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Vibrio alginolyticus has been described as a pathogenic species that can cause vibriosis in shrimp and many marine 

fishes. A total of nine V. alginolyticus isolates were segregated from 25 water samples collected from various locations at 

Muttukadu brackishwater lagoon in Tamil Nadu, India. The isolates were separated and characterised phenotypically and 

genotypically and tested for antibiotic resistance against a range of 14 antimicrobial agents. All the isolates were resistant to 

the penicillin group of antibiotics. The isolates exhibited higher rates of resistance against antibiotics such as 

chloramphenicol, nalidixic acid, cefuroxime, cefoperazone, and cefazolin and moderately resistant against tetracycline, 

tobramycin, gentamicin, cefepime, and showed lower degree resistance against doxycycline, ciprofloxacin and gatifloxacin. 

The MAR index of the isolates (0.285 to 0.5) indicated that they have originated from high-risk sources of contamination. 

Genome fingerprinting with RAPD and ERIC-PCR showed that RAPD was highly discriminatory than ERIC-PCR for the 

tested isolates. Further, both fingerprinting analyses revealed a high level of genetic diversity among the isolates. These data 

unequivocally indicated that the population of V. alginolyticus in a brackishwater environment was not dominated by any 
environmentally adapted strains and there was mixing and dispersal of genotypes within water samples. 

[Keywords: Antibiogram, ERIC-PCR, MAR index, RAPD, Vibrio alginolyticus] 

Introduction 

A wide group of bacteria have been responsible for 

various diseases incultured aquatic organisms and this 

has been one of the major limitations in aquaculture. 

Amongst these, vibriosis has been recognized as a 

significant constraint to the development of shrimp 

culture practice throughout the world
1
. Vibrios are 

usually considered autochthonous flora and can 

survive in different environments like seawater, 

brackishwater, etc. and thus, tolerate varying saline 

conditions. For many aquatic animals, vibrios are 

generally considered to be opportunistic pathogens 

and hence, trigger mortality due to stressful events, 

such as sudden fluctuations in temperature and 

salinity. In shrimp aquaculture, vibrios are often seen 

to be present among the normal bacterial flora of  

the cultural population and the habitat
2 

from which  

V. harveyi, V. alginolyticus and V. parahaemolyticus 

are most frequently isolated. V. alginolyticus, a 

ubiquitous organism in seawater, is a natural host of 

estuarine and coastal waters and has been almost 

impossible to observe their absence from these 

environments. Studies revealed that V. alginolyticus is 

considered to be the most frequent species living 

freely in water and sediments
3 

and can survive in 

seawater even under conditions of nutrient stress 

while maintaining their virulence
4
. It is one of the 

most important opportunistic pathogens and is 

reported to cause septicaemia, ulcer, exophthalmia 

and corneal opaqueness in fish, and is associated with 

the white spot in shrimp. V. alginolyticus is an 

important pathogen that has to be closely monitored 

and controlled in the mariculture industry because of 

its strong pathogenicity, quick onset after infection 

and high mortality rate in aquatic animals
5
. 

Several epidemiologic and disease control studies 

have applied various molecular methods like 

Ribotyping, Random Amplified Polymorphic DNA 

(RAPD), Restriction Fragment Length Polymorphism 

(RFLP), Amplified Fragment Length Polymorphism 

(AFLP) and Enterobacterial Repetitive Intergenic 

Consensus PCR (ERIC-PCR) for genotyping of  

V. alginolyticus. However, all these methods have 

their advantages and disadvantages. RAPD is a  

rapid subtyping method to characterize genetic 

differences and has been used to fingerprint a variety 
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of bacterial species including V. alginolyticus and  

V. parahaemolyticus
6
. Another PCR-fingerprinting 

technique used for genotypic characterisation is 

ERIC-PCR, but it is not arbitrary as the primer is 

designed for a known target sequence. The position of 

ERIC elements in enterobacterial genomes varies 

among different species and has been used as a 

genetic marker to characterize isolates within 

bacterial species
7
.  

