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Summary

Staphylococcus aureus produces a wide range of exotoxins that makes diseases in the host. Pyrogenic su-
perantigens are a group of exotoxins produced by Staphylococcus aureus. This group includes toxic shock syn-
drome toxin, exfoliative and all enterotoxins of this bacterium. Identifying these factors is essential in under-
standing the pathogenic process of bacteria. The aim of this study was to investigate the presence of toxic shock
syndrome (TSST-1), exfoliative A/B and enterotoxins A, B, C, D, E genes in methicillin-resistant and sensitive
Staphylococcus aureus isolated from mosquito larvae in Sistan region by PCR method. This research was con-
ducted on 57 isolates of Staphylococcus bacteria. Methicillin-resistant and sensitive isolates were identified us-
ing agar diffusion method and oxacillin-containing DNA plates. Bacteria were extracted by boiling method.
Using PCR method and specific primers, genes encoding toxic shock syndrome (tst), exfoliative (eta, etb) and
enterotoxin (sea, seb, sec, sed, see) were investigated in this bacterium. Out of a total of 57 Staphylococcus au-
reus isolates, 32 resistant isolates and 25 methicillin sensitive isolates were identified. The frequency of entero-
toxin, exfoliative and toxic shock syndrome genes in resistant isolates was 50%, 21.87%, 3.12% respectively
and in sensitive isolates 44,08%, 23,75% and 0% respectively. The results showed that the prevalence of methi-
cillin-resistant isolates and isolates capable of carrying enterotoxin and exfoliative genes was high in Sistan re-
gion.

Keywords: antibiotic resistance, Staphylococcus aureus, mosquito larvae, methicillin, entrotoxin
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Summary

Listeria monocytogenes, as Gram-positive bacteria, is the cause of a opportunistic fatal infection in humans,
which can be transmitted via a wide range of food products, including dairy, meat, and vegetables. Local white
cheese in Iran is not produced under good manufacturing practices, however a comprehensive study about the
prevalence of different serotypes of Listeria monocytogenes in this product has not been done yet. Babol, Qaem-
shahr, Amol, Urmia, Hamedan, Tehran and Garmsar cities were selected as areas with high consumption of lo-
cal white cheese, and 343 samples were collected from the dairy shops and delivered to the Food Safety and
Hygiene Laboratory. Isolation and identification of Listeria monocytogenes, from cheese samples were carried
out by pre-enrichment and cultivation in the selective media, the isolates were confirmed by biochemical meth-
ods, and then the serotype of each species was determined. Finally, the positive samples was enumerated using
the five-tubes most probable number method. 9 cases of 343 samples were contaminated for Listeria monocyto-
genes. Most positive cases were isolated from Urmia city (3 cases). Considering the possibility of the survival of
this organism during the processing of local white cheese, it seems that the monitoring of the manufacturing,
storage and supply should be increased for this product and as much as possible, the production should be done
in plants under the supervision of regulatory organizations.

Keywords: Iranian local white cheese, Listeria monocytogenes, Most Probable Number, Serotype
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Summary

Salmonella and Pseudomonas are among the most important food-borne pathogens around the world that
cause risks for consumers; Therefore, it is necessary to monitor them in food. In this regard, the purpose of this
study is to investigate the prevalence and pattern of antibiotic resistance of Salmonella, Pseudomonas and coli-
form in slaughtered turkey meat and tools in Najaf Abad slaughterhouse, Isfahan. 100 samples of turkey breast
meat were randomly sampled from the slaughterhouse and transferred to the laboratory under sterile conditions.
Sampling was also done using the swap method from the tools in the slaughterhouse. The prevalence of Salmo-
nella and Pseudomonas infection was determined using ANOVA statistical test. The results showed that out of a
total of 100 samples, 24 samples were contaminated with Pseudomonas and 11 samples were contaminated with
Salmonella. Statistical analyzes showed that there is no significant relationship between the prevalence of Sal-
monella and Pseudomonas in turkey meat sold in Najaf Abad city (p<05/00). The highest antibiotic resistance
was related to ciprofloxacin and kanamycin in salmonella and Amicasin in pseudomonas. Due to the high pollu-
tion, it is recommended to clean the tools in the slaughterhouse with disinfectants in different stages of poultry
slaughtering to prevent the accumulation of pathogenic microorganisms and biofilm pollution. In this way, hu-
man health is not endangered.

Keywords: Salmonella, Pseudomonas, Food safety, Antibiotic resistance
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Summary

Contamination of food by microorganisms is a serious public health concern that can cause foodborne dis-
eases. The purpose of this study was to investigate the contamination with Staphylococcus aureus, Escherichia
coli, Listeria and Yersinia in sausages and sausages offered in Karaj city. In this study, 191 sausage samples and
192 sausage samples were randomly sampled from the supply centers of this product in Karaj city and trans-
ferred to the laboratory under sterile conditions. The samples were tested according to the standard method for
contamination evaluation. SPSS software and chi-square method for statistical analysis of data and (p<0.05) was
considered as the significance level. The results showed that the most contamination in sausages was related to
Staphylococcus aureus. Out of a total of 384 samples, the average contamination in sausages and sausages sold
in Karaj county was Escherichia coli 77.6%, Salmonella 7.29%, Staphylococcus aureus 40.36% and Yersinia
enterocolitica 0.78%. The results showed that there is no significant relationship between the contamination of
sausages and sausages (p>0.05). Considering the high level of contamination among the samples, it is necessary
and necessary for the authorities to monitor the quality of food as much as possible in order to prevent the oc-
currence of infections and food poisoning that endanger human health.

Keywords: food safety, gastroenteritis, sausages, Karaj
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Summary

Camels, as a valuable source of protein and labor in arid and semi-arid regions, hold significant importance.
Considering their key role in the economy and livelihood of local communities, examining the health of these
animals is crucial. In this study, aimed at investigating the diversity and prevalence of fungal species causing
ocular infections in camels in the Zabol region, samples were randomly collected from 50 camels. The collected
samples were cultured on specialized media, and the fungal species present were identified. The results showed
that 88% of camels (n=44) harbored at least one fungal species, with Aspergillus fumigatus as the most preva-
lent, found in 11 cases (22%), followed by Penicillium in 9 cases (18%), Aspergillus flavus in 8 cases (16%),
Mucor in 6 cases (12%), Aspergillus niger and Rhizopus in 3 cases each (6%), Cladosporium in 2 cases (4%),
and Absidia and Trichophyton in 1 case each (2%). According to the study results, infection rates were higher in
camels over 2 years of age (68.18%). Statistical analysis showed no significant relationship between age or gen-
der and the prevalence rate of isolated fungi (p>0.5). Additionally, while male camels exhibited a higher rate of
fungal isolates than females, this difference was not statistically significant (P=0.11). The findings suggest that
the unique climatic conditions of the region may contribute to the prevalence of ocular fungal infections, espe-
cially in desert-dwelling animals.

Keywords: fungal flora isolates, conjunctiva, camel, Zabol
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Summary

Alpha toxin, sometimes referred to as phospholipase C (PLC), is a significant toxin generated by C.
perfringens that possesses both deadly and dermonecrotic properties. All strains (A, B, C, D, E) of C.
perfringens generate varying quantities of this toxin, which is recognized as a key various factor in the devel-
opment of clostridial myonecrosis.Alpha-toxin is known to significantly influence several human and animal
disorders, exhibiting deleterious impacts, specifically on the intestinal system. The primary objective of this
research was to conduct a comparative analysis of two distinct purification techniques in order to extract alpha-
toxin from C. perfringens type A. The first approach involved the alpha-toxin purification through a series of
techniques, including ammonium sulfate precipitation, ion-exchange chromatography using DEAE Sephadex at
pH values of 7 and 9, and gel filtration chromatography using Sephadex G-100, while the second approach was
implemented using the affinity chromatography. The degree of purity of alpha-toxin was assessed at each stage
of the purification process by the utilization of SDS-PAGE.The protein content and hemolysis activity were also
quantified at each purification step. Based on the obtained findings, examining these two approaches revealed
that the first method yielded a percentage of 88, while the second method yielded percentage of 91.7. The spe-
cific activity values obtained from the calculations for the first and second methods were 69170 U/mg and
105.71 U/myg, respectively. Our research shows that affinity chromatography can produce a highly pure alpha
toxin with a specific activity of 108700 (HU/mg), produced by Clostridium perfringens type A.

