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Vibrio parahaemolyticus, a Gram-negative halophilic bacterium is become a well-known enteric pathogen causing seafood-borne 
illnesses globally. This work was aimed to study the prevalence of V. parahaemolyticus and Antimicrobial resistance pattern of 270 
finfishes collected from various fish landing sites in Chennai. Twenty samples were found to be positive for V. parahaemolyticus. 
Confirmation test performed for pathogenicity of the isolates by Kanagawa phenomenon. Antibiogram study revealed87% isolates 
to be sensitive to doxycycline, followed by 75% to ofloxacin and 67% to cephalexin. The multiple antibiotic resistance index was >0.3 
for 70% of the isolates. All V. parahaemolyticus isolates were totally resistant to cefazolin. Although, varying degree of resistance was 
observed against tetracycline (71%) and trimethoprim (15%), The occurrence and prevalence of V. parahaemolyticus is major public 
health concern, hence, more studies involving seafood such as finfishes need to be further investigated.

Abstract

Introduction
Tamilnadu is one of the leading states in India in fisheries de-

velopment having coastal length of 1076 km. The different types 
of aquatic resources in Tamilnadu such as marine, freshwater, 
brackish water, riverine stretches and cold water streams in up-
land area are bestowed with rich biodiversity of aquatic fauna and 
flora. There are 2,500 species of fishes found in divergent aquatic 
environment. The fisheries in the state is one of the vital source for 
food security [1].

Study reports of Centres of Diseases Control and Prevention [2], 
vibriosis has been a serious infectious disease since 2007. Vibrio 
bacteria are not easily identified with routine testing, many cases 
reports are remains unclear. A group of Vibrio spp., can cause hu-
man illness, known as vibriosis. The most common species causing 
human illness are Vibrio parahaemolyticus, Vibrio vulnificus, and 
Vibrio alginolyticus.

It is found to be one of the most important cause of human food 
poisoning due to seafood contaminated with particularly Vibrio 
parahaemolyticus. V. parahaemolyticus is a slightly halophilic bac-

terium. This bacterium is inactivated rapidly in distilled water and 
growth at levels of 10% NaCl is inhibited. Additionally, it is one of 
the most important sea food-borne pathogen in tropical and sub-
tropical areas [3]. Almost all clinical isolates of V. parahaemolyti-
cus produce a significant virulence factor, known as thermostable 
direct haemolysin (tdh) [4], which is responsible for the haemo-
lytic activity, called the Kanagawa phenomenon (KP), displayed 
on special blood agar (Wagatsuma agar) [5]. Kanagawa positive 
strains are generally presume in cases of gastroenteritis [6]. The 
awareness of antimicrobial resistance of this pathogens is not as 
well documented as other food-borne bacterial pathogens of Vibrio 
spp., in marine fishes are usually susceptible to most antimicrobi-
als of veterinary and human significance. Although, several studies 
reported that V. Parahaemolyticus and other Vibrio spp., evinced 
multiple-antibiotic resistance due to indiscriminate use of anti-
biotics to control bacterial infections in aquaculture production. 
Moreover, both environmental and clinical isolates evinced similar 
antibiotic resistance profiles [7]. Existence of multiple-antibiotic 
resistant bacteria in seafood and aquatic environments is a major 
concern in finfish, shellfish farming and human health [8].
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Considering these factors, the present study aim to investigate 
the incidence of V. parahaemolyticus along with Enteropathogenic 
and multidrug resistance of V. parahaemolyticus isolates in fin fish-
es by both conventional, biochemical and Kanagawa reaction, as 
well as investigating the antibiotic resistance profiles.

Materials and Methods
Collection of samples

A total of 270 samples comprising 100 finfish, Lutjanus 
campechanus (70)common name-Red snapper, Sardinella longi-
ceps (50) common name-Indian sardine, Scomber scombrus (80)
common name-Mackereland Paenus monodon (70) common name- 
Black tiger shrimp were collected from various fish landing sites in 
Chennai, India. Immediately after collection, the samples were kept 
in sterile ice box for the isolation of the organism.

