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ABSTRACT

The purpose of this study was to investigate tlesgmce of Aeromonas hydrophila in freshwater csayéin the
river Aras Dam and to determine the in-vitro antinobial susceptibility and Heavy metal resistan€ésolates. In
total, 150 Crayfish samples were collected and @ ®f them were positive for A. hydrophila. Thénydrophila
were recovered from Crayfish, cultured on TSA aytdmhaga agar and identified by biochemical teBstection
of drug susceptibility was determined using disfudion method to Ciprofloxacin (&g), Trimethoprim (5.q),

Chloramphenicol (3Qg), Amikacin (3Qug), Clindamycin (2:g), Oxacilin (1xg), Ampicillin (10xg), Gentamicin
(10 ug), Tetracycline (3Qug), Vancomycin (3Q.g), Ofloxacin (5ug), Streptomycin fg), Kanamycin (3Q«Q),

Imipenem (10ug) and Cefazolin (3Q:g). Most of the isolates showed multi-drug resistano two or more
antibiotics. Trimethoprim, Imipenem and Tetracyelimvere the most sensitive drugs with 100% efficetogreas
Oxacilin, Ampicillin and Vancomycin were the masistant drugs having 94.12%, 47.05% and 32.35%taasce,
respectively. There was low resistance againstXaim (14.71%) and gentamicin (5.88%). Most isdateere
tolerant to different concentrations of various Wiganetals, as evidenced by their MICs ranging f6o#b pg/mL to
>3200 pg/mL.
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INTRODUCTION

Freshwater crayfishAstacus leptodactylliss an important economic fisheries resource @&sAeservoir, Iran. The
infection of freshwater crayfish by gram negativel ggram positive bacteria are common in natural atural
environments. These bacteria are considered asndagodisease agents or opportunities. Freshwatsffigh
(Astacus leptodactylus) of Aras reservoir is coasid as one of the important economy aquatic aniesalurces of
Iran. It provides a luxury and delicious but expeasmneal in most countries. Such as other aquatimals, A.
leptodactylus is treated with a variety of biotindaabiotic factors [1]. Also, harmful biotic factorto A.
leptodactylus are classified as viruses, fungitdrér, rickettsia like organisms, protozoa and meta. Among
these, Fungi (speciallphanomyces astasihich cause plaque) and viruses are the most bbgrdups. In spite
of long-term research on A. leptodactylus pathogamsother symbionts and or commensals, the paghas well
as geographic distribution has remained unclear NBJny pathogens can impact this species in natahltat.
Among these pathogen bactefiaromonas, hydrophileCitobacter sppFlavobacterium sppplays important roles
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in susceptibility of disease in Crayfish [3-55 meted a significant effect of bacterial pathogems$osing the yields
in aquaculture. The research indicated that theemous genera of bacterial species including gragatiee
(Acinetobacter, Aeromonas, Citrobacter, Flavobagter pseudomonas and Vibrio) and gram-—positive
(Corynebacterium, Bacillus, Micrococcus and stapbgtcus) species isolated from freshwater CrayBghThese
bacteria are responsible for heavy economic lo§sgh mortality and deterioration of quality) inrttughout of the
world [6, 7]. Studies demonstrated that diseasmlg occurred when the host affected by the strefgaxtors, such
as high density, poor nutrition and so on [8]. Amokeromonas spp. A. hydrophila is an important &aat
pathogen as it infects both aquatic animals andamsnf9]. Under poor conditions, such as high dgnitck of
foods or poor water quality, Aeromoniasis appear€£iayfish [10]. Aeromonas can be found in soigsfr and
saline water, drinking water and animal faeces.[Cl}rently, there is limited information regardifdgetprevalence
of A. hydrophila in Crayfish in Iran.

