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NITAYA ROJTINNAKORN : ANTIBACTERIAL ACTIVITY OF PLASMA
FROM SIAMESE CROCODILE (CROCODYLUS SIAMENSIS) ON DRUG
RESISTANT BACTERIA. THESIS ADVISOR : ASST. PROF. GRIANGSAK

EUMKEB, Ph.D., 124 PP.

CROCODYLUS SIAMENSIS/PLASMA/DRUG RESISTANT BACTERRIA/

S-LACTAM ANTIBIOTIC/SYNERGISTIC ACTIVITY

The resistance of bacteria is a major problem in the world, including intensive
care patients at MaharatNakhonRatchasima Hospital, Thailand. This problem leads to
increasing the morbidity, mortality and cost of medical care. The more expensive,
newer and higher generation antibacterial agents have subsequently been rising. So,
the current research is emphasized on naturally-derived antimicrobials against drug
resistant bacteria or enhancing the effectiveness of existing antibiotics. Thus, this study
aimed to investigate the activity of the separated fractions from Siamese crocodile
(Crocodylus siamensis) plasma against drug resistant bacteria, when use alone and in
combination with g-lactam antibiotics. The crocodile plasma was separated to give
five fractions (P1, P2, P3, P4, and P5) using column chromatography. The MICs of P1
and P5 were 1024, and >1024 mg/mL for P2, P3, and P5 against clinical isolates of
Ceftazidime-resistant Enterobacter cloacae DMST 21394 (CRENC 21394), whereas
displayed at 1024 mg/mL for all fractions against Methicillin-resistant Staphylococcus
aureus DMST 20651 (MRSA 20651). These strains, both CREnC 21394 and MRSA
20651, showed high resistance to both ceftazidime and cloxacillin with equal MICs at
>1024 pug/mL. Checkerboard results revealed synergistic effects at FIC index 0.062 for

either P1 or P5 plus ceftazidime against CREnC 21394 and at 0.375 for P1 or P5 plus



oxacillin against MRSA 20651. The killing curves exhibited marked decrease of
CRENC 21394 and MRSA 20651 viability within 6 h and throughout 24 h after
exposure to both P1 and P5 in combination with either ceftazidime or cloxacillin,
respectively. The TEM study exhibited that the combination of ceftazidime plus either
P1 or P5 on CRENC revealed a significantly smaller in cell size than the control cells
(p<0.01), cell shape and cell envelope damage in most of these cells. In addition,
either P1 or P5 in combination with ceftazidime showed steady increase the OM and
CM permeability (p<0.01). The outer membrane and peptidoglycan (OMPG)
associated protein band from SDS-PAGE of this strain revealed that the bands at 35
and 45 kDa of ceftazidime plus either P1 or P5 were slightly paler than control.
Enzyme assay indicated that p-lactamase type IV activity were inhibited by P1 or P5
either alone or in combination with ceftazidime compared to controls (p<0.01). These
results can be concluded that the combination of either P1 or P5 plus ceftazidime
showed strong synergistic activity against CREnC 21394 and capable to reverse
resistance to be susceptible to its primary antibiotic. The three elementary mechanisms
of action may be involved; inhibition of peptidoglycan synthesis, increase OM and
CM permeability, and g-lactamase inhibition. Moreover, the OMPG associated protein
synthesis may be interfered. So, these combinations may be developed as a novel
pharmaceutical agent against E. cloacae, which currently almost resistant to practically
antibiotics. However, the confirmation of its efficacy and toxicity test in vivo and

humans is required.
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