Methods of collection
Finfishes

Different organs of finfish samples were analysed for the pres-
ence of V. parahaemolyticus such as muscle, intestine, and gill [9].

Sample processing and enrichment

A loopful of culture from APW, further 18-24h enrichment was 
streaked onto thiosulfate citrate bile salt sucrose agar (TCBS) and 
incubated at 37oC for 24h for further analysis.

Identification of Vibrio parahaemolyticus

The characteristic of large colonies was appeared (3-4 mm) with 
light blue or green centres on TCBS were regarded as presumptive 
of V. parahaemolyticus showed in (Figure 1), furthermore, morpho-
logical, cultural characteristics a series of biochemical tests were 
performed showed in (Table 1) for the identification of Vibrio iso-
lates as described by [10].

Figure 1: Green colonies of V. parahaemolyticus plated out from 
enrichment culture of finfish on TCBS agars.

Tests S1 S2 S3 S4
Gram staining - - - -
Oxidase + + + +
Catalase + + + +
Citrate utilization + + + +
Nitrate utilization + + + +
VP - - - -
Swarming - - - -
Growth on 0% NaCl - - - -
7% NaCl + + + +
10% NaCl - - - -

Table 1: Typical Biochemical reactions.

Detection of pathogenicity
Kanagawa test

The Kanagawa reaction was carried on Wagatsuma agar using 
2% human RBCs. A loopful of overnight grown culture of V. para-
haemolyticus isolates were spot inoculated onto Wagatsuma agar 
plates and incubated at 37oC for 24 h. the α-haemolysis of human 
RBCs after 24 h incubation was interpreted as positive for Kanaga-
wa reaction [11].

Antibiotic sensitivity test

In this present study, all 20 isolates were screened for their 
sensitivity to 12 antibiotics viz., doxycycline, chloramphenicol, 
ciprofloxacin, cephalexin, ofloxacin, tetracycline, Trimethoprim, 
gentamicin, streptomycin, enrofloxacin, cefazolin and rifampicin. 
Antibiotic sensitivity of the V. parahaemolyticus cultures was de-
termined by the standard Kirby-Bauer disc diffusion method [12].

Interpretation of sensitivity was based on the zone size in-
terpretation chart given by manufacturer’s instructions, which 
matched the interpretive criteria as per CLSI guidelines [13].

Results and Discussion
This organism was prioritized because the V. parahaemolyticus 

has frequently been implicated in human diarrhoeal cases world-
wide, since 1996 and has gained a new global dimension in its 
pathogenicity [14,15] reported this potentially pathogenic bacte-
rium, capable of infecting wide range of hosts including marine ani-
mals marine water fish and shellfish, such high degree prevalence 
of V. parahaemolyticus may permit the other route of transmission 
of the organism to human through contamination of freshwater 
fish by marine water fish at fish market and secondary contamina-
tion of other foods in the kitchen by V. parahaemolyticus contami-
nated fish.
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The presence of V. parahaemolyticus was maximum in intestine 
(12.6%) followed by gills (11.9%) and muscles (6.25%). In the 
present study overall isolation rate in finfish samples was 17.63%, 
which appeared to be nearly similar to the findings [16,17]. While 
compared to the present findings, lower level of occurrence 
(10.0%) was reported by [18], whereas higher level of occurrence 
(48.5%) of V. parahaemolyticus in marine fish has been reported by 
[19]. The present findings advocated that the gastrointestinal tract 
of the marine fishes provide a unique niche for the proliferation of 
V. parahaemolyticus which is very much similar to the reports of 
[20].

