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Abstract

Acinetobacter baumannii is a gram-negative bacteria, which is the major cause of nosocomial
infection, especially in Intensive Care Units (ICUs). In the past decades, the prevalence of multi-drug
resistant A. baumannii (MDR-AB) has been increasing rapidly in Asia and Thai hospitals. Moreover, the
spread of class D B—lactamase resistance genes was detected in all region worldwide. The aims of this
study were to determine the antimicrobial susceptibility patterns, detect the dissemination of drug
resistance and virulence genes from A. baumannii collected from hospitals and enviroments. The
horizontal gene transfer by transformation, transduction and conjugation of extensive drug resistant
Acinetobacter baumannii (XDR-AB) to Acinetobacter spp. isolated from natural sources was determined.
Molecular epidemiology of XDR-AB isolated from Thai hospitals was studied by repetitive-PCR (REP-PCR),
blaOXA-51 sequence base typing (blaOXA-51 SBT) and multilocus sequence typing (MLST). In addition,
copper homeostasis systems in A. baumannii was investigated.

Our results of 339 A. baumannii isolates collected from 4 hospitals in Thailand and 40 A.
baumannii isolates collected from one hospital in Nepal showed that more than 75% of the A. baumannii
isolates were resistant to cefotaxime (CTX), ceftazidime (CAZ), ceftriaxone (CRO), ciprofloxacin (CIP),
imipenem (IPM), meropenem (MEM) and piperracillin/tazobactam (PIP). All isolates were susceptible to
colistin and tigecycline. The prevalences of carbapenem-resistant A. baumannii (CR-AB) from each
hospitals were 65-98 %, MDR-AB were 75-98 9% and XDR-AB were 2-21%. Class D B—Lactamase genes were
investigated by multiplex PCR amplification. High prevalence of blagyaos gene (70-100%) was detected
follow by the blagya.ss gene (2.5-10%) and blagyaoq Was detected only in 1 isolate. Class B metallo beta-

lactamase, blaypu.1 (8-18%), was detected in 3 hospitals (2 hospitals from Thailand and one hospital from



Nepal). The detection of virulence gene found high prevalence of hly (90-98%) followed by ompA (74-
90%) and BauD-bauC (2.8-5.5%) was detected in the lowest number. The presence of ompA in A.
baumannii was accosiated with XDR-AB. Horizontal gene transfer by transformation, conjugation and
transduction of of extensively drug-resistant A. baumannii (XDR-AB) to drug-susceptible A. baumannii
isolated from water environment showed that XDR-AB can transfer the recipients to kanamycin,
tetracycline and ticarcillin resistance phenotype. The transfer of tetracycline resistant gene, tet(B), was
detected in transduction. The transfer of blapgr, which involved ticarcillin resistance and aphAé which
involved kanamycin resistance were detected in conjugation. Molecular epidemiology among 27 XDR-AB
isolates from Thailand to detected four class of B—lactamases (classes, A, B, C, and D) showed that only
blapgr.1 gene (7.52%) of beta-lactamase class A was detected and class B beta-lactamase was detected
only the blaypu.1 gene (3.7%). Only blaxyc gene in class C was detected in all isolates (100%) and class D
beta-lactamase genes which were blapyxss and blagyas; were detected in all isolates. The study of
genotyping method using REP-PCR represented 4 different genotypes which were 1, 4, 15 and 16. The
blaOXA-51 SBT method was classified in four subgroups which were OXA-64, OXA-83, OXA-104 and OXA-
508 and Multilocus sequence typing (MLST) among twenty-seven XDR-AB isolates demonstrated that
twenty-three isolates could be typed by MLST method and four isolates were classified as Non-typable
strains. Twenty-three XDR-AB isolates were classified in a variety of ST types including ST195, ST208, ST368,
ST451, ST457 and ST1166. The study of copper homeostasis systems in A. baumannii from whole genome
sequence of A. baumannii in GeneBank revealed that there are 3 system of copper homeostasis in A.
baumannii which were cueR system, copRS system and pCo-homolog system. Each operons was contained
different structural genes. The cueR system was detected in A. baumannii (100%) isolated from patients

and enviroments by PCR. The copRS system was detected in 18.6% of A. baumannii isolated from patients



and 16.6 % of A. baumannii isolated from enviroments. Most of A. baumannii isolatates (100 % of A.
baumannii isolated from patients and 50% of A. baumannii isolated from enviroments) that contained
two cop operon demonstrated high copper resistance with the MIC of 10mM. The gene expression of
copper resistance determinants from 3 systems can be induced by copper. Deletion of copA gene which
encoded multicopper oxidase (CopRS operon) and actP! which encoded copper ATPase (Cue operon)
were performed in A. baumannii strain AB 1521. Decress of the copper sensitivity of both mutant strains
compare to wildtype was found when growing on the media with high copper concentration.

This study demonstrated the drug resistance pattern, drug resistance and virulence genes and
molecular epidermiology of A. baumannii isolated from Thailand and Nepal. Horizontal gene transfer by
transformation, conjugation and transduction of of extensively drug-resistant A. baumannii (XDR-AB) to A.
baumannii isolated from environments. The results of this study can be used as preliminary data for
preventing and controlling the spread of drug resistance genes and drug resistance bacteria in the future.
The data about copper homeostasis systems in A. baumannii will explain the mechanisms and pathway
involved in intracellular copper transport mechanism of A. baumannii and can be use in develop the new

antimicrobial agent inhibit A. baumannii through this mechanism.



