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ABSTRACT

Background and Objective: Vibrio is a genus of bacteria that are widely
distributed in aquatic environments. The genus includes several important pathogens that
endanger farm animals and humans who ingest seafood or waler contaminaled with the
bacteria. Virulence of Vibrio spp. is regulated by ctxAB and icpA genes. The aim of this study
was 1o determine the prevalence of Vibrio spp., and lcpA and ctxB virulence genes in isolates
from surface water and salt water samples collected from Golestan Province, Iran.

Methods: Overall, 115 water samples were collected from the Caspian Sea coasl,
lagoons and rivers in the Golestan Province. The samples were filtered by membrane
filtration method, and enriched in alkaline peptone water with 1% NaCl. The isolates were
grown on TCBS agar, and identified by biochemical tests. Presence of the tcpA and ctxB
virulence genes was invesligaled by polymerase chain reaction.

Results: In this study, Vibrio alginolyticus was the predominant species (38%)
isolated from the seawater and surface water samples, followed by Vibrio parahaemolyticus
(23%), Vibrio harvei (15%), Vibrio fluvialis (14%) and Vibrio damsela (10%). The virulence
genes were not detected in any of the isolates found in the study.

Conclusion: This study indicates that V. alginolyticus is the most prevalent Vibrio
spp. in surface water and seawater samples collected irom the Golestan Province, Iran.
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INTRODUCTION

Vibrio species are gram-negative, motile,
facultative anaerobic, oxidase positive and
non-spore-forming bacilli. These bacteria are
usually halophile and need salt for optimized
growth, while some species are unable to grow
without salt (1,2). Clinically significant Vibrio
spp. are divided into two categories: dangerous
organisms such as Vibrio cholerae, and low-
risk organisms such as Vibrio alginolyticus
(3). Cholera is an acute infectious disease,
mainly transmitted through ingestion of food
and water contaminated with V. cholerae. The
main virulence factors of V. cholera are
cholera toxin and toxin-coregulated pilus,
which are encoded by the ctxAB and tcpA
genes, respectively (4-6). V. cholerae is
usually spread through infected humans,
healthy carriers and environmental spp. that
act as reservoirs for the pathogenic genes. The
World Health Organization has classified Iran
as a cholera-endemic country (7). Other
significant non-cholera environmental Vibrios
include Vibrio parahaemolyticus (causes
gastroenteritis), Vibrio vulnificus (causes
primary septicemia), Vibrio alginolyticus
(causes cellulitis, bacteremia and wound
infection), Vibrio mimicus (causes cholera-like
infection) and Vibrio fluvialis (causes
diarrhea) (8-10). The aim of this study was to
determine the prevalence of Vibrio spp., and
detect tcpA and ctxB virulence genes in
isolates from surface water and salt water
samples collected from the Golestan Province,
Iran.

MATERIAL AND METHODS

Salt water samples were collected from
different coastal areas of the Caspian Sea in
the Golestan Province between August and
September 2013. First, 80 salt water samples
were collected in sterile glasses from depth of
30 c¢cm, in an area 500 meters beyond the
seashores. The samples were collected from
Bandar Torkaman, Bandar Gaz, Bandar
Nokandeh and Gomishan. In addition, 35
surface water samples were collected. First,
500 ml of the water sample was filtered by
membrane filtration method. The membrane
was then vortexed with 10 mM phosphate
buffered saline (pH=7.4) and transferred to
alkaline peptone containing 1% NaCl for
enrichment for 16-18 hours. After culture on
TCBS agar, the plates were incubated for 24-
48 hours at 37°C. In order to identify genus
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and species, a set of standard biochemical tests
including oxidase, arginine dihydrolase, lysine
decarboxylase, ornithine decarboxylase, triple
sugar iron agar, and growth in 0% and 6%
NaCl were performed (11).

DNA extraction was performed using phenol-
chloroform-isoamyl alcohol method (12).
Amplification reaction solution with a final
volume of 50 pl contained 1U Taq
polymerase, 5 pul 10x PCR buffer, 4 pl 50mM
MgCl,, 0.8 ul of each deoxynucleoside
triphosphate, 1pl of each primer (20 pmol) and
5 ul of sample.

