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The presence of antibiotic residues and antibiotic resistant organisms in agriculture and
aquaculture environments and products constitute a potential threat to the sustainable
development and international trade in the industries. A total of 127 chloramphenicol
resistance isolates obtained from selected aquaculture ponds in Selangor and Perak,
Malaysia, were tested their susceptibility to common antibiotic used in aquaculture by
using the disk diffusion method and minimal inhibitory concentration. Most of the
chloramphenicol resistant isolates were also highly resistant to nitrofurantoin (80.3%),
trimethoprim/ sulfamethoxazole (78%) and tetracycline (74.8%). The minimal
inhibitory concentration (MIC) analysis showed that most of the isolates were resistant
to chloramphenicol at MIC value > 1024 ppm. The chloramphenicol resistance genes

detection in the isolates using multiplex PCR assay shown that, two chloramphenicol



resistant genes (cat | and cat I1) were successfully amplified from 51 out of 127 isolates.
The assay determined that cat Il was the dominant gene occurring in 47 out of 127
isolates. Forty one of 76 isolates that did not carry positive cat genes, gave positive
changes in biochemical cat assay. Of the 51 cat gene positive isolates, 35 (69%) isolates
harbored plasmids. Among the 35 isolates, 21 were observed to harbor plasmid and
susceptible to streptomycin (> 6mm to STR10pg disk) and possibility of
chloramphenicol resistance gene transfer from these positive isolates to naive bacteria
via conjugation were tested by using plate mating method. However, the transfer of

chloramphenicol resistant gene was not clearly detected in any isolate.



Abstrak tesis diserahkan kepada Senat Universiti Putra Malaysia bagi memenuhi
keperluan untuk ljazah Master Sains
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Ogos 2011
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Kehadiran sisa antibiotik dan organisma yang rintang terhadap antibiotik di dalam hasil
pertanian dan akuakultur boleh menjejaskan kemampanan perkembangan industri ini.
Sebanyak 127 isolat bakteria yang rintang terhadap klorempinikol telah diperolehi
daripada kolam akuakultur di sekitar kawasan Selangor dan Perak, Malaysia telah diuji
kepekaannya terhadap antibiotik yang kebiasaannya digunakan di bidang akuakultur
dengan menggunakan kaedah peresapan cakera dan kepekatan perencatan minima.
Kebanyakan isolat yang rintang terhadap klorempinikol juga menunjukkan tahap
kerintangan yang tinggi terhadap nitrofurantoin (80.3%), trimitoprim/ sulfamethoxazole
(78%) dan tetrasiklin (74.8%). Analisa kepekatan perencatan minima menunjukkan
bahawa kebanyakan isolat ini rintang terhadap klorempinikol pada nilai melebihi 1024
bahagian per sejuta. Pengesanan kewujudan gen yang rintang terhadap klorempinikol
menggunakan kaedah PCR multiplek menunjukkan dua gen (cat | dan cat Il) telah

berjaya diperbanyakkan pada 51 daripada 127 isolat. Daripada jumlah tersebut 47 isolat



daripada 127 adalah positif terhadap cat Il. Sebanyak 41 daripada 76 isolat didapati
memberikan perubahan warna yang positif dalam cerakinan cat biokimia walaupun
tidak mengandungi gen cat. Sejumlah 35 (69%) daripada 51 isolat yang mempunyai gen
tersebut juga didapati mempunyai plasmid. Daripada 35 isolat, 21 isolat mengandungi
plasmid dan rentan terhadap streptomisin (> 6mm terhadap dis STR 10upg) dan
kebarangkalian pemindahan gen daripada isolat yang positif kepada isolat naif melalui
konjugasi diuji menggunakan kaedah pertemuan piring. Namun, pemindahan gen

rintang terhadap klorempinikol tidak berlaku pada sebarang isolat.
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The presence of antibiotic residues and antibiotic resistant organisms in agriculture and
aquaculture environments and products constitute a potential threat to the sustainable
development and international trade in the industries. A total of 127 chloramphenicol resistance
isolates obtained from selected aquaculture ponds in Selangor and Perak, Malaysia, were tested
their susceptibility to common antibiotic used in aquaculture by using the disk diffusion method
and minimal inhibitory concentration. Most of the chloramphenicol resistant isolates were also
highly resistant to nitrofurantoin (80.3%), trimethoprim/ sulfamethoxazole (78%) and
tetracycline (74.8%). The minimal inhibitory concentration (MIC) analysis showed that most of
the isolates were resistant to chloramphenicol at MIC value > 1024 ppm. The chloramphenicol
resistance genes detection in the isolates using multiplex PCR assay shown that, two
chloramphenicol resistant genes (cat | and cat I1) were successfully amplified from 51 out of 127

isolates. The assay determined that cat Il was the dominant gene occurring in 47 out of 127



isolates. Forty one of 76 isolates that did not carry positive cat genes, gave positive changes in
biochemical cat assay. Of the 51 cat gene positive isolates, 35 (69%) isolates harbored plasmids.
Among the 35 isolates, 21 were observed to harbor plasmid and susceptible to streptomycin (>
6mm to STR10ug disk) and possibility of chloramphenicol resistance gene transfer from these
positive isolates to naive bacteria via conjugation were tested by using plate mating method.

