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PRAIRADDA CHEYPRATUB : EFFECT OF CYPERUS ROTUNDUS LINN.
AND CAPSICUM FRUTESCENS LINN. CRUDE EXTRACTS ON
ANTIBIOTIC RESISTANT BACTERIA. THESIS ADVISOR :

ASSOC. PROF. GRAINGSAK EUMKESB, Ph.D. 166 PP.

C. ROTUNDUS/C. FRUTESCENS/MRSA/ANTIBIOTIC/f-LACTAMASE

The C. rotundus rhizomes and tubers including C. frutescens fruits were Soxhlet
extracted with ethanol to get crude extracts. The antibacterial susceptibility test for C.
frutescens crude extract (CFE) and C. rotundus crude extract (CRE) against
methicillin-resistant  Staphylococcus aureus (MRSA) and ceftazidime-resistant
Escherichia coli (CREC) were primary screening by agar disc diffusion and minimum
inhibitory concentration (MIC) by the agar dilution. The checkerboard assay of the
combination of CRE plus ampicillin exhibited synergistic activity against MRSA. In
contrast, the combination of CRE with amoxicillin against CREC showed no
interaction. Furthermore, Time killing assay was confirmed a dramatic reduction in
the viable count of MRSA after treated with the sub-MIC of this combination. The
viable cell count of the CRE-ampicillin treated MRSA at 24 h was dramatically
reduced greater than 2log;o cfu/ml in comparison to the most active single agent
confirming synergistic activity. Moreover, the investigation of elementary
mechanisms of action for CRE against MRSA was performed. The study on the
cytoplasmic membrane (CM) permeability revealed the increased CM permeability in
log phase 2-6 h. According to transmission electronmicroscopy (TEM) result, the

most virulent cell wall damage was viewed in the treatment of MRSA with CRE



v

plus ampicillin in the mid-log phase, 4 h. The p-lactamase enzyme assay
demonstrated that the benzylpenicillin treated with the combination of CRE plus
ampicillin appeared the less amount of benzylpenicillin hydrolyzation as compared to
control. This is the strongest evidence for the presence of the f-lactamase inhibitor in
CRE that could enhance the f-lactam antibiotic to damage the bacterial cell wall.
Furthermore, CRE also had the antibacterial effect of its own to against MRSA as
shown in MIC determination. This indicated that CRE not only contained the inhibitor
to destroy enzyme for antibiotic resistance, but also possessed the ability to disrupt
other mechanisms of antibiotic resistance. Take-in all data together, CRE not only
contained a f-lactamase inhibitor, which may either be with or without f-lactam
structure, but also possessed the ability to conquer the f-lactam antibiotic-resistant
bacteria by other mechanisms which must be further investigated. Therefore, CRE
exerts its antiresistant activity through multiple mechanisms. Because of this, it can be
employed for the potential treatment of MRSA, which almost resistant to practically
P-lactam antibiotics. In conclusion, the combination of CRE and ampicillin drug
demonstrated the potential to be a novel adjuvant phytopharmaceuticals for ampicillin
to treat MRSA and to be considered for development of new natural fS-lactamase
inhibitor which may either be with or without f-lactam structure. Obviously, this is

the first report demonstrating the preliminary mechanisms of actions of CRE on

MRSA.
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