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Antibiotic Resistant and Plasmid Profiling of Non-sucrose Fermenting Vibrio spp.

Queh Geok Boi
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ABSTRACT

In this study. river water and seafood samples were collected monthly from September to November 2005 to
determine the occurrence of non-sucrose fermenting Vibrio spp. in the samples, antibiotic resistance and
plasmid profiles. 18 water samples and 24 seafood samples were collected monthly during the period of study.
The water samples were collected from Sg. Bako. Sg. Kuap and Sg. Melaban. Seafood samples were collected
from Gambir market, Kenyalang Park market, Pertanak market and 3™ miles market. Thiosulfate-Citrate-Bile
Salt-Sucrose (TCBS) agar and CHROMagar Vibrio (CV) were used to detect the presence of non-sucrose
fermenting ¥ibrio spp. such as Vibrio parahaemolyticus and Vibrio vulnificus. Confirmation of Vibrio
parahaemolyticus isolates were performed via specific PCR with primers targeting the # gene. Overall, 70
isolates were analyzed for antibiotic resistance and plasmid profiles. Results showed that more than 50% of the
V. parahaemolyticus isolates were resistant to ampicillin, bacitracin. carbenicillin. cephalothin, methicillin and
streptomycin with multiple antibiotic resistant index (MAR) ranging from 0.25 to 0.67. Plasmid DNA with
sizes ranging from 1.1 MDa to 91.2 MDa were found in the V. parahaemolyticus isolates. All V. vulnificus
isolates showed resistant towards ampicilin, bacitracin, carbenicillin, cephalothin and methicillin with MAR
index between (.42 and 0.52. Plasmids found in V. vidnificus were 3.7 MDa and 4.8 MDa in size. There were
no correlation between the antibiotic resistance pattern and the presence of plasmid.

Keywords: Antibiotic resistance: Plasmid: Vibrio spp.

ABSTRAK

Dalam penyelidikan ini, air sungai dan sampel makanan laur telah dikumputkan secara hulanan dari bulan
September hingga November 2005 untuk menentukan kehadivan bakteria non-sucrose fermenting Vibrio spp.,
antibiotic resistan dan profil plasmid. 18 sampel air dan 24 sampel makanan lawt telah dikimpulkan secara
bulanan dalam penyelidikan ini. Sampel air dikumpulkan dari Sg. Bako, Sg. Kuap dan Sg. Melaban. Makanan
lawt dikumpulkan dari pasar Gambir, Kenyalang, Pertanak dan Batu tiga. Agar TCBS dan ChromAgar Vibrio
(CV) digunakan untuk mengesan kehadiran non-sucrose fermenting Vibrio spp. seperti Vibrio parahaemolyticus
dan Vibrio vulnificus. Pengesahan V. parahaemolviicus dijalankan melalui teknik PCR dengan menggunakan
primer untuk mengesan gen tl. Secara keseluruhannva, 70 pencilan spesies dianalisa untik antibiotik resistan
dan profil plasmid  Dari penvelidikan ini didapati lebih daripada 50% pencilan spesies adalah resistan
terhadap ampicilin, bacitracin, carbeniciilin, cephalothin, methicillin dan streptomycin dengan indeks MAR
(multiple antibiotic resistance) dalam lingkungan 0.25-0.37. Plasmid DNA dengan size di antara 1.1 MDa -
91.2 MDa didapati dalam V. parahaemolyticus. Semua pencilan spesies V. vulnificus menunjukkan resistan
terhadap ampicilin, bacitracin, carbenicillin, cephalothin dan methicillin dengan indeks MAR antara (042 dan
0.52 MDa. Plasnid yang didapati di dalam V. vulnificus adalah bersaiz 3.7 MDa dan 4.8 MDa. Tiada kaitan
vang ketara di antara corak kerintangan terhadap antibiotik dan kehadiran plasmid.

