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ABSTRACT

Enterococci are ubiquitous bacteria present in gmyironment and in the gastrointestinal tract o&liey animals
and humans and may be present in soil, surfacersvate plants and vegetables and also they can oicctoods,
especially in those of animal origin such as méatnented sausages and cheeses. The aim of tlig s@s to
determine the occurrence of virulence determinant$ vancomycin- resistant genes among Enterocde@acsl is
and Enterococcus faecium obtained from variousiadinsources. The study was performed on the 20pksm
collected from dairy food and meat in Hamden. Aatib susceptibility testing was performed usingkddiffusion
methods. The presence of vancomycin-resistant geme:svirulence genes was investigated using PCR135f
enterococcal isolates, (48.1%) were identified asfdecalis, (43.7%) as E. faecium, E. avioum (6.6 E.
gallinarom (1.5%). The results of antibiotic sustiieifity testing showed that of the total 135 igels, 100 (74.1%)
were resistance to tetracycline. Lower antibioté&sistance was seen with Nitrofurantoin 2 (1.5%)n&lof the
isolates was found to be resistant to TeicoplaRievalence of esp, hyl, and aggenes were reported 48.9%, 20%,
and 89.6, respectively in Enterococcus strainsallygt van genes were identified in 70 (51.6%) Eoteccus
strains. This study indicates a high prevalencenaftidrug resistance among enterococci isolatedrfnmeat and
milk products that may serve as a vehicle to tranisthese resistant bacteria and genes from fooduimans and
become a serious threat to public health in tharkut

Keywords: Enterococcus faecium; Enterococcus faecalis; Eateaus avioum; Enterococcus gallinarom;
Antibiotic Resistance; Polymerase Chain Reaction.

INTRODUCTION

Bacteria of the genus Enterococcus, or enterocaceian important group of lactic acid bacteria B)Awhich are
ubiquitous bacteria present in the environmentiarttle gastrointestinal tract of healthy animald Aammans. They
can also occur in foods, especially in those ofrahiorigin such as meat, fermented sausages arsbeh¢l]. In
addition, enterococci are also used to extend hiedf ife and improve the hygienic safety of foadfs because
they produce several antimicrobial substances aadactic acid, hydrogen peroxide and bacterio@@nsgerocins).
These latter have become the subject of greateisttsince they are frequently active against sé@nam-positive,

food-borne pathogens such as Listeria monocytoge&taphylococcus aureus and Clostridium botulinEor. this

reason, their use as bio preservatives in foodb&es suggested [2, 3]. The detrimental activitiesnterococci are
associated with spoilage of foods, especially maats more importantly, certain enterococcal sgaan cause
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human disease[4].The differentiation of apparesdfe and non-safe enterococcal strains is not singsipecially
because virulence genes can be easily exchangeddiestrains[5].

Since the 1980s, enterococci have been documestbdiag an important source of nosocomial infestisnch as
urinary tract infections, endocarditis, sepsis, amdind infections [6]. Their antibiotic resistanaedagene transfer
mechanisms add to enterococcal pathogenesis. Thegbte to acquire resistance to macrolides, cimipteenicol,
rifampicin, aminoglycosides, and ampicillin and Isuesistances may be spread to human beings viadhechain
[7, 8].

Vancomycin is one of the main antibiotics used teat enterococci. The presence of van genes rasult
vancomycin-resistant. Currently, nine types of \@nygcin-resistance have been demonstrated in Emtecgeight
of these types are responsible for this resistaree,vanA, vanB,van C, vanD, vanE,vanG,vanL,vaahdl vanN;
among them vanA and vanB are clinically the moghificant ones. The vanA genotype, as the most contyn
genotype in vancomycin-resistant Enterococci (VRE)rldwide, is associated with the transfer of highel
vancomycin resistance from Enterococci, particylaslancomycin-resistant Enterococcus faecium (VRES)
Staphylococcus aureus[9, 10]. According to the abmentioned issues and by considering the fact ttiegte
bacteria have become resistant to a great variegntimicrobials, there would be some difficultigs treating
enterococcal clinical infections of immune-comprsed patients [11].

Enterococci may carry various genes directly orrgadly contributing to virulence. Genes encodirigulence

factors such as aggregation substances, endosaditgen, gelatinase, enterococcal surface prdigaluronidase
or adhesion collagen protein have been describedterococci isolated from foods [12]. The enteooed surface
protein esp gene hasan association with the inedesisulence, colonization and persistence in ttieany tract
along with biofilm formation. While aggregation stiédnces encoded by asal are responsible for iect&acterial
adhesion to renal tubular cells and heart endogladill and hyl gene which produces hyaluronida®eft4].