Keywords: Alpha-toxin, Clostridium perfringens type A, Enzymatic activity, Affinity chromatography, column chromatogr
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Summary

This study was conducted to investigate the effect of dietary supplementation of selenium nanoparticles
(SeNP) and selenium yeast (SY) on ruminal protozoan population and ammonia nitrogen of Baluchi male
lambs. Thirty Baluchi lambs with an average initial body weight of 21.56+0.33 kg were used in a completely
randomized design with 5 treatments and 6 repetitions for 70 days (14 days of adaptation and 56 days of data
collection). The experimental groups were 1) control (without selenium supplement), 2), 3) and 4) were feeding
with 0.4, 0.8 and 1.2 mg Se/kg of diet as SY respectively, and 5) feeding with 0.4 mg Se/kg of diet as SeNP.
The results showed that the number of protozoa in the ruminal fluid of lambs receiving 0.8 and 1.2 mg of Se/kg
of diet as SY and 0.4 mg of Se/kg of diet as SeNP was higher than that of the control group (P<0.05). In addi-
tion, both SY and SeNP sources significantly increased the number of Ophryoscolex species, while 0.4 mg of Se
as SeNP resulted in a significant increase in Dasytricha species (P<0.05). Furthermore, dietary supplementation
of 0.8 mg of Se as SY and 0.4 mg of Se as SeNP increased the number of Diplodinium species (P<0.05). How-
ever, the populations of Entodinium and Isotricha species were not affected by the experimental treatments.
Feeding with 0.8 and 1.2 mg of Se as SY/kg of diet and 0.4 mg of Se as SeNP/kg of diet led to decreased rumi-
nal ammonia nitrogen quantity (P<0.05). The results of this research indicated that dietary selenium supplemen-
tation as Nano selenium and selenium yeast, can increase the protozoa population and decrease the concentra-
tion of ammonia nitrogen in the ruminal fluid of Baluchi fattening lambs.

Keywords: Fattening lamb, Protozoa count, Selenium, Yeast
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Summary

Macrorhabdosis, also known as Megabacteriosis, is a wasting disease in birds caused by the fungus
Macrorhabdus ornithogaster. This study aimed to detect the fungus using PCR from the feces of birds showing
clinical signs of infection, and to perform a phylogenetic analysis of the collected isolates. In this study, 54 posi-
tive samples were detected among the 300 suspicious birds referred to the wet smear method. Subsequently, the
polymerase chain reaction (PCR) technique was employed for the final diagnosis. Positive samples were then
subjected to PCR analysis using panfungal primers. For phylogenetic evaluation, 15 samples were sequenced,
and the resulting sequences were compared with entries in the World GeneBank to assess their similarity and
overlap. A total of 300 stool samples were subjected to analysis using the wet smear technique, of which 54
were found to be positive. Furthermore, 33 samples were identified as positive using the PCR method. Sequenc-
ing revealed the presence of M. ornithogaster in only two samples from lovebirds. Phylogenetic analysis
showed an 86.76%-100% similarity between the isolates from budgerigars and finches and sequences recorded
in the NCBI database. These findings highlight that PCR is an effective diagnostic tool for M. ornithogaster due
to its speed, accuracy, and sensitivity.

Keywords: Macrorhabdus ornithogaster, companion birds, phylogenies
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Summary

Group A rotaviruses are the main cause of diarrhea in most livestock species, and the death of calves under one
month due to rotavirus diarrhea is common in many countries and causes huge economic losses every year. Se-
rological and molecular methods can be used for quick diagnosis of the disease, but isolation and identification
of the virus causes the disease in terms of the specific biological and structural characteristics of this virus is
very difficult in usual methods, and needs to special methods of cell culture and suitable cell line. The effort to
prepare a vaccine from the native strains isolated in each country helps to control, combating and possibly erad-
icate it and prevents the economic losses caused by this disease to a great extent. In general, rotavirus small
amount reproduces only in a limited number of cell lines and they do not have the infectivity necessary to isolate
the virus. But the presence of trypsin, under certain conditions, increases the proliferation and titer of the virus
in cell cultures. On the other hand, too much trypsin in cell culture is toxic and causes cell death. This article
describes the function of trypsin in the infectivity of rotaviruses, and standard and practical method in its non-
toxic concentration for the appropriate cell line to isolate rotaviruses.

Keywords: Cell culture, Isolation, Rotavirus, Trypsin, Viral diarrhea of calves
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Summary

To combat the shortage of new antimicrobial compounds and the increase in antibiotic resistance, plants
could be a potential solution. The aim of the present study is to investigate the antimicrobial properties of fennel
and green cumin essential oils against strains of Enterococcus faecalis and Acinetobacter baumannii under la-
boratory conditions. In this method, the essential oil solution was added at a specific concentration to sterile
discs and transferred to a microbial culture medium. To examine growth inhibition, the disc diffusion method
was used with a bacterial suspension on a plate containing Mueller-Hinton agar, and the MIC and MBC of the
essential oil were also examined at dilutions of 10* and 10", and finally, the optical density was measured at a
wavelength of 540 nm. The results of the growth inhibition by the disc diffusion method showed that both bacte-
ria, Acinetobacter baumannii and Enterococcus faecalis, created a 1.2 mm diameter. The results of MIC and
MBC of green cumin essential oil on Acinetobacter baumannii at a dilution of 10° (MIC) showed an inhibitory
effect at 0.078 in a concentration of 2000 ppm, and at MBC in a dilution of 107 it had a lethal effect at 0.135 in
this bacterium. In Enterococcus faecalis, at a dilution of 10*, both MIC and MBC had an inhibitory and lethal
effect at 0.311 in a concentration of 2000 ppm. Given the spread of drug resistance in pathogenic strains, medic-
inal plants with antimicrobial effects are a suitable option with fewer side effects.

Keywords: Acinetobacter baumannii, Enterococcus faecalis, green cumin essential oil, fennel essential oil,
drug resistance



https://nfvm.uoz.ac.ir/

S ol (owlidiorg e 50 b o3 4 it

nfvm.uoz.ac.ir :ol55g
BeoF-YEVE 1 Suig Sl LLs FFAN-YFFD : sl Ll — aoliliad g0

IIT Y e £ Oloiuo VEoF b 3 35k ¥ 0,lowd ¥ 093
Sedlgp!l (Soigm (1 Cwglio (5951 g (S 79 il culdSuS sloyy§ (Slglyd (o) 2
3O ol ad ye aL Slgo rdiges jl sulilas dw o 4 pglio g9/ e s e Lsliw/
Y e o %Y ) .
ot o Logi o (oo s madl pl ¢ (60,580 ualg Ao
Oyl 0,8 s e gadll o131 olKtils 00,8 s axlg ¢ ldé Slge Cilogy 05,5 lde Slge Coblagy panst S (gezmils -
Ol e S s ¢ oDl olﬂ ol&sls 3,5 0l axlg ¢ I8 slge Clilags 09,5 ol =Y
Ol 60,8 s e codlol 83T o8l 8,8 4 9l ¢ olidions 5 05,5 Lobiwl =Y