Kata kunci: Antibiotik resistan: Plasmid: Fibrio spp.
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CHAPTER 1

INTRODUCTION
1.0 Introduction

Vibrio parahaemolyticus and Vibrio vulnificus are members of the Vibrionaceae
family (Koneman er a/., 1994). Both species are halophilic. Gram-negative bacteria that are
indigenous in the estuarine environment (Brauns et al., 1991: Coleman and Oliver, 1996).
They are both pathogenic to human. According to Lee et al. (1998), V. vulnificus causes fatal
septicemia after consumption of contaminated raw seafood. V. parahaemolyticus has also
been associated with acute gastroenteritis in human resulting from raw oyster consumption
(Bej et al., 1999). Oysters, clams, fish, water and plankton have been described as reservoirs

for V. vulnificus and V. parahaemolyticus (Harwood et al., 2004).

This study is important in trying to determine the prevalence of V. parahaemolyticus
and V. vulnificus in the environment and seafood as both of these species can potentially cause
human intestinal diseases, some of which are fatal (Linkous and Oliver, 1999). Moreover, the

! study of the prevalence of V. parahaemolyticus and V. vulnificus is crucial in order to
understand the occurrence and distribution of these species. In this study, the prevalence of V.
vulnificus and V. parahaemolvticus in cockles and water samples were investigated between
September, 2005 and November, 2005. The cockles and shrimps were collected from the 3™
miles market, Kenyalang market, Pertanak market and Gambir market. Meanwhile, water

samples were collected from Sungai Melaban, Sungai Kuap and Sungai Bako.
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Detection of bacteria has often involved various conventional biochemical tests that
are time consuming. Although not precise for specific detection of Vibrio species, as they
have similar biochemical metabolism, this step is needed in order to cultivate pure culture for
further analysis. In this study, isolation of the V. vulnificus and V. parahaemolyticus isolates
was done by pre-enrichment in alkaline peptone water (APW), primary selection using
Thiosulfate-Citrate-Bile Salt-Sucrose (TCBS) agar and CHROMagar Vibrio (CV) agar.
Confirmation of isolates was then performed via a string of biochemical tests and specific
polymerase chain reaction (PCR). The six biochemical tests performed in this study were the
oxidase test, catalase test, triple sugar iron (TSI) agar test, salt tolerance tests, citrate

utilization test using Simmons citrate agar and D-cellobiose fermentation test. Later, specific

Polymerase Chain Reaction (PCR) was applied for specific confirmation of V.
parahaemolyticus by targeting the species specific thermolabile (#/) hemolysin gene by using a

set of primers targeting a fragment of the 450 bp of ¢/ gene (Bej et al., 1999). |

Another component of this study was the antibiotic resistance test for the V. vulnificus

and V. parahaemolyticus isolates. Determination of occurrence of antibiotic resistance in

Vibrio spp. isolated from food and environment is essential in order to survey the development

l of antibiotic resistance gene in Vibrio spp. At the same time, antibiotic resistance tests can be
! used to determine the presence of multiple antimicrobial resistances among Fibrio spp. as
shown by Ottaviani et al. (2001). In addition, antibiotic susceptibility test is vital in order to

control the overuse of antibiotic resources by determine which antimicrobial agent should be

used for treatment. Ottaviani ef al. (2001) suggested that antimicrobial susceptibility testing

of non-cholera Vibrio spp. using Kirby-Bauer method is very reliable.
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In addition, plasmid profiling was also performed to determine plasmid carrying
strains and the numbers of plasmid harbored by each strain. Plasmid profiling is an easy and
inexpensive technique because a single set of reagent and equipment can be used by many
species of bacteria (Mayer, 1988). Plasmid profiling in combination with antibiotic
susceptibility testing were used to determine the correlation between plasmid presence and the

antibiotic resistance patterns of all the V. vulnificus and V. parahaemolyticus isolates.

1.1  Objectives

The objectives of this research were:

1. To document the prevalence of V. vulnificus and V. parahaemolyticus in seafood and

water samples collected from various locations in Kuching-Samarahan districts between

September, 2005 and November, 2005.

. To determine the occurrence of antibiotic resistance in V. vulnificus and V.

parahaemolyticus isolates in water and seafood samples.

1il. To perform plasmid profiling in order to record plasmid carrying strains and numbers of

plasmid harboured by each strain.

