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Abstract

Background:Salmonella species are a primary pathogens of foodborne diseases, widely distributed in nature. Poultry is one of
the essential known sources of Salmonella contamination. Slaughtering poultry in slaughterhouses can infect healthy poultry
carcasses with Salmonella bacteria.

Objectives: This study aimed to evaluate Salmonella contamination in slaughtered broiler chickens (SBCs) in slaughterhouses
in Golestan province, Iran.

Methods: To conduct the present study, 540 samples of SBCs were randomly selected from 12 chicken slaughterhouses in
Golestan province, Iran. Frozen chicken samples were taken for analysis from January to March 2024. The national standard
method of Iran (ISIRI) (No. 1810-1) was used to identify Salmonella in the selected samples. The total number of microorganisms
(TNM) was counted using the surface counting method according to ISIRI (No.5272-2). Finally, the results were statistically
analyzed by SPSS software version 22.

Results: The results showed that Salmonella was not detected in any of the SBC samples, which indicates the outstanding
quality of SBCs in terms of Salmonella. In addition, the average Log value of TNM was 2.81 £ 0.16 cfu/g, less than the permissible
limit (log 10 cfu/g =5 to 6) in all slaughterhouses and sampling months.

Conclusions: The results showed that SBCs in Golestan province, Iran's slaughterhouses, are in good condition regarding
microbial contamination. However, more studies are suggested to assess the different stages of the slaughterhouse more

-

accurately regarding the presence and transfer of contamination to SBCs.
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1. Background

Salmonella is a type of millipede and gram-negative
bacteria that cannot ferment lactose and sucrose. The
pathogenic mechanism of Salmonella in humans
includes Salmonella typhi and Salmonella paratyphi,
which are adapted to the human host (1, 2). Salmonella is
one of the major public health concerns of the poultry
industry. Poultry, especially chickens, are known as the
main carriers of Salmonella to humans (1-4).
Salmonellosis disease in humans is transmitted by
eating undercooked chicken meat or other poultry
products contaminated with Salmonella due to cross-

contamination with raw chicken meat. Children, the
elderly, and those with immunodeficiency are at risk for
severe diarrhea, which may require hospitalization and
drug therapy. This bacterium can also enter the
bloodstream from the intestine and cause septicemia
and death (5). Meanwhile, in the last thirty years,
antibiotic resistance has been seen in Salmonella, which
has become a growing global concern regarding public
health (6, 7).

As chicken meat consumption has increased per
capita, contamination with bacteria or chemicals
increases the risk of poisoning in consumers (8-10).
Meanwhile, processing places, especially poultry
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slaughterhouses, play an essential role in spreading and
transmitting pollution. In addition, the carcasses
obtained in the slaughterhouses are contaminated by
contaminating the environment, personnel, equipment,
and secondarily. Finally, the infection is transferred to
humans by consuming this product, and depending on
the number of bacteria, a chronic or acute form of the
disease occurs (11-13). The joint report of the Food and
Agriculture Organization of the United Nations (FAO),
based on numerous studies, has shown that the type of
serotype, the kind of food, and the conditions of the
host have a decisive role in the pathogenicity of this
bacterium (14).

Evaluating broiler chicken carcasses in terms of
Salmonella contamination can help effectively control
the contamination of these meat products. Although
rapid detection and differentiation of Salmonella
serotypes remains a challenge for the food industry,
recent advances in molecular methods have made
Salmonella detection more accurate and convenient (15-
17). Access to correct and precise information related to
the spread of Salmonella in chicken farms can be
effective in monitoring the sources and routes of
microbial contamination by health officials. Thus,
control and prevention programs can be developed and
implemented to reduce or eliminate contamination by
this bacteria (18-20).

2. Objectives

Considering the importance of Salmonella control in
chicken slaughterhouses, the main objective of the
present study was to evaluate Salmonella contamination
in  slaughtered broiler chickens (SBCs) in
slaughterhouses in Golestan province, Iran.

