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Article info: : ABSTRACT
Received: 10 Aug 2025 :
Accepted: 23 Nov 2025 . Introduction: Yersinia constitutes one of the predominant bacterial agents implicated in

foodborne illnesses. The objective of this investigation is to ascertain the presence of Yersinia
species in raw chicken meat procured from retail establishments in Tehran, alongside an
examination of their antibiotic resistance patterns.

Materials & Methods: Between April and September 2023, a total of 220 chicken meat
samples were systematically collected and analyzed for contamination by Yersinia species.
Initial isolation was conducted through enrichment in saline phosphate at 4 °C for three weeks,
followed by secondary enrichment utilizing 5.0% potassium hydroxide. The resultant samples
were subsequently cultured on CIN agar medium. Following performing warm staining and
the microscopic observation of gram-negative cocci, biochemical assays were employed to
differentiate the strains, and the findings were corroborated using the API 20E kit. Ultimately,
antibiotic resistance profiles were established via the agar disk diffusion methodology
encompassing seven different antibiotics.

Published: 01 Jan 2026

Results: From 220 chicken meat samples, 12(5.5%) suspect strains of Yersinia were successfully
isolated and definitively identified as Yersinia through biochemical testing. Application of
the API 20E kit revealed that the isolates comprised the following species: Y. enterocolitica
(3 strains), Y. intermedia (S strains), Y. frederiksenii (2 strains), and Y. kristensenii (2 strains).
Notably, all isolated strains exhibited resistance to ampicillin, tetracycline, and cefixime, while

Keywords: :  remaining sensitive to other antibiotics tested.

Yersinia, Yersinia :  Conclusion: The results of this study indicate the presence of various strains of Yersinia in
Enterocolitica, Chicken meat, @ chicken meat samples across Tehran. Given the emergence of microbial resistance to specific
Antibiotic resistance - antibiotics, it is imperative that antibiotic usage be managed with judicious strategies.
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1. Introduction

ersinia enterocolitica is a gram-negative,

coccobacillus-shaped bacterium that is

transmitted through the consumption of

contaminated food and water. It is respon-

sible for various conditions in humans, in-

cluding gastrointestinal diseases, mesen-
teric lymphadenitis, and erythema nodosum [1-3]. This
bacterium is psychrotrophic and is capable of growth at
temperatures ranging from 2-45 °C. As a result, Y. en-
terocolitica can survive and reproduce in refrigerated
environments, posing a significant threat to the safety
of stored food products [4, 5]. The most important food
items contaminated with Y. enterocolitica bacteria, which
have been studied so far, include various processed prod-
ucts such as different types of red meat, fish, chicken,
milk, eggs, fruits, and vegetables [3-9].

Globally, millions of people, especially in developing
countries, are affected by this disease and even lose their
lives. After Campylobacteriosis and Salmonellosis, Yer-
siniosis ranks third among significant bacterial zoono-
sis in the European Union and is a causative agent of
diarrhea [10]. Y. enterocolitica causes approximately
117,000 infections, 640 hospitalizations, and 35 deaths
annually in the United States [11]. In the 1980s, two ma-
jor outbreaks of Yersinia with over 500 reported cases
were documented in China [12]. According to studies
conducted worldwide, most Yersinia infections occur in
infants and young children [13-15]. As a result, due to
the high incidence of diarrhea caused by the consump-
tion of food contaminated with Yersinia (especially in
children) and the importance of determining the biotype
and serotype in the pathogenicity of Y. enterocolitica
strains, as well as the existence of a wide diversity of
species (such as Y. intermedia, Y. frederiksenii, Y. kris-
tensenii, Y. pseudotuberculosis) and the lack of sufficient
information in this field in Iran, there is a need for in-
vestigation and research on this bacterium in the coun-
try. Generally, Y. enterocolitica strains are divided into
two groups: American and European variants. American
strains belong to biotype 1B and include serotypes O8,
0O13a, O13b, 020, and O21. European strains belong to
biotypes 5-2 and include serotypes O3, O5, 09, and 027
[16-18]. Additionally, Y. pseudotuberculosis has 6 sero-
types, and Y. enterocolitica has 27 serotypes [19].

To design effective strategies for controlling diarrheal
diseases caused by this bacterium, it is important to have
accurate information regarding the epidemiology of
these strains in Iran [20]. On the other hand, considering
the high contamination of chicken meat and intestinal
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feed with Y. enterocolitica and the presence of antibiot-
ic-resistant strains, implementing hygiene measures to
reduce the contamination of chicken meat with Y. en-
terocolitica, along with the proper use of antibiotics in
the poultry industry, is essential to prevent the spread of
antibiotic-resistant strains and their transmission to the
human food chain [7, 16]. Therefore, the present study
aimed to identify Yersinia species in raw chicken meat
in Tehran’s retail stores and determine their antibiotic
resistance patterns.

