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Abstract 17 
 18 
A total of 300 bacterial isolates of Aeromonas spp. were isolated from diseased Red 19 
Hybrid Tilapia, Oreochromis sp.. All the bacterial isolates were tested for antibiotic 20 
susceptibility against 16 types of antibiotics by using disk diffusion method. The 21 
antibiotics tested in this study were nalidixic acid (30 µg/disk), oxolinic acid (2 µg/disk), 22 
compound sulphonamides (300 µg/disk), doxycycline (30 µg/disk), tetracycline (30 23 
µg/disk), novobiocin (30 µg/disk), chloramphenicol (30 µg/disk), kanamycin (30 24 
µg/disk), sulphamethoxazole (25 µg/disk), flumequine (30 µg/disk), erythromycin (15 25 
µg/disk), ampicillin (10 µg/disk), spiramycin (100 µg/disk), oxytetracycline (30 µg/disk), 26 
amoxycillin (25 µg/disk) and fosfomycin (50 µg/disk). Heavy metal resistance pattern of 27 
the present bacterial isolates against mercury (Hg2+) chromium (Cr6+), copper (Cu2+) and 28 
Zinc (Zn2+) was also determined by using two fold agar dilution method. The results of 29 
the present study showed the percentage of antibiotic sensitivity of the present bacterial 30 
isolates ranged from 22.5 % to 100 % in which most of the present bacteria isolates were 31 
not sensitive to ampicillin on the other hand all the bacteria isolates were sensitive to 32 
nalidixic acid, flumequine and oxytetracycline. Overall, the total of sensitive case was 33 
reported as 75.5% whereas antibiotic resistance and intermediate sensitive case was 34 
recorded as 19.0% and 5.5 %, respectively. Multiple Antibiotic Resistance (MAR) value 35 
was recorded 0.25. The MAR value indicating that the sampled fish were highly exposed 36 
to the test antibiotics. Low resistance activity of the present bacterial isolates to the tested 37 
heavy metals (Cr6+: 35.8 %, Zn2+: 5.5 %, Cu2+: 25 % and Hg2+: 30 %) was observed 38 
revealed that low exposure of the tested heavy metals to the sampled fish. 39 
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INTRODUCTION 46 
 47 
Red Hybrid Tilapia, Oreochromis sp., is a popular aquaculture species in worldwide and 48 
known as chicken aquatic due to its faster growth characteristic. At present the market 49 
price of Red Hybrid Tilapia in Malaysia ranges RM 10 – 15/kg. Due to the high demand 50 
of tilapia in the market the production of tilapia is increasing rapidly. However, the 51 
expansion tilapia production is constrained by diseases problem. One of the diseases is 52 
Motile Aeromonad Septicemia (MAS) due to Aeromonas hydrophila.  53 
 54 
Based on the literature survey, many reports on the disease outbreak in tilapia farm due to 55 
A. hydrophila. For instance, Yambot (1998) reported that disease outbreak occurred in 56 
tilapia farm in Philippines from 1994 to 1996. Other report on A. hydrophila infection in 57 
the aquatic animals was Lee et al. (2009a) claimed that this bacterium was found in 58 
Malaysian Freshwater Giant Prawn, Macrobrachium rosenbergii. A. hydrophila was also 59 
detected in Silver Catfish, Pangasius sutchi (Lee et al, 2010a), America bullfrog, Rana 60 
catesbeina (Lee et al., 2009c), Asian seabass (Lates calcarifer) (Lee et al, 2010b), Asian 61 
clam (Corbicula fluminea) and many more. Thus, A. hydrophila was reported can be 62 
found in most of the aquatic animals that may posed a threat to aquatic animal health. 63 
Hence, this present study is carried out to reveal A. hydrophila colonized in Red Hybrid 64 
Tilapia with emphasis their antibiogram and heavy metal resistance pattern. 65 
 66 
 67 
MATERIALS AND METHODS 68 
 69 
Bacterial isolation and identification 70 
 71 
100 pieces of diseased Red Hybrid Tilapia, Oreochromis sp. with body weight 72 
approximately 520 to 725 g were collected from commercial fish farm located at Pasir 73 
Puteh, Kelantan, Malaysia. Fluid from external and internal part of fish was collected by 74 
using sterile cotton bud and spread plated on Glutamate Starch Pseudomonas (GSP) 75 
(Merck, Germany) of agar plate medium. All the inoculated media were incubated at 76 
room temperature of 25oC for 24 to 48 h (s) to incubation in inverted position. The 77 
bacterial colonies that growth on the selective media will further selected for the 78 
identification test. The bacterial isolates were identified using conventional biochemical 79 
tests (Lee et al., 2009b; Lee et al., 2010a) and were confirmed with commercial 80 
identification kit (BBL, USA) (Lee et al., 2009d; Lee et al., 2010b).  81 
 82 
Antibiotic Susceptibility Test  83 
 84 
Antibiotic susceptibility test were performed according to Kirby-Bauer disk diffusion 85 
method (Lee et al., 2009d; Lee et al., 2010a).  Bacterial isolates were randomly selected 86 
from the plates were cultured in Tryptic Soy Broth (TSB) for 18 to 24 h (s) at room 87 
temperature, 25oC. The bacterial cells were then centrifuged at 14500 rpm for 5 min (s) 88 
using minispin (Eppendorf, Germany). The concentration of the bacterial cells were 89 
adjusted to 109 colony forming unit (CFU) by using saline and monitored with 90 
Biophotometer (Eppendorf, Germany). The bacterial inoculums were swab on Trypticase 91 