VEY 5 V0 ol Gipdy OFT 8ls 5 Ve KL A FHY wiaul Y allie el

4. 10.22034/nfvm.2024.448204.1232

) slil slocangane | slos S ik sl 5 Ul Lot poboiste & pslhe (sl sSaTpbilin
oy pole asdllas jl Gua sl gl Pl 138 Slge jo ] ol 45 ooy yis oDl laodiSWags G Pede
Ol s a1 pslie usysl usT3pLlin] ol (Sism 3T Conglie (55| g (S 59yl 00SS (slagys (sl
g oYl ¢ guw Olad Jols 5138 olge diges TO 050 0,5 08 L 0l ;0 ool ab e Sl olge sladigas 5 calilas
Sy Il g, 5l ok ool JUiil olila] s 5 o6l aar 30l 50t 3,5 el gl 5 A 3STpm 51 5L
as ol plis mls ol eolatul (Sigw Bl Cuglie obj,l sl diffusion Disk yss, 5| g wsSaSalilin/ sjlulox
Eguis 09y a0 yd VIV CEL g om0 V4 /78 oVl w0 VF Sl & bgy e usdof wsS a5 aloslin] & Sogll o yiion
D5 a0 Ve 28U g as,0 FT/OA oVle oo VY Clad sladiges o ol So 4y polin yusdof usSaSaloslin/
SED (005 VF/F4) SEC (0o VV/VA) SEB (o3 YAITE) SEA & Loy o o s 35 £ oot pinS 5 i
cormentBliin 4 gy o aoglin (i 45 ol i Seoms 5] Caogliio gl 352 (4o 0 O/AA) SEE 5 (4, YIYV)
4 polie uglysf uaSaSplslin] Jlsld 4 i 0g ralSal 5 Celiw ool 4 bgrpe Caaglio (265 5 JgjlaSTbialdl g
99y p (g sl e d92g &g p0 dacSL g WYLl jo 0aiSAS () (aix Glejes Hed> g Culew St
52U Glacagans iz, (pgas j0 Sisn Sl ) ool (rizes WS o iy | 238 Slgs (5,55 asse
20,5 Sgazme s yusdys susS 3T pL Sl

S i e ol ( MUE Coogonco o S T Cusglio s pushygl s 5S3lblin] s dlS 565l

ebrahimrahimi55@yah00.com a5l Jgtus sding s Sy 2SI s



mailto:ebrahimrahimi55@yahoo.com
https://nfvm.uoz.ac.ir/

—
*
1 >4

Gl palidiesgias s Do agptis

lIEP yliuss 4 Ly /F oilads/V sla

YL: wb.a.c 39 LS"“LC 0 gomnd £ gunid L: J.J‘}.:Lsa as 0o
S5 shdliwl slarnSgg 5l o] S0 a5 il ol e

(Entrotoxin aureus)  (SEs)

03Pk Olyear usdyl meTeTelslil] eaiiSady

Staphylococcus

dojlsgy abex 51l his)len slayys
Jolos 9 binawsSsl dacnidser  daipnsS oyl
O3Sy lacl WS oo g (Sl oS s
5 (TSST-D) o S5 pyaie (oS5 @ Vgors
S 5,05 o)Lil (SES) o55Sokibinl (slaiyenSsig sl
Sl S sig il aish oo adss Saureus  lawgs
Jlse (i 5l (S plyer (SES) (S5 slstl
S QU5 o Gighige 5,5 I 4 Gl ey
05 1) by gins (g 3booly] Gl g T Copangit) iS5
s Pl Ngh oo Joho S e Sl Suled 0
Sy (535 5 ook olSnd 5 i 53 Ygosra ushs/
(Y=-0) 25 o0 3L
St sl ol 4 lbSss il s
e 3 Ll )8 SIS usdyy) sl 5l (S50
4 Seglie el (B 5l b
G s L
Joo 3o ki & pslie usysl esSSphstin!
O e (6 Fimdons Sgu Bl ab ololis VAFY
sl Tl g ok 2Ll VA0 ass o
Methycillin Resistance ) (MRSA) y.low s 45 polas
Va%. ams o 2L ks 5l (Staphylococcus aureus
el Ll s e MRSA slaaist sl ai olulis
Sl g Lgyl 4 sgame Boes CrSaen cpl g 0l
56 Wiiul 5 opls wamie oYU 5 MRSA s,
5 ond 53 ol ble 4 azg b (A A) 0b glulis
Ol s @ pslie wsds) usTsTsldlin] ogax
0aiiSsS sloys ol anllas Lol aslllas j Gas
sl (Ssm sl Caglie G g oS53
shoadlan tulew e & polie usdys/ wsTsSslsl

Oy K2 g (63,58 daly doso

doddlo

cotlage ol o YN0 b Y- glals b
085 G5 15 18 5 AU g oler gt 3,50 OV
& LSS b aghete, )0 lagSaen cpl 251
(Gt (gilodlel ((3luo i3S Cundg a5 Sm0 e
AT B ran 4 prdis Hobay (o8 Slge g8 L g
Slga (V) 0,5 o Dyge Sblage B @ e e
Ol 3 (et MB OLLS )3 eud adpe olie
wad aiie L] Glhe )l QFOLSG s o
) 095 allyy, (Brae slie ailig; 45 o,khe VIO 50>
5l e sede (V) wisS o0 L0 GLLS (olde olse
sloaiz (Ll LliE sl ad e golumsl - clozn]
e Iy wpd aid)S 5 0 Wb sl 4 by
S s s bl llys o Qlel g glalas
4 Wglos wSgP 5 A Sl o)l b gl
S5l ) 132 51 5L slaslans 4 Sl s Wil o
e Gkl 5l A alisslen Jelse on St s
ol g oo lagladl T &b 4 g (213 Slge (Soo]
53 a5 as g LS e 2L dag, B dawg g
Slr LGS G jeses 5l gyl 5 o 25 Ll o
() ail oo anal>

SLOIFl Prme > 585 13 3l slaans o
@l opy Gk Sl @9 v Jelse 4 plie
Slaglon g9nd Sl a5 0l (A5 (Sloanid joboas
5o abhdi pais ;0 03l OV gase Ll ool 3 51 Lab
g et o boadye U ody opad; Job
eatitial Ol b gylol (Sl sladgs b peiitas
Jolge aasye SThe o Sl ool Sule) poe
Geses Sl ighee e3gll ol SL (slis e
Wigho (2lie Slge (Fogdl o &5 Llagisl
bl TSl Ol 4 Gl
2l g (=dse slop B ST S Ulsloas (OO0
(F) 0,5 o)Ll Lelse

e o8 Sl Sl ushsl eSSl



e (S 91 ST Caoglile (59N g CpumnS 579 5l USAS S5 (Slgl B oy 2

ey 2l YsS1eS cead b e o5 slas ST
WD asive gusdysl usSsT Sl 590 55 Sens )
)

303 TP Hllw] sledigw o lolid
slealsnl olos jslane cnl gl il o 4 p9ldo
Al ledisas 5l eadlaz wsyel wsSaSalsli
O g ( Sgm T Sl 4 S Zuaglia
e )3 (055,50 V) CpbeliST g (259,50 Y
S glealgnl g was bl BT pgine Jse coas
Cenglie Sise sl 99 58 4 Sl plojes )50
polie (sl S sTshsli] Sadlg ] (lgieas waials
OV was ad 3 5k o s S 4

655k 5l DNA gl inl PCR LiisTy plail
a9 b g (0lpl (y5lew) DNA zl el eoS galwga
215l DNA i sl odijles &8 18 oall 5o 4
a0 Ve e 5,8 ;0 PCR pbxl gloy b o
SIPCR (S plonil (12 o 08 (6,055 (gnals
59l a0y bl oad (b slajeul )y cdx
solitsl _ywshys! wsSsSpledli] 5 S|y STRNALG o3

w3bioe p) o 4 yely Jlg o
P F:5'-AAAATCGATGGTAAAGGTTGGC-3'