. To determine correlation between the presence of plasmids and the antibiotic resistance

patterns of the V. vulnificus and V. parahaemolyticus isolates.




CHAPTER 2

LITERATURE REVIEW
2.0 The genus Vibrio

The Genus Vibrio is classified in the family of Vibrionaceae along with other genera
such as Aeromanas, Photobacterium, Plesiomonas, Listonella and Shewanella (Koneman et
al., 1994). Zanetti et al. (2001) stated that Vibrio spp. included avirulent strains and virulent

strains capable of causing epidemics such as cholera and other human intestinal diseases.

Members of this genus are Gram negative, facultative anaerobe and motile rod with a
polar flagellum. They are capable of both respiratory and fermentation metabolism and are
positive for oxidase and catalase tests. Vibrio spp. are found in the aquatic environment in
both salt and fresh water. They are also found in crustacean, annelids, shellfish, coral,
sediment and marine plankton (Dilmore and Hood, 1986: Harwood et al., 2004; Okada et' al.,
2005). All vibrios are halophilic except for Vibrio cholerae and Vibrio mimicus. However,

all vibrios” growth is enhanced in the presence of 1% NaCl.

Currently. there are 37 well-known Vibrio spp. (Ottaviani et al., 2003) and 12 Vibrio
spp. are known to be human pathogens (Balows ¢t al., 1991). V. cholerae, V. vulnificus, V.
parahaemolyticus and V. mimicus are frequently reported to be involved in human
gastroenteritis usually associated with consumption of contaminated raw seafood (Balows et

al., 1991). Meanwhile, Vibrio spp. such as Vibrio damsela, Vibrio fluvialis, Vibrio furnissii,

Vibrio alginolyticus, Vibrio metschnikovii and Vibrio hollisae are occasional human pathogens




(Kaysner and DePaola, 2004). Infections in human include cholera, diarrhea and
extraintestinal infections such as wound infections, ear infections, eye infections and fatal

primary septicemia (Balows et al., 1991).
2.0.1 Vibrio parahaemolyticus

Vibrio parahaemolyticus is a sucrose non-fermenting bacterium. It is indigenous in
the marine and estuarine environments and form part of the natural biota of fish and shellfish.
Lozano-Leon et al. (2003) reported that the presence of V. parahaemolyticus was normally
higher during the warmer months of the year. Identification of V. parahaemolyticus is gaining
importance, as it not only causes diseases in shrimp but also gastroenteritis in human (Gopal

et al., 2005).

V. parahaemolyticus was first isolated in Japan in 1950 by Fujino er al. from food
poisoning patients. It is serotyped into at least 12 O groups and 65 K groups based on‘ the
somatic O and capsular K antigens (Depaola et al., 2003). However, according to Yeung ef al.
(2002), some of the strains cannot be serotyped. In Malaysia, V. parahaemolyticus was

responsible for 3% of food-bomne infection (Bilung ez al., 2005).

The virulence factors of V. parahaemolyticus are related to the thermostable direct (tdh)
hemolysin and tdh-related (1rh) gene possess by V. parahaemolyticus (Bej et al.. 1999). The
thermostable direct (#¢/A) hemolysin is known to cause the Kanagawa phenomenon, a reaction

that produces hemolysin to hemolyse human erythrocytes (Lozano-Leon et al., 2003).




Although, most clinical specimens are Kanagawa Positive, only 1% of environmental
isolates detected can cause the Kanagawa phenomenon (Balows er al.,, 1991). This low
prevalence makes the screening of possible virulent strains in environment and food to be
difficult. Therefore, the monitoring of food contamination is done based on species-specific
thermolabile (¢/) gene (Hara-Kudo et al., 2003). According to Bej e al. (1999), simultaneous
amplification of the thermolabile (#/) hemolysin gene, thermostable direct hemolysin (tdh)
gene and thermostable-related hemolysin (#7%) gene can be used for the detection of

pathogenic V. parahaemolyticus by multiplex PCR.