Out of 20 V. parahaemolyticus isolates, 3 were found to be posi-
tive for Kanagawa reactions. Kanagawa-positive strain may contain 
a thermostable direct haemolysin (tdh), which might be respon-
sible for gastroenteritis syndrome by V. parahaemolyticus [21]. 
The occurrence of Kanagawa positive strains of V.parahaemolyticus 
from marine ecosystems accentuate the need for hygienic handling 
of sea foods at all possible stages [22] reported tdh- related haemo-
lysin and (trh) from Kanagawa negative strains of V. parahaemolyti-
cus evinces immunologically similar but not identical to tdh. [23] 
Observed that this halophilic bacterium may be capable of produc-
ing a kind of toxin with deleterious effects on a susceptible host.

In the present study, V. parahaemolyticus isolates were found 
variably resistant to the antibiotics tested. All the isolates evinced 
highest sensitivity towards doxycycline (87.8%), followed by oflox-
acin (77.2%), ciprofloxacin (71.5%), cephalexin (67.6%), enro-
floxacin (63.7%) gentamicin (61.5%), trimethoprim (77.5%) and 
chloramphenicol (57%). This pattern clearly indicated that the 
high percent of Vibrio

Figure 2: Antibiogram of V. parahaemolyticus 
 isolated from finfish.

The occurrence of multiple antibiotic resistant (MAR) in V. para-
haemolyticus might be associated with indiscriminate use of anti-
biotics to contain fish or shrimp diseases, faecal and in addition to 
the industrial pollution of water bodies [24]. In the present study 
MAR was found to be >0.3, which was similar to the findings of [25] 
indicating higher resistance acquired by the isolates. Isolation of 
Kanagawa positive strains of V. parahaemolyticus in seafood sam-
ples is a major cause for the concern. 

Conclusion
This study represents the first investigation of antimicrobial 

susceptibility of V. parahaemolyticus, recovered from the fish land-
ing sites, Chennai, India which provides a baseline against which 
future studies can be compared to determine whether these sus-
ceptibilities change over time. Isolates tested in this study dis-
played high intermediate resistance to chloramphenicol, when 
compared to earlier research reports. Isolates of intermediate and 
resistance to some aminoglycosides should be noted because these 
antibiotics are used to treat pediatric Vibrio illnesses and to treat 
non-tuberculous mycobacterial infections originating from the fish 
landing sites in Chennai or sea foods. Low-level intermediate resis-
tance and resistance to beta-lactam antibiotics within the class of 
first-generation cephalosporins may also limit treatment effective-
ness and should be monitored. Treating infections contracted from 
the fish landing sites at least in healthy volunteer, is not likely to 
be problematic. Based on our investigation, treatment of immuno-
compromised adults and pediatric illnesses may benefit from the 
use of trimethoprim-sulfamethoxazole, aminoglycoside and cepha-
losporins, which was the only antibacterial drugs that was nearly 
85% effective against Gram negative Vibrio parahaemolyticus re-
covered in this study.

Acknowledgements 
The author is grateful to research supervisor, Dean, Emeritus 

Professor Dr. M. Deecaraman from Dr. M.G.R Educational Research 
Institute, Chennai for the valuable suggestions. Authors is also 
thankful to the Director of Royal biotech research centre, Chennai 
for providing the technical support to carry out this work. 

Conflict of Interest
Authors of this publication had no conflict of interests.

Bibliography

1. Tamilnadu Fisheries Development Corporation (TNFDC). 
“News on vital source for food security”. (2018).

2. Centre for Disease Control and Prevention (CDC). “Current up-
dates on Vibrios infection”. (2016).

Isolates were resistant to cefazolin (100%), followed by rifam-
picin (88%), and streptomycin (55%).



86

Citation: Muralidharan Velappan and Deecaraman Munusamy. “Detection of Enteropathogenic Vibrio parahaemolyticus and Antibiogram Pattern of 
Marine Fish of Chennai Coast, Tamilnadu, India”. Acta Scientific Pharmaceutical Sciences 3.4 (2019): 83-86.