This study also explored some of the above-said 

methods and used RAPD and ERIC-PCR for 

genotypic characterisation. The study also aimed to 

characterize the strains of V. alginolyticus obtained 

from brackishwater environment by phenotypic and 

antimicrobial susceptibility patterns and to provide a 

basis for epidemiological study as well as drug 

sensitivity pattern of this species.  

 

Materials and Methods 
 

Sample collection 

Twenty-five water samples were collected for  

a week from various locations of Muttukadu 

Brackishwater lagoon (12°48'30.1"N; 80°14'43.1"E), 

an important fishing hamlet for many aquaculture 

activities. The water sample was collected using 

sterile containers and brought to the laboratory in ice 

immediately for bacterial enrichment and isolation. 
 

Bacterial isolation 

The collected water samples were enriched by 

inoculating them into alkaline peptone water and 

incubated overnight at 30°C. The culture was streaked 

on Thiosulfate Citrate Bile Sucrose (TCBS) plates to 

get individual colonies of Vibrio sp. The individual 

colonies were then streaked on Zobell Marine Agar 

(ZMA) plates and further subcultured to get pure 

colonies. Selected bacterial isolates were subjected to 

a series of generally followed tests for their 

identification. 
 

Bacterial staining and motility test  

Gram stained
8 

bacterial smears were observed under 

an oil immersion microscope (Nikon AX, Japan). 
 

Phenotypic identification 

Presumptive identification of nine isolates of  

V. alginolyticus was done by performing tests such as 

oxidase and motility test, Arginine Dihydrolase 

(ADH), Lysine and Ornithine Decarboxylase (LDC, 

ODC) assays, and a salt tolerance’s test by growing in 

a series tube of alkaline peptone water containing 

NaCl (0, 3, 6, 8 and 10%). The identification was then 

continued only with motile, oxidase and gram-

positive strains, negative for ADH, positive for LDC 

and ODC by performing the following biochemical 

tests like sugar fermentation tests (sucrose, arabinose, 

mannitol and glucosamine Voges-Proskauer (VP) test, 

indole test (Kovac’s method), urease test, oxidase test, 

citrate utilization test, o-nitrophenyl β-d-galactosidase 

(ONPG) test, gelatinase test, o/129 sensitivity (2,4 

diamino 6,7 di-isopropyl pteridine) as per the 

protocols of Smibert & Krieg
8
. The isolates were 

identified using the keys described by Alsina & 

Blanch
9
 and Baumann & Schubert

10
. 

 

Antibiotic sensitivity profile of V. alginolyticus 

Antibiotic sensitivity test was performed using 

Disc diffusion technique
11

. A total of 14 antibiotics 

from various groups were studied. The antibiotic 

groups tested belonged to penicillin, fluroquinolones, 

cephalosporins, tetracycline and phenicol. The 

antimicrobial agents tested were cefuroxime (30μg), 

cefepime (30μg), cefazolin (30μg), cefoperazone 

(75μg), ampicillin (10μg), gentamicin (10μg), 

tetracycline (30μg), gatifloxacin (5μg), doxycycline 

hydrochloride (30μg), tobramycin (10μg), nalidixic 

acid (30μg), carbenicillin (100μg), chloramphenicol 

(30μg) and ciprofloxacin (5μg) (Himedia, Mumbai, 

India). In vitro antimicrobial activity was screened by 

using Mueller Hinton Agar (MHA) (Himedia, 

Mumbai). The zones of inhibition were interpreted as 

resistantor sensitive using the interpretation chart of 

the zone sizes of the Kirby-Bauer sensitivity test 

method
12

. 
 

Multiple antibiotic resistance index  

Multiple Antibiotic Resistance (MAR) index of 

nine V.alginolyticus isolates against the tested 

antibiotics was calculated based on the following 

formula
13

.  
 