R:5-AGTTCTGCAGTACCGGATTTGC-3'
JIP [ SSO BNNNFESW IRSPURICIR JURPCK JPAPION 9
a5 MNOB2872 s oS L NCBI ools oll
A
Master olKiws 31 VFSIRNA 5 aseid Cys
solawl (Mastersycler, Germany)cycler gradient
10 Jals 5 s Sea Yo PCR STy IS x> .l
oS yme Sl Seo VO R G F el 5o 51 yids S
W oS DNA - s See ¥ (Oln! c0oolSle)
e BS) 5SS ) sle Al b O s S
S el eolaiwl 0590 ()l (gasl g (] Lol
Ol S yaly (ol dBB ¥ ugandis 4z 50 A0 S

a0 A e gl S YO I DNA

3,5 e Gl el 40 ol by oldd olge (sladiges
59 g dlgo

2N olge 5l diges FO- slaws codigas 549/ %0
(Dged O £y g digad B0 CgS &SL) <SL Jolis
ke igms B (B 8) i i) slaessld
B (Shw 0,5 g diged Br (o iy ciged O (S
Wigad B Sl s 9VL) B e s0lel (glalié 5 (wges
SYlo g diges O Ll oYle @iged O+ Jad oYls
2 SVgame adye Sl 5l (K90 00 (Sl
Dozt )P 5 Jlre ez Ll S 0l Gl 4l
39 Sl paiges AT 0 08 B Cetgns)l 5 (Bolas
oBialojl & gy bulpd 5o (Sen (loj (2w
skl ST olKils S1ae Slge a8 JuS g Coblage
b ool JES! o iale;T plos! cagar 0,5 1 9l

Slr iovslsgl T e hSliw] somiwz g,
Slosisas J| 05 & usysl usTSldlin] s3ldor
5 Jie oyl Grig Sk 05p0 an Gialesl 05
@ Pl plyea Su) Joloeo (pwiom TO Glime G
S R RGP Vel sd, B oas ool o
Soooboml g pad CwnsSe g oS bglie 0,8
o sty Gl 51 o 10 (e (oS0n Joloe
« (Agar Parker -Baird) LST S,b o, lae (9,
cotS glacel ab eols CuiS mhiw S i,
a0 YV ol o cele YT Coedy oad ool
2SS Hl e s LS
5 5 sbls b osbest v, oo
SagislS 3l (sanl laile;l plosl cuz « Kol
Jsle bme 55) eyl o abwgan SISt
o lase g ools S (Salt Manitol Agar) ,LST cJlw
a0 YV gloo jo ,g5beSTl o cel YT Soeay lom
S Joble slals 59, 9 435 15 ol 5 le
aelb Cus Dnase cus (K, sla s ls)
e 285 plowl updisl wsTeTplesle]

—
-
O

Gl palidiesgias s o agptas

lIEF ] q jsSly/P gilaiy/V sla




-
<

Gl palidiesgias s Do agptis

lIEP yliuss 4 Ly /F oilads/V sla

el g, Se V Jolae Polymerase Tag DNA . 51
0 U G ol oolainl 050 )1 (gl o
Voo o o(adgl ol ailo) a2 8o O ugudis a0
) 4B\ ugeedes 4250 AF Cuia ples S
Jlasl) adds V egeade 4z 0 B0 o((yguml,el0
Se 5 (3lohsb) 4885 ) ugeandas 4250 VY (ol
Sl 4o & ugeelu s VY Gl S
J5 31 408l 5225 Slabsd 352 gl poliiess 05 (led
5 o soliiwl Safe stain (650155, b sy ) 5,57
Slsieas DNA 03l jhie O 5 PCR gla 25Ty plos
10357 sl 3f s 35 phedlin] 5 551 3 5 e S
sy B 5l cute DNA sladiges (yizen 3 ATCC
oolainl (oo J7US (lpredy WimaSsig Ul sanSas

Oy K2 g (63,58 daly doso

4380 Y egmede 4z 0 VY (el Jlasl) agds
s 4z )0 VY IS SO 2ol 50 5 (55l k)
plod G g 2l iluhsb skiea aids A
gy Code TRNALE S (5 jeia> i 5l aS ladiges
bz ek lopasy 2Sly by, 5l eslanal b
SASL sbnSe ok, sl (PCR Multiplex)
PCR (2Sly ol b3l wsdis/ rupTsssbslon]
0aiSWS slagi by Cox (Shds) obax
5 ol SidySee B0 ol o > lapeeSs
L MGCI2 ;s Sew +/0 PCR 10X 3l s S
el b dNTP ;s See Vv Ve Lo VO ol
CBlELRGF yoln o5l mdgSee b Yga oo Ve
oxls VYD 5 o5 DNA 5l 5ty Sea O o Yoogils Vo »

PCR (3519 55 (wsiygl g5 sTpbedliw] Sun ) (o lwlbd sl ooliiwl 390 gl yosly Joi ) Jgux

RIS (5°-3%) youly Jlo (Pb) Jguazxa o3luil Zoo
SEA ACGATCAATTTTTACAGC (OFF)
TGCATGTTTTCAGAGTTAATC
SEB GAATGATATTAATTCGCATC £15)
TCTTTGTCGTAAGATAAACTTC
SEC GACATAAAAGCTAGGAATTT Yov) OV
AAATCGGATTAACATTATCCA
SED TTACTAGTTTGGTAATATCTCCTT Y
CCACCATAACAATTAATGC
SEE AGGTTTTTTCACAGGTCATCC (-9

CTTTTTTTTCTTCGGTCAATC

O a5 e slail Lol g ]

5l dmosls oy sl pols andllae yo g lof JJIGT
6bosbT ot eslitul YY aseas SPSS (gLl ke 5
Gobel Ly, asllas )l 55 05 ANOVA g5 5l s L]
0958 b oo L bl g alie ool g5
a8 S ol o (P<A/+0) s losime haw ol aslis
osesl 3 bl (Sige il coglie 2l gz 0
s ool Cpeas b oS el Ll (g Lo

Yoo ggozme 3l as ol lis wls ¥V Jgoo Gillae

Ol (0 5eS 5 (n i b Ay (S DL diged

PS5 sl s (I I Canglio i

ags 5l o 28,5 el diffusion_Disk g, 4
0 st Jolme b lha 05 Kne grmilimsge
ools &S T aiie Joo catS lame 45 i) S
Fobs el Ssa sl loSans o 51 G 5 03
ol (PEN)  plew oy (AM)  pds ol
(AMC) IS oS g0l «(SXT) JsjluSlioligus (GM)
oebblS (ER)  cslog iyl (TE)  oulSonl 5
Lo (59, (AC) (mslSsl 5 (CX) (onSigis (KM)
L oogemboSSl cels YE 51 o ol ools )13 s

@ ol Coglie Gl wd) poe gldle s o



e (S 91 ST Caoglile (59N g CpumnS 579 5l USAS S5 (Slgl B oy 2

Esome 1 a5 ol plis Gebew e s plie Sudie s
OS5 (e G G Sl diged Yo
(aoyd YEIAAN) a3 i slp s jay Sodl e
5 (o0 VY/FQ) s iy Qo) YFIAA) s oS
3oVle sladiges ;o 0g (doys FIVE) o cule
oYl (aoy0 FYIOA) s sYls diges VO fgome
Sl 5 (00,0 YIFF) i SVl g (aoys F) S5
5 (Moyo Vo) CligS 8L digad Vo0 ggoome jl LoSL

Cublad 092 ‘;%ﬂ o 3Ly

P b & bgye wshyl s bl 4y (Sogll
VW) s iy ooy Fo) i o) (oo TA)
Slrdige ;0 05 (Qoy0 V) giw Sl g (Qo)
e oo i Aiged 100 ggerme 5l ol b e SYLL
YeIPP) Jab Vo 4 Loy (Sodl Gliee (nyieS g
AIYY) i oYl g (aoyo £) Fg,lle oYl ((as )
Wged Voo gaozme 8L sladiged sl g 090 d(ao
(2,0 V) Ey0 <3L g o piion (Qoyo A) CligS &SL
b ool s pldlid & (Sogll s e
TP Slotiges @l Gigen Bl

25 ol pe CS g YL« uw Gl Sladiges ;0 S 4y (s o 4 polilo SLoasguw g (wslyg/ e s pludliw] £ s =Y Jgor