Detection of Enteropathogenic Vibrio parahaemolyticus and Antibiogram Pattern of Marine Fish of Chennai Coast, Tamilnadu, India

3. Kshirsagar DP., et al. “Isolation and Characterization of En-
teropathogenic Vibrio parahaemolyticus from Fish along the 
Coastal Parts of Gujarat”. Journal of Veterinary Public Health 
16.2 (2012): 103-106.

4. Yoshifumi Takeda. “Thermostable Direct Haemolysin of Vib-
rio Parahaemolyticus”. Pharmacology and Therapeutics 19.1 
(1982): 123-146.

5. Honda T. “Failure of antisera to thermostable direct haemoly-
sin and cholera enterotoxin to prevent accumulation of fluid 
caused by Vibrio parahaemolyticus”. Journal of Infectious Dis-
eases 147.4 (1983): 779.

6. Hin-Chung Wong., et al. “Characteristics of Vibrio parahaemo-
lyticus O3:K6 from Asia”. Applied and Environment Microbiol-
ogy 66.9 (2014): 3981–3986.

7. Sara Elmahdi., et al. “Antibiotic Resistance of Vibrio parahae-
molyticus and Vibrio vulnificus in Various Countries: A Re-
view”. Food Microbiology 57 (2016): 57. 

8. Joy EM Watts. “The Rising Tide of Antimicrobial Resistance in 
Aquaculture: Sources, Sinks and Solutions”. Marine Drugs 15.6 
(2017): 158. 

9. Rahman MS., et al. “Molecular Typing of Vibrio parahaemo-
lyticus Strains Isolated from Molluscs in the North Adriatic 
Sea”. Food Borne Pathogens and Disease 14.8 (2017): 454-464.

10. Charles A Kaysner. “Bacteriological Analytical Manual: Vibrio”. 
US Food and Drug Administration (2004). 

11. Chun D., et al., “Nature of the Kanagawa phenomenon of Vib-
rio parahaemolyticus”. Infection and Immunity 12.1 (1975): 
81-87.

12. Bauer AW Bauer., et al. “Antibiotic Susceptibility Testing by a 
Standardized Single Disk Method”. American Journal of Clini-
cal Pathology 45.4 (1966): 493-496.

13. Clinical and Laboratory Standards Institute (CLSI) “Perfor-
mance Standards for Antimicrobial susceptibility testing 27th 
Edition”. (2017).

14. Sounak Sarkar. “Isolation and characterization of novel broad 
host range bacteriophages of Vibrio cholerae O1 from Bengal”. 
Journal of Global Infectious Diseases 10.2 (2018): 84-88.

15. Okuda J., et al. “Emergence of a unique O3:K6 clone of Vibrio 
parahaemolyticus in Calcutta, India, and isolation of strains 
from the same clonal group from Southeast Asian travel-
lers arriving in Japan”. Journal of Clinical Microbiology 35.12 
(1997): 3150-3155.

16. Hin-Chung Wong., et al. “Characteristics of Vibrio parahaemo-
lyticus O3:K6 from Asia”. Applied and Environment Microbiol-
ogy 66.9 (2014a): 3981-3986.

17. Kshirsagar DP., et al. “Isolation and Characterization of En-
teropathogenic Vibrio parahaemolyticus from Fish along the 
Coastal Parts of Gujarat”. Journal of Veterinary Public Health 
16.2 (2012): 103-106.

18. Olumide A Odeyemi, “Public health implications of microbial 
food safety and foodborne diseases in developing countries”. 
Food and Nutrition Research 60.10 (2016a).

19. Kshirsagar DP., et al. “Isolation and Characterization of En-
teropathogenic Vibrio parahaemolyticus from Fish along the 
Coastal Parts of Gujarat”. Journal of Veterinary Public Health 
16.2 (2012): 103-106.

20. Kshirsagar DP., et al. “Isolation and Characterization of En-
teropathogenic Vibrio parahaemolyticus from Fish along the 
Coastal Parts of Gujarat”. Journal of Veterinary Public Health 
16.2 (2012): 103-106.