MAR index = a/b  
 

Where, a = total cases of antibiotic resistance of a 

particular isolate, and b = total number of antibiotics 

used in the study. 

A MAR index value of equal to or less than 0.2 is 

considered a low-risk antibiotic exposed, where 

antibiotics were rarely used or never used. A MAR 

index value of greater than 0.2 is considered a high-

risk antibiotic exposed source. 
 

Bacterial DNA extraction  

The bacterial culture was inoculated in nutrient 

broth supplemented with 1 % NaCl at 30°C for 24 h 
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in an orbital shaker. From this, 1.5 ml of the bacterial 

culture was used and centrifuged at 10000 rpm for  

5 min to get bacterial pellets. The bacterial genomic 

DNA was extracted from the pellets by the  

n-CetylTrimethyl Ammonium Bromide (CTAB) 

method. The DNA pellet was resuspended in 100µl of 

TE buffer and stored at -20°C
14

. 
 

DNA quantification 

The extracted DNA samples were quantified using 

a UV spectrophotometer (Eppendorf, Germany). 

Sterile double distilled water was used as a blank and 

DNA concentration was determined in ng/µl. The 

protein-to-DNA ratio (A260/A280) was also detected 

in a UV-visible spectrophotometer to determine the 

purity. 
 

Strain differentiation 
 

Genome fingerprinting by ERIC-PCR 

ERIC-PCR was performed using primers described 

by Yuan et al.
15

. The PCR amplification was 

performed in 25µl reaction volume containing 2.5µl 

of 10x PCR reaction buffer, 0.5µl dNTPs (10mM 

each dNTP), 1µl of each 10µM forward and reverse 

primers, 1µl of Taq DNA polymerase (1U/µl), 1µl of 

template DNA and the total volume was compensated 

through sterile deionized water. PCR was done using 

a gradient thermocycler (Eppendorf, Germany). The 

thermocycling profile was as follows; initial 

denaturation at 95°C for 5 min followed by 35 cycles 

of denaturation at 92°C for 45 sec, annealing at 52°C 

for 1 min, extension at 70°C for 10 min and final 

extension at 70°C for 20 min. The amplicons were 

maintained at 4°C. 
 

Genome fingerprinting by RAPD  

RAPD primers as described by Yuan et al.
15 

was 

utilized to carry the reaction. The PCR amplification 

was performed in 25µl reaction volumes as mentioned 

above and only one primer was used. Thermocycling 

was done using gradient PCR (Eppendorf, Germany) 

with following reaction conditions; initial 

denaturation at 95°C for 5 min followed by 40 cycles 

of denaturation at 94°C for 1 min, annealing at 36°C 

for 1 min, extension at 72°C for 1 min and final 

extension at 72°C for 10 min. The amplicons were 

maintained at 4°C.  
 

Agarose gel electrophoresis 

An aliquot of PCR product was resolved on  

1.5% agarose in Tris–acetate–EDTA (TAE) buffer 

containing 0.5μg/ml ethidium bromide alongside a 

100 bp and 1 kb DNA ladder and the amplified DNA 

was visualized using a gel documentation system 

(Bio-Rad Laboratories, USA). 
 

ERIC-PCR and RAPD fingerprint analysis 

The banding patterns of ERIC-PCR and RAPD 

fingerprints were analysed with the fingerprinting II, 

Informatrix software (Bio-Rad Laboratories, USA). 

Cluster analysis and calculation of similarity scores 

between the different banding patterns were 

performed using Dice’s similarity with 1% position 

tolerance and the Unweighted Pair Group Method 

with Arithmetic mean (UPGMA). 
 

Calculation of discriminatory index 

The index of discrimination (D) was calculated for 

each ERIC and RAPD genotyping method using 

Simpson’s index of diversity
16

 which was developed 

for the description of species diversity within an 

ecological habitat. This index can be derived from the 

following equation: 
 

𝐷 = 1 −  
1

𝑁 𝑁 − 1 
 𝑛𝑗 (𝑛𝑗 − 1)

𝑠

𝑗 =1

  

 

Where, N - is the total number of strains in the 

sample population, S - is the total number of types 

described, and nj - is the number of strains belonging 

to the j
th
 type.  