3. Methods

3.1.Sampling

Golestan province is located in northern Iran and
reaches Turkmenistan from the north, Semnan Province
from the south, North Khorasan province from the east,
and Mazandaran province and the Caspian Sea from the
west (Figure 1). The area and population of this province

are 20438 km? and 1868819 people, respectively. To
conduct this study, frozen chicken samples were taken
for analysis during January, February, and March in
2024. Accordingly, 12 chicken slaughterhouses in
Golestan province were selected by census. Every
month, samples were taken from each slaughterhouse
three times (every ten days), and five samples from five

different cartons were randomly selected. Based on this,
a total of 540 frozen chicken samples (3 x 3 x 5 x 12 =
540) were collected to evaluate Salmonella
contamination and the total number of
microorganisms (TNM) throughout Golestan province
(Table1).

3.2. Analysis of Samples to Identify Salmonella and Total
Count of Microorganisms

The Institute of Standards and Industrial Research of
Iran (ISIRI) method (No. 1810-1) was used to identify
Salmonella in the selected samples (21). According to this
method, 25 g of each sample was weighed and mixed
with 225 mL of lactose broth on the first day of sample
analysis. Finally, the obtained mixture was placed in a
sterile container for 24 hours in a water bath with a

temperature of 37°C. On the second day, 1 cm? of the
culture of the first day was added to the tube containing
10 mL of tetrathionate culture medium, and then it was
placed in a water bath at 37°C for 24h. In addition, the
same operation was performed on a cysteine selenite
culture medium, which was put in a water bath at a
temperature of 37°C. On the third day, the culture tubes
of the second day were taken out of the greenhouse, and
a culture ring was removed from the culture tubes of
selenite and tetrathionate medium separately with Anse
Platin. Then, each was placed in two Petri dishes, one
containing Salmonella-Shigella agar (SS agar) and the
other containing Brilliant green agar. Finally, the
prepared plates were placed in a water bath at 37°C for
24h. On the fourth day, the plates of the third day were
examined for the growth of Salmonella bacteria in the
culture medium. For the total count of microorganisms,
the surface counting method (Figure 2) was performed
according to ISIRI (N0.5272-2) (22).

3.3. Statistical Analysis

The data were analyzed using SPSS 22 software. The
Kolmogorov-Smirnov test determined the normality of
the data distribution. A two-way ANOVA test compared
the results between different groups, and Duncan's post
hoc test compared two groups (pairwise comparisons).
For all three statistical tests, the level of statistical
significance was considered equal to a = 0.05.

4. Results

In the current study, 540 frozen chicken samples
were analyzed to detect Salmonella, and the results
showed that Salmonella was not detected in any of the
samples. In addition, the Log value of the TNM was 2.81+
0.16 cfu/g on average, and this value is presented in
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Figure 1. The location of Golestan province in Iran

Tables 2 and 3 based on months and the evaluated
slaughterhouses, respectively.

Table 4 presents the effect of the slaughterhouse,
sampling time, and their interaction effect on TNM
count. There was a significant interaction effect between
slaughterhouses and time, which means that different
levels of sampling time have different effects on TNM in
chicken meat, and the reverse is also true. In addition,
the results showed that the impact of slaughterhouse
type on TNM in chicken meat is significant (P < 0.001).

5. Discussion

The results showed that Salmonella was not detected
in any of the samples of SBCs, indicating the
outstanding microbial quality of SBCs in terms of
Salmonella. In addition, the average TNM Log value was

2.81% 0.16, less than the permissible limit (log 10 CFU/g 6
5 to) in all slaughterhouses and sampling months (23).
In addition, both investigated variables (slaughterhouse
and sampling time) and their interaction on TNM were
significant, indicating that different spatial and
temporal conditions can effectively affect the level of
SBC contamination with Salmonella. The absence of
Salmonella contamination in SBC samples reflects the
complete poultry inspection and the observance of
hygiene principles in the slaughterhouses of Golestan
province. Furthermore, this lack of contamination can
be attributed to proper management in chicken farms
and the use of particular antibiotics in chicken
production in Golestan province. Thus, a separate study
is necessary to determine the correct reason for this
issue.
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Table 1. The Procedure for Selecting the Number of Samples for the Present Study
Number of Collected Samples
Chicken Slaughterhouse Sampling Months Total
January February March