Because of the possible role of these bacteribdrtransmission of virulence genes and resistaatsrdinants via
the food chain, their presence in foods have cattseaise concerns in this area.

Despite the importance of virulence genes, theneames a paucity of study in this area; previoudligtsl have
mostly focused on E. faecalis and E. faecium asd &tention has been paid to the presence ofewical genes
from other enterococcal isolates in foods. Accagtlinthis study set out to investigate the disttido of virulence
factors, vancomycin-resistant genes and the atithiesistance of various enterococci species tisdlrom foods.

MATERIALS AND METHODS

Sampling, strain isolation and identification

Two hundred food specimens were included raw n2k gamples), cheeses (6 samples), and meat prddiéts
samples of raw ground beef, raw chicken meat). Bavine milk samples were obtained from a dairy féooated
in the Hamadan city/Iran, and the other food samplere purchased from the local retail market fidecember
2012 to May 2014. Samples were collected by adgptia procedure used by Diego Cariolato et alentification
of isolates was carried out as described by G.\veesa et al. and R. H. Olsen et al.[15-17].

DNA extraction

Enterococcus DNA was prepared by suspending a éba@wernight colonies in 1.5 ml tubes containind 50 of
sterile distilled water, followed by boiling for 115 min and then centrifuging at 14000 g for 5 rwrpellet cell
debris [18].

Detection of Enterococcus spp. by PCR

PCR reaction of ddigene of E faecalis, faeci ofaécium, gall of E. gallinarum and avi of E. aviware performed
with sequences presented in table 1.The reactiotiurei for PCR was composed of 10 of 2x Tag premix
Mastermix (Parstous Biotech CO. Iran)ul5 sterile double distilled water, dL of forward primer, luL of reverse
primer and 3L of DNA sample. The optimum conditions of PCR wasefellow: an initial denaturation step for 5
min at 95 °C followed by 30cycles of 95 °C for 3B8 °C for 30 s, and 72 °C for 1 min and a fingtle of 72 °C
for 10 min in a Bio-Rad Thermal Cycler. PCR produahd 50-bp DNA size marker (Fermentase Co, USAgwe
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run simultaneously on 1.5% agarose gel stained BitlA\ safe stain (SinaClon Co, Iran) at 80 V for dui{19].
Finally, the agarose gel was visualized and phaejoged using UV transilluminator (VilbertLourmat Co,
Japan).The E. faecalisATCC29212and E. faeciumBMA4tde used as quality control strains.

Antimicrobial susceptibility Test

The antimicrobial susceptibilities of Enterococésmlated strains were determined using the diskisin method
according to the Clinical and Laboratory Standahufgtitute (CLSI 2013) guidelines [20], for the dmditics
including Ciprofloxacin (5 pg), vancomycin (30 pggicoplanin (30 pg), Tetracycline (30 ug) , ergthycin (15
Kg), choloroamphenicol (30 pg), norfloxacin(10 p8YN(15 ug), Linezolid (30 pg), ampicillin (10 ugnd
Nitrofurantoin(300 pg) (Mast Group Ltd, Merseysid¢,K, ENG). The E. faecalis ATCC 29212(Vancomycin
sensitive), E. faecalis ATCC 51299 (Vancomycin s&sice), E. faecalis E206 (Vancomycin resistanegewsed
as quality control strains for performing antimigia tests.

Detection of van A, B, C and D genes by PCR

Isolates which were resistant to vancomycin by digkision method were analyzed by PCR for the gnes of the
genes encoding the vancomycin-resistance detertsinemA, vanB, vanC and vanD using specific primass
described by Depardieu et al (Table 1).The PCRiiawas performed in a volume of 20 pl containiply@mplate
DNA,1lplofeach primer, 10ul of Master Mix, 6ul okste distilled water on a Eppendorf and Bioradthecycler

(ASTEC Co., Japan) with an initial denaturatior®4tC for 3 min, 30 cycles of amplification (denattion at 94°C
for 1 min, annealing at 54°C for 1 min, and extensat 72°C for 1 min), and a final extension atG@26r 7 min

[21].