 

Results 
 

Bacterial isolation 

A total of 25 water samples were tested using the 

standard protocol for the selective isolation and 

identification of V. alginolyticus. Out of 25, nine 

samples were found to have V. alginolyticus with a 

prevalence of 36%. All the isolates had uniform 

physical characteristics and all appeared yellow in 

colour, round, milky and non-luminescent on the 

TCBS agar plates. All nine colonies were selected for 

further biochemical characterization.  
 

Bacterial staining and motility tests 

All nine bacterial isolates were found to be gram-

negative and motile. 
 

Phenotypic identification  

All the isolates were identified as V. alginolyticus 

and showed identical biochemical profiles, details of 

which are shown in Table 1.  
 

Antibiotic sensitivity profile of V. alginolyticus 

The antibiotic resistance pattern of nine  

V. alginolyticus isolated from a brackishwater 

environment showed varying degrees of resistance to 
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different classes of antibiotics and the results are 

depicted in Figures 1 & 2. All the isolates were 

resistant to ampicillin and carbenicillin. A higher 

percentage of bacteria were resistant to 

chloramphenicol (89%), nalidixic acid, cefuroxime, 

cefoperazone (78%), cefazolin (67%) and a moderate 

percentage of bacteria were resistant to tetracycline, 

tobramycin (33%), gentamicin, cefepime (22%), 

whereas a low percentage of bacteria were resistant to 

doxycycline, ciprofloxacin, gatifloxacin (11%). 
 

Antibiotic resistance pattern against a group of antibiotics 

In the present study, nine V. alginolyticus isolates 

displayed complete resistance (Figs. 1 & 2) against 

the penicillin group of antibiotics such as ampicillin 

and carbenicillin (100%). Three isolates showed a 

moderate degree of resistance to the tetracycline 

group of antibiotics and a lower degree of resistance 

to doxycycline hydrochloride (one isolate). It gave a 

higher degree of resistance to the phenicol group of 

antibiotics such as chloramphenicol (eight isolates).  

A moderate degree of resistance was indicated 

towards the aminoglycoside group of antibiotics such 

as tobramycin (three isolates) and gentamicin (two 

isolates). It presented a higher degree of resistance to 

first-generation fluroquinolones antibiotic nalidixic 

acid (seven isolates), a lower degree of resistance to 

second and third-generation antibiotics such as 

ciprofloxacin (one isolate) and gatifloxacin (one 

 

Table 1 — Biochemical profile of nine V. alginolyticus isolates 
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1 + - + + + + + + + - - + + + - + - + + + + 

2 + - + + + + + + + - - + + + - + - + + + + 

3 + - + + + + + + + - - + + + - + - + + + + 

4 + - + + + + + + + - - + + + - + - + + + + 

5 + - + + + + + + + - - + + + - + - + + + + 

6 + - + + + + + + + - - + + + - + - + + + + 

7 + - + + + + + + + - - + + + - + - + + + + 

8 + - + + + + + + + - - + + + - + - + + + + 

9 + - + + + + + + + - - + + + - + - + + + + 

VP- Voges-Proskauer test, ONPG- o-nitrophenyl β-d-galactosidase test, O/129 - 2,4-diamino-6,7-diisopropyl pteridine 
 

 
 

Fig. 1 — Comparison of antibiotic resistance of V. alginolyticus against Quinolones, Fluroquinolines II, Fluroquinolines III and 

Cephalosporin group of antibiotics. 
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isolate). A higher degree of resistance to first, second 

and third-generation cephalosporin groups of 

antibiotics such as cefazolin (six isolates), cefuroxime 

(seven isolates) and cefoperazone (seven isolates) 

wasseen but a moderate degree of resistance to fourth 

generation antibiotic cefepime (two isolates). 