MATERIALS AND METHODS

Bacteria I solation

During the year 2014, 158stacus leptodactylusamples captured from Aras Dam with conical trapslomly. All
live samples were transported to laboratory andntaaied in plastic vans with aeration for microbsldies.
Haemolymph ofA. leptodactylusamples were inoculated to bacterial culture mefligenna or 5th thoracopods
were disinfected with 70% alcohol and sliced angl drop of infiltrated haemolymph was cultured ondd agar,
TSA and cytophaga agar (Merck) mediums linearlyaurgderile condition. Cultured mediums were incedah 22-
25°C for 36-72 h and controlled for bacterial growhily and primary identification was carried aam staining of
prepared slides. Then, grown bacteria were purifiih secondary cultures and finally bacteria wilentified
based on biochemical (Motility, Nitrate, Gelatinifr&te, Haemolysis, 5, Oxidase, Catalase, Indol, Urease, OF,
MR, VP, O/129 and Sugar fermentation) tests [12-13]

Antimicrobial susceptibility of A. hydrophilaisolates by disc diffusion test

Antibiotic susceptibility was performed according the national Committee for Clinical Laboratoryasdards
(CLSI, 2007) method on Mueller—-Hinton Agar (Difcby the disc diffusion method [14]. Resistance te th
following antibiotics (Rosco-DK) ofA. hydrophila strains (16 CFU/ml) was tested with discs containing
Ciprofloxacin (5pg), Trimethoprim (5ug), Chloramphenicol (3Qg), Amikacin (30ug), Clindamycins (2ug),
Oxacilin (1pg), Ampicillin (10 pg), Gentamicin (1Qug), Tetracycline (3Qug), Vancomycin (3Qug), Ofloxacin (5
ug), Streptomycin (1g), Kanamycin (3Qug), Imipenem (1Qug) and Cefazolin (3Q,g). Isolates were identified as
susceptible, intermediate or, resistant accordintp¢é CLSI (2006) guidelines

Determination of the MIC of heavy metals

The MIC for three heavy metals was determinedXeromonas hydrophilatrains. The inoculates were prepared
and used for agar dilution testing on Mueller—Hmgmar containing G8, C&** and Mrf* at concentrations ranging
from 3.12 pg/mL to 3200 pug/mL. The metals were ddae CdGJ, CoChb, MnCl,.4H,0 andZnCl, (Sigma-Aldrich)
then plates were incubated. The MIC was determamedhe lowest concentration of metal ion that cetgby
inhibited growth Escherichia colK-12 was used as the control strain [15].

RESULTS

Bacterial isolation and Antibacterial susceptibility resistance

In investigation of hemolymph of Crayfisigtacus leptodactylys8% (87 of 150) samples indicated bacterial
growth. Of 87 bacterial genera isolated includedomonas hydrophila, Staphylococcus aureus, Mimrouas luteus
andFlavobacterium johnsoniag¢Table 1)

Table 1: Prevalence (%) of isolated bacteria from €yfish samples

Number of cultured sample  Bacterial growth (%) Namowth | Aeromonas| Staphylococcus Micrococcus| Flavobacterium
hydrophila aureus luteus johnsoniae
150 87 (58%) 63 (42%) 34 (22.66%) 25 (16.66%) 29414 7 (4.66%)

As indicated in Table 1 the prevalence of bactesigénts in different sites of Aras Dam-Iran. Theutes of
antibiotic susceptibility of the test strains ftwetvarious antibiotics and drugs are shown in T&bl®lost of the
isolates were resistant to Ampicillin, Oxacilin (Betams) and Vancomycin but were sensitive todzimycins,
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Ofloxacin, Cefazolin, Chloramphenicol, quinolonedaaminoglycosides. All the isolates were sensitioe
Trimethoprim, Imipenem and Tetracycline. The latagént (Trimethoprim, Imipenem and Tetracyclinedveéd
excellent activity against almost all the isolatdsthe aeromonas. The most potent Aminoglycosidesving
activity against most of the isolates of the mapecies A. hydrophilg were Amikacin, Gentamicin, Kanamycin
and Streptomycin (Table 2).

Table 2: Percentage susceptibility of 3deromonas hydrophila isolates from crayfish samples

Antibiotics and interpretation Disk diffusion
s [ 1 [ R
Quinolones
Ciprofloxacir 52.¢ [ 29.4¢ | 17.6¢
Aminoglycoside:
Amikacin 47.07| 38.23 14.7
Gentamicin 79.41 1471 5.8
Kanamycin 7648 11.7¢ 11.76
Streptomycin 61.77 17.65 20.58
Sulfonamides
Trimethoprin ¢ [ - [ -
Carbapenems
Imipenem 100 [ - [ -
3-Lactam
Ampicillin 32.37 | 20.58| 47.05
Oxacillin 38.23 | 29.42| 32.3f
Cephalosporins
Cefazolin (cephazolin) 91.18 8.82 -
Tetracycline
Tetracycline 100 - | -
Lincosamides
Clindamycin 32.35] 50 | 17.65
Others
Ofloxacin 79.41| 5.88| 14.71
Vancomycin 2.94 2.94| 94.1p
Chloramphenicol 58.82 17.64 23.54