2. Materials and Methods
2.1. Sampling

In this study, a total of 220 samples of chicken meat
were collected from April to September 2023 from
chicken retailers in Tehran to isolate Y. enterocolitica
and other atypical Yersinia species. The samples exam-
ined included 55 cases of wings and necks, 55 cases of
hearts and livers, 55 cases of chicken legs, and 55 cases
of chicken breast

2.2, Cultivation and separation of bacteria

The collected samples were examined for the detec-
tion of the Yersinia genus based on the method provided
by the Food and Drug Administration (FDA) [21]. A 5-
gram quantity of chicken meat was finely sliced with a
sterile scalpel into very thin layers. Then, 45 milliliters
of saline phosphate buffer with a pH of 7.2 were added,
and the mixture was refrigerated at a cold temperature
for three weeks. On the twenty-second day, one millili-
ter of enriched suspension was thoroughly mixed with 9
milliliters of 0.5% potassium using an electric mixer for
30 seconds. A loopful of this mixture was then cultured
on CIN agar medium (Cefsulodin-Irgasan-Novobiocin)
(Merck, Germany) and incubated at 30 °C for 24 hours.
After this period, suspicious colonies were examined.

2.3. Identification using phenotypic methods

Suspicious of Yersinia colonies observed on CIN medi-
um, characterized by a red center and transparent edges
(referred to as bull’s eye appearance), were selected for
microscopic examination. After performing gram stain-
ing and observing gram-negative cocci under the mi-
croscope, the isolates were subjected to differential bio-
chemical tests such as catalase, indole, nitrate reduction,
motility at 25 "C, MR&VP, urease, hydrogen sulfide
production, Kliger iron agar, ornithine decarboxylase,
citrate, and ONPG tests. Finally, strains exhibiting bio-
chemical characteristics of lactose and negative oxidase

Mohammadi MR, et al. Yersinia Species in Raw Chicken Meat. Arch. Razi Inst. 2026; 81(1):119-126.
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Figure 1. Identification of Yersinia spp. from chicken meat
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A) Suspicious ‘bull’s eye” colonies of Yersinia on CIN agar; B) Biochemical test results: from left to right - positive urease (urea
agar), acid/alkaline reaction (Kligler’s iron agar), negative citrate (Simmon’s citrate), positive ornithine decarboxylase, positive

indole (SIM medium), and positive urease (urea broth)

and indole, urease, ONPG, and ornithine decarboxylase
positive, and motility at 25 ‘C were identified as a strain
belonging to the genus Yersinia. Subsequently, the iso-
lated Yersinia bacterial strains were confirmed and iden-
tified using the API 20 E kit (BioMérieux, France) [16].

2.4. Determination of antibiotic sensitivity pattern

For all strains identified as Yersinia through pheno-
typic methods, antibiotic susceptibility testing was per-
formed using the disk diffusion method [22]. Initially, a
pure colony from a fresh culture was added to a Muel-
ler-Hinton broth (Charlo, Spain) to achieve a turbidity
equivalent to the 0.5 McFarland standard. A microbial
suspension obtained with sterile water was cultured in
Muller-Hinton agar medium (Charlo, Spain). Commer-
cial antibiotic disks, including chloramphenicol (30 ug),
ampicillin (10 pg), tetracycline (5 pg), ceftriaxone (30
pg), trimethoprim-sulfamethoxazole (25 pg), gentami-
cin (10 pg), and cefixime (30 pg) (MAST, England),
were placed on the plates. Microbial resistance was de-
termined after 24-18 hours based on the standard meth-
od provided by the Clinical and Laboratory Standards
Institute (CLSI) 2018 [23].

3. Results

3.1. Results of identification of separated strains’
identity

Among the 220 collected and cultured chicken meat
samples, 12 samples (5.5%) exhibited ox-eye lesions
(Figure 1) and negative oxidase reaction. Finally, they
were examined using a gallery containing Kliger’s me-
dium, SIM, urea, Simon citrate, and ornithine decarbox-
ylase. The biochemical test results for suspicious Y. en-
terocolitica strains were performed using API 20E kits
(Figure 2). Out of the 12 identified strains as Yersinia, 3
belonged to the species Enteroclitica, 5 to Intermedia, 2
to Fredericksenii, and 2 to Kristensenii.

3.2. Results of determining the antibiotic sensitiv-
ity pattern of Yersinia strains

The antibiotic susceptibility pattern for 12 strains of
Yersinia isolated from chicken meat (5.5%) was deter-
mined using the agar disk diffusion method for 7 antibi-
otics (Table 1). As shown in Figure 3, all species dem-
onstrated 100% sensitivity to the antibiotics gentamicin,
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Figure 2. API20E system for identification of Y. enterocolitica

cefoxitin, trimethoprim-sulfamethoxazole, and chloram-
phenicol, while the highest level of resistance (100%) in
all species was observed for the antibiotics ampicillin,
tetracycline, and cefixime.