Similarly, four cephalosporin groups of antibiotics 
were studied belonging to second, third and fourth 

generations, two isolates exhibited sensitivity to 
cefuroxime, a second-generation cephalosporin and 
seven isolates were resistant to this antibiotic. Further, 
seven of the isolates were sensitive to fourth-
generation cephalosporin namely cefepime and two 
isolates were resistant. Among the third-generation 

cephalosporin, two of isolates were sensitive to 
cefoperazone. Six of the isolates were resistant to 
cefazolin. Two tetracycline groups of antibiotics 
namely tetracycline and doxycycline hydrochloride were 
studied. Doxycycline gave 88% sensitivity whereas 
tetracycline exhibited 66% sensitivity. Towards the 

aminoglycosides group tested, seven V. alginolyticus 
isolates exhibited sensitivity to gentamicin whereas six 
isolates gave sensitivity to tobramycin. Phenicols group 
of antibiotics like chloramphenicol was found to be 
highly resistant, eight isolates were highly resistant and 
only one was sensitive. 
 

Multiple antibiotic resistance index 

Antibiogram patterns of 14 antibiotics against nine 

isolates were analysed. The study isolates showed 

resistance to 3 to 7 antibiotics tested. The MAR index 

of V. alginolyticus ranges from 0.285 to 0.5 with an 

average value of 0.35 (Table 2). The study displayed 

the occurrence of higher MAR index among the 

isolates of V. alginolyticus. 

Table 2 — MAR index values of the V. alginolyticus isolates 

Isolate No of antibiotics to which 

the isolate was resistant 

MAR index 

a/b 

1 6 0.42 

2 6 0.42 

3 6 0.42 

4 3 0.214 

5 7 0.5 

6 6 0.42 

7 4 0.285 

8 6 0.42 

9 6 0.42 

 

Strain differentiation 
 

Genome fingerprinting by RAPD 

RAPD of genomic DNA from nine V. alginolyticus 

isolates resulted in the amplification of 1 – 9 

fragments of DNA ranging from 300 bp to 3000 bp in 

size. The banding patterns generated by RAPD are 

presented as a dendrogram (Fig. 3). The RAPD 

fingerprinting exhibited high polymorphism (5 to 

90% index) among the V. alginolyticus isolates 

analysed. The comparison of the banding patterns 

revealed nine genotypes and by using a cut-off value 

of 50% similarity, five clusters could be delineated. 

These five clusters were designated as C1, C2, C3, C4 

and C5. There are two major clusters comprised of 

three isolates each. Three isolates occupied a separate 

position in the dendrogram. C1 formed of three  

V. alginolyticus isolates namely 2, 4 and 7, these isolates 

were clustered at the linkage level of 54 to 76%. C4 

was composed of three isolates namely 3, 6 and 9 and 

clustered at the linkage level of 78 to 90%. Three 

isolates namely 1, 5 and 8 occupied separate positions 

in the dendrogram as C2, C3 and C5, respectively. 

 
 

Fig. 2 — Comparison of antibiotic resistance of V. alginolyticus against Penicillin, tetracycline, phenicols and aminoglycoside group of 

antibiotics. 
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Genome fingerprinting by ERIC-PCR 

ERIC-PCR of genomic DNA from nine  
V. alginolyticus isolates resulted in the amplification 
of 9-13 fragments of DNA ranging between 250bp – 
4000bp. The relationship among the PCR-generated 
patterns is represented as a dendrogram (Fig. 4). The 

comparison of the banding patterns revealed nine 
genotypes. ERIC-PCR fingerprinting showed high 
polymorphism (44 to 90% index) among the  
V. alginolyticus isolates analysed. By using a cut-off 
value of 50% similarity, three clusters could be 
delineated. These three clusters were designated as  

C1 to C3. There was one major cluster comprised of 
six isolates and one minor cluster composed of  
two isolates and one isolate occupied a separate 
position in the dendrogram. C1 accounted for two  
V. alginolyticus isolates namely 9 and 6 clustered at 
the linkage level of 66%. C2 was composed of a single 

V. alginolyticus isolate namely 2. It clustered with C1 

at the linkage level of 44%. C3 consisted of six 
isolates namely 3, 7, 1, 5, 4 and 8 clustered at the 
linkage level of 44 to 90%. It clustered with C2 at the 
linkage level of 40%.  
 