Detection of virulence genes esp, hyl, and asal BCR

Multiplex PCR and single PCR were performed foedghg esp, asal and hyl virulence determinantguspecific

primers for each gene with some modification on kéaokhoven’s protocol (Table 1). Briefly, the fir8s ul of

PCR mixture contained 3ul of template DNA (1ul ¢dgmid DNA, 2 ul of chromosome DNA), 1ulofeach peim
for genes esp and asal, 12.5ul of Master Mix, abfl%of twice distilled water; the second 20 pl P@kkture

contained 2ul of template DNA,1ulof each primertigh, 10ul of Master Mix, and 6l of twice distitlavater. The
PCR reaction were done for both mixtures on a Egpdrand Bioradthermocycler (ASTEC Co., Japan) veith
initial denaturation at 95°C for 10 min, 30 cyctdsamplification (denaturation at 94°C for 1 mimn@aling at 56°C
for 1 min, and extension at 72°C for 1 min), anfihal extension at 72°C for 10 min [22]. The E.dals ATCC

29212 (asal positive), E. faecium C68 (hyl andpesitive) were used as quality control strains.

Statistical analysis

The relationship between various food samples andemce genes, as well as their relationship wésistance
genes resistant to vancomycin (van) was also etaud’hen the relationship between resistance fferent
antibiotics and virulence genes and genes resigtantancomycin (van) was also assessed. All caiegor
(continuous) variables were compared using thel@dt&hi-Square tesy®) or Fisher's exact test. p.values<6f05
were considered statistically significant. All s$tital analyses were performed using the SPSSove® software
package.

RESULTS

Of 200 samples examined, a total of 135 entero¢asckates were obtained, 6 isolates (4.4%) wevenfcheeses,
24 isolates (17.8%) were from raw milk and 105ased (77.7%) were from meat products. Of the 18kitss of
enterococci investigated, 65 (48.15%) were idesdifas E. faecalis, 59(43.7%) E. faecium, 9 (6.66%yium and

2 (1.5%) E.gallinarum. E.faecalis was the most camrspecies isolated from both dairy products an@tme
products, comprising 14(46.6%) dairy products ahd48.8%) meat products. E. faecium was rankeds#oend
most recovered, 15 (50%) from dairy products and4449%) from the meat products. E.avium and Hirgalm
were recovered much less often than E. faecali€af@ecium, accounting for less than 9% of allases (table 3).

Antibiotic susceptibility results
Antibiotic susceptibility results revealed that m@lates of E. faecalis from both meat and daiyducts were
resistant to tetracycline (77 %) and synercid (#9.9n addition, the rate of resistant to otheitdatics were in the
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range of 15.4- 70.8%, with the rate of resistarmééing the lowest for Nitrofurantoin and teicoprari0%).
Antibiotic resistance in isolates of E. faecium whd that most isolates such as E. faecalis weristaes to
tetracycline (71.2 %) and synercid (57.6%). The wftresistance to antibiotics in isolates of Hligarum were in
the range of (0%) Linezolid, Choloroamphenicol,cbgilanin, Nitrofurantoin to and were resistant tm&cid and
Ampicillin (100%). and in isolates of E.avium theost isolates were resistant to Erythromycin (88.%86)
susceptible to ampicillin (100%). The results ofil@ingramare presented in table 2. Antibiotic syibity testing
showed all enterococcal isolates from both meatdainy products were susceptible to teicoplanin.

PCR assay for detection of vanA-vanB- vanB-vanDgene

The prevalence of vancomycin resistance genes arvaimgpmycin-resistant Enterococcus isolated stiigisbown
in Table 3. Totally, van gens were identified in (B1.6%) Enterococcus strains, 10 (33.3%) dairydpetion
isolated strains, and 63 (60%) meat productiomatedl strains. VanA, vanB and vanC genes were fiEhin 68
(50.4%), 10 (7.4%), and 3 (2.2%) of enterococcuairst, respectively. Moreover, 10(7.4%) samplesi@drvanA
and vanB simultaneously, while both vanA and vargZendentified only in one strain (0.7%).

PCR assay for detection of virulence genes

The prevalence of virulence factors among Enterae®gsolated strains are shown in Table 3. In al tot 135
Enterococci strains, 128 (94.8%) carried virulegeaes. The agg@ene was the most common virulence factor 121
(89.6%), followed by the esp 66 (48.9%) and hylegeR7 (20%).

Sequencing

One sample of each of the virulence factors as aglvanA,vanB and vanC PCR products (ampliconsk wer
sequenced by Bioneer Co., Korea mediated by TakagtoDo., Iran and the data were analyzed usingtiremas
software.