Soy Agar (TSA) with zig zag pattern using sterile cotton swabs. Antibiotics were tested 92 
including Nalidixic acid (30µg), Oxolinic acid (2µg), Compound sulphonamides (300µg), 93 
Doxycycline (30µg), Tetracycline (30µg), Novobiocin (30µg), Chloramphenicol (30µg), 94 
Kanamycin (30µg), Sulphamethoxazole (25µg), Flumequine (30µg), Erythromycin 95 
(15µg), Ampicillin (10µg), Spiramycin (100µg), Oxytetracycline (30µg), Amoxycillin 96 
(25µg) and Fosfomycin (50µg) (Oxoid, England). Sterile forceps were used to place the 97 
antibiotic disc from antibiotic disc dispenser onto the agar surface. After incubation, the 98 
diameter (in mm) of inhibit zone that produced from each antibiotic disk were measured 99 
using ruler. Interpretation of the results namely as sensitive (S), intermediary sensitive (I) 100 
and resistance (R) according to the reference to the standard provided by the National 101 
Committee for Clinical Laboratory Standards (CLSI, 2006) and was made in accordance 102 
to the standard measurement of inhibitory zones in millimeter (mm). 103 
 104 
Multiple Antibiotic Resistance (MAR) Index Determination 105 
 106 
Multiple Antibiotic Resistance (MAR) Index of all the present isolates against the 16 107 
tested antibiotics were calculated based on the formula as follows (Lee et al., 2009a; Lee 108 
et al., 2010b): 109 
 110 

Multiple Antibiotic Resistance (MAR) Index = X / (Y x Z) 111 
 112 

Where, 113 
 114 
X = total of antibiotic resistance case; 115 
Y = total of antibiotic used in the study; 116 
Z = total of isolates 117 
 118 
A MAR Index value of equal or less than 0.2 were defined as those antibiotics were 119 
seldom or never used for the animal in term of treatment whereas the MAR Index value 120 
higher than 0.2 is considered that animal have received high risk exposure to those 121 
antibiotics (Lee et al., 2013). 122 
 123 
Heavy Metal Resistance Test 124 
 125 
The heavy metal resistance test was conducted by agar dilutions method with bacterial 126 
tolerance to four elements of heavy metal as follows: mercury (Hg2+) chromium (Cr6+), 127 
copper (Cu2+) and Zinc (Zn2+).  Bacteria suspension was spread onto the Trypticase Soy 128 
Agar (TSA) medium of Kalium Dichromate (K2Cr2O7), Zinc Sulphate (ZnSO4), Copper 129 
II Sulphate (CuSO4) and Mercury II Chloride (HgCl2) (Merck) for overnight in five 130 
different concentrations. The concentration for Zn2+ and Cr6+ was ranging from 25 to 400 131 
µg mL-1 while the concentration of Hg2+ and Cu2+ was ranging from 2.5 to 40 µg mL-1 132 
and 150 to 2400 µg mL-1, respectively. The bacterial were considered resistant if they 133 
were able to grow at concentrations of 10 µg mL-1 Hg2+, 100 µg mL-1 Cr6+ and 600 µg 134 
mL-1Cu2+ (Lee et al., 2009a; Lee et al., 2010b). 135 
 136 
 137 