21. Sanjeev S Jose Stephen. “Occurrence of Enteropathogenic, 
Kanagawa positive Strains of Vibrio parahaemolyticus in Fresh 
Finfish and Shellfish”. Fishery Technology 32.1 (1995): 64-66.

22. Honda T. “Failure of antisera to thermostable direct haemoly-
sin and cholera enterotoxin to prevent accumulation of fluid 
caused by Vibrio parahaemolyticus”. Journal of Infectious Dis-
eases 147.4 (1983).

23. Sochard MR and Colwell RR “Toxin Isolation from a Kanagawa-
Phenomenon Negative Strain of Vibrio parahaemolyticus”. Mi-
crobiology and Immunology 21.5 (1977): 243-254.

24. Watkins WD and Cabelli VJ. “Effect of faecal pollution on Vib-
rio parahaemolyticus densities in an estuarine environment”. 
Applied and Environmental Microbiology 49.5 (1985): 1307–
1313.

25. Rekha Devi P., et al. “Antibiotic resistance and plasmid profil-
ing of Vibrio parahaemolyticus isolated from shrimp farms 
along the southwest coast of India”. World Journal of Microbial 
Biotechnology 25 (2009): 2005-2012.

Volume 3 Issue 4 April 2019
©  All rights  are reserved by Muralidharan Velappan 
and Deecaraman Munusamy.

