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The purpose of this study was to evaluate the molecular relatedness
of the Enterococcus spp. isolated among poultry and clinical samples. A
total of 71 poultry isolates and 29 clinical isolates were examined in this
study. The poultry samples obtained from market in Sri Serdang, Selangor
and Makmal Kesihatan Awam Veterinar. Petaling Jaya, whereas the clinical
samples were from Hospital Universiti. Kuala Lumpur. E. faecalis (41of 71,
58%) was the dominant species isolated from poultry samples. Besides
that, E. faecium (3 of 71, 4%). E. casselflavus (4 of 71, 6%), E. durans (18
of 71, 25%) and E. hirae (5 of 71. 7%) were also detected. Twenty-nine

isolates from clinical samples were identified as E. faecalis (19 isolates,



66%), E. faecium (8 isolates, 28%), E. mundtii (1 isolate, 3%) and E.
raffinosus (1 isolate, 3%). All isolates were resistant against ceftazidime,
erythromycin. kanamycin, nalidixic acid and streptomycin (100%). Clinical
isolates also demonstrated high resistance to cephalothin, gentamicin and
norfloxacin (100%). Sixty-four of 71 poultry isolates, and 26 of 29 clinical
isolates were resistant to vancomycin and this indicated high prevalence of
vancomycin resistant enterococci detected among the isolates. All seventy-
one isolates from poultry exhibited multiple resistance with Multiple Antibiotic
Resistance (MAR) indices ranging between 0.53 to 1.0 while for clinical
isolates the range were between 0.6 to 0.86. These high MAR index
suggests that all the isolates originated from high risk sources. According to
plasmid profile analysis. 29 plasmid patterns were observed among poultry
isolates with the plasmid DNA bands ranging in sizes from 1.1 to 35.8
megadalton. The plasmid analysis among clinical isolates were grouped
into 9 plasmid pattems ranging in sizes from 1.85 to 35.8 megadalton.
RAPD-PCR has been used to generate polymorphic genomic fingerprints to
discriminate the enterococci isolates. Two primers (GEN15008 and
GEN15009) were chosen after screening a set of 10 primers. These two
primers yield reproducible and typeable results in most isolates examined
with the bands ranging in sizes from 0.25 kb to 5.0 kb. From the
dendrogram generated to study the interspecific relatedness among the
isolates, 2 main clusters were observed and further subdivided into several

subclusters defining the genetic heterogeneity among the isolates. The



vanA spectfic (732 bp) fragment was detected in 96 of 100 (96%) of the
isolates. 29 (100%) of clinical isolates and 67 of 71 (94%) of poultry isolates
were positive for vanA gene. 4 of 71 (6%) of poultry were positive for
vanC2/C3 gene (439 bp). Isolates containing the vanB or vanC1 gene were

not found.
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Tujuan kajian ini adalah untuk menilai perkaitan molekul
Enterococcus spesies yang dipencilkan daripada sumber ternakan dan
klinikal. Sejumlah 71 sumber ternakan dan 29 sumber klinikal dikaji.
Sampel-sampel temakan daripada pasar di Serdang, Selangor dan Makmal
Kesihatan Awam Veterinar, Petaling Jaya manakala sumber klinikal
diperolehi daripada Jabatan Mikrobiologi Perubatan, Hospital Universiti,
Kuala Lumpur. E. faecalis (41 daripada 71, 58%) adalah spesies dominan
yang dipencilkan daripada sumber ternakan. Selain itu, E. faecium (3
daripada 71, 4%). E. casseliflavus (4 daripada 71, 6%), E. durans (18
daripada 71, 25%) dan E. hirae (5 daripada 71, 7%) juga dikesan. 29
pencilan daripada sumber klinikal dikenalpasti sebagai E. faecalis (19

pencilan, 66%). E. faecium (8 pencilan, 28%), E. mundtii (1 pencilan, 3%)