Heavy metal resistance

Resistance to four heavy metals (Cd2+, Co2+, Mnitk Zn2+) was investigated among aeromonas isofatdse

3). The study showed that Cd resistance was prése&#.5% of aeromonas isolates whereas for Cdetid was
41.17%. Resistance to Mn in aeromonas isolatesdetescted in 41.17% of isolates, furthermore Znstasice in
Aeromonasdsolates was found in 81.8% of them. Isolates weumd to be tolerant to different concentrations of
heavy metals, as evidenced by their MICs rangiognfb0 pg/mL to >3200 pg/mL. In assessing the raxidéICs
obtained, a maximum MIC (>3200 pg/mL) was obserf@dMn, with a minimum for cadmium (50 pg/mL).
Aeromonas strains showed a maximum MIC of 3200 judgfon Mn, 1600 pg/mL for Mn, 800 pug/mL for Co, Mn
and Zn although 200 pg/mL for Cd, and Zn (Tablel@)Aeromonas isolates a heavy metal resistanderpatvas
Zn> Mn >Co >Cd (Table 3).

Table 3: Incidence of metal resistance ideromonas strains isolated from Crayfish in Aras Dam

n=34 _ No. of isolates with MIC (ug/mL) Resistant isolates
3.1z 628 125 25 50 10C 20C 40C 80C 160C 320C >320( n %
Cadmium *
10 13 1 10 11 32.5%
Cobalt *
21 13 13 38.23%
*
Manganest 7 9 4 14 14 41.17%
Zinc *
1 10 8 2 13 15 44.11%
DISCUSSION

The recent changes in environmental factors conabivieh the ability ofA. hydrophilato exist in a diverse set of
environments may have alloweéd hydrophilato adapt to and occupy a previous non-existingagiochl niche.
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Faecal contamination of the river from both aniewadl human sources may have led to the hyper-ettatpin of
water [16] This study conducted in three field tfdy includes isolation of bacteria; investigatmfrantimicrobial
pattern and heavy metal resistancéirhydrophilaisolates. The results of 15 different antimicrotsakceptibility
test (AST) and susceptibility against 4 heavy metathods using thirty four A. hydrophila isolatésofated from
150 crayfish A. leptodactylug. In field of isolation, result of our study shed similar results proportional of
isolates number) [12].

Antibiotic resistance of Aeromonas species to mldtiantibiotics is becoming a serious public healthcern in
this study. High resistance of Aeromonas to amipicknd Oxacilin was observed in this study whichynbe
attributed top-lactamase activity in the resistant isolates. fasice was observed against Clindamycin amongst
isolates. Tetracycline resistance has been repdrteleromonas species isolated from a river thateimes
wastewater discharge [17] but there is no any anityl since there was not Tetracycline resistancelated tested
strains although among the strains tested, masteoftrains were resistant to Vancomycin this isigity supported
by Isoken et al [18] and G. Vivekanandhan et a].[D¥fferent studies have reported the incidencamfbiotic and
heavy metal resistance in bacteria from clinicalirees [ 20, 21] and fish from various metal-contezetéd
environments [22, 23], but there is little specifibormation on commercial aquaculture and envirental source.
Although the tolerance to different concentrati@fidheavy metals has been reported in various sudi@ot too
similar to our findings [24] but in another stude aimilar [25]. The heavy metal tolerance obsernvedur study
could be the result of heavy metal contaminatiotiigrtilizers and wastewaters since the Aras Rpassing from
different country in case of our study are in agtieral and industrial areas. A substantial nunmifeeports suggest
that metal contamination in natural environmentsl@¢dave an important role in the maintenance aodferation
of antibiotic resistance [26, 27]. In conclusiony éindings confirm that wastewater from aquacidtaontributes to
the antibiotic and metal resistance found in thérenment and thus may be affecting water qualitg thus pose a
risk to biodiversity and, in the long run, humarakie.
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