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Background and Objective: The global incidence of foodborne
infections and antibiotic resistance has recently increased and is
considered a public health concern. Salmonella and Escherichia coli
are among the most important foodborne pathogens of public health
concern and are present in poultry meat and eggs worldwide. So The
aim of the present study was to investigate the contamination of
Salmonella and Escherichia coli in various poultry meat and eggs
and the antibiotic resistance of isolates.

Materials and Methods: A total of 323 samples of chicken meat
(103 samples), turkey meat (20 samples), goose meat (20 samples),
guail meat (20 samples); chicken eggs (100 samples), turkey eggs
(20 samples), goose eggs (20 samples) and quail eggs (20 samples)
were sampled and transferred to the laboratory. Sampling was
carried out in a simple random manner over a period of 5 months.
To investigate the contamination with Escherichia coli and
Salmonella, EMB and SS agar were used, respectively. For
antibiotic resistance, Disk Diffusion and Muller-Hinton culture
media were used, and MultiplexPCR was used to detect the
virulence genes stx1 and stx2 of different Salmonella Enteritidis and
Typhimurium species. SPSS version 22 software and the statistical
method of data analysis were Chi-square test and Fisher's exact test.

Results: The results showed that out of a total of 323 samples of
poultry meat and eggs, 21 samples (6.50%) were contaminated with
Escherichia coli and 50 samples (15.47%) were contaminated with
Salmonella. Statistical analyses showed that there was no statistical
relationship between contamination with Escherichia coli and
Salmonella (p<0.05). The frequency of stx1 and stx2 genes was in 1
sample and infection with Salmonella enteritidis was in 1 sample
and Salmonella typhimurium was in 5 samples. The highest
antibiotic resistance in Escherichia coli was related to tetracycline
(82.5%) and nalidixic acid (78.95%), and for Salmonella,
tetracycline (90%) and ciprofloxacin (76%). The lowest resistance
for Escherichia coli and Salmonella was related to Imipenem.

Conclusion: The results of the present study showed a high
prevalence of infection with Salmonella and Escherichia coli, and
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the emergence of antibiotic resistance in Escherichia coli and
Salmonella isolates is a public health concern in Iran. Therefore, it is
recommended to avoid consuming raw or undercooked food, and to
limit the use of antibiotics in cases of infection or foodborne illness.
The relevant authorities should take the necessary decisions
regarding the strict health regulations and take serious action against
violators of health regulations.
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Table 1. Primer sequences and PCR conditions

Jlast sles
O Jyaza o)l il Jly
PCR Lyl T PCR (bp) 5-3° o5 el
PCR conditions Primer PCR product Primer sequence Gene name
bondlng size (bp) 5737
temperature®C
E. coli
Denaturation 94 °C
1 min

. o F: ATAAATCGCCATTCGTTGACTAC
Annealing 55 °C 55 180 R: AGAACGCCCACTGAGATCATC stxl
1 min Extension

72 °C 1 min
Denaturation 94 °C
1 min

. R F: GGCACTGTCTGAAACTGCTCC
Annealing 56 °C 56 255 R: TCGCCAGTTAATCTGACATTCTG st
1 min Extension

72 °C 1 min
Denaturation 94 °C
1 min

. o F: ATTGCGCTGAAGCCTTTG
Annealing 60 °C 60 499 R: CGAGTACATTGGCATCGTG Os7 Hr
1 min Extension

72 °C 1 min
Denaturation 94 °C
1 min

. o F: GACCTCGGTTTAGTTCACAGA
Annealing 55 °C 55 585 R: CACACGCTGACGCTGACCA 165 rRNA
1 min Extension

72 °C 1 min
Salmonella
Denaturation 94 °C
1 min F: TCCTTCAGCTTGGTTTCGAT
Annealing 57 °C 57 350 R: CAGTACGGCCTTATAAACCT S.
. . enteritidis
1 min Extension
72 °C 1 min
Denaturation 94 °C
1 min S.