Amplification program for the tcpA gene
started with initial denaturation at 94 °C for 5
min, followed by 35 cycles at 94 °C for 45 sec,
annealing at 54 °C for 45 sec, elongation at 72
°C for 45 sec and final extension at 72 °C for
20 min.

The annealing temperature for detection of the
ctxB gene was 55 °C, and final extension was
done at 72 °C for 10 min. The products were
electrophoresed on 1.5% agarose gel for 90
min at 90V. The PCR products were then
visualized by ethidium bromide staining to
evaluate the presence of tcpA and ctxB genes.
Genomic DNA of V. cholerea ATCC62013
was used as positive control for the tcpA and
ctxB genes. The primers used in this study are
shown in Table 1.

RESULTS

Of 115 water samples collected, 100
Vibrio isolates were detected including 38 V.
alginolyticus, 23 V. parahaemolyticus, 15 V.
harvei, 14 V. fluvialis and 10 V. damsel
isolates. V. alginolyticus was the most frequent
strain isolated (Table 2).
Moreover, 74 Vibrio spp. were isolated from
salt water samples consisting of 26 (35.14%)
V.  alginolyticus, 18  (24.32%) V.
parahaemolyticus, 12 (16.21%) V. harvei, 11
(14.86%) V. fluvialis and 7 (9.4%) V. damsel
isolates. Overall, 26 Vibrio strains were
isolated from the surface water samples,
including 12 (46.15%) V. alginolyticus, 5
(19.23%) V. parahaemolyticus, 3 (11.54%) V.
harvei, 3 (11.54%) V. fluvialis and 3 (11.54%)
V. damsel isolates.
No band related to the tcpA and ctxB genes
was found in gel electrophoresis, which
indicated that none of the isolates contained
these virulence genes (Figures 1 and 2).
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Table 1- Sequences of the primers used for the detection of the fpAand cixB genes

Target gene Primer Product size Reference

tcpA 5" GAAGAAGTTTGTAAAAGAAGAACACS' F 417bp (13)
5" GAAAGGACCTTCTTTCACGTTG3' R

cxB 5" GGTTGCTTCTCATCATCGAACCAC 3' F 460bp (14)

5' GATACACATAATAGAATTAAGGATG 3' R

Table 2- Prevalence of Vibrio spp. in salt water and surface water samples collected from the Golestan Province

Species Prevalence

V. alginolyticus 38%

V. parahaemolyticus 23%

V. harver 15%

V. fluvialis 14%

V. aamsela 10%
Figure 1- Agarose gel electrophoresis of the PCR product for Figure 2- Agarose gel electrophoresis of the PCR product for
detection of the #ZcpA gene. M: 100bp DNA ladder, C+: positive detection of the c&xB gene. M: 100bp DNA ladder, C+: positive

control, C-: Negative control, 1-4: Samples control, C-: Negative control, 1-4: Samples
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DISCUSSION

In this study, 5 Vibrio species including V. detected in cultured fish, which is consistent
alginolyticus, V. parahaemolyticus, V. with the f'”d'f”gs OT the present_s_tudy (16).' V.
fluvialis, V. harveyi and V.damsela were parahaemolyticus is a halophilic bacterium
isolated’ from the northern shores of the that usually spreads in marine environments,
Caspian Sea and a number of international and causes gastroenteritis, vomiting, diarrhea,
lagoons along the coastline. All the isolated and fever in humans. This bacterium was the
strains are human pathogens except for V. second most prevalent isolate (23%) found in

harveyi. It has to be noted that V. damsela is Bandar Torkaman, Bandar Gaz, Bandar
able to infect fish as well as humans. Nokandeh and Gomishan. The frequency of V.