4. Discussion

Foodborne diseases are considered a major challenge
for the development of the food industry and a signifi-
cant concern for countries worldwide. The most impor-
tant bacterial agents involved in these diseases include
Escherichia coli, Salmonella, Shigella, Campylobacter,
and Y. enterocolitica. Numerous studies conducted in
our country have demonstrated their high prevalence in
food-related illnesses and gastroenteritis [21].

In this study, an attempt was made to determine the
prevalence of Yersinia species and their antibiotic re-
sistance patterns in chicken meat in Tehran. A total of
220 chicken meat samples were collected, including 55
wings and necks, 55 hearts and livers, 55 chicken legs,
and 55 breasts. In total, 12 samples (5.5%) were positive
for Yersinia species, belonging to 4 species: Enteroclit-
ica (25%), Intermedia (66.7%), Frederiksenii (16.7%),
and Kristensenii (16.7%). Among the studies conducted
in Iran, the study by Soltan Dallal et al. (2016) [7] and
Momtaz et al. (2013) [24], which aimed to determine the
prevalence of Yersinia species in chicken meat samples
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collected from retail centers in western regions of Iran,
reported the prevalence of Y. enterocolitica as 15.5%
and 18.33%, respectively, and the prevalence of Yersinia
intermedia as 7%. These figures are higher than those
reported in our study. This issue may be due to the dif-
ferences in the study populations [7, 24]. The study by
Soltan Dallal et al., which 450 collected samples (226
chicken meat and 224 beef samples), was conducted in
supermarkets across Tehran [7]. Additionally, Momtaz et
al. conducted their study using 720 samples [24]. Fur-
thermore, in our previous study in 2003, the prevalence
of Yersinia in chicken meat samples was found to be
4.44%. Based on the biochemical tests conducted, out of
155 isolated strains of Yersinia, 53 strains (34.2%) were
Y. enterocolitica and 47 strains (30.3%) were Y. interme-
dia [7]. Our findings, along with those of others, indicate
that the prevalence of Yersinia has been decreasing over
the years. The downward trend in the levels of Yersinia
in meat and poultry can be attributed to the implemen-
tation of hygiene education, and adherence to sanitary
principles by suppliers and consumers, and improved
packaging of meat and poultry. In other countries, nu-
merous studies have been conducted on the identifica-
tion and isolation of Y. enterocolitica and Y. intermedia;
comparing the results with the present study can help
in understanding the epidemiology of Yersinia. For ex-
ample, Wang et al. (2021) investigated the prevalence of
Y. enterocolitica in food samples in China. Their study

Figure 3. Antibiotic sensitivity testing of Y. entermedia and Y. enterocolytica species (resistant to ampicillin, tetracycline, and

cefixime; sensitive to other antibiotics used)

Mohammadi MR, et al. Yersinia Species in Raw Chicken Meat. Arch. Razi Inst. 2026; 81(1):119-126.



https://archrazi.areeo.ac.ir/

Archives of Razi
Institute Journal

Table 1. Sensitivity of Yersinia strains to antibiotics
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Disc - Trimethoprim- . ... . .. . .
. Ampicillin P Tetracycline  Cefoxitin  Chloramphenicol Gentamicin  Cefixime
Bacteria sulfamethoxazole
Y. enteroco- R s R 5 5 s R
litica
Y. intermedia R S R S S S R
Y. frederiksenii R S R S S S R
Y. kristensenii R S R S S S R

focused on frozen food samples and packaged chicken
meats, while our study was conducted on fresh raw meat
samples. They reported 37 out of 1588 samples (2.5%)
were contaminated with Yersinia. Among these, 19 sam-
ples (3.51%) were from frozen foods, 11 cases (7.29%)
were from various types of meats, and 2 samples (4.5%)
were from packaged chicken meat [25]. This study dif-
fers in the prevalence of Yersinia compared to the pres-
ent study, and the geographical conditions may play a
prominent role in the higher prevalence of Yersinia. In
another study conducted in China (2019) from July 2011
to May 2014, a total of 2363 food samples were collect-
ed from 24 cities, and the prevalence of Y. enterocolitica
was reported to be 58%, which is significantly higher
than the percentage in our study [26].