A-CS 15 15 15 45

B-CS 15 15 15 45

CCs 15 15 15 45

D-CS 15 15 15 45

E-CS 15 15 15 45

E-CS 15 15 15 45

G-CS 15 15 15 45

H-CS 15 15 15 45

I-CS 15 15 15 45

J-cs 15 15 15 45

K-CS 15 15 15 45

L-CS 15 15 15 45

Total selected samples 540
Abbreviation: CS, chicken slaughterhouse.
/s
o |
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R

Pipette bacterial sample
onto surface of agar plate
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Figure 2. The Schematic design of the surface counting method of microorganisms

Unlike the absence of Salmonella contamination in
SBC samples evaluated in the present study, in other
similar studies conducted at different times and places
in Iran, different prevalences of Salmonella
contamination in SBC samples have been reported.

Miahi et al. conducted a study on the contamination of
poultry products to Salmonella in poultry farms in
Ahvaz, Iran. The results of the mentioned study showed
that out of 31 chicken farms evaluated, 18 chicken farms
(58.1%) and 71 out of 930 samples (7.63%) were infected
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Table 2. The Total Number of Microorganisms of Slaughtered Broiler Chickens in Slaughterhouses of Golestan Province, Iran, in the Studies Months?®

Study Months Sample Size Log of the TNM, cfu/g
January 180 239+0.47
February 180 239+0.17
March 180 237+0.14
Total 540 2.81+0.16

@Values are presented as mean # SD.

Table 3. The Total Number of Microorganisms of Slaughtered Broiler Chickens in Slaughterhouses of Golestan Province, Iran in the Different Chicken Slaughterhouses "

b

Chicken Slaughterhouse Sample Size Log of the TNM, cfu/g
ACS 45 2.54+0.07
B-CS 45 2.53+0.10
cCs 45 2.4310.14
D-CS 45 2.421£0.09
E-CS 45 2.41+0.10
F-CS 45 239+0.10
G-CS 45 239+0.18
H-CS 45 236+0.16
1-CS 45 235+0.11
J-cs 45 2321015
K-CS 45 229%0.15
L-CS 45 2.21+0.17
Total 540 2.81£0.16

@Values are presented as mean + SD.

b Log: logarithm, cfu/g: colony forming per gram; CS, chicken slaughterhouse.

with Salmonella (24). The study of Doulatyabi et al.
reported that out of a percentage of 188 broiler samples,
1.8% were infected with Salmonella (25). The mentioned
percentage of Salmonella contamination in broiler
samples in other parts of Iran, including Tehran, the
whole country of Iran, Amol, and Ghaemshahr, were
obtained as 35.29%, 10.83%, 27.43%, and 13.15%, respectively
(26-29).

In many cases, Salmonella bacteria remain in the
internal organs as a hidden infection without showing
clinical symptoms and bacterial excretion, making it
difficult to search for it in feces (30). In other words,
Salmonella's isolation rate from different organs is not
the same. The best organs for isolating Salmonella
include the cecum, liver, and yolk sac, and with
increasing age, bacteria can be isolated only from the
liver and cecum (28, 30). Therefore, the isolation of
Salmonella from feces and cloacal swabs cannot indicate
the actual prevalence of Salmonella in flocks, and the
contamination rate of chicken flocks is much higher
than the findings of this type of evaluation (31). Suppose
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it is possible to access the carcass of birds. In that case, it
is recommended to use samples of internal organs,
including the liver and cecum, along with fecal samples
to isolate Salmonella (25).

