (FICI) <0.13 against ARSA. Whereas, no interaction or synergistic effect
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of PIE plus CLX with FICI <0.78 against CRSE was observed. The killing

curve assay had confirmed that the viability of ARSA was a dramatic reduction

from 5x10° cfu/ml to 10% cfu/ml within 6 h and throughout 24 h after exposure to
SSE (0.5 mg/ml) combined with AMP (0.15 pg/ml). Electron microscopic study
clearly revealed that ARSA cells treated with AMP plus SSE caused marked cell
morphological damage, peptidoglycan and cytoplasmic membrane damage, and
average cell areas were significantly smaller than the control. Furthermore, the CM
permeability of ARSA was also increased by this combination. The enzyme assay
showed marked inhibitory activity of SSE against B-lactamase in a concentration
dependent manner. These findings provide an evidence that SSE has the high
potential to reverse bacterial resistance to originate traditional drug susceptibility
of it and may relate to three modes of actions of SSE: (1) inhibit peptidoglycan
synthesis, resulting in cell morphological damage, (2) inhibit p-lactamases
activity, and (3) increase CM permeability. Therefore, this SSE offers the
prominent potential to develop a novel adjunct phytopharmaceutical to ampicillin
for the treatment of ARSA. Further active ingredients study, toxicity and the
synergistic effect on blood and tissue should be performed and confirmed in

animals or in humans.
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