RESULTS 138 
 139 
In the present study, a total of 300 bacterial isolates of Aeromonas spp.  were successfully 140 
isolated from Red Hybrid Tilapia, Oreochromis sp.. The present bacterial isolates showed 141 
positive in indole, catalase and motility tests. However, they were failed to utilize urea, 142 
inositol, raffinose and sorbitol. All present bacterial isolates possess blood hemolysis 143 
activity against horse blood cells. All the present study bacterial isolates were found 144 
sensitive to nalidixic acid, flumequine and oxytetracycline. More than 80 % of the 145 
bacterial isolates were found sensitive to oxolinic acid, compound sulphonamides, 146 
doxycycline, tetracycline, chloramphenicol and kanamycin. This present study was also 147 
documented a total of 70 % and 75 % of bacterial isolates were sensitive to erythromycin 148 
and fosfomycin, respectively. The percentage of sensitivity of present bacterial isolates to 149 
novobiocin, sulphamethoxazole, ampicillin, spiramycin and amoxycillin was ranged from 150 
10.7 to 55.8 % (Table 1). Overall, the total of sensitive case (75.5%) was reported higher 151 
than the resistance case (19%) and followed by intermediate sensitive case (5.5%) (Table 152 
1). The Multiple Antibiotic Resistance (MAR) values was 0.28. The MAR value 153 
indicated that the sampled fish in the present study was highly exposed to the tested 154 
antibiotics. Heavy metal test results showed the total percentage of bacteria resistant to 155 
Cr6+ was 35.8% whereas the percentage of present study bacterial isolates resistant to 156 
Zn2+ was 5.5%. The percentage of the present study bacterial isolates resistant to Cu2+ 157 
and Hg2+ was 25 % and 30 %, respectively.  158 
 159 
 160 
DISCUSSION 161 
 162 
The intensification of aquaculture activity in order to generate more production to fulfill 163 
the demand from market meet several constraints that restraint the expansion of 164 
aquaculture industry in worldwide. One of the major constraint is bacterial disease. 165 
Motile Aeromonad Septicemia (MAS) due to A. hydrophila was recognized as main 166 
problem in freshwater fish farming including tilapia. Many studies have been the 167 
existence of this bacterium in various aquatic animals.  168 
 169 
In the present study, a total of 300 bacterial isolates of Aeromonas spp. was successfully 170 
isolated and identified from diseased tilapia from commercial. The biochemical reactions 171 
of the present bacterial isolates such as utilization activities of urea, inositol, raffinose 172 
and sorbitol were same as claimed in the study of Lee et al. (2009a) where the bacterial 173 
isolates of A. hydrophila were isolated from Malaysia Giant Prawn, Macrobrachium 174 
rosenbergii. The present bacterial isolates were also shared similar biochemical reaction 175 
in indole, catalase and motility activities with the bacterial isolates of A. hydrophila 176 
isolated from various types of tropical ornamental fish (Najiah et al., 2008). All the 177 
bacterial isolates were found pathogenic due to their blood hemolysis activity. 178 
 179 
It is very important to reveal causative agent that responsible to the disease infection of 180 
the diseased fish in the present study. However, further study should be carried out to 181 
characterize antibiogram of the present bacteria isolates with the purpose to identify the 182 
most effective antibiotics for treatment uses. In the present study, nalidixic acid, 183 