In some studies, the prevalence of Salmonella in
broilers has been reported to be high. For example, the
results of Bokaie et al. in 23 provinces of the country, in
determining the prevalence of Salmonella infection in
broiler farms and also determining the relationship
between management factors and Salmonella infection
in these farms, showed that out of 139 sampled farms, 11
farms (7.9%) were infected with Salmonella bacteria and
Tehran and Fars provinces had the highest number of
infected cases. Based on the results, the age of chickens
and the number of poultry houses are essential risk
factors for Salmonella infection. According to the study's
report, the prevalence of Salmonella infection in the
country's chicken farms was relatively high (32). Sadeghi
et al. reported that out of 1440 samples of SBCs
evaluated in the Urmia industrial slaughterhouse, 300
samples (20.83%) were infected with Salmonella bacteria
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Table 4. The Effect of Slaughterhouse and Sampling Time, as Well as Their Interaction Effect on Total Number of Microorganisms in Chicken Meat
Variables df Mean Square F P
Slaughterhouse 1 0.3791 27.151 <0.001
Sampling time 2 0.0613 4.393 0.013
Slaughterhouse x sampling time 22 0.0992 7104 <0.001

(33). Shafii-Dastgardi et al. reported this contamination
level as 11.8% (34).

Unlike the research mentioned above, in other
studies conducted in Iran regarding Salmonella
contamination in SBC samples, the level of
contamination has been reported to be low. In the study
of Akbarian et al., equal to 3.84% (27); in the study of Zare
Bidaki et al., equal to 2.8% (35) and in the study of
Peighambari et al. reported equal to 1.9% (36).

The difference in the results of the studies may be
because the studies were conducted in regions with
different climatic conditions. Consistent evidence
shows gastrointestinal infection with bacterial
pathogens such as Salmonella positively correlates with
ambient temperature, as warmer temperatures allow
for faster proliferation (37). In addition to rising
temperatures, poor sanitation can affect the entire food
chain, from food production to food consumption.
Production, processing, transportation, preparation or
storage, and even the kitchen may allow pathogens to
multiply and lead to an increase in patients with
intestinal infections (38). The storage conditions of
poultry carcasses can also play a role in the growth of
Salmonella. For example, it has been reported that
extensive contact between carcasses may contribute to
cross-contamination (39). On the other hand, Ahmed et
al. found that freezing chicken carcasses at a
temperature of -18°C eliminates the positive presence of
Salmonella in them because the low temperature
damages the bacterial cell wall and leads to the death of
the pathogen (40).

In addition to the factors mentioned above, different
sample sizes in different studies, sampling from
different chicken components, sampling from different
sections of hatchery factories, different poultry feed
factories, etc., can lead to different results. Since chicken
meat is widely consumed in Iran, its contamination
with pathogenic bacteria such as Salmonella causes food
poisoning in people, which has health and economic
consequences. It is essential to know its dimensions and
details to prevent this disease. Without a detailed
assessment of the spread of Salmonella in eggs and
poultry meat, the extent of the problem cannot be

understood. Therefore, identifying pollution sources
can temporarily interrupt society's infection cycle.

5.1. Limitations

One limitation of the present study was the lack of
evaluation of different components of broiler carcasses
for Salmonella detection. Another limitation was the lack
of assessment of broiler samples before their freezing.

5.2. Conclusions

Based on the results, during the three-month
research period, the meat of chickens slaughtered in
any of the 12 industrial poultry slaughterhouses in
Golestan province, Iran, was not contaminated with
Salmonella because Salmonella bacteria were not isolated
and observed from any of the 540 examined samples. In
addition, in counting the TNM, the average logarithm
was 2.8138, which was lower than the limit of TNM. The
results showed that the poultry slaughtered in the
slaughterhouses of Golestan province are in good
condition regarding the presence of microorganisms.

Footnotes

Authors' Contribution: M. S. M. and T. V.: Developed
the study concept and design, acquired the data, and
wrote the first draft of the manuscript; A. B. M. and K. A.:
Analyzed and interpreted the data. All authors
contributed to the intellectual content, editing, reading,
and approving the final manuscript.

Conflict of Interests Statement: Authors confirm no
relevant financial or non-financial competing interests.

Data Availability: The data presented in this study are
openly available in one of the repositories or will be
available on request from the corresponding author by
this journal representative at any time during
submission or after publication. Otherwise, all
consequences of possible withdrawal or future
retraction will be with the corresponding author.