. o F: CGGTGTTGCCCAGGTTGGTAAT : .
Ann_ealmg 59°C 59 620 R: ACTGGTAAAGATGGCT typhimuriu
1 min Extension m

72 °C 1 min
Denaturation 94 °C
1 min .
Annealing 61 °C 61 270 F: CTTGGTGATAACGGCAATTC 16s rRNA

1 min Extension
72 °C 1 min

R: CCAATCGCAGATAGAAGGC

ra
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Table 2. Results of the prevalence of Escherichia coli infection and virulence genes in poultry meat and
eggs supplied in Qom city

L 2 5 aos Sluws ‘. : osle N
Stx2 Sl O H,  16IRNA S G305 2l s ool g
E.coli N Type of Food
1(11/11%)  1(11/11% - 8 (88/89% 9 (8/73%)° 103 Eedd
( K ( K ( R ( ’ Chicken Meat
i i . - 1(5%)° 20 Dyl o255
Turkey meat
) - - - - 20 Sadl
Goose meat
- - - - - 20 ool s S
Quail meat
- - - 8 (83/33%) 6 (6%)™ 100 fr o
Egg
- - - - 1(5%)° 20 Qi o
Turkey eggs
- - - - 1 (5%)° 20 G o
Quail egg
. B B B 1 (5%)° 20 S
Goose egg
1(0/30%)  1(0/30%) - 13 (4/02%) 19 (5/88%) 323 %‘;

15 ol ls e sl oa LP <000 b e slize oSO L en g5 sl Gl 8
In each row, numbers labeled with different English letters are statistically significantly different from each other
with a P > 0.05.
o5 Ol gl 53 oddad o OB L 055 5 S S 53 ilisus (slady g 9 Misale & S § ond s ¥ Jyx
Table 3. Results of the prevalence of Salmonella infection and different strains in poultry meat and eggs
supplied in Qom city

; - PR
S. enteritidis ~ S. typhimurium 165 rRNA il g 3 @ el £ 50
Salmonella N Type of Food
1(5/26%)  3(15/78%) 11 (57/89%) 19 (18/44%)" 103 S
Chicken Meat
- - - 3 (15%)" 20 O S
Turkey meat
- - - 3 (15%)™ 20 ihetd
Goose meat
- - - 1(5%)" 20 Lotk A
Quail meat
- 2 (11/11%) 9 (50%) 18 (18%)° 100 CfE‘ =
g9
- - - 3 (15%)™ 20 outand
Turkey eggs
- - - 3 (10%)" 20 Lol o
Quail egg
- - - 1(5%)" 20 e
Goose egg
1 (0/30%) 5 (1/54%) 20 (6/19%) 50 (15/47%) 323 %_‘: t-I
ota

Als 55lel ls pma sl oa LPVAIUE < /00 b o slite o dSST Gy b en ) 5 i sldel o 8
In each row, numbers labeled with different English letters are statistically significantly different from
each other with a Pvalue > 0.05.
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Table 4. Statistical relationship status between samples containing Salmonella and Escherichia coli

() K241 sl sbaale
Contamination (%) Bacterial isolates
(% 15/47) 50 sl
Salmonella
(% 5/88) 19 e
E.coli
0/107" Sl e

Significant level
s 13 pme il glas S s ufsjﬂ Ol NS
ns: The level of contamination with different bacteria is not significant.

(he ) h&gﬁuﬁi & S glie ilises C‘,h.u 23 Migedle 5 (LS L3/ slaglas Coand g -0 J g

Table 5. Status of the Escherichia coli and Salmonella isolates in relation to different antibiotic
Resistances (%)

(CIDR N[ (14) Sk sl
Salmonella (50) E.coli (19)
o o - o e o Anti)l;i:t;c
- - 50 (100) - - 19 (100) (IM) oy
38 (76) 10 (20) 2 (4) 10 (52/14)  5(26/31) 4 (21/05) (CIP) penles5lo s o
20 (40) 20 (40) 10 (20) 8(41/25) 8 (41/25) 3 (17/5) (GM) (ol
15 (30) 25 (50) 10 (20)  15(78/95) 4 (21/05) - (NA) sl Sl
35 (70) 15 (30) - 13 (67/43) 5 (26/31) 1 (5/26) (AM) e S 5ol
45 (90) 5 (10) - 16 (82/5) 3 (17/5) - (TE) Sl 5

£0 5T Y LSl ¢ ie IS F 5) sbSalr (g5b cix Vot Sl F Kale PCR Jguams 5585 580 e - SS
¢l Migadle 53 16STRNA (639bp) 5 S. typhimurium (620bp) S. enteritidis (350bP) slads ;v odds OLE ol 5
(el (oS Ld 3/ 55 16STRNA (585bp) 4 stx2 (255bp) tx1 (180bp) el s edans OLE Vv 5 A ¥ laSal>

el AT L83 55 O157H7 (499DP) 05 5 g pde edias OL 4 Sal-
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