055y L s
ool ”“”’i:f ; SRS gl philin g3t s s f;’; @i oo g5
(a0, YFIAA) diges VY (do)d FA) diges Y o PNES.
(o, FIVF) diges ¥ (123 VY) dges # O s Cawle
(22,3 VYIS diges A (003 Y9) 43503 1Y o S g S RN
(22,3 YPIAA) diges VY (o) F0) wigai Ve I\ s 0,5
(o, YY) dis0s O (32,0 YV/B) diges £Y ges Voo Egone
(003 FFIOA) 4503 ¥ (3o )3 Y+I55) digas ') o- Jad oYL
(duo,yo YIFF) digas ¥ (00,0 OIYY) digas A o- Sy YL
oYlw
(2,0 F) diges £ (22,0 #) diges 1 O- 9,8k oYLl
(32,0 EIOA) diges ¥ (22,0 YY) digai FA VO Egoxo
(2o, V) dgad ¥ (2o )3 A) digos A A CgS
_ (30,3 V) diges ¥ o- Er X H
(ao,o Vo) aigas ¥ (Ao, Vo)) Ve Egone

ged Vo 8L g (o) Vo /PF) diges FA oYLu ((ao
Logr 039l sl sl LwaSealslin] 4 (s, YIY)
@ polie el (Tl gl izren
(ao,0 YY) diges FO olod sladisges ;o pliw s
Vo) digad ¥ 8L g (duo,0 £E/IOA) diged T oYlo

By (do o

2lag olas dges TO+ ggemme 3l a4 olo lis mls

s Bl 4 (Sogll gand (yeS 5 oo
Slid @ Loy i fay Gelew e 4 polie usds/
Ul g diges ¥ 8L g diges T oVl iges FO
0l (5 S diges aliBe olde olge o by ylis (gLl
3975 Jlogime syll bl 05 0b s e
VF) dig0s Y Slad &V Jguz Sillas (P<+/+0) cuilys

v
>

Gl palidiesgias s o agptas

lIEF ] q jsSly/P gilaiy/V sla



—
*
D

LS palidigias s ol agpas

lIEF liss] q Sla/P ojlads/V ala

Oy K2 g (63,58 daly doso

3 55 ey biww s 3 o0l 4 pe ESTU g OYlw ((uw Sl )5 s S0 4 pglile (SLay g 9 g5/ (wsTP plIliw/ £ gus X Jgur

) s s bl & s bl & s 291 g0 slraigei olasi N )
&Id S0 o N i i . lac oobo g9
O o 43 poliio (wadyg/ oss! ond
oo yAT (223 V) digas FO (00,5 VF) wigas FY Y. T RN|
AN L (33 FFIOA) diges ¥ (323 V+I5F) digas FA VO oYL
feeny™ (2o, ¥+) diges ¥ (90,5 YIY) diges \ + Voo oSt
- (20,5 FOIYA) aiges VA (90,5 YEIAA) 43 VY £+ & g0
s IS e cilidee gladiges ;o (Sogll o iglis NS
70
., 60
?;‘ 50
2 40
3 30
“'\3 20
10
0 |-
Slodd sYlw =SL

<1aé oole

Wb gl w95 o5 ghedlinl

W oo G (S o5 5] ogS 55 shSlel

Ol e 50 o dud pe L g YL ¢ (oo Gl 53 0 i Ho 4 pgliie (S g 9 usyg/ s eI pleliw/ a9 (SO £ —) Hlogas

355 poels

Oy o 3l 4y 09y (Quo,0 BIAA) SEE ¢ (o0
e 3Vl &y bgy 1o SEC crutssS =5 4y bogy o SEB

Y/YY) SED (as,s V¥/f4) SEC

s Selln] slaalar b ¥ Jsax il
5 e oS ol las cute pbew S s sf
SEB (0,8 YAYF) SEA & by yo Jul> o5 o yieS

6(M)\) \V/\/\)

CSL g oYl (S Oliud Ladiges 31 ool oz crdww o 43 pglite (g s/ sl sl pbdlin] Saslas 1O S g7 g yiil G5 (Silglyd —F Jgur

355 e (3w i 33 00h a4y
Ok o & pgliio (uglyg/ ugSsTgldlin] S y5 € 9ot artn b gio sloaigns
SEE SED SEC SEB SEA

- So,8 BIAA (VAY) Soys BIAA (VAY) So, VYIS (YY) oy YYIOY (F/VV) ol i
- - - 2,8 PPIFE (YIY) e Selo

- - 2,3 \YIB (VA) - Qo PO (BIA) (s g
oy O (VYY) as, 0 VIVE (YY) 2oy VIS (YY) 2oy OIAA (VYY) 2oy FANY (VVY) (T 0,5
o, FIVE (VYY) 2o, VA (FIVY) ao,s YY/A (OITY) ao,0 FY/AD (YY) Jad oYLl

- - - - Lo,)0 YO (V/F) Sl 0¥l

s )3 VFIFF (VIF) 2o, \EIFP (VIS) 2o,3 \EIFF (VIS) LYl

- - - Ao, YYPY (VY) Ao, FEIFS (VIY) CulgS S

- - - - - EyocSL

Qo3 O/AAN (VYY)

o, YIVY (F100)

Qo VEFR (V- /89)

Qe WA ONVFE)

Qoo YAITE (YV/V])

E g0




e (S 91 ST Caoglile (59N g CpumnS 579 5l USAS S5 (Slgl B oy 2

(ao,0 1) el slaalas 4 Lge Cwglis Sgm sl Caglie oS -0 Jeax  llas
sl 5 OSlulyS 5 (aops F) Cppmilog 2 Ok e @ polie usdysl usTsTsllin] slady g
O Sulogime blijl ol flis mls 0g (o) £Y) (ommlolir sbhaslasr @ bae Caglio i
clla vy 2lae ool g9 g polas sbaalas Voo) oS uSgel dawoys Vo) JgslaSlield) g
(p>00/05) Vo) paeSligi 5 (Goyd Vo) pabi oy (o) "

Olyee pyeS a8 ol lis mls e 05 (duo)0

SEA: 544bp

SEB: 416bp

S00bp
SEC:257bp

LS palidigias s o]l agpns

SED: 334bp

SEE: 209bp

39 00l 4 e CEL g OYLw « idew Wl o kw0 4 polio wsd)g/ waS 3Tl Sliw/SED ¢ SED SEC SEB SEA wus slay5.Y yguai

lIEF ] q jsSly/P gilaiy/V sla

S5 el ol s

120
I
500
3s0
2
460
)
a0
2
e:
320

0

ol sVl Kyt
Sgm Wl g9
Bl Bl ool JosbeSbollgs T opdis 2y S S ol

B LISl _BSOW PYSCERI RO LY B Sbsaw Bl

O3l et 30 00kl a5 56 g OY s ¢ iows Sl 3 (ol o 41 polie g/ s g pledlins] S g T Cangliio Cnridg —Y 510903
055 e



—
—
—

Gl palidiesgias s Do agptis

lIEP yliuss 4 Ly /F oilads/V sla

Oy K2 g (63,58 daly doso

5o GBS 3 Yl cibd (saigas 31 ol Izr Cybauws 5o &3 pglio uplya/ T3 pldlin] B gun (5o g 5T Canglitn (9SUI -0 Jgur

355 el (gl yoe 53 00
Oelaol  penSUghe el melogiinyl SOl WSl abewcy JoileSSWan ol o] R i Slge
) ) ) ) ) ) ) ) ) ) )
4 Voo va [\ 7f Voo Voo af 7t Voo wlald
\A AA AY 144 \a% af AY Voo \Al \Al oYl
Yo 0 A¥ 7Y INd AY \Al AY AD A% <SG