Ethical Approval: The study was approved by the
Ethical Committee of Babol Branch, Islamic Azad

] Health Rep Technol. 2024;10(3): e149827


https://brieflands.com/articles/jhrt-149827

Mousavizadeh M et al.

Brieflands

University, Babol Branch, Babol, Iran (code:
IR.JAU.BABOL.REC.1402.195 ).

Funding/Support: The authors received no funds or
financial support for this study (self-funding).

References

1. Coburn B, Grassl GA, Finlay BB. Salmonella, the host and disease: a
brief review. Immunol Cell Biol. 2007;85(2):112-8. [PubMed ID:
17146467]. https://doi.org[10.1038/sj.icb.7100007.

2. Jones TF, Ingram LA, Cieslak PR, Vugia D], Tobin-D'Angelo M, Hurd S,
et al. Salmonellosis outcomes differ substantially by serotype. J Infect
Dis. 2008;198(1):109-14. [PubMed ID: 18462137].
https://doi.org[10.1086/588823.

3. Tessari E, Iba Kanashiro A, Stoppa G, Luciano R, Castro A, Cardoso A.
Important Aspects of Salmonella in the Poultry Industry and in
Public Health. In: Barakat M, editor. Salmonella-A dangerous foodborne
pathogen. Rijeka - Croatia: IntechOpen; 2012.
https://doi.org[10.5772/30812.

4. Tariq S, Samad A, Hamza M, Ahmer A, Muazzam A, Ahmad §, et al.
Salmonella in Poultry; An Overview. Int | Multidisciplinary Sci Arts.
2022;1(1):80-4. https:|/doi.org/10.47709/ijmdsa.v1il.1706.

5. Antunes P, Mourao ], Campos ], Peixe L. Salmonellosis: the role of
poultry meat. Clin Microbiol Infect. 2016;22(2):110-21. [PubMed ID:
26708671]. https:[/doi.org[10.1016[j.cmi.2015.12.004.

6. Eng S, Pusparajah P, Ab Mutalib N, Ser H, Chan K, Lee L. Salmonella: A
review on pathogenesis, epidemiology and antibiotic resistance.
Frontiers Life Sci. 2015;8(3):284-93.
https://doi.org[10.1080/21553769.2015.1051243.

7. White DG, Zhao S, Sudler R, Ayers S, Friedman S, Chen S, et al. The
isolation of antibiotic-resistant salmonella from retail ground
meats. N Engl | Med. 2001;345(16):1147-54. [PubMed ID: 11642230].
https://doi.org[10.1056/NEJM0a010315.

8. Duguid JP, North RA. Eggs and Salmonella food-poisoning: an
evaluation. | Med Microbiol. 1991;34(2):65-72. [PubMed ID: 1990142].
https://doi.org/10.1099/00222615-34-2-65.

9. Kunwar R, Singh H, Mangla V, Hiremath R. Outbreak investigation:
Salmonella food poisoning. Med ] Armed Forces India. 2013;69(4):388-
91. [PubMed ID: 24600149]. [PubMed Central ID: PMC3862925].
https://doi.org/10.1016/j.mjafi.2013.01.005.

10. Parry SM, Palmer SR, Slader ], Humphrey T; South East Wales
Infectious Disease Liaison Group. Risk factors for salmonella food
poisoning in the domestic kitchen-a case control study. Epidemiol
Infect. 2002;129(2):277-85. [PubMed ID: 12403103]. [PubMed Central ID:
PM(C2869886]. https:|/doi.org/10.1017/s0950268802007331.

1. Lee HJ, Youn SY, Jeong OM, Kim JH, Kim DW, Jeong JY, et al. Sequential
Transmission of Salmonella in the Slaughtering Process of Chicken
in Korea. | Food Sci. 2019;84(4):871-6. [PubMed ID: 30861135].
https:|/doi.org/10.1111/1750-3841.14493.

12. Djeffal S, Mamache B, Elgroud R, Hireche S, Bouaziz O. Prevalence and
risk factors for Salmonella spp. contamination in broiler chicken
farms and slaughterhouses in the northeast of Algeria. Vet World.
2018;11(8):1102-8. [PubMed ID: 30250370]. [PubMed Central ID:
PMC6141290]. https:[/doi.org[10.14202|vetworld.2018.1102-1108.