flumequine and oxytetracycline were found effective in controlling all the bacterial 184 
isolates in the present study. Therefore, we suggest that these antibiotics can be used as 185 
treatment in commercial tilapia farm except for oxytetracycline as this antibiotic is 186 
banned by Malaysian government to be used in aquaculture activity. As a result, tilapia 187 
farmers may use nalidixic acid and flumequine as antimicrobial agent in their farm. 188 
However, flumequine may remain in the sediment and the surroundings after application 189 
and will effect directly on the external bacteria population within the aquatic ecosystem 190 
(Lalumera et al., 2004). Hence, tilapia farmers can use nalidixic acid alternately instead 191 
of using flumequine continuously. 192 
 193 
More than 50 % of the present bacterial isolates were found resistant to novobiocin, 194 
sulphamethoxazole, ampicillin, spiramycin and amoxicillin. The incidence of bacteria 195 
resistant to these antibiotics may be due to the increasing input of the antibiotic into 196 
tilapia culture system or probably as a consequence of the disposal of untreated sewage, 197 
industrial wastes and agricultural activities. These human activities may also contribute to 198 
the incidence of heavy metal resistance pattern of the bacterial isolates in the present 199 
study. The MAR index indicated that the sampling site is under antibiotic residues 200 
contamination in which the farmed tilapia were found highly exposed to the tested 201 
antibiotics. Hence, the finding of the present study create awareness about the 202 
contamination level in the environment. However, further study should be carried out 203 
before we can come to a conclusion. Alternatively, fish farmer may use natural product in 204 
fish health management. Several studies in literature claimed that many plant extracts 205 
showed positive in controlling bacterial diseases in fish. For example, Lee et al. (2008) 206 
claimed that aqueous and methanolic extracts of edible plant were found effective in 207 
controlling A. hydrophila. Lee et al. (2011a) was also found that Peperomia pellucida 208 
extract can inhibit the growth of A. hydrophila. Other study of Lee and Wendy (2013) 209 
claimed that essential oil of Cymbopogon nardus showed antimicrobial activity against 210 
various types of systemic bacteria isolated from aquatic animals including A. hydrophila. 211 
Other plant that found can control A. hydrophila was Ficus deltoidea Jack leaf as 212 
described Lee et al. (2011b). The application of natural product in controlling fish 213 
diseases is consider popular among fish farmer because is cheap and environmental 214 
friendly. 215 
 216 
In terms of heavy metal resistance pattern of bacterial isolates in the present study 217 
revealed that no more than 40 % of the present bacterial isolates were resistant to the 218 
tested heavy metals. Low incidence of heavy metal resistance case clearly showed that 219 
the water source of the sampling sites is suitable to be used for aquaculture activity. 220 
Based on the literature survey, there are studies claimed that high incidence of heavy 221 
metal resistance case was observed among isolated bacterial isolates. For instance, high 222 
antibiotic resistance case was found in the study of Lee and Wendy (2012) where the 223 
study is about to Vibrio alginolyticus, isolated from white leg shrimp, Litopenaeus 224 
vannamei. Other studies Lee and Wendy (2011) and Lee et al. (2010b) were also found 225 
high heavy metal resistance activity among bacteria isolated from wild Asian seabass and 226 
Asian seabass fingerling. Heavy metal resistance cases were observed among the present 227 
bacterial isolates could be the result of heavy metal contamination with fertilizer which 228 
contains heavy metal residues in which can contribute to heavy metal resistance cases 229 



among the bacteria in the present study. In additional, alternatives to antibiotics should be 230 
explored for aquaculture industry development to ensure its sustainability and food 231 
safety. Besides that, further studies should be carried out in the near future to reveal the 232 
relationship between antibiotic and heavy metal resistance pattern and incidence of 233 
antibiotics and heavy metal resistance among opportunistic bacteria concerning the 234 
possible risks to tilapia and public health. 235 
 236 
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Table 1 Percentage of sensitivity of present bacterial isolates against 16 types of    327 
             antibiotics 328 

Antibiotic (µg/disk) Resistance (%) Intermediary 
sensitive (%) 

Sensitive (%) 

Nalidixic acid (30) 0.0 0.0 100.0 
Oxolinic acid (2) 9.3 5.1 85.6 

Compound 
sulphonamides (300) 

10.7 0.0 89.3 

Doxycycline (30) 5.1 5.1 89.8 
Tetracycline (30) 6.1 0.0 93.9 
Novobiocin (30) 44.0 10.5 45.5 

Chloramphenicol (30) 17.5 0.0 82.5 
Kanamycin (30) 0.0 3.1 96.9 

Sulphamethoxazole (25) 58.5 17.9 23.6 
Flumequine (30) 0.0 0.0 100.0 

Erythromycin (15) 12.2 17.8 70.0 
Ampicillin (10) 56.7 20.8 22.5 

Spiramycin (100) 24.9 25.1 50.0 
Oxytetracycline (30) 0.0 0.0 100.0 

Amoxycillin (25) 36.8 19.7 43.5 
Fosfomycin (50) 25.1 0.0 74.9 

Overall 19 5.5 75.5 
 329 
 330 
 331 


