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ABSTRACT

Shrimp farming is a sufficiently large and matunelustry to have an effective range of antimicrolaigénts for
most bacterial diseases in shrimp culture. The dbjes of this study were to investigate the ocenee of bacterial
contamination by conventional and molecular techei and assessment of antibacterial susceptilofitfour
antibiotic agents’ ciprofloxacin, erythromycin, tatycline and streptomycin by disc diffusion apglan them. Of
40 Brine shrimp (Artemia urmiana) samples analy22d% was recorded positive for vibrio Spp and 11%5%,
17%, 9%, 4% were positive for Pseudomonas aerugingsccus spp, E. coli, Bacillus cereus, Salmonella
typhimurium respectively. Of 17 (42.5%) vibrio spp(41.17%), 4 (23.52%) and 6 (35.29%) identified \&s
parahaemolyticus, V. Vulnificus and V. harveyi exdjvely. Consequently of 17 isolates of vibrio 8ppf them
were resistant to all used antibiotic agents sepelsa
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INTRODUCTION

Propagation and breeding Artemia has a specialuangue importance in developing and expanding sffifig
industry especially in Propagation and breedinglaimp, ornamental fishes, caviar fishes and alt&iof cold
water and hot water fishes [1, 2]. Due to prohdritdf harvesting Artemia cysts from Urmia Lake foovision of
our country’'s extreme needs to this product, wef@meed to seek another disposed areas and plagesduce this
product [1, 3]. Since the industry of propagatiom &dreeding aquatic animals is largely use farmegdmia cysts,
due to lack of natural habitats and prohibitiorhafvesting them in nature, it is possible to transbntaminations
to aquatic beings that consume this farmed cysts @ause economic losses by hurting and killing them
determining contaminant bacteria in consumable rAidecysts in aquaculture industry plays an impdrrate.
Because Artemia are used as an important and Jeldiabd source in aguaculture and fishing industmg can
transfer these contaminations through the aquatimals [2]. Since the cysts nowadays are just lmetie pools
and not harvested from nature they may have con&tions inside themselves and this contaminatiams e
transferred to the consumer aquatic animal andtie#ukir losq3, 4].
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Food security is a complex issue, where varioutofagose a risk factor to fish food safety andyttesge from
contamination from the environment where it is @itd to contamination by the consumer before edbhdBrine
shrimp may contain many bacteria of public heaftipartance like Vibrio species. Presence of suchqggnic
bacteria in Brine shrimp beyond certain limits rergit unfit and dangerous for human consumptiansomption
of raw or undercooked seafood is the factor mostrmonly associated with infection [6]. Shrimps are @f the
most important commodities of the global fishegdi [7]. As far as intensive shrimp culture goelsrge amount
of shrimp food and antibiotics have been useddeemse production and to protect shrimp from dis&{8]. One of
the dangerous geniuses of pathogenic bactericthse disease and illness for shrimpilsrio spp.Vibriosis is a
common disease of economically important marinesiitebrates [9, 10]. The causative organisms \dbgio
parahaemolyticusn shrimp, oysters, mussels and other mollusks1f3J1

Infection is usually from exposure to seawaterarsumption of raw or undercooked seafood [14, libligsis is
characterized by diarrhea, primary septicemia, woimfections, or other extra-intestinal infectiofts4-16].
Infection with pathogenic species of the family KNdmaceae can cause two distinct categories o€fivie: cholera
and vibriosis, both of which are nationally notifia (site internet CDC). The development of antiwixal
resistance among pathogenic bacteria has emergeal major public health concern, which has led to an
intensification of discussion about the prudent w$eantimicrobial agents, especially in veterinargdicine,
nutrition and agriculture [17]. So the purposetlif investigation was to identify bacterial contaaiion by
conventional and molecular methods in Brine shricypt and also attempted to help the surveillancehef
antimicrobial resistance by disc diffusion methndome of isolated bacteria.

MATERIALS AND METHODS

Sample collection and preparation

For this study, 40 Artemia cysts samples from bshemp farms of National Artemia Research Ceritaescales
between May 1st and B0of December 2015 were collected by using a 100ronicsterile mesh and were
transported to the bacteriology laboratory of reseaenter inside the containers.