13. Reta GG, Lopes SM, Martins de Aquino NS, Tondo EC. Quantification
of Salmonella transfer in cross-contamination scenarios found in
chicken slaughterhouses. Food Microbiol. 2023;116:104347. [PubMed
ID: 37689416]. https://doi.org[10.1016/j.fm.2023.104347.

14. World Health Organization. Risk assessments of Salmonella in eggs and
broiler chickens. 2. Rome, Italy: Food & Agriculture Org; 2002.

] Health Rep Technol. 2024;10(3): 149827

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

20.

30.

3L

Heymans R, Vila A, van Heerwaarden CAM, Jansen CCC, Castelijn GAA,
van der Voort M, et al. Rapid detection and differentiation of
Salmonella species, Salmonella Typhimurium and Salmonella
Enteritidis by multiplex quantitative PCR. PLoS One. 2018;13(10).
€0206316. [PubMed ID: 30359449]. [PubMed Central ID: PMC6201931].
https://doi.org/10.1371/journal.pone.0206316.

Kim TH, Hwang HJ, Kim JH. Development of a Novel, Rapid Multiplex
Polymerase Chain Reaction Assay for the Detection and
Differentiation of Salmonella enterica Serovars Enteritidis and
Typhimurium Using Ultra-Fast Convection Polymerase Chain
Reaction. Foodborne Pathog Dis. 2017;14(10):580-6. [PubMed ID:
28696782]. https:/[doi.org/10.1089/fpd.2017.2290.

Alzwghaibi AB, Yahyaraeyat R, Fasaei BN, Langeroudi AG, Salehi TZ.
Rapid molecular identification and differentiation of common
Salmonella serovars isolated from poultry, domestic animals and
foodstuff using multiplex PCR assay. Arch Microbiol. 2018;200(7):1009-
16. [PubMed ID: 29627903]. https://doi.org/10.1007/s00203-018-1501-7.

Wegener HC, Hald T, Lo Fo Wong D, Madsen M, Korsgaard H, Bager F,
et al. Salmonella control programs in Denmark. Emerg Infect Dis.
2003;9(7):774-80. [PubMed ID: 12890316]. [PubMed Central ID:
PM(C3023435]. https:|/doi.org[10.3201/eid0907.030024.

Koutsoumanis K, Allende A, Alvarez-Ordonez A, Bolton D, Bover-Cid S,
Chemaly M, et al. Salmonella control in poultry flocks and its public
health impact. EFSA J. 2019;17(2).
https://doi.org/10.2903/j.efsa.2019.5596.

Hugas M, Beloeil P. Controlling Salmonella along the food chain in
the European Union - progress over the last ten years. Euro Surveill.
2014;19(19). [PubMed ID: 24852953]. https://doi.org[10.2807/1560-
7917.€52014.19.19.20804.

Institute of Standards and Industrial Research of Iran. Microbiology of
the food chain-Horizontal method for the detection, enumeration and
serotyping of Salmonella-Part 1: Detection of Salmonella spp. Geneva,
Switzerland: International Organization for Standardization; 2017.

International Organization for Standardization. Microbiology of the
Food Chain: Horizontal Method for the Enumeration of Microorganisms--
Part 2: Colony Count at 30° C by the Pour Plate Technique. Geneva,
Switzerland: International Organization for Standardization; 2022.

Adu-Gyamfi A, Torgby-Tetteh W, Appiah V. Microbiological Quality of
Chicken Sold in Accra and Determination of D 10 -Value of E. coli.
Food and Nutrition Sciences. 2012;335094:693-8.
https://doi.org/10.4236/fns.2012.35094.

Miahi M, Raayai M, Varjavand M. [Survey Contamination of Poultry
Products to Salmonella in Poultry Farm (Ahvaz)]. Iran ] Infect Dis
Tropical Med. 2004;9(24):16-21. FA.