Results of statistical analysis

The findings of the present study indicated thatehs a significant relationship between the exisé of the vanA
gene and the resistance to Linezolid, Choloroambgrsynercid, Erythromycin, Ciprofloxacin, and Mamycin

antibiotics (p-value <0.05) and also there is mgmidicant relationship between different strainseaterococci with
distribution of virulence genes (p>0.05).

Table 1: Primers used for PCR assay in this study

Gene targets Primer sequences (5' to 3') amplicon / product size (bp) References
s F: GCACGCTATTACGAACTATGA 75 (53]
a R: TAAGAAAGAACATCACCACGA
b F: ACAGAAGAGCTGCAGGAAATG 76 (35]
y R: GACTGACGTCCAAGTTTCCAA
os F: AGATTTCATCTTTGATTCTTGG 510 [33]
P R: AATTGATTCTTTAGCATCTGG
. F: ATCAAGTACAGTTAGTCTTTATTAG
ddiE. faecalis . A CGATTCAAAGCTAACTGAATCAGT 4 (33]
. F: TTGAGGCAGACCAGATTGACG
ddl E. faecium . 1A TGACAGCGACTCCGATTCC 658 (33]
. F: GAAAGACAACAGGAAGACCGC .
Gall E.gallinarum R: TCGCATCACAAGCACCAATC 158 This study
o F: CGGGGAAGATGGCAGTAT .
AViE.avium R: CGCAGGGACGGTGATTTT 229 This study
F: GGGAAAACGACAATTGC
vanA R: GTACAATGCGGCCGTTA 732 (35]
vanB F: ATGGGAAGCCGATAGTC 635 (35]
R: GATTTCGTTCCTCGACC
F: AGCAATAAATCTTTGTGGGTTCGT .
vanC R: ATTTGCGGCAATGAAAGACAG 158 This study
vanD F: TGTGGGATGCGATATTCAA 500 (35]
R: TGCAGCCAAGTATCCGGTAA
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Table 2: Prevalence of antibiotic-resistant enteramcci among 135 isolates from meat and milk products

Antibiotic

E. faecalis E.faecium E.avium E. gallinarum

Total

No=65(%) No0=59(%) No=9(%) No=2(%) No=135(%)
Ciprofloxacir 20 (30.8 28(47.5 6(66.6 1(50; 55 (40.7
Vancomycin 30 (46.2) 16(27.1) 1(11.1) 1(50) 48 §35.
Teicoplanin 0 0 0 0 0
Tetracyclin 50 (76.9 42(71.2 7(77.8 1(50; 100 (74.1
Choloroamphenicol 11 (16.9) 7(11.9) 3(33.3) 0 A58)
Erythromycin 46 (70.8) 29(49.2) 8(88.9) 1(50) 82.09
Linezolid 10 (15.4 1(1.7 1(11.1 0 12(8.8
synercid 49 (75.5) 34(57.6) 6(66.7) 2(100) 91(67.4)
Ampicillin 26 (40) 25(42.4) 0 2(100) 53 (39.25)
Nitrofurantoin 0 1(1.7) 1(11.2) 0 2(1.5)
Norfloxacin 23 (35.5) 25(42.4) 3(33.3) 1(50) 52638.

Table 3: virulence factor encoding gene in entrocag strains by source and species

Presence of virulence genes

Presence of van genesi

Source Species Strains tested
asal esp hly  vanA vanB vanC
Raw milk E.Faecglis 13 11 (84.6) 3(23.7) 2(15.4) 7(53.8) 0 0
(24 isolates) E.Faecium 10 10 (100) 7 (70) 1 (10) 1(10) 0 0
E.aviun 1 1 (100 0 0 0 0 1
E.Faecalis 15 13 (86.6) 7 (46.6) 6 (40) 14 (93.3) 4(26.6) 0
Raw chicken meat E.Faecium 18 17 (94.4) 9 (50) 2(11.1) 7(38.9 2(11.1) 0
(42 isolates) E.Avium 8 1 (100) 1 (100) 0 0 0 1 (100)
E.gallinarum 1 7 (87.5) 4 (50) 0 1(12.5) 0 0
Raw meat E.Faecglis 36 33(91.6) 19(52.7) 11(30.5) 23(63.9) 4 (11.1) 0
(63 isolates) E.Faecium 26 23(88.4) 13(50) 4(15.4) 13(50) 0 0
E.gallinarum 1 1 (100) 1 (100) 0 1 (100) 0 1 (100)
Cheese E.Faecalis 1 1 (100) 0 0 0 0 0
(6 isolates) E.Faecium 5 4 (80) 2 (40) 1 (20) 1 (20) 0 0
Total 13¢ 121(89.6 66(489 27(20 68(504 10(7.4 3(2.2