https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.ncbi.nlm.nih.gov/pubmed/16026154
https://www.ncbi.nlm.nih.gov/pubmed/16026154
https://www.ncbi.nlm.nih.gov/pubmed/16026154
https://www.ncbi.nlm.nih.gov/m/pubmed/6842011/
https://www.ncbi.nlm.nih.gov/m/pubmed/6842011/
https://www.ncbi.nlm.nih.gov/m/pubmed/6842011/
https://www.ncbi.nlm.nih.gov/m/pubmed/6842011/
https://www.ncbi.nlm.nih.gov/pubmed/10966418
https://www.ncbi.nlm.nih.gov/pubmed/10966418
https://www.ncbi.nlm.nih.gov/pubmed/10966418
https://www.ncbi.nlm.nih.gov/pubmed/27052711
https://www.ncbi.nlm.nih.gov/pubmed/27052711
https://www.ncbi.nlm.nih.gov/pubmed/27052711
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5484108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5484108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5484108/
https://www.ncbi.nlm.nih.gov/pubmed/28514180
https://www.ncbi.nlm.nih.gov/pubmed/28514180
https://www.ncbi.nlm.nih.gov/pubmed/28514180
https://www.fda.gov/food/foodscienceresearch/laboratorymethods/ucm070830.htm
https://www.fda.gov/food/foodscienceresearch/laboratorymethods/ucm070830.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC415248/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC415248/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC415248/
https://www.ncbi.nlm.nih.gov/pubmed/5325707
https://www.ncbi.nlm.nih.gov/pubmed/5325707
https://www.ncbi.nlm.nih.gov/pubmed/5325707
https://www.ncbi.nlm.nih.gov/pubmed/29910569
https://www.ncbi.nlm.nih.gov/pubmed/29910569
https://www.ncbi.nlm.nih.gov/pubmed/29910569
https://www.ncbi.nlm.nih.gov/pubmed/9399511
https://www.ncbi.nlm.nih.gov/pubmed/9399511
https://www.ncbi.nlm.nih.gov/pubmed/9399511
https://www.ncbi.nlm.nih.gov/pubmed/9399511
https://www.ncbi.nlm.nih.gov/pubmed/9399511
https://www.google.com/search?client=firefox-b-d&ei=u4-QXIXaBIzKvgSh2qW4BQ&q=Characteristics+of+Vibrio+parahaemolyticus+O3%3AK6+from+Asia-2014&oq=Characteristics+of+Vibrio+parahaemolyticus+O3%3AK6+from+Asia-2014&gs_l=psy-ab.3...8732.9937..10566...0.0..0.116.545.0j5......0....1..gws-wiz.4RqYqaawQzA
https://www.google.com/search?client=firefox-b-d&ei=u4-QXIXaBIzKvgSh2qW4BQ&q=Characteristics+of+Vibrio+parahaemolyticus+O3%3AK6+from+Asia-2014&oq=Characteristics+of+Vibrio+parahaemolyticus+O3%3AK6+from+Asia-2014&gs_l=psy-ab.3...8732.9937..10566...0.0..0.116.545.0j5......0....1..gws-wiz.4RqYqaawQzA
https://www.google.com/search?client=firefox-b-d&ei=u4-QXIXaBIzKvgSh2qW4BQ&q=Characteristics+of+Vibrio+parahaemolyticus+O3%3AK6+from+Asia-2014&oq=Characteristics+of+Vibrio+parahaemolyticus+O3%3AK6+from+Asia-2014&gs_l=psy-ab.3...8732.9937..10566...0.0..0.116.545.0j5......0....1..gws-wiz.4RqYqaawQzA
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5103665/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5103665/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5103665/
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://www.researchgate.net/publication/258006735_Isolation_and_characterization_of_enteropathogenic_Vibrio_parahaemolyticus_from_fish_Along_the_Northwest_coast_Gujarat_part_of_India
https://drs.cift.res.in/bitstream/handle/123456789/3152/Occurrence%20of%20enteropathogenic%20Kanagawa%20positive%20strains%20of%20Vibrio%20parahaemolyticus%20in%20fresh%20finfish%20and%20shellfish.pdf?sequence=1
https://drs.cift.res.in/bitstream/handle/123456789/3152/Occurrence%20of%20enteropathogenic%20Kanagawa%20positive%20strains%20of%20Vibrio%20parahaemolyticus%20in%20fresh%20finfish%20and%20shellfish.pdf?sequence=1
https://drs.cift.res.in/bitstream/handle/123456789/3152/Occurrence%20of%20enteropathogenic%20Kanagawa%20positive%20strains%20of%20Vibrio%20parahaemolyticus%20in%20fresh%20finfish%20and%20shellfish.pdf?sequence=1
https://www.ncbi.nlm.nih.gov/m/pubmed/6842011/
https://www.ncbi.nlm.nih.gov/m/pubmed/6842011/
https://www.ncbi.nlm.nih.gov/m/pubmed/6842011/
https://www.ncbi.nlm.nih.gov/m/pubmed/6842011/
https://www.ncbi.nlm.nih.gov/m/pubmed/887001/
https://www.ncbi.nlm.nih.gov/m/pubmed/887001/
https://www.ncbi.nlm.nih.gov/m/pubmed/887001/
https://www.ncbi.nlm.nih.gov/pubmed/4004246
https://www.ncbi.nlm.nih.gov/pubmed/4004246
https://www.ncbi.nlm.nih.gov/pubmed/4004246
https://www.ncbi.nlm.nih.gov/pubmed/4004246
https://www.researchgate.net/publication/226554418_Antibiotic_resistance_and_plasmid_profiling_of_Vibrio_parahaemolyticus_isolated_from_shrimp_farms_along_the_Southwest_coast_of_India
https://www.researchgate.net/publication/226554418_Antibiotic_resistance_and_plasmid_profiling_of_Vibrio_parahaemolyticus_isolated_from_shrimp_farms_along_the_Southwest_coast_of_India
https://www.researchgate.net/publication/226554418_Antibiotic_resistance_and_plasmid_profiling_of_Vibrio_parahaemolyticus_isolated_from_shrimp_farms_along_the_Southwest_coast_of_India
https://www.researchgate.net/publication/226554418_Antibiotic_resistance_and_plasmid_profiling_of_Vibrio_parahaemolyticus_isolated_from_shrimp_farms_along_the_Southwest_coast_of_India

	_GoBack
	_GoBack
	_GoBack