Pathogenicity of V. harveyi was only reported parahaemolyticus  was highest in _surface
in a shrimp called Penaeusmondo (15). waters of Alagol and Ajigol lagoons (40%)

The most prevalent species found in the study and in seawategs of Bandar Torkaman and
was V. alginolyticus, a halophilic human Gomishan (33.4%). A study in Nigeria studied

pathogen that can cause wound infections. The 120 seafood and seawater samples and found
highest frequency of V. alginolyticus was V. parahaemolyticus in 18.9% of the seafood
observed in salt waters of Bandar Torkaman samples, indicating the impact of Vibrio on the
(38.4%) and surface waters of Alagol lagoon life of aquatic animals in seawaters (17).
(33%), respectively. In a study by Zorrilla et Another study in Nigeria reported the presence
al. in Spain, 34 V. alginolyticus isolates were of V. parahaemolyticus in 21% and 23.9% of
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the seawater samples and shells, respectively.
These results are consistent with the findings
of the present study (18).

We found V. harveyi in 15% of the samples
collected from this region. The bacterium
usually infects fish and some shrimp species
such as Penaeus monodon, which are of great
importance in fishery industry. V. harveyi was
mostly frequent in seawaters of Gomishan
(75%). Consistent with our findings, Rosaanna
et al. found V. harveyi in 14% of seawater
samples and 4% of shells (19). However, a
study in China reported higher frequencies for
V. harveyi compared to our study (20).

The frequency of V. fluvialis was 14% in the
present study. This bacterium can cause
wound infection, gastroenteritis and sepsis
syndrome. The frequency of V. fluvialis was
highest in Bandar Torkaman and Gomishan
(36%). Onyedikachukwu et al. reported the
frequency of V. fluvialis as 18.31% in seawater
samples, which is higher compared to our
study (18). In a study in Italy, Sechi et al.
studied the distribution of V. cholerae
virulence genes in environmental Vibrios.
They reported the presence of V. fluvialis in
3.84% of seawater samples, which is lower
compared to our study (21).

V. damsela was the least prevalent isolate
(10%) in our study. The frequency of this
bacterium in was highest (43%) in seawater
samples from Bandar Torkaman. Since Bandar
Torkaman is a fishery center in this region,
isolation of V. damsel is of great importance.
Croocki et al. studied the prevalence of Vibrio
spp. in oysters and seawater samples and
found V. damsel in 10.88% of the seawater
samples, which is consistent with our findings
(22). In another study in Iran, Halakoo et al.
isolated V. damsel from 1% of seawater
samples collected from coastal areas of the
Caspian Sea, which is similar to the results of
the present study (23).

V. vulnificus is a deadly and fatal species that
can cause septicemia, wound infection and
gastroenteritis in humans. This microorganism
was not detected in any of the samples
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collected in the present study. This bacterium
is usually present in waters with temperature
of 8-31°C and salinity of 1-34 g/lit. Thus, the
surface waters are not salty enough for this
organism to survive (24). V. cholera and V.
mimicus were not found in seawater and
surface water samples collected in the present
study. This could be due to the high salinity of
the water in the Caspian Sea and lagoons.
Similarly, V. cholerae and V. mimicus were
not isolated from the samples collected from
waterfalls, which could be attributed to water
temperature and lack of contamination with
wastewater.

We also investigated the presence of tcpA and
ctxB virulence genes in Vibrio spp. isolated
from the samples. However, the virulence
genes were not detected in any of the isolates.
Similar to the results of the present study, a
study in Italy found no virulence gene in
environmental Vibrio spp. (21). Study of
Ruwandeepika et al. in Belgium also found no
virulence gene among 48 V. harveyi isolates
(25). Study of Ren et al. in China reported the
presence of the ctxB gene in 6 of 31
environmental V. alginolyticus isolates from
seawater and fish samples. However, the ctxA
and tcpA genes were not detected in any of the
isolates. These results are partially consistent
with the findings of our study (26).

CONCLUSION

The pathogenic V. alginolyticus is the
most prevalent Vibrio spp. among the isolates
found in surface water and seawater samples
of the Golestan Province. The Ctxb and tcpA
virulence genes are not present in the isolates
found in the areas studied.
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