Doulatyabi S, Peighambari S, Morshed R. [Survey of Salmonella
Infections in Broiler Farms around Sanandaj]. Sci J Ilam Univ Med Sci.
2018;25(4):70-8. FA. https:/[doi.org/10.29252[sjimu.25.4.70.

Peighambari S, Morshed R. Salmonella infections in poultry flocks in
the vicinity of Tehran. Int | Veterinary Res. 2010;4:273-6.

Akbarian R, Peighambari SM, Morshed R, Yazdani A. Survey of
Salmonella infection in Iranian poultry flocks. Iran Veterinary J.
2012;8:5-10..

Morshed R. [Bacteriological study of broiler flocks (Salmonella
contamination) in Amol city]. Veterinary Res Biol Products.
2012;25(4):23-8. FA. https:|/doi.org[10.22092/v}.2012.101046.

Eram N, Peighambari SM, Yazdani A. [Study on Salmonella spp. in
broiler farms around Ghaemshahr: Determination of serotypes and
their drugs resistance]. | Veterinary Lab Res. 2013;5(2):85-94. FA.
https://doi.org[10.22075/jvIr.2017.1243.

Gast RK. Salmonella infection diseases of poultry. Ames, Lowa: lowa
Blackwell Publcation; 2008.

Solano C, Galindo |, Sesma B, Alvarez M, Solsona M], Gamazo C.
Enzyme-linked immunosorbent assay with a Salmonella enteritidis


https://brieflands.com/articles/jhrt-149827
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=447704
http://www.ncbi.nlm.nih.gov/pubmed/17146467
https://doi.org/10.1038/sj.icb.7100007
http://www.ncbi.nlm.nih.gov/pubmed/18462137
https://doi.org/10.1086/588823
https://doi.org/10.5772/30812
https://doi.org/10.47709/ijmdsa.v1i1.1706
http://www.ncbi.nlm.nih.gov/pubmed/26708671
https://doi.org/10.1016/j.cmi.2015.12.004
https://doi.org/10.1080/21553769.2015.1051243
http://www.ncbi.nlm.nih.gov/pubmed/11642230
https://doi.org/10.1056/NEJMoa010315
http://www.ncbi.nlm.nih.gov/pubmed/1990142
https://doi.org/10.1099/00222615-34-2-65
http://www.ncbi.nlm.nih.gov/pubmed/24600149
https://www.ncbi.nlm.nih.gov/pmc/PMC3862925
https://doi.org/10.1016/j.mjafi.2013.01.005
http://www.ncbi.nlm.nih.gov/pubmed/12403103
https://www.ncbi.nlm.nih.gov/pmc/PMC2869886
https://doi.org/10.1017/s0950268802007331
http://www.ncbi.nlm.nih.gov/pubmed/30861135
https://doi.org/10.1111/1750-3841.14493
http://www.ncbi.nlm.nih.gov/pubmed/30250370
https://www.ncbi.nlm.nih.gov/pmc/PMC6141290
https://doi.org/10.14202/vetworld.2018.1102-1108
http://www.ncbi.nlm.nih.gov/pubmed/37689416
https://doi.org/10.1016/j.fm.2023.104347
http://www.ncbi.nlm.nih.gov/pubmed/30359449
https://www.ncbi.nlm.nih.gov/pmc/PMC6201931
https://doi.org/10.1371/journal.pone.0206316
http://www.ncbi.nlm.nih.gov/pubmed/28696782
https://doi.org/10.1089/fpd.2017.2290
http://www.ncbi.nlm.nih.gov/pubmed/29627903
https://doi.org/10.1007/s00203-018-1501-7
http://www.ncbi.nlm.nih.gov/pubmed/12890316
https://www.ncbi.nlm.nih.gov/pmc/PMC3023435
https://doi.org/10.3201/eid0907.030024
https://doi.org/10.2903/j.efsa.2019.5596
http://www.ncbi.nlm.nih.gov/pubmed/24852953
https://doi.org/10.2807/1560-7917.es2014.19.19.20804
https://doi.org/10.2807/1560-7917.es2014.19.19.20804
https://doi.org/10.4236/fns.2012.35094
https://doi.org/10.29252/sjimu.25.4.70
https://doi.org/10.22092/vj.2012.101046
https://doi.org/10.22075/jvlr.2017.1243

Mousavizadeh M et al.

