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YOTHIN TEETHAISONG : EFFECTS OF BOESENBERGIA ROTUNDA (L)
MANSF EXTRACT AND CELL WALL INHIBITOR ANTIBIOTICS
AGAINST DRUG-RESISTANT BACTERIA AND THE DEVELOPMENT
OF PHENOTYPIC ASSAYS TO DETECT BETA-LACTAMASES. THESIS

ADVISOR : ASSOC. PROF. GRIANGSAK EUMKEB, Ph.D. 181 PP.

BOESENBERGIA ROTUNDA / CELL WALL INHIBITOR ANTIBIOTICS /DRUG-

RESISTANT BACTERRIA/PHENOTYPIC TEST/BETA-LACTAMASES

Antimicrobial resistance is increasing at an alarming rate. The objectives of
this study were to investigate the effect of B. rotunda extract (BRE) and cell wall
inhibitor antibiotics, either used alone or in combination against antibiotic-resistant
bacteria and to develop a diagnostic tool for rapid screening and discrimination of
different types of B-lactamases. BRE exhibited a strong antibacterial activity against
Methicillin-resistant Staphylococcus aureus (MRSA) DMST 20651 and DMST 20652
and Staphylococcus epidermidis DMST 14932 at a MIC value of 16 pg/mlL, whereas
no inhibitory activity (MIC > 1024 pg/ml) was observed in all Gram-negative
bacteria tested. Cloxacillin (CLX) showed the highest MIC value at 512 pg/mL
against MRSA 20651 and 20652. The results from the chequerboard assay revealed
that the combination of BRE and CLX exhibited the lowest fraction inhibitory
concentration (FIC) index at 0.502 against MRSA 20651 and 20652. No synergistic
interaction between BRE and ceftazidime was seen in all Gram-negative bacteria
tested. Time-kill curve assay displayed a slight reduction in viable counts of MRSA
20651 treated with the combination of BRE and CLX while other treated groups

exhibited the steady increase in viable counts. Transmission electron microscope



v

clearly showed disruption of the cell wall (CW) in MRSA 20651 treated with CLLX
alone, whilst BRE alone exhibited collapse of the cytoplasmic membrane (CM).
Damage of both CW and CM was observed in cells treated with CLX plus BRE. The
cell areas of all treated groups were significantly reduced compared with untreated
cells (p < 0.05). BRE alone, nisin alone and BRE plus CLX significantly induced CM
permeability (p < 0.01). The biofilm biomass of MRSA 20651 was significantly
reduced by BRE alone, CLLX alone and BRE plus CLX compared with the control
group (p < 0.01). To screen and differentiate distinct types of p-lactamases, a
combined disc method along with resazurin chromogenic agar (RCA) has been
developed. A total of 86-molecularly characterised p-lactamase-producing
Enterobacteriaceae were employed to validate this assay. The results showed that the
assay successfully detected and diseriminated metallo-B-lactamases, Klebsiella
pneumoniae carbapenemases and OXA-48 carbapenemases with 100% sensitivity and
specificity. For the screening and differentiation of Extended-spectrum-f-lactamases
(ESBL), AmpC B-lactamases and co-fB-lactamases, the RCA assay exhibited excellent
performance in detection of ESBL (100% sensitivity and 98.9 % specificity), AmpC
(100% sensitivity and 96.36% specificity) and co-production of ESBL and AmpC
(88.89% sensitivity and 100% specificity). In conclusion, the combination of CLLX
and BRE inhibited the growth of MRSA strains by inhibiting CW and damaging CM.
A combined disc method along with RCA assay is very simple, inexpensive and
reliable in the detection and discrimination of different types of p-lactamases. It could

be exploited in any microbiological laboratory for detecting these bacterial enzymes.
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