CEL g oy V /PP SYle o, VF Slad 4 by e
4 polie uslygf TS sllin] g9l W39 a2 )3 VIV
boYlo ey VY olad gledigas jo low s
RS g i g doyd Ve 8L g o0 PTOA
SEB (0,0 YAV SEA ay b po s ity (3 Egud
YIYV) SED «(ss,s VYF/FA) SEC  (as,s YYVA)
Ceoglin gls e (eyo O/AA) SEE 4 (asyo
4 bgye Cuglie op i o ol (S gl
bgiye Cuglio (S 9 JoluSaldgm copmmlolir
(;é}ﬂ 0l J.:Yo )I 092 W&AT 9 O‘J“WQS“‘QT LY
e (olod 4 15 o0 usdal (s plln] 4 3L
355 w3yl o] (S L wlad g oYl sladiges
dge ad,e g ilweslel (gilwend b Jsb o
565,085 Jawgs ool plawil g 40 .05 o lal Slde
ol as,e slaoYle ‘;osﬂ &9y g2 (YN oK
3as,e Feoas wols 5158 el o ol el
as s(\?) ..\309_.» °‘>9J—‘ wf;j/w}f}f}wu/ﬁ l&d}}.‘u
g Esemu o)l cillae pol> adlas 5 ol mlo b
Sl g5t g3y » gladllas po (VoYY (e
S odd adpe oldE dlge 0 syl eSS sLSli
AVIVYA iged TY+ ggazmo 3l aS wols (5,155 «yg,0lS
0309 0091 ugh,of (waTaSallin a4 oYls s,
@ by Sisasl Cwglie it izes
g Sl el mbs b aS (1Y) 0g (sl gldg

Qo yo V88 oYl g cpl jo 0l ailas Lol

S5 Al 9 Sy
dlge Ljejﬂ 5 b dde b o e s’-‘*"“"?f M s
slazdl 5 codle p Sl 6wl s sgm b ol0E
i K 136 51 aliine glacs loms oiigds 23,15 sogas
I loalid Slast 5 el nges Coods (gl Lol
i é—ly'l L bde g)lew oaiSTy 5)lse o Egus
Joio dide 51 2006 slag lam a5 o)l 042 Walic
9 Solom Ogedee Frv 290>

9 S sgn il 5l solatul imen (VF) st

Jlo ,2 50 S0 FY e

25 Jyere Ghgy o 0l (gloJoallystws 5l 5950
9 S5 (25 Sl & Sl dnng b 0 (sl gl
o0l wslysl s  sheslis] 15 (2915 Saaglie uljdl
Eogns O)lg0 iy a5 Wols lis lade (V0) Cu!
Grae Jdoar bk lan 53 18 51 8l lag Lo

(S. QUIEUS) yugl,s/ wsS oS plodlin] & 009l S13¢ olge
L a5 )l glglen iz glyl 5 ol
Jlewl g hnd (oSh DMae (K35 ceons ol
L (oo S pykie Guied g Wgdoe wSlil
23 098 o0 0318 Cond usdsl usSsT Sl Il] Sl g
S5 Slsb s ol aslllas I Ban L, (o
Szl Caglie oSl g S gyl eaiiSS
Ol @ polie ughysl (aT s pheslin] sladls s
Ol e ;0 odd ddye olde olae sladiges 5l callas
Slolp b adlae Gl @l &5 e o5 %l
@l o Gebewgie a4 polie s/ usTsTsLsli
osirs] s sl s (Sl oy a5 ols ol



e (S 91 ST Caoglile (59N g CpumnS 579 5l USAS S5 (Slgl B oy 2

s YV e b ol g (G joiy &5 wisls (5158
el mls b as (YY) ails Sogdl as,s 0/
a Sogll Gz cpl jo ol cilhe pol> dslllas
Dy a3 V7 o YA s jay pls ol s ey
9y 2 dgh y (Y1) o) Ken ¢ Grispoldi
s B llin] oS gig il 4 pl el (Sl
a8 il 815 LIl ) fnbew e 4 pslie wsdsf
O/AN SEC ws,0 O/AN SEB ws,o YO/YA SEA
ol axdllas b a5 (YF) 551 0oy YAFY SED oo
ol osar o bl ls clhs (i85 SEC ogas o
OHen g Oliveria .o )l 5925 clas by 59 5l
oS il o JU5 s 50 pl yed Sosll ggy (YY)
Sy woyd FID § VF ey SEB 5 SEA slag
el gl ol aslllas gl b 45 (Y0) axzils
3 (YeV) oK o Keyvan lawg glasilae o
SLomSgs il a ol i (Sl g5, » aSy
‘;a}ﬂ Bgad FU a5 wisls 5155 i pdew S
@ ao,s VFIF eyl Gladiges 5l aS col anils deg
iy SEE o SEB a5 wisgs o0g)l Loy sig il
50 a8 (YF) axiils S g3l o o 1) (Sodll
Wilge ol adllas 5l a8 o5 el (Sogll (ogas
ol pol> addlhae b guon o)y Sogl pgas o Ll
pl s (g5, » lice slaslllas ;o poriem 4 Sadek
5 e o a0 (ool a5 wols 5155 cpae o
WAidgs oy ¢ g TV oy PYD ol ey i cwls
(YY) 045 20,0 YIV SEC ()5 a0 Sogll g9 (pimad
3 pae 0 (VYA Ko o lbrahim asllas o
Ve o Bolai Ojgods oad agd 8L diged ¥ goame
‘(YA) ..)J.bj.} Uaf‘)}/w}f}f}uu/ﬁ oégﬂ LQH] Qo )0
oslsl 3T pbls) & (Sogll yole aalllas o oS
oK g Shylaja aslllas ;5 .59 2o, YIY 8L (o
4 2hé olse (Sodll (g9yp plgaia o (YA

ond ans U Y ggazme 5| e updsl usTeTslSli

Jolestaldlgs (sl (Sigarsl Cuglio i
lediges 59, » (Y1) oK g Bilgin s.bo0 .04
5145 wols L5155 a5 Jgslinl ) ead ad e oYl
rshsl eSS ehlin] 4 0oy VP diged B0 goecne
BB RXWIR L4 L;o}ﬂ Ol a5 ((VA) Koy oo9ﬂ
ol Giegh b Lulee cwl pols adlhae gl
4 Sl gsed VoV LlSen 5 (Sl s
3 bt 4 polie usdis/ eI LSl
Ceoglio g duoy MDY 1) 05wl jo oYl sladiges
sl il 4 e gasy Yoo
03 365 5 bemisrol 9 by (sl bolilgus
L bl a5 (V) wols 155 aoys FY/AD |, SEA
el ol gy 5l ol b

S5 2 VoTVY) ollen 5 g ledl (Glasdllae o
O agde 50 odd (S dised  old olge  (Soll
o 2l o ek e 4 pglie ugdysf T s SsLSl
5 Oy 4 ] Caglie op i SVl ladiged
Sy dwoyd VYOV (Sogll ot g anily plew ool
G5 5l odel Cavoty @l b @illas a5 o(Yr) ol
Ll ol

& Sl g, » (Y2YY) o, Kea 5 Doudaran
S odd Al (G Sl 53 usdygl T eT sl
5 oogll doys VoI55 oS wisls LS ol bl
YYNY i gty g doys \SIFF als i Soyl]
Geis gl 5l gl a5 (V) conl 039 wo)o
Vi85 ol Sogll dalllae ol jo il e ol
VP 5 FA i iy g ol b a (Sogll a5 05 woyo
o) 5 Goncalves lwg slasllas )0 05 dusyo
oS3 skl ey (s D] (Sogll 59, 5 (V4YT)
wols 815 Glwgans ;3 Gebew e pslie usds/
Kog 009l wad, sl (waSaSalslin] & do o \YIY &S
Ly o o 0,0 sl Lol axlllas L 45 (YY)
4 e olid (Sodl s, » oles o Phiri
(K 0 Ok & polie ushsl usTsSslsl]

ny

Gl palidiesgias s o agptas

lIEF ] q jsSly/P gilaiy/V sla



"Wy

Gl palidiesgias s Do agptis I

lIEP yliuss 4 Ly /F oilads/V sla

tonlpln 0,8 o lal sanaing 5 5 IS go did mb
Sladiges )0 (uahsl rusTp bl Vb gort
u)sra ‘ooLoT 6[@‘“\9 B MRSA S99 g wuLa)] S0
9 (5999 Cuwd 61-”4‘[’)‘-‘*’] I LS..M;‘A.Q; Sleladl 6‘)"."
ogl w.)..:.ﬂ 30 S oo a1 Slls clalas
b eadliz MRSA ladagn (SujslsST 5 (JoSse
5 BT g plil (Sogll slice e sl
@yl Slge (5,5laen alSin o 8o tilag Sleladl
Casd a b g 5 IS (o)l die Ay
Caz Solgd j0 g 05l sols igel (o138 slge oS 0l
rshsl oS5 skl 51 (AU slalungens (loys
g dgdze &M}Q‘SJ 31 oolaz!
&l el

095 Ohl—Ses a4 Is I Al wy o

ST Rl (Sijeels suSiils glié slge codlagy
o=l el jo ) (o) Sen Coled a5 0,5 50l axly (Ll

Dl oo Joo 4 S5 auils 039,

References

1- Moritz E, Ebrahimzadeh S, Wittry B,
Holst M, Daise B, Zern A, et al. Foodborne Iliness
Outbreaks at Retail Food Establishments—National
Environmental Assessment Reporting System, 25
State and Local Health Departments, 2017-2019.
Morb Mor Week Report. 2023; 72(6): 1-10.

