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THIPPAWAN PIMCHAN : ANTIBACTERIAL EFFECTS OF a-MANGOSTIN
AND BETA-LACTAM ANTIBIOTICS AND COMBINATIONS OF
BACTERIOPHAGES AND PLANT EXTRACTS. THESIS ADVISOR : ASSOC.

PROF. GRIANGSAK EUMKEB, Ph.D. 152 PP.

a-MANGOSTIN / BETA-LACTAM ANTIBIOTIC / BACTERIOPHAGES/ PLANT

EXTRACTS /ANTIBACTERIAL EFFECTS

Treatments for antibiotic-resistant infections are of challenging issues. This
study, therefore, investigated, antibacterial and synergistic activities of a-mangostin
(AMT) and some p-lactam antibiotics combination against antibiotic-resistant
bacteria. This thesis also evaluated the combined antibacterial activity of three plant
extracts (Boesenbergia rotunda: BRE, Stephania suberosa: SSE and Oroxylum
indicum: OIE) with bacteriophages SU16 and SU17 against Escherichia coli isolates.
The minimum inhibitory concentrations (MICs) of AMT against Enterococcus
faecium isolates were equally 2 pg/mL, while high MICs (>2048 pg/mL) were
observed in all tested Gram-negative bacteria. All tested Acinetobacter baumannii and
some Pseudomonas aeruginosa isolates were resistant to ceftazidime (CAZ) and
ceftriaxone (CTX) at the MICs of 800 and 2048 ug/mL, respectively. Two strains of
E. faecium were also resistant to ampicillin (AMP) at the MICs of 32 and 128 pg/mL.
Checkerboard assay demonstrated synergistic activity of AMT with CAZ or CTX
against all tested A. buamannii at fraction inhibitory concentration indices of <0.35
and <0.24, respectively. The killing curve determination confirmed the synergistic

interaction of AMT/CAZ combination against A. baumannii DSMT 45378. Scanning



v

electron microscope and transmission electron microscope imaging of cells treated
with AMT/CAZ combination displayed the marked damage to the cell wall, cell
membrane and change of intracellular structure. A significant increase in cell area was
also observed compared to other groups (P < 0.01). AMP/CAZ combination
incfeased the permeability of cytoplasmic (CM) and outer membrane (OM) and
reduced the thickness and intensity of outer membrane and peptidoglycan-associated
protein (OMPG) bands. AMT inhibited B-lactamase activity in a dose-dependent
manner. Regarding the results of bacteriophages/plant extracts, the MICs of SSE,
BRE, and OIE against ECOR-16 and ECOR-27 were 4, 16 and 16 mg/mL, while
MBCs were 16, 32 and 32 mg/mL, respectively. When the extracts were combined
with phages, the results from killing curve assay demonstrated that the marked
difference in viabilities of ECOR after phages- or plant extracts-treated alone and
cells treated with combined agents was seen only in phage SU 27 plus BRE or OIE
against ECOR-27. These bacteria regrew after 6 h of treatment and reached the
similar viability of untreated control at 24 h. In conclusion, AMT/CAZ or CTX
combination synergistically inhibited CAZ- and CTX-resistant bacteria by damaging
to OM and CM permeability, OMPG, and by inhibiting f-lactamase activity.
Furthermore, the combinations-of extracts/phage were not synergistic. The synergy

approach could potentially be a novel tool to combat the resistant strains.
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