The occurrence and densities of Vibrio parahaemolyticus in seafood and the
environment is dependent on locations, climates, types of sample, fecal pollution and the
analytical methodology (DePaola et al., 2002). The abundance of V. parahaemolvticus in
oyster is more affected by temperature rather than salinity, In the warmer month, V.
parahaemolvticus grows in sufficient nutrient. However, the growth tends to slow down and

stop in cooler month (DePaola et al., 2003).

Besides that, the condition of the hosts also affects the abundance of ¥
parahaemolvticus in seafood, as the hosts differ in diet, health and reproductive status.
DePaola et al. (2002) also revealed that high level of V. parahaemolyticus (10° g in Gulf

Coast oyster is probably due to post-harvest.

A study revealed that cockle (Anadara granosa) is a potential reservoir for V.

parahaemolyticus. The study had reported the harvesting condition of cockles, which required

5.5 hours before proper refrigeration lead to the increase in the proliferation of V.




parahaemolyticus to infectious level. Moreover, the post-harvesting processes do not include
any chemical preservative to prevent microbial growth. Instead, cockles were distributed on
the same day to market after harvesting, which may explain the high occurrence of V.

parahaemolyticus in cockles (Bilung er al., 2005).
2.0.2 Vibrio vulnificus

Vibrio vulnificus is a halophilic, lactose fermenting and sucrose non-fermenting
bacterium. It is natural inhabitant of shellfish, fish, water and plankton and can often be found
in warm estuarine environment of average salinities (Laughlin and Lavery, 1995; Fukushima
and Seki, 2004). V. vulnificus was first isolated by the U.S. Centers for Disease Control (CDC)

in 1964 and was initially misidentified, as V. parahaemolyticus (Harwood et al., 2004).

V. vulnificus is classified into three biotypes. Biotype 1 is a human pathogen
associated with the consumption of raw shellfish, biotype 2 is pathogenic for eel and bioty.pe 3
1s isolated from wound infections (Radu et al., 1998). V. vulnificus biotype 1 holds the highest
fatality rate associated with food-borne diseases and wound infections in the United States
(Linkous and Oliver, 1999). Meanwhile, V. vulnificus biotype 2 has been reported to cause
economic loss in brackish water eel culture in Europe (Sanjuan and Amaro, 2004). These
three biotypes of V. vulnificus are grouped based on the type of host, indole production,

serotype and genetic subtyping.

Harwood et al. (2004) described that V. vulnificus can enter “viable but nonculturable

state when exposed to low temperature (below 4°C). In this state, the V. vulnificus is still alive




and continue its respiratory activity but it cannot be cultured, making it undetectable by

standard culture method (Coleman and Oliver, 1996),

According to Linkous and Oliver (1999), virulent strains of V. vulnificus possess a
variety of virulent factors including the ability to produce hemolysin, elastolytic protease, iron
acquiring ability, specialized polysaccharide capsule and endotoxic lipopolysaccharide. Kim
et al. (2003) reported heavy drinkers of alcohol, patients with hepatic diseases and people with
suppressed immune response are more vulnerable to the infections of virulent V. vulnificus

strain,

Marcos-Noales et al. (1999) had studied the survival of V. vulnificus Biotype 2 in
different salinities, temperatures and under starvation. In this study, he documented that V.
vulnificus survive in 0% salinity but losses its ability to be cultured after a few days due to cell
wall damage. In 0% salinity, V. vulnificus is reduced in number but maintain its virulence as
if it was in a culturable state. It also maintains its virulence although under Star'va-tion
condition. The optimal salinity for its survival is 1.5% and the optimal temperature is
dependent on the salinity (25°C in 0.3% and 0.5% salinity). Under optimal conditions V.
vulnificus can survive up to 3 years. Parvathi et al. (2004) also reported that occurrence of V.
vulnificus counts is more dependent on salinity than on temperatures. Parvathi er al. (2004)

further revealed that the seasonal variation in temperature is not very distinct in tropical water.

Moreover, the occurrence of V. vulnificus is high in oysters when salinity of the water is low.