DISCUSSION

Enterococci are ubiquitous in their occurrencehwiteir habitats ranging from the intestinal trattman and a
variety of farm animals to different forms of foead feed. Several studies demonstrated that eotowere
present almost everywhere in the food chain as a®lin the environment [23].In this study, entemmtovere
isolated from a variety of sources, even foodsmifnal origin such as meat and dairy products. Thefittle data
on antibiotic resistance among food isolates ofemtiocci in Hamadan, since most reports on aniibiot
susceptibility are for bacteria isolated from pat$eor from sick and dying animals with few froncteia isolated
from healthy humans, animals or foods of animajiariKlein, G studied on the food such as Cheessgthand etc,
and indicated this food contaminated with E.fascahid E. faecium, while E. gallinarum presencéhenrheat and
fish only(like our study) and none of isolates temninated by E. Avium and E. Casseliflavus, wheieazur study
E. avium presence in the eight sample ofmea[23this study, the most common species found in tigses of
food products were E. Faecalis 59 (43.7%) and écifen 9 (6.65%). The prevalence of these two spéniéoods
has also been reported in Bruna C study[5], thadnted the higher prevalence of enterococcal isslbtlonged the
E. faecium(46.5%),E. faecalis(26.8%),E. gallinar@mfo) that similar to, other surveys[4, 24].

The present study showed that the strains of erteod isolated from meat and milk products had Ilsimi
susceptibilities to antibiotics. The proportion exfterococci in both meat and milk samples with ghHevel of

resistance was approximately 50%, with a moderatgeas of resistance was 15%, and alow degree istaese

was 0.8%. No significant differences in prevaleaod rates of resistance between the meat and tréins were
found for any of the drugs (p > 0.05) except anljgiciRahimi in Tehran showed that the highest lefaesistance
was observed with erythromycin, tetracycline anmafioxacin [25].

Antibiotic susceptibility testing showed most eotmrccal isolates from both meat and milk produasengenerally
resistant to two antibiotics commonly used in husjdatracycline and synercid, while resistanceitetolid and
Nitrofurantoin tested was minimal. Tetracycline ayercid are common drugs used to treat and prerremal
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diseases. We found a significantly greater incigeoicresistance to these antibiotics, which is abdp related to
prolonged exposure. Tansuphasir, also found erdecat isolates from frozen foods and Environmewtaer, had
a high degree of resistance to Tetracycline ando@gxacin: 52.3% and 48.5%, respectively [26].

The prevalence of vancomycin resistant erococciE)VRas 35.5% (48 of 135 strains tested). These ¥R&ins
were isolated from nearly all sources studied, bdl 27 strains from meat chicken and raw ground ,beef
respectively, six and one strains from milk anded®e respectively. The rates of vancomycin registdor strains
isolated from meat and milk products food straimrsemnot statistically significant different (p>0)05

Rahimi studied on the total number of 712 enterocepp. were isolated and the results showed t6%i, 24%,
12%, 4%, 2%, 1% and 1% isolates were E. faeciurhjrie, E. faecalis, E. gallinarum, E. casselifgvla. mundtii
and other enterococcal spp, respectively[25]. Autteported the highest level of resistance was robsgewith
erythromycin, tetracycline and ciprofloxacin. Eilax was susceptible to all of the antibiotics tddtere (data not
shown).Also Author indicated the frequency of VRiEams isolated was 3% VRE from the total entercabc
isolations. Whereas the prevalence of VRE in oudgtwas 35.5% (48 of 135 strains tested), thatlmsifwith
Torres study from isolates of waste water in Si§@iA%), also in New Zealand, FranceandUSA[27-28, fiercent
of VRE isolation from broilers, human fecal andnfiawastewater has been 6%, 4% and 6%, respectivelyur
study resistant to, tetracycline, erythromycinimorfloxacin and chloramphenicol the isolate of aédalis are 77%,
70.8%, 35.5% and 16.9% respectively, that sintdeDiego Cariolato study that showed The E.faecdtains were
mostly resistant to tetracycline (65.8%), followedby streptomycin(42.1%), erythromycin(28.9%),
norfloxacin(21.1%), chloramphenicol (18.4%) andsoateported none of the E. faecalis strains waistaes to
ampicillin, while in the our study 40% of isolate®re resistant. On the other hand, E. faeciuninstraere mostly
resistant to tetracycline (71.2%), synercid (57.6&b6)d followed by erythromycin (49.2%), Ciprofloxad47.5),
ampicillin and norfloxacin (42.4%),vancomycin (2%}, chloramphenicol (11.9%),and. Only one isolasulted
resistant to Linezolid and Nitrofurantoin. Thatsthesults similar to Diego Cariolato and Rahimigt[ib, 25].