Bacterial isolation

Cyst analyze

In this study samples of Artemia in their threeget (nauplious, larva and adult) were taken froneria

husbandry pools of Artemia Research Center by usiedlized 100 micron laces and transferred ihi® ¢entral
bacteriology laboratory inside sterilized samplawntainer. After transferring the samples into ltif®oratory, each
sample was smashed separately inside the mortat@nadf the sample was put inside 9cc peptone watdrthe
samples were placed inside incubator under 37°@&dsdemperature for 24 hours. After completiomofibation,

first of all, each of the samples were used in ganeulture of Mac Conkey agar. Then special celtaf Muller

Hinton Agar + 3% salt (NaCl) was used to studygh@wth of halophyte bacteria and principally Vibrisfter the

completion of the preliminary stages, the sampls waltured and expanded on the media. After fregpzind

preparing the media in the plates, a certain nurobéhe grown Artemia was separated and these smnvpére
prepared and sieved using 150 micron screen. Affparation, the same was smashed using the stdrikance
and an expansion of the smashed cysts on the fpettiares were obtained, our expansion was corduict the
common method to prepare the standard linear euétnd the samples were transferred into the inoulédth 37°C

temperature for growth and conducting further te&tgl8]. In order to conduct the complementary defsir

diagnosis purposes, the bacteria grown on the saywgle Gram stained and other differential diagondssts were
conducted as per the bacteriological standard mdsthgrowth in special culture, hemolysis, gelati anobility,

ureas, indole, catalase, MR, VP and bacterial sfiegje

For vibrioisolation and identification samples were smasimetaaded to alkaline peptone water (APW) containing
1 % NacCl (pH 8.6), and incubated at 37 °C for 6h2£&nrichment broth was streaked onto thiosulférete-bile
salts-sucrose agar plates and incubated at 37 r°C8fe24 h.Colony morphology on TCBS agar was determined
using APl 20E (BioMérieux,-France) . The green brebgreen colonies were presumptively selectedilasov
colonies and transferred to trypticase soy agaepiantaining %3 NaCl. After incubation at 37 °C & h, the
isolates were tested using conventional bacter@hods, including Gram's staining, culture sulfiinidole motility
and triple sugar iron tests media, cytochrome edactivity tests, lysine iron agar tests, uretstemd tests for
arabinose, lactose, mannitol, mannose, and suteosentation 20].
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DNA purification of specified V. spp

The exact identification of bacteria was done blymperase chain reaction (PCR). Genomic DNA was gmegh
using a standard DNA extraction method and stote@@'C. The purity of genomic DNA in each samplasw
evaluated by measuring optical densities at 26028%dnm wavelengths. The DNA concentration of esenmple
was adjusted to 50 ngL™ for PCR. Two sets of oligonucleotide primers werged for species-specific
identification ofVibrio species. The PCR reaction was performed in aL5@action system consisting ofu2 of
purified genomic DNA (50 ngL™), 5 uL of 10xPCR buffer (100 mM Tris—HCI, pH 8.3, 500 mKCI, 60 mM
MgCl2, 0.1% gelatin and 1% Triton X-100),1iL each of the primers (50 pmalL™), 1 uL each of the 10 mM
dNTPs, 0.2uL units Taq DNA polymerase (5 unitd™) and 40uLl of sterile distilled water. The reactions were
performed with a thermal cycler (Eppendorf, Germanmigh the program described previously for theegébn of
Vibrio species [21-24].Table ]

Table 1: The primer sequences, targeting genes aadhplicon size are written in below in table

Sequence Target Species (5'------ 3) Amplicon size (bp) Targeting gene | Reference

V. parahaemolyticus GCAGCTGATCAAAACGTTGAGT 897 bp flag [23]
ATTATCGATCGTGCCACTCAC

V. vulnificus GTCTTAAAGCGGTTGCTGC 410 bp Hsp [23]
CGCTTCAAGTGCTGGTAGAAG

V. harveyi CTTCACGCTTGATGGCTACTG 235 bp Vhh [24]
GTCACCCAATGCTACGACCT

All vibrio sppisolates were submitted to antibiotic susceptippiattern tests by disk diffusion method [25, Z&jr

the present study, antibiotics used in shrimp ibguR7] and human clinical [28] were selected. Th#owing

antimicrobials (Luka) were tested: ciprofloxacinlPCoug), erythromycin (E 15g), tetracycline (TE 3Qg) and

streptomycin (S 3Q@). For the antibiogram test, bacterial density \wesviously adjusted to a 4@WFC mL™*

concentration, by bacterial suspension in salineitism with 1% turbidity equivalent to the McFarthr0.5

Suspensions with standard densities were inoculaidd swab in Petri dishes containing Mueller-Himtégar

(Difco) medium with 1% NaCl, and then antibioticskis (Luka) were applied. The plates were incubategs°C
24/h. The inhibition zone was measured (mm) andesihere are no breakpoints defined for Vibrio,use the zone
diameter interpretive standards for Enterobactedacited by CLSI and company interpretation pgpHr

RESULTS

Table 2: Sample No andVibrio species isolated from brine shrimps samples detect by PCR

Vibrio species V. parahaemolyticug V. vulnificus | V. harveyi

Sample No
2 + - +
3 - +
5 - - -
10 + +
14 - - +
23 + + +
24 - - -
25 +
29 +
31 -

35 +

40 +

43 +

47

49 - + +

50 +

In this study the investigation efbrio sppand other bacteria conducted separately. Firstpgaf bacteria was
investigated and isolated by conventional methadi\ahrio spp investigated by conventional methodd BCR.