21 Isolation and identification

TCBS agar is a selective differential medium used in the isolation of vibrios. It can
suppress the growth of non-target bacteria such as the family Enterobacteriaceae, genus
Pseudomonas and Gram positive bacteria due to its high pH (pH 8.6), along with the presence
of ox bile. Both V. parahaemolyticus and V. vulnificus will form green colonies in TCBS
(Harwood et al., 2004). Proteus mirabilis and Providencia rettgeri survive in TCBS but form

minute blue-green colonies.

The colonies of V. parahaemolyticus in TCBS agar are smooth and turbid, 2-4 mm in
diameter, with green or blue centers. V. vulnificus forms green colonies that are smaller with
| mm in diameter (Hara-Kudo er al., 2001). According to Ottaviani ez al. (2003), colonies of
I parahaemolyticus can be differentiated from V. mimicus and V. vulnificus when cultured on
TCBS at 30°C. V. mimicus formed smaller and darker green colonies while V. vulnificus

formed wider and lighter green colonies.

CHROMagar Vibrio (CV) agar medium is a new chromogenic agar medium that is
more differentiative than TCBS. It contains substrate for $-galactosidase and specifically
differentiates V. parahaemolyticus from other vibrios. V. parahaemolvticus formed colonies
mauve in color while V. vulnificus formed pale blue colonies. The violet color of V.

parahaemolyticus on CV agar is not affected by other bacteria as only V. parahaemolyticus

formed violet colonies.




2.2 Biochemical tests

Elliot et al. (1995) has recommended several biochemical tests for the identification of
Vibrio spp. such as the oxidase test, catalase test, triple sugar iron (TSI) agar, citrate utilization

test, salt tolerance test and D-cellobiose fermenting ability test.

The oxidase test can be used to detect the presence of cytochrome ¢ oxidase enzyme
system in aerobic respiration. The test can be performed by pouring the reagent onto the plate
of bacteria or using filter paper soaked with the test reagent. It can be used to identify
Neisseria, Pseudomonas, Vibrio and Pasteurella spp. (Bradshaw, 1992). Both V.
parahaemolyticus and V. vulnificus are oxidase positive and will change the reagent to purple

color.

The catalase test can be used to identify bacteria that produce the enzyme catalase.
Catalase can degrade hydrogen peroxide into oxygen and water. Anaerobic bacteria? are
unable to degrade hydrogen peroxide and may die from the poisonous accumulation. This test
can be performed by dropping the hydrogen peroxide (3%) onto the bacteria (Bradshaw,
1992). Both V. parahaemolvticus and V. vulnificus will form bubbles indicating they are

catalase positive.

Another test involved is the use of triple sugar iron (TSI) agar. The agar tests for
carbohydrate fermentation of the bacteria on agar slant. The medium contains a tryptic

hvdrolysate of casein as source of carbon and nitrogen, sodium chloride and phenol red

mdicator that turn yellow when pH is below 6.8. It contains three types of carbohydrate




{glucose, sucrose and lactose) (Koneman et al., 1994). V. parahaemolyticus should show
alkaline slant and acidic butt indicating that it is a non-lactose fermentor. Meanwhile, V.
vulnificus should cause alkaline (rarely acidic) slant and acidic butt because it is a lactose

fermentor.

Citrate utilization using Simmons citrate agar is performed to identify the ability of
bacteria to use citrate as single source of carbon. The medium contains sodium citrate,
ammonium salt and bromothymol blue indicator. The green indicator turns to Prussian blue

color when citrate utilization causes alkaline reaction (Benson, 1998).

In addition, the salt tolerance test also can be used to differentiate Vibrio spp. V.
parahaemolyticus and V. vulnificus are halophilic bacteria and required salt for locomotion in
marine (McCarter, 1995). V. parahaemolyticus can only survive in 3% NaCl, 6% NaCl and

89 NaCl. In contrast, V. vulnificus can only survive in 3% and 6% NaCl

The phenol red D- cellobiose test is used to test the utilization of cellobiose. Phenol
red serves as the pH indicator, which turn to yellow because of acidic fermentation. Durham
tube can be used to collect any gas formation. V. parahaemolyticus usually is not a D-

cellobiose fermenter. In contrast, V. vulnificus 1s expected to show a positive result, as it

terments D-cellobiose.