However, the transfer of chloramphenicol resistant gene was not clearly detected in any isolate.
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Kehadiran sisa antibiotik dan organisma yang rintang terhadap antibiotik di dalam hasil pertanian
dan akuakultur boleh menjejaskan kemampanan perkembangan industri ini. Sebanyak 127 isolat
bakteria yang rintang terhadap klorempinikol telah diperolehi daripada kolam akuakultur di
sekitar kawasan Selangor dan Perak, Malaysia telah diuji kepekaannya terhadap antibiotik yang
kebiasaannya digunakan di bidang akuakultur dengan menggunakan kaedah peresapan cakera
dan kepekatan perencatan minima. Kebanyakan isolat yang rintang terhadap klorempinikol juga
menunjukkan tahap kerintangan yang tinggi terhadap nitrofurantoin (80.3%), trimitoprim/
sulfamethoxazole (78%) dan tetrasiklin (74.8%). Analisa kepekatan perencatan minima
menunjukkan bahawa kebanyakan isolat ini rintang terhadap klorempinikol pada nilai melebihi
1024 bahagian per sejuta. Pengesanan kewujudan gen yang rintang terhadap klorempinikol
menggunakan kaedah PCR multiplek menunjukkan dua gen (cat | dan cat Il) telah berjaya
diperbanyakkan pada 51 daripada 127 isolat. Daripada jumlah tersebut 47 isolat daripada 127

adalah positif terhadap cat Il. Sebanyak 41 daripada 76 isolat didapati memberikan perubahan



warna yang positif dalam cerakinan cat biokimia walaupun tidak mengandungi gen cat.
Sejumlah 35 (69%) daripada 51 isolat yang mempunyai gen tersebut juga didapati mempunyai
plasmid. Daripada 35 isolat, 21 isolat mengandungi plasmid dan rentan terhadap streptomisin (>
6mm terhadap dis STR 10ug) dan kebarangkalian pemindahan gen daripada isolat yang positif
kepada isolat naif melalui konjugasi diuji menggunakan kaedah pertemuan piring. Namun,

pemindahan gen rintang terhadap klorempinikol tidak berlaku pada sebarang isolat.



CHAPTER 1

INTRODUCTION

Malaysia’s future total fish production can be boosted by the aquaculture sector that has
a very good growth potential. It is undeniable that the fisheries sector comprising of
fisheries and aquaculture plays an important role in the national economy in terms of
employment, income, foreign exchange and particularly food production (Tan, 1998).
Malaysia has the highest fish consumption with an estimated average per capita
consumption of 49 kg per capita in year 2000. This is further increased to 53 kg per
capita in the year 2005, and is expected to rise further to 56 kg per capita in the year

2010 (Othman, 2006).

Diseases are a major problem in these aquaculture industries. For example, vibriosis is a
disease caused by Vibrio isolates which infect crustaceans and fishes. To overcome
these problem, several antibiotics such chloramphenicol, tetracycline, ampicilin and
streptomycin are usually used. The prolonged and overused of these antibiotics were
developing antibiotic resistance in bacteria which has posed a challenge to the

aquaculture industry (Bhattacharya et al., 2000).

According to Tenover and Hughes, (1996), inappropriate and indiscriminate use of
antibiotics in animal husbandry, agriculture and aquaculture are the reasons for
increased antibiotic resistances in bacteria. The spread of these antibiotics resistant
bacteria and resistant genes in the environment can be transferred back to animal and

human through food chain. The aquaculture products which were contaminated with

1



antibiotics residues combining with human bacterial pathogens are a public health

hazards concerns (Cole et al., 2003).

According to Rhodes et al., (2000), interactive relationships exist between aquaculture
bacteria and human bacteria in the environment. For example there were cases where
antibiotic resistance bacteria isolated from fish hatcheries (Escherichia coli and
Aeromonas) was found containing similar characteristics as bacteria isolated from
patients in hospitals. These interactions not only lead to food- borne illness but also
induced disease outbreaks in human since these bacteria can adapt rapidly in human
body temperature. These conditions worsen if antibiotics that are typically used in
aquaculture were also used in treating human disease and infection. For example, an
antibiotic such as oxytetracycline that are used both in aquaculture and human treatment

would decrease their therapeutic efficiency in aquaculture.

One option to overcome these problems is switching to other antibiotics such
chloramphenicol which has broader spectrum activity (Benbrook, 2002). However,
chloramphenicol are highly toxic to human even in low doses and it’s already banned

from use in aquaculture in many countries including Malaysia (DOF, 2009).

For this reason, this project was conducted with the objective to study the impact of
chloramphenicol antibiotics as therapeutic, growth-promoting or prophylactic to the
aquaculture industry. Studies by other researchers showed that the usage of these

antibiotics contributed to resistance bacteria problems. These bacteria can transfer their



resistant gene between non-pathogenic to pathogenic bacteria in natural habitat in
aquaculture farm especially shrimp and fish and being a major health concern in term of

food safety and foreign trade.

This research can also be a survey on level of contamination of chloramphenicol in
aquaculture environment and action should be taken to prevent if the high occurrence

and spread of multidrug- resistance bacteria in Malaysian aquaculture ponds.

Justifications of the study:
1. To assess the connection of hazards use of antibiotics in aquaculture farming
and the impact to the aquatic organisms and public human health.
2. To improve the aquaculture farming system into a good practicing management
system.
3. To determine whether the development of antibiotic resistance bacteria in
Malaysian aquaculture environments is due to the introduction and spread of

resistant genes or naturally exist.



Objectives of the study:
Therefore, the objectives of this study are:
1. To determine the susceptibility of chloramphenicol resistance isolates to
antibiotics commonly used in Malaysia aquaculture industry.
2. To detect the presence of chloramphenicol resistant genes in the isolates.
3. To detect the presence of plasmids in chloramphenicol resistance isolates.
4. To investigate the possibility of chloramphenicol resistant gene transfer from

positive to naive bacteria via conjugation assay.
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