Comparison of ERIC-PCR and RAPD  

Using the Simpson index of diversity
17 

(DI), in this 

study DI value obtained by RAPD was 0.833 and that 

of ERIC-PCR was 0.556, which showed that RAPD  

is more discriminatory than ERIC-PCR. RAPD 

fingerprints were highly diverse and had few common 

fragments that could be employed for pattern 

comparison. A total of five distinct clusters were 

detected by RAPD and three distinct clusters were 

discerned using ERIC-PCR. Very few clusters 

contained more than three isolates while other clusters 

comprised one or two isolates. Using RAPD 

genotyping, two major clusters were obtained 

consisting of three isolates (33.33% of the total 

 
 

Fig. 3 — Comparison of dendrogram showing genetic relatedness of nine V. alginolyticus isolates determined by analysis of RAPD 

fingerprinting patterns using Discs similarity coefficient and UPGMA cluster methods as well as the isolates behaviour towards 

antibiotics (R= resistance, S= Sensitive, I= Intermediate). 
 

 
 

Fig. 4 — Comparison of dendrogram showing genetic relatedness of nine V. alginolyticus isolates determined by analysis of ERIC-PCR 

fingerprinting patterns using Discs similarity coefficient and UPGMA cluster methods as well as the isolates’ behaviour towards 

antibiotics (R= resistance, S= Sensitive, I= Intermediate). 
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collection). Using ERIC-PCR genotyping, one major 

cluster could accommodate six isolates (66% of the 

total collection). 
 

Discussion 

Urbanization has led to the dumping of human and 

other harmful waste into the brackishwater and 

marine environment. These harmful wastes 

harbouring harmful bacteria and other potential 

pathogens are often discharged into natural water 

sources including brackishwater through untreated 

sewage
17

. The occurrence of V. alginolyticus in the 

brackishwater environment in the present study (36%) 

is comparable to the previously published (34%) 

studies
18

. However, the bacterial abundance is 

influenced by several abiotic factors such as sunlight, 

land runoff and tidal variation
19

. All the identified  

V. alginolyticus isolates showed similar biochemical 

profiles which were similar to those reported earlier 

by Ben Kahla-Nakbiet al.
20

. 

The imprudent and widespread usage of antibiotics 

in all areas of human life has resulted in the 

development of resistance by bacterial strains against 

a wide range of antimicrobial substances.  

V. alginolyticus isolates in the present study showed 

absolute resistance against the penicillin group of 

antibiotics such as ampicillin and carbenicillin. 

Similar observations were reported by Zanetti et al.
21

 

wherein the isolates of V. parahaemolyticus,  

V. vulnificus and V. alginolyticus isolated from 

seawater were highly resistant to ampicillin. Two 

tetracycline groups of antibiotics namely tetracycline 

anddoxycycline hydrochloride were tested of which 

three isolates were resistant to tetracycline while one 

was resistant to doxycycline in this study. This might 

be because the widespread use of tetracycline 

constitutes a high selective pressure and as a 

consequence, bacteria of animal origin have either 

developed or acquired tetracycline resistance
22

. These 

antibiotics are the most commonly used worldwide 

and also in aquaculture. Ampicillin has been used 

abundantly in animal husbandry as a growth promoter 

and prophylactic agent. The extensive usage of these 

antibiotics explains the high selection pressure for 

these bacteria. In the current study, 88% resistance 

was found against chloramphenicol. The re-

emergence of chloramphenicol-sensitive strains from 

places where previously resistant strains were 

reported explains the concept of antibiotic recycling 

and preserving the use of older antibiotics
23 

and 

tobramycin are the two aminoglycosides group of 

antibiotics used in the study. The isolates showed 

22% resistance to gentamicin and 33% resistance to 

tobramycin. 