2.3  Polymerase Chain Reaction

The Polymerase Chain Reaction (PCR) technique was first described by Mullis and
Faloona in 1987 and since then, PCR has been used in numerous areas of biological sciences
(Babalola, 2003). PCR can be utilized in the microbiology field for rapid and sensitive
confirmation of bacteria identities by only allowing selective amplification of specific target
DNA sequence by a factor of 10° and more copies within hours. Moreover, PCR can be used
for amplifying DNA extracted from complex organically rich environmental isolates, food

1solates and viable but nonculturable cells (Brauns ef al., 1991).

Strachan and Read (1999) described that the requirement for specific PCR
amplification is prior target sequence information for designing two oligonucleotide primers.
These primers will bind to the complementary target DNA sequences. Then, 7ag polymerase,
a heat stable DNA polymerase will start synthesizing the new complementary DNA strands.
The primers are often 15 to 25 nucleotides long and 4 dNTPs (dATP, dTTP, dGTP and déTP)
are the building blocks for the new DNA strands. PCR amplifications are usually run on an
automated thermal cycler for 30 cycles of amplification, each containing a denaturation, re-
annealing and DNA extension steps. The PCR product cloned is short, typically in 0.5 to 5 kb
m size for efficient amplification. Then, the PCR product is analyzed using gel

electrophoresis and can be visualized with UV light after staining with ethidium bromide,

Specific PCR is very useful for the confirmation of V. parahaemolyticus strains as

some of the strains show atypical biochemical test reactions (Gopal et al., 2005). The atypical

biochemical reactions include positive reactions for arginine, sucrose and cellobiose and




negative reactions for lysine, arabinose and maltose. In this research, #/ primers were used to

target the V. parahaemolyticus thermolabile (1f) hemolysin gene.

2.3.1 Thermolabile (z/) hemolysin gene

The thermolabile (z/) hemolysin gene is found in all of ¥. parahaemolyticus in clinical,
environmental and seafood isolates. The same study also used the ¢/ gene for the total
detection of V. parahaemolyticus in shellfish. This gene was described by Taniguchi ef al. in
1986 and was found to encode a 45.5 kDa protein. The preprotein and the mature protein
consisted of 418 amino acids and 398 amino acids, with the molecular weights 47.5 kDa and
45.3 kDa, respectively (Bej ef al., 1999). In this research, primers targeting the ¢/ gene

amplifying a 450 bp fragment was used.

2.4 Antibiotics

Antibiotics are synthetic or natural chemical compounds that can inhibit the growth of
or kill bacteria (Burman and Olsson-Liljequist, 2001). Antibiotic are grouped into several
classes. Examples of antibiotic classes are beta-lactam, semisynthetic penicillin, macrolides
aminoglycosides, peptide antibiotic, tetracycline, chloramphenicol and quinolones (Kucer and

Bennett, 1987).

Beta-lactam antibiotics include penicillin and cephalosporin.  Cephalothin is
semisynthetic cephalosporin derived from cephalosporin ¢. Semisynthetic penicillins include

ampicillin, methicillin and carbenicillin. Beta-lactam antibiotic and semisynthetic penicilling
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have similar action and can inhibit the cell wall synthesis of bacteria. Ampicillin is used
actively against gram negative bacilli by interfering with the formation of bacterial cell wall.
Methicillin is also a beta-lactam antibiotic. It is the first penicillinase-resistant semisynthetic
penicillin. Carbenicillin is also a semisynthetic penicillin that acts by inhibiting the bacteria

cell wall synthesis.

Streptomycin is an aminoglycoside, which can be used against gram positive and
negative bacteria. It can bind to the 30s subunit of bacteria ribosomes causing miscoding of
mRNA codons.  Resistance to streptomycin had been reported to be caused by
aminoglycoside inactivating enzyme. Kanamycin is another types of aminoglycoside that is
similar to streptomycin. However, it is more toxic. Gentamicin is related to aminoglycoside.