dan E. raffinosus (1 pencilan, 3%). Kesemua pencilan rintang terhadap
ceftazidime, erythromycin, kanamycin, nalidixic acid dan streptomycin
(100%). Pencilan-pencilan klinikal juga menunjukkkan kerintangan yang
tinggi terhadap cephalothin, gentamicin dan norfloxacin (100%). 64
daripada 71 pencilan ternakan, dan 26 daripada 29 pencilan klinikal rintang
terhadap vancomycin dan ini menunjukkan kerintangan yang tinggi pada
enterococci rintang vancomycin dikesan dikalangan pencilan. Kesemua 71
pencilan ternakan menunjukkan kerintangan terhadap pelbagai antibiotik
dengan julat indeks kerintangan pelbagai terhadap antibiotik (MAR) di
antara 0.53 hingga 1.0 manakala julat untuk pencilan klinikal antara 0.6
hingga 0.86. MAR indeks yang tinggi mencadangkan bahawa semua
pencilan berasal dari sumber yang berisiko tinggi. Berdasarkan analisis
plasmid profil, 29 corak plasmid diperolehi daripada pencilan ternakan
dengan saiz plasmid di antara 1.1 ke 35.8 megadalton. Plasmid analisis
dari pencilan klinikal dikumpulkan kepada 9 corak plasmid bersaiz di antara
1.85 ke 35.8 megadalton. RAPD-PCR telah digunakan untuk menghasilkan
corak genomic polimorfik untuk membezakan pencilan-pencilan enterococci.
Dua primer (GEN15008 dan GEN15009) dipilih selepas menyaring 10
primer. Dua primer tersebut menghasilkan keputusan yang pada
keseluruhan pencilan yang dikaji dengan saiz jalur di antara 0.25 kb ke 5.0
kb. Dendrogram yang terhasil dikaji perkaitan interspesifik antara pencilan,
dua kluster utama diperolehi dan dibahagi kepada beberapa subkluster

menunjukkan kepelbagaian genetic di kalangan pencilan. Fragmen vanA



spesifik (732 bp) dikesan pada 96 daripada 100 (96%) pencilan. 29 (100%)
pencilan klinikal dan 67 daripada 71 (94%) pencilan ternakan adalah positif
pada gen vanA. 4 (6%) pencilan ternakan adalah positif pada vanC2/C3

(439 bp). Pencilan-pencilan yang mengandungi gen vanB atau vanC1 tidak

dikesan.
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CHAPTERI|

INTRODUCTION

Enterococcus species belong to the family Streptococcaceae. They are
catalase-negative, gram-positive cocci, occur singly, in pair and in short chain
organisms. These organisms were considered as a part of the normal flora of
the bowel, genital tract and anterior urethrae of humans with some also being
found on the skin, vaginal secretions and in the perineal area (Kaye, 1982).
They are not only found in humans but also widely distributed in nature and

animals.

Among the 17 currently recognized species, Enterococcus faecalis and
Enterococcus faecium are the most frequently recovered species (Kaye, 1982;
Facklam and Collins, 1989). E. faecalis accounts for about 90% of all
encountered clinical isolates of Enterococcus and E. faecium accounts for 5-
10% of the isolates (Low et al., 1994). Besides the two species, they also

found E. durans as clinical isolates.

Vancomycin resistant-enterococci (VRE) gained much attention
nowadays. It means that these organisms are resistant to vancomycin.
Besides that, it also means that the organism has acquired an incredible array

of genes, which code for enzymes that permit this growth phenomenon to
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occur. Prior to 1986, VRE were considered a clinical rarity. Since 1988,
reports of VRE have been limited to a small number of outbreaks (Leclercq et
al., 1988; Uttley et al, 1988). However, within the last 6 years, enterococci
have become increasingly important nosocomial pathogens. Between 1989
and 1993 there was a 23-fold rise in VRE infections, from 0.3% to 7.9% of
nosocomial enterococcal infections. They have occurred as the second most
common cause of nosocomial infections and surgical wound infections
(Schaberg et al., 1991; Jarvis and Marton, 1992; Moellering, 1992; Mortensen
and Larocco, 1992) and the third most frequently reported cause of
bacteremia (Schaberg et al., 1991, Lemmen and Daschner, 1996). They are
becoming increasingly important agents of human disease, largely because of
their resistance to antimicrobial agents to which other streptococcus are
generally susceptible (Lee and Wetherall, 1987) and has been commonly
characterized as multiple-drug-resistant gram-positive cocci (Mortensen and
LaRocco, 1992). VRE outbreak have occurred around the world in the past 2
years and in some enterococci, low-level innate antibiotic resistance has
mutated into high-level resistance to some agents example aminoglycosides
and increased incidence of multiple drug resistant enterococci (Montecalvo et
al., 1994; Antalek et al., 1995, Huycke ef al., 1998). Before the findings that
these bacteria were resistant to multiple antimicrobial agents (Boyce et al,,
1992; Murray, 1995; Son et al., 1999), aminoglycosides and vancomycin were
considered the drug of choice for the treatment of serious enterococcal

infections (Calia, 1996).