2- Jaffee S, Henson S, Unnevehr L, Grace D,
Cassou E. The safe food imperative: Accelerating
progress in low-and middle-income countries:
World Bank Pub. 2018; 1(1): 85-110.

3- Andrade A, Paiva A, Machado A.
Microbiology of street food: understanding risks to
improve safety. J App Microb. 2023; 134(8): 55-67.

4- Rahman M, Alam M, Luies S.K, Kamal A,
Ferdous S, Lin A, et al. Contamination of fresh
produce with antibiotic-resistant bacteria and
associated risks to human health: A scoping review.
Inter J envi res health. 2022; 19(1): 350-360.

5- Le HHT, Dalsgaard A, Andersen PS,
Nguyen H, Ta Y, Nguyen T. Large-scale
Staphylococcus  aureus  foodborne  disease
poisoning outbreak among primary school children.

Oy K2 g (63,58 daly doso

Ao, FYIY Gl Jolee 0590 VA Bolas & g0y

S g WEBIS uphisl s bl 4 (Sogll
5 (000 VOIVA) T (oo YEIFY) B (a5 AV/AD)
(Y2) wog: ke SEB 5 SEA (sly (auays 1+ /0F) ¥
4 (ol Glslp sl yolo i 5l glice o5
VY asdllae ol SlocSU 5 syl GusSaSaloilin]
SEB 5 SEA (sl30pmS 555,50 slogys &2 (Sogll 5 00y

g aoys VYITY 4 $5I5F s e

sl s ] &5 S s (Sogll (s
adllas by aS (F) &F0) 09 doyo VY Lol adllas o

yol> addllhae o Soodl i g o)l cislhe ol
b a5 Jboyo aibe sopel Slallls 5ol

Slaoy  gsd esaz,s (PFYY) clila

SEA 5 SEB  cude Gl sie (wsdyg/ s s slsli]
Sl cdllas clsgS &S o
2l b ol adlhs callas pae JYs (p Setes )

Mic Res. 2021; 12(1): 43-52.

6- Krakauer T. Staphylococcal superantigens:
pyrogenic toxins induce toxic shock. Toxins. 2019;
11(3): 170-178.

7- Ramadan HA, El-Baz AM, Goda RM, ElI-
Sokkary MM, EI-Morsi RM. Molecular
characterization of enterotoxin genes in methicillin-
resistant S. aureus isolated from food poisoning
outbreaks in Egypt. J Health, Popu Nut. 2023;
42(1): 78-86.

8- Wertheim HF, Melles DC, Vos MC, van
W, Van A, Verbrugh HA, et al. The role of nasal
carriage in Staphylococcus aureus infections. Lanc
infec dis. 2005; 5(12): 751-762.

9- Masimen MAA, Harun NA, Maulidiani M,
Ismail WW. Overcoming methicillin-resistance
Staphylococcus aureus (MRSA) using
antimicrobial peptides-silver nanoparticles.
Antibiotics. 2022; 11(7): 948-951.

10- Pishadast S, Rahnama M,
Alipoureskandani M, Saadati D, Noorijangi A,
Heidarzadi MA. Study of antimicrobial effect of



e (S 91 ST Caoglile (59N g CpumnS 579 5l USAS S5 (Slgl B oy 2

nisin and alcoholic extract of garlic on the activity
of staphylococcus aureus ATCC 1113 in Tilapia
minced meat during storage at 4 °C. Food Hygiene.
2021; 11(43): 37-47.[In persian]

11- Mehrotra M, Wang G, Johnson WM.
Multiplex PCR for detection of genes for
Staphylococcus aureus enterotoxins, exfoliative
toxins, toxic shock syndrome toxin 1, and
methicillin resistance. J clin mic. 2000; 38(3):
1032-1038.

12- De C, De T, De M, Arcuri F. Diversity of
Staphylococcus coagulase-positive and negative
strains of coalho cheese and detection of
enterotoxin encoding genes. Bolet Cen Pes Process
Aliment. 2019; 36(1): 15-21.

13- Heidarzadi MA, Rahnama M,
Alipoureskandani M, Saadati D,
Afsharimoghadam A. Salmonella and Escherichia
coli contamination in samosas presented in Sistan
and Baluchestan province and antibiotic resistance
of isolates. Food Hygiene. 2021; 11(42): 81-90. [In
persian]

14- Franz B, Jojo R. Film & History: Int dis J.
2019; 49(2): 34-36.

15- Aziz S, Saeed NM, Dyary HO, Ali MM,
Abbas RZ, et al. Divergent analyses of genetic
relatedness and evidence-based assessment of
therapeutics of Staphylococcus aureus from semi-
intensive dairy systems. BioMed Res Inter. 2022;
20(22): 44-52.

16- Goudarzi B, Alipour V, Rezaei L,
Dindarlu K, Heidari M, Rahmaniyan O.
Bacteriological quality of ready to use salads at
restaurants in Bandar Abbas Abstract. J Prevent
Med. 2016; 3(3): 31-38.

17- Esemu SN, Njoh ST, Ndip LM, Keneh
NK, Kfusi JA, Njukeng AP. Ready-to-Eat Foods:
A Potential Vehicle for the Spread of Coagulase-
Positive Staphylococci and Antimicrobial-Resistant
Staphylococcus aureus in Buea Municipality, South
West Cameroon. Cana J Infec Dis Med Mic. 2023;
20(23): 14-21.

18- Bilgin Z, Bayrakal GM, Dimen E, EKici
G. Prevalence and PCR Sensitivity Comparison of
Toxoplasma gondii, Listeria monocytogenes and
Staphylococcus aureus in Salads and Appetizers
Consumed in Istanbul. Turk J Agri-Food Sci Tech.
2019; 7(5): 737-742.

19- Rahimi E, Safarpoordehkordi F,
Shakerian A. Study the frequency of enterotoxin
encoding genes and antibiotic resistance pattern of
methicillin-resistant Staphylococcus aureus isolated

from vegetable and salad samples in Chaharmahal
Va Bakhtiari province. J Food Mic. 2020; 2(2): 42-
55. [In persian]

20- Afshari A, Taheri S, Hashemi M,
Norouzy A, Nematy M, Mohamadi S.
Methicillin-and vancomycin-resistant
Staphylococcus aureus and vancomycin-resistant
enterococci  isolated from hospital foods:
Prevalence and antimicrobial resistance patterns.
Cur Microb. 2022; 79(11): 326 334.

21- Doudaran H.O, Mahsk Z, Kohdar V.
Distribution Of Antibiotic Resistance Genes
Amongst The Staphylococcus Aureus Strains
Isolated From Raw Milk And Traditional Dairy
Products. J Pharma Neg Res. 2022; 97(35): 38-41.

22- Goncalves J.L, Mani R, Sreevatsan S,
Ruegg PL. Apparent prevalence and selected risk
factors of methicillin-resistant Staphylococcus
aureus and non-aureus staphylococci  and
mammaliicocci in bulk tank milk of dairy herds in
Indiana, Ohio, and Michigan. JDS comm. 2023;
4(6): 489-95.