It has bacteriacidal effect by inhibiting the protein synthesis in bacteria.

Tetracycline inhibits bacteria protein synthesis by binding to the 30s subunit of
bacteria ribosomes and inhibits the enzyme of aminoacyl-t-RNA. Tetracycline can alter the
cytoplasmic membrane and inhibit the DNA replication. It is effective in treating V. cholerae,

V. parahaemolyticus and V. vulnificus.

Chloramphenicol is the first-broad-spectrum antibiotic with benzene ring, It is
bacteriostatic as it can inhibit protein synthesis. Resistance to chloramphenicol had been
caused by chloramphenicol acetyltransferase. Erythromycin is classified under the group of
macrolides. It interferes with bacteria protein synthesis at ribosome by binding to 50s subunit.

Nalidixic acid is in the group of quinolones. It is a chemotherapeutic drug. It inhibits the

DNA replication and has bactericidal effect (Kucer and Bennett, 1987).
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2.4.1 Antibiotic resistance

According to Burman and Olssen-Liljequist (2001), resistance to antibiotic has
increased rapidly since the introduction of penicillin after World War II. Bacteria can resist
antibiotic through several mechanism such as antibiotic target alteration, enzymatic
inactivation of antibiotic and prevention of antibiotic entry into the cell (Koneman er al.,

1994).

The rapid emergences of antibiotic resistant bacteria in the environment is mainly due
to the overuse and misuse of antibiotic in aquaculture, agriculture and food processing
(Burman and Olsson-Liljequist, 2001; Salyers and McManus, 2001). Vibrio spp. in shrimp
industries were found to be resistant towards antibiotic cephalothin, oxytetracycline, amikacin
and gentamicin but mostly to chloramphenicol and ampicillin as studied by Molina-Aja et al.
(2002). Their study has also documented a significant correlation that showed 87% of Vibrio
strains isolated from cultured penaeid shrimp were resistant to both carbenicillin ‘and
ampicillin. As described by Ottaviani ez a/. (2001), many strains of V. parahaemolyticus and V.
vulnificus isolated from seafood were resistant to penicillin, carbenicillin, ampicillin,
cephalothin and kanamycin. The presence of (-lactamase activity and multiple antibiotic

resistances in Vibrio spp. were also reported by Ottaviani et a/. (2001).

The mechanism of antibiotic resistance arises in bacteria can be divided into
chromosomal mutation resistance and acquired resistance (Hall er al., 1996). According to

Hall ef al. (1996). the most common resistance mechanism is through acquired resistance gene

via plasmid. A study by Molina-Aja et al. (2002) has shown the cephalothin resistance gene




was present in a plasmid of Vibrio strains. The same study also demonstrated that plasmid
was transferable to E.coli. In fact, plasmids have been identified as the major force for the
widespread of antibiotic resistance gene across species and genera (Salyers and Shoemaker,

1996; Hall and Partridge, 2001).
2.4.2 Antibiotic resistance test

According to Koneman ef al. (1994), there are several types of antibiotic resistance
tests. The disk diffusion susceptibility test is the most frequently used method to determine
the minimum inhibitory concentration (MIC). MIC is the lowest concentration of an
antibiotic that can inhibit visible in vitro growth of the microbe. The procedure for the disk
diffusion test as recommended by the National Committee for Clinical Laboratory Standards

(NCCLS) is based on the works of Bauer, Kirby and coworkers.

The disk diffusion test utilized antibiotic-impregnated disk, where the antib;otic
diffuses into the surrounding medium when the disk is exposed to the moist on agar surface.
NCCLS provides standard interpretative tables, which are derived from a correlation between
the zone sizes and MICs value of specific species tested by the disk diffusion method. The

test result is categorized into three categories: susceptible, intermediate and resistant,

NCCLS has also standardized the susceptibility test procedure in order to achieve a
reproducible result. Standard growth medium for susceptibility testing is Mueller-Hinton agar.

This medium contains dehydrated beef infusion, comstarch and acid digest of casein. It is

used because most organisms can grow well on the medium.