Although because of medical and pathogenic sigatific of vibrio spp antimicrobial susceptibility sjast applied
on them. By using of conventional and PCR methoerai the average percentage and type of detedetttia

from general and specific mediums were 42.5% Vibpp, 11 %Pseudomonas aeruginqsks.5%coccus sppl7%

E. coli, 9% Bacillus cereusand 4%Salmonella typhimurium (Fig 1)
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A total number of 40 samples were studied and hipsss (42.5%) contained one or two Vibrio speciasthe
present study, biochemical tests confirmed 17 greeblue-green colonies on TCBS agar as Vibrio tpasi
samples. The molecular analysis carried out onsthiates gave positive results for all 17 straismg PCR assay.
PCR products of 897, 410 and 235 bp were obtaimed/f parahaemolyticus, V. Vulnificusnd V. harveyij
respectively. The specificity of the PCR productssveonfirmed by sequence analysis. According tadbalts, 7
samples contained. parahaemolyticys4 contained/. vulnificusand 6 contained. harveyi [Table 2] and [Table
3].

Table 3: Susceptibility result of isolated vibrio pecie against antimicrobial agents

V. spp V. parahaemolyticus V. vulnificus V. harveyi
Antimicrobial agentCIP | E| TE| S| CIPl Ef] TH S CIF E TE S

Sample No

2 - - - - - - - - S | S| R

3 - - - - S | S| S - - - -

5 S S | S - - - -

10 S S| S| S : -

14 - - - S S| S R

23 S S| S | - - -

24 - - S | S| |

25 S S| S| § - -

29 S S| S| S - - - . - : - -

31 - - - - - - - - | S R | R

35 - - - - S S| S| § - : -

40 R | R S - - - - - - - -

43 - - - - - - - - | | S| S

47 S S| S| § - - - 4 - : - E

49 - - - - S |R| R I S S| S| s

50 S S| S |S - - - -

I: Intermediate S: Sensitive R: Resistance

Of 17 isolates 14 (82.35%) were sensitive, 2 (1lvwére intermediate and 1 (5.88) was resistana®ftixacin, 11
(64.70%) were sensitive, 5 (29.41) were intermedatd 1(5.88) was resistance to erythromycin intiahd 13

(76.47) were sensitive, 1 (5.88) was intermediatk 21(17.64) were resistance to tetracycline alghald (64.70%)
were sensitive, 3 (17.64) were intermediate andB6¢4) were resistance to streptomycin. Furthernmoegor

resistance appeared against streptomycin, tetineyahd minor appeared against ciprofloxacin agthesmycin.

DISUSSION

Shrimp is one of the most important fishery produsit the coastal provinces at the Persian Gulfan and other
provinces those have potential of farming aquaceltwhilst shrimp farming is a major economic cleéegstic of

these provinces, a large part of the products>geréed to other countries especially the Europggaion countries.
Hygienic aspects of fishery industry have improtedthe degree, which obtained HACCP certificate thogir

production. Nevertheless, seafood may be a vefoclmost of known bacterial pathogens [29].

Hameedand Balasubramaniaralso reported that 60% of the 336 isolates frortedia nauplii were resistant to
erythromycin, nitrofurazone and oxytetracyclinethie same study, the majority of isolates werestast to several
antibiotics used in human medicine and almost nortbose employed in aquaculture [30].

In another study bithamesipouet al aim was to detect the prevalenc¥ibfio spp. in shrimp samples from farms
in the southern provinces of Iran by polymerasdrch@action (PCR)A total number of 36 shrimp were caught
from south coast of Iran and were studied to idgntfibrio spp. ThreeVibrio species includingVibrio
parahemolyticusV. alginolyticusandV. harveyiwere identified A total number of 36 shrimps were studied and 7
samples (19.444%) contained one or two Vibrio sgmdn current study from 40 samples 17 sampletagwd one

or two Vibrio species and it's done by biochemiaatl molecular methods [31].

The results of the study indicate that the tabdl&tcteria are seen throughout the grown Arterrsé dyhere is the
possibility of infestation from consumable animeitilizers and water and such infestation may hadferred into
the consumer aquatic. Therefore, the most suitsdiligtion is that the animal fertilizers used arpased to direct
sunlight for a long time and are mixed with 100Kdime powder per ton of animal fertilizer and Feh use®2.
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Considering the increasing consumption of Artenmd &s importance in various aquatic larvas growingrder to
prevent the entrance of pathogenic agents intolahe& growing systems in this manner certain sdienand
healthy measures shall be taken, as the surfatteeajrowing. May be one of the main factors irs ttégard, as
various types of animal fertilizers such as aniaradl birds fertilizers are used in production ofefnia which is
considered as one of the main sources of infestalibe results of this study indicate the existenfcearious types
of infesting bacteria and are consistent with #mults of previous research reported in aquatibdmdry industry
[33, 34].
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