Brieflands

32.

33.

34.

35.

36.

antigen for differentiating infected from vaccinated poultry. Vet Res.
2000;31(5):491-7. [PubMed ID: 11050744].
https://doi.org/10.1051/vetres:2000135.

Bokaie S, Ansari F, Peighambari S, Mahmoudi M, Fallah M, Tehrani F,
et al. [Investigation of the Prevalence and Risk Factors of Salmonella
in Broiler Breeder Farms in Iran During 2013-2014]. Iran ] Epidemiol.
2016;12:32-9. FA.

Sadeghi ZM, Hashempour A, Kalbkhani M, Delshad R. [Comparative
inspection about infection to Salmonella in different organs (heart,
liver, ovary, feces) in slaughtered poultry of Urmia industrial
slaughter house]. ] Large Animal Clin Sci Res. 2011;5. FA.
Shafii-Dastgardi A, Mushtakhi H, Abbas-Vali M. Prevalence of
Salmonella contamination of broiler chicken carcasses in an
industrial slaughterhouse. Tehran, Iran. The 10th national
conference on sustainable agriculture and natural resources; 2019.
Zare Bidaki M, Tehrani Pour A, Dadpour S, Gholizadeh H. [Prevalence
of Salmonella in poultry carcasses serotypes in Birjand industrial
slaughterhouses]. J Sci Res Med Sci. 2013;20(2):191-7. FA.

Peighambari S, Qorbaniun E, Morshed R, Haghbin Nazarpak H. [A
survey on Salmonella infection in broiler farms around Mashhad

37.

38.

39.

40.

city: Determination of serogroups and antimicrobial resistance
pattern of the Salmonella isolates]. Iran Veterinary J. 2019;15(1):34-43.
FA.

Akil L, Ahmad HA, Reddy RS. Effects of climate change on Salmonella
infections. Foodborne Pathog Dis. 2014;11(12):974-80. [PubMed ID:
25496072]. [PubMed Central ID: PMC4346543].
https://doi.org/10.1089/fpd.2014.1802.

Zhang Y, Bi P, Hiller JE. Projected burden of disease for Salmonella
infection due to increased temperature in Australian temperate and
subtropical regions. Environ Int. 2012;44:26-30. [PubMed ID: 22321536].
https://doi.org/10.1016/j.envint.2012.01.007.

Khan AS, Georges K, Rahaman S, Abdela W, Adesiyun AA. Prevalence
and serotypes of Salmonella spp. on chickens sold at retail outlets in
Trinidad. PLoS One. 2018;13(8). €0202108. [PubMed ID: 30138324].
[PubMed Central ID: PMC6107152].
https://doi.org[10.1371/journal.pone.0202108.

Ahmed TA, Saeed SAM, Hussien HA. Evaluation of Poultry Meat Safety
Based on ISO 22000 As Food Safety Management System. Pakistan |
Nutrition. 2013;12(2):121-9. https://doi.org/10.3923/pjn.2013.121.129.

] Health Rep Technol. 2024;10(3): 149827


https://brieflands.com/articles/jhrt-149827
http://www.ncbi.nlm.nih.gov/pubmed/11050744
https://doi.org/10.1051/vetres:2000135
http://www.ncbi.nlm.nih.gov/pubmed/25496072
https://www.ncbi.nlm.nih.gov/pmc/PMC4346543
https://doi.org/10.1089/fpd.2014.1802
http://www.ncbi.nlm.nih.gov/pubmed/22321536
https://doi.org/10.1016/j.envint.2012.01.007
http://www.ncbi.nlm.nih.gov/pubmed/30138324
https://www.ncbi.nlm.nih.gov/pmc/PMC6107152
https://doi.org/10.1371/journal.pone.0202108
https://doi.org/10.3923/pjn.2013.121.129