A major concern is the presence of strains harlgonmltiple antibiotic resistances (from 2 to 7 aiftthe 11

antibiotics tested). Indeed, most of the vancomyesistant enterococci showed resistance alsohter afinically

relevant antibiotics such as ampicillin, erythromycCiprofloxacin, norfloxacin, synercid and streqiycin such as
human strain that can be transmitted from thosd fmumals' origins to humans, and thus leaving thesvapeutic
options [30].

In the present study, the asal gene, which encaggsgation substance, was found in high frequemsgng
E.gallinarum (100%), E.faecium strains (91.5%)aEdalis (89.2%), and E. avium (88.8%). A high iecice of this
gene in E.faecalis was reported in previous studiess well. Results of studies on E.faecium isolated
contradictory. In some studies, asal was not faanH.faecium but in contrast, in some studies tiése was
detected in less frequency and in our study andesother studies this gene was detected in highmrajence
among E.faeciumisolates. Ahmed M et al., AKOlawetlal., and R.H.Olsen et al., were detected it ayib%,
75% and 78.5% of the studied strains, respectiidy 31, 32]. DiyoCariolato et al. were not foursha gene in 81
entrococci strains[15].The asa 1 were detectedifgigntly from Raw meat and raw poultry meat sarsple
(p=0.001).

In the current study, the esp gene was detecteddd@®¥% of E. gallinarum, 52.5% of E. faecium , 46.10%E.
faecalis, and 82% of E. avium isolates, these figsliis in accordance with the findings of othedss, which
identified the espgene in 42% and 90%of entrocst@ins[15, 32].However, this is in contrast to fireings
obtained by Ahmed M and R.H.Olsenthat the amouth®fene reported 4.1% and 1.25% respectively[GR,

Hyaluronidase, coded by the chromosomal gene by& degradative enzyme associated with tissue darined
influence the hyaluronic acid (hyaluronate, HA) J[38lyaluronidase encoded by the chromosomal gerge hy
indicates homology to the hyaluronidases in Streptous pyogenes, Staphylococcus aureus and Stoeptec
pneumoniae and contributes to invasion of the raesgpx and pneumococcal pneumonia [34, 36]. We dahe

hyl gene amon20% of enterococci strains (table )dgally, there is no significant relationship betw different
strains of enterococci with distribution of virutengenes (p>0.05).
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Another objective of the study was to evaluateagous genes in the strains that were resistantit@omycin.

The findings of these experiments demonstrated alathe strains that were resistant to vancomymndisk

diffusion method had at least one van gene. Furtbex, some strains that have intermediate pherotgsistance
to vancomycin carried these genes. Totally, 51r@qre of all isolated strains carried van genes;miost prevalent
one was van A identified in 50.4 percent of albsts, following by van B with 7.4 percent and vanmih 2.2

percent frequency. Ten strains that composed 7rdept of all strains carried both genes vanA and #a
simultaneously. The findings of the present studg andicated that there is a significant relatiipshe existence
of the van a gene and the resistance to Linez6lwloroamphenicol, synercid, Erythromycin, Ciprafgin, and
Vancomycin antibiotics (p-value <0.05).

Here, we report for the first time E. faecalis,f&cium, E.gallinarum and E. avium vancomycin-tasit strains
from food of animal origin in Iran. The incidencevancomycin resistance in all enterococcal isaldehigher than
that reported by Franz et al. (2001) and Jamdt €@i2).

CONCLUSION

This study indicates a high prevalence of multidregistance among enterococci isolated from medt raitk
products that may serve as a vehicle to transheset resistant bacteria and genes from food to hsiiswad become
a serious threat to public health in the futureehinfections can result that are difficult to e€wsince the resistant
bacteria do not respond to treatment with conveatiantimicrobials. The prevalence and level ofilkaotic
resistance found in the fecal flora of humans amichals are considered to be good indicators ofcigke pressure
caused by antibiotic usage. It is necessary tleautie of antibiotics for purposes other than humsm in animal
feed and in the treatment of infection in animalsyuld be eventually reduced.
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