The resistance rates of V. alginolyticus to first, 

second and third-generation quinolone and 
fluroquinolone are 77, 11 and 11%, respectively. 

Fluroquinolone resistance in gram-negative bacteria  
is common all over the world. The majority of  

V. alginolyticus (77%) were found to be resistant to 
first-generation quinolones namely, nalidixic acid. 

Increased sensitivity to ciprofloxacin (88%) was also 

observed. The resistance rates of V. alginolyticus to 
first, second, third, and fourth-generation 

cephalosporin are 66, 77, 77 and 22%, respectively. 
The increasing use of the third-generation 

cephalosporin is often associated with an increased 

frequency of Gram-negative bacteria with class C  
β-lactamase resistance

24
. 

Discriminatory power is most conveniently 
calculated by using Simpson’s index of diversity (DI) 

which takes into account the number of types defined 
by the method and the relative frequencies of these 

types
16

. Multiple antimicrobial resistance has been 

recognized as an emerging worldwide problem in 
human and veterinary medicine both in developed and 

developing countries
25

. The effect could be severe in 
heavily populated countries such as India where there 

is no strict monitoring programme regarding the use 

of antibiotics in animals and humans. The higher 
MAR index of all V. alginolyticus isolates indicates 

that it might have originated from high-risk sources of 
contamination with potentially hazardous to human 

health and also these isolates must have been exposed 
continuously to the antibiotics. The mean MAR index 

of all the isolates was found to be 0.35. Higher MAR 

index in Vibrio spp. isolated from cultured groupers in 
Malaysia due to continuous exposure to antibiotics 

was reported by Amalina et al.
26

. 
In this study, ERIC-PCR and RAPD analysis  

was carried out to assess the genetic relationship  

of the V. alginolyticus from brackishwater. The  
non-occurrence of similar isolates suggests the 

heterogeneity of the source. ERIC-PCR based 
analysis was found to have 100% reproducibility and 

a 0.556 discriminatory index. The ERIC-PCR 
depicted a high diversity of polymorphism between  

V. alginolyticus isolates but lower than RAPD which 

is in correlation with the findings in V. alginolyticus 
and V. parahaemolyticus

27,28
. Xu et al.

29 
described  

the importance of bacteria in mariculture and  
ERIC-PCR fingerprint-based amplification could be 
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unambiguously used for identifying them. RAPD 
showed a discriminatory index of 0.833 in the present 

study. RAPD fingerprinting formed five clusters at 
the cut-off value of 50% similarity. The major cluster 

consists of three isolates. The results obtained from 

both techniques revealed the existence of high 
diversity among the isolates of V. alginolyticus. The 

approach can also be used to establish DNA 
fingerprints for V. harveyi to evaluate the applicability 

of these techniques in epidemiological studies. 

Another study by Shabarinath et al.
30 

showed  
that RAPD fingerprinting and ERIC-PCR (both 

individually and in combination) would be useful 
tools to study strain differences and helpful for tracing 

the source of contamination. There was no correlation 
between antibiotic resistance pattern and ERIC-PCR 

and RAPD fingerprinting pattern. This may be due to 

the high genetic diversity among the study isolates. 
 

Conclusion 

In conclusion, ERIC-PCR and RAPD are both 

valuable techniques for characterizing V. alginolyticus 

isolates. Both these methods can be efficiently 

utilized for epidemiological studies and also for 

finding heterogeneity. The widespread resistance of 

V. alginolyticus isolates obtained in the current study 

should raise a concern about the imprudent use of 

antimicrobials in the country, which is a serious 

concern for aquaculture and the environment today. 

Moreover, it may be used as a bioindicator of 

antibiotic resistance among the bacterial species and 

for the presence of contaminated effluents in the 

water bodies. 
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