23- Phiri B.S, Hang'ombe BM, Mulenga E,
Mubanga M, Maurischat S, Wichmannschauer
H, et al. Prevalence and diversity of
Staphylococcus aureus in the Zambian dairy value
chain: A public health concern. Int J Food Mic.
2022; 37(5): 109-117.

24- Grispoldi L, Massetti L, Sechi P, lulietto
MF, Ceccarelli M, Karama M, et al.
Characterization of enterotoxin-producing
Staphylococcus aureus isolated from mastitic cows.
J dairy sci. 2019; 102(2): 1059-1065.

25- Oliveira R, Pinho E, Almeida G, Azevedo
NF, Almeida C. Prevalence and diversity of
Staphylococcus  aureus and  staphylococcal
enterotoxins in raw milk from Northern Portugal.
Fron Mic. 2022; 13(2): 70-83.

26- Keyvan E, Yurdakul O, Erdi S.
Staphylococcal enterotoxins and enterotoxigenic
staphylococcus aureus in raw milk: A screening
study. Kocat Vet J. 2020; 13(2): 104-1009.

27- Sadek OA, Koriem AM. Molecular
Detection  of  entrotoxigenic  Genes  for
Sstaphylococcus aureus organism isolated from
raw milk and some milk products. Ass Vet Med J.
2020; 66(167): 48-61.

28- Ibrahim H, Hassan M, Amin R, Shawky
N, Elkoly R. The Bacteriological Quality Of Some
Chicken Meat Products. Benha Vet Med J. 2018;
35(1): 50-57.

29- Shylaja M, Goud S, Samatha K, Pradeep

¥

rSpals il sqan b 186 ayds

lIEF ] q jsSly/P gilaiy/V sla




1o

Gl palidiesgias s Do agptis

lIEP yliuss 4 Ly /F oilads/V sla

C. Studies on the incidence of Staphylococcus
aureus and its enterotoxins in different meat and
meat products. Pharma J. 2018; 7(4): 669-673.

30- Gaafar R, Hassanin FS, Shaltout F,
Zaghloul M. Molecular  detection  of
enterotoxigenic Staphylococcus aureus in some
ready to eat meat based sandwiches. Benha Vet
Med J. 2019; 37(1): 22-26.

31- Morshdy AE, Mahmoud AF, Khalifa SM,
Salah WM, Darwish WS, ElI Bayomi RM.
Prevalence of Staphylococcus aureus AND
Salmonella Species in Chicken Meat Products
Retailed in Egypt. Slov Vet Res. 2023; 60(12): 115-
129.

32- Abbasi K, Tajbakhsh E, Momtaz H.

Oy K2 g (63,58 daly doso

Antimicrobial resistance, virulence genes, and
biofilm formation in Staphylococcus aureus strains
isolated from meat and meat products. J Food Safe.
2021; 41(6): 129-143.

33- Savariraj WR, Ravindran NB, Kannan
P, Rao VA. Occurrence and enterotoxin gene
profiles of Staphylococcus aureus isolated from
retail chicken meat. Food Sci Tech Int. 2021; 27(7):
619-625.

34- Saadati A, Mashak Z, Yarmand MS.
Prevalence and Molecular Characterization of
Enterotoxin- and Antibiotic Resistance-Encoding
Genes in the Methicillin-resistant Staphylococcus
aureus Recovered from Poultry Meat. Egypt J Vet
Scie. 2021; 52(2): 163-173.



New Findings in Veterinary Medicine

Homepage: nfvm.uoz.ac.ir
Semiannual - Print ISSN: 2645-4491 Online ISSN: 2676-5004

Volume 7, Issue 2, Autumn & Winter 2024, pages: 104-116

Study of frequency of enterotoxin coding genes and antibiotic resistance
pattern of methicillin-resistant Staphylococcus aureus isolates isolated from
food samples supplied in Shahrekord County

Najmeh Vahad Dehkordi', Ebrahim Rahimi?", Noosha Zia jahromi®

1- Ph.D. Student in Food Hygiene, Department of Food Hygiene, Shahrekord Branch, Islamic Azad University,
Shahrekord, Iran.

2- Professor, Department of Food Hygiene, Shahrekord Branch, Islamic Azad University, Shahrekord, Iran.

3- Assistant Professor, Department of Biology, Shahrekord Branch, Islamic Azad university, Shahrekord, Iran.

Receive: March 12, 2024; Revise: June 13, 2024; Accept: July 15, 2024

4. 10.22034/nfvm.2024.448204.1232

Summary

Methicillin-resistant Staphylococcus aureus is the most important threats to human health due to its ability to
cause a wide range of food poisoning, and its monitoring in food is important. The purpose of this study was to
investigate the frequency of enterotoxin coding genes and the antibiotic resistance pattern of methicillin-
resistant Staphylococcus aureus isolates isolated from food samples supplied in Shahrekord city. 450 food sam-
plesincluding traditional dairy products, salad and nuggets were randomly collected from supply centers in
Shahrekord city and transferred to the laboratory. The standard method was used to isolate staphylococcus and
the diffusion disk method was used to evaluate antibiotic resistance. The results showed that the highest contam-
ination with Staphylococcus aureus was related to dairy products (14%), salad (10.66%) and nuggets (2.2%).
The prevalence of methicillin-resistant Staphylococcus aureus in dairy samples was 71%, salads 64.58% and
nuggets 30%. The highest and lowest prevalence of genes were respectively related to SEA (39.24%), SEB
(17.18%), SEC (14.49%), SED (2.27%) and SEE (5.88%). The results of antibiotic resistance showed that the
highest resistance was related to gentamicin, sulfamethoxazole, and the lowest resistance was related to ampicil-
lin and amikacin. Due to the abundance of methicillin-resistant Staphylococcus aureus and the simultaneous
presence of several coding genes in dairy products, salad and nuggets, the need for health supervision on the
production and supply of food storage increases, as well as the use of Antibiotics should be limited in cases of
poisoning caused by Staphylococcus aureus.

Keywords: Staphylococcus aureus, Antibiotic resistance, Food poisoning, Food safety, Shahrekord
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Summary

The challenge of today's medicine is to find alternatives in treatment of infections caused by antibiotic-
resistant bacteria. Many types of molecules with antimicrobial potential are produced through the secondary
metabolism of plants. This study was aimed to investigate the antimicrobial and anti-biofilm properties of ur-
solic acid against broad-spectrum beta-lactamase producing E. coli isolated from poultry meat. The inhibitory
effect of ursolic acid against the test isolates was investigated using disk diffusion methods. MIC determination
and its anti-biofilm effect were investigated using broth microdilution and microtiter plate methods respectively.
Additionally, the effect of ursolic acid on the survival of E. coli has been checked by Time Kill assay and its
effect on the expression level of fimH and csgA biofilm genes was analyzed by Real time-PCR. In this study,
ursolic acid showed an inhibitory effect on the growth of all isolates, with MIC values ranging between 0.4 and
1.6 mg/ml. The percentage of biofilm inhibition in the conditions treated with the concentration of 1/2 MIC of
ursulic acid in the 6 studied isolates varied between 51.2 and 67.3%. Furthermore, in the present study, treat-
ment with sub-MIC concentrations of ursolic acid significantly decreased the expression of the fimH and csgA
genes. The results of this study indicate the inhibitory effect of ersolic acid on the growth of beta-lactamase-
producing E. coli isolates and the reduction of its biofilm formation ability. In vivo studies are required to fur-
ther clarify its potential clinical application in controlling infections caused by drug-resistant isolates.
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A 3D model of a Pelagibacter bacterium. The major cellular components include the outer membrane (blue), inner

membrane(cyan), peptidoglycan (white), cytoplasm (orange), nuclesid (red) and ribosome-like orbs (yellow spheres).

Zhao X, Schwartz CL., Pierson .J, Giovannoni SJ, McIntosh JR, Nicastro D. Three-Dimensional Structure of the
Ultravligotrophic Marine Bacterium "Candidatus Pelagibacter ubique”. Appl Environ Microbiol. 2017 J:
17:83(3):c02807-16. doi: 10.1128/AEM.02807-16. PMID: 27836840; PMCID: PMC5244296.
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