In a study conducted in Egypt in 2019, a significant
prevalence of 8.15% of Yersinia was reported among
120 chicken meat samples, which is consistent with
other studies indicating a high percentage of Yersinia
prevalence compared to our study [27]. Generally, varia-
tions in contamination of different food substances in
different regions of the world can be attributed to vari-
ous factors, including the type and quantity of samples,
study methodologies, bacterial isolation methods from
food substances(particularly during the enrichment
stage), season, year,and geographical conditions. On the
other hand, the decreasing sensitivity of bacteria to vari-
ous types of antibiotics has made selecting appropriate
treatments for challenging infections difficult. Chloram-
phenicol is considered a drug for treating gastrointestinal
infections. Using appropriate antibiotics can reduce the
duration and severity of the disease, which is why mul-
tiple antibiotics have been introduced for controlling di-
arrhea [24]. In this study, the disk diffusion method was
used to determine the antibiotic sensitivity of strains to
chloramphenicol, ampicillin, gentamicin, tetracycline,
trimethoprim-sulfamethoxazole, ceftriaxone, and ce-
fixime. According to our results, the highest antibiotic
sensitivity was observed towards chloramphenicol, gen-
tamicin, trimethoprim-sulfamethoxazole, and ceftriax-

one (100%), while the highest resistance was observed
toward ampicillin, tetracycline, and cefixime (100%).

In this regard, Peng et al.(2018) that 8.4% of chicken
meat samples in China were contaminated with ampi-
cillin-resistant Y. enterocolitica. However, 80% of these
strains were sensitive to gentamicin and 91% were
sensitive to trimethoprim sulfamethoxazole [26]. Fur-
thermore, in another study conducted in Italy in 2010
by Bonardi et al. identified Y. enterocolitica as one of
the important causative agents of gastroenteritis, with a
contamination rate of 5.32% in chicken meat. All strains
were sensitive to ciprofloxacin, chloramphenicol, nali-
dixic acid, trimethoprim-sulfamethoxazole, tetracycline,
and gentamicin [28]. In another study conducted in Iran,
Soltan Dallal et al. (2010) reported a 16% prevalence of
Yersinia in beef and chicken meat with 98% resistance
to cefalotin (a first-generation cephalosporin ), and 52%
resistance to ampicillin [29]. By comparing the results of
previous studies with the present study, a similar antibi-
otic pattern was observed in this study.

Therefore, gentamicin and trimethoprim-sulfamethox-
azole are likely to be suitable treatment options for Yer-
sinia infections in Tehran. However, it should be noted
that the emergence of multidrug-resistant strains, driven
by the indiscriminate use of antibiotics in poultry farms,
poses a significant threat to both animal and human
health [25, 30].

In the research conducted by Zahran et al., it is evident
that the prevalence, virulence characteristics, and anti-
biotic resistance of Yersinia spp., particularly Y. entero-
colitica, in poultry meat products have been identified
as significant factors concerning potential foodborne
pathogens. This study is noteworthy for its comprehen-
sive reporting on these aspects. The findings revealed
that all strains of Y. enterocolitica examined belonged to
biotype 1A, which is generally considered non-patho-
genic to humans. Nevertheless, these strains may act as
opportunistic pathogens, potentially contributing to the
spread of other intestinal diseases and causing diarrhea.
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Therefore, the presence of virulence-associated genes in
Y. enterocolitica biotype 1 strains found in meat prod-
ucts raises concerns regarding their potential harmful
effects [31].

In general, the prevalence of Yersinia in meat products
in the country is decreasing compared to previous years.
Considering the above explanations, and the fact that Y.
enterocolitica has not been previously considered in as-
sessing the sanitary quality of food in Iran, and the inves-
tigation of contamination with this bacterium in various
food products has only recently begun, the lack of in-
formation on the prevalence and distribution of Yersinia
in various food products, especially raw animal-derived
products, can be helpful and effective in controlling and
preventing sudden outbreaks of this bacterium.

5. Conclusion

This study confirms the presence of multiple Yersinia
species, including Y. enterocolitica, Y. intermedia, Y.
frederiksenii, and Y. kristensenii, in raw chicken meat
sold in Tehran retail stores. The overall contamination
rate (5.5%) is lower than previously reported in Iran,
suggesting possible improvements in hygiene practices.
However, the high level of resistance to ampicillin, tet-
racycline, and cefixime among all isolates is concern-
ing. Judicious use of antibiotics in poultry production
and continuous surveillance are essential to prevent the
spread of resistant strains through the food chain.

Acknowledgements

We are grateful to the Vice-Chancellor of Research at
Tehran University of Medical Sciences for sponsoring
this research project.

Compliance with ethical guidelines

This study was approved by the Research Ethics Com-
mittee of Tehran University of Medical Sciences, Teh-
ran, Iran (Code: IR TUMS.SPH.REC.1399.046).

Data availability

Data that support the findings of this study are avail-
able in the manuscript.

Funding

This study was part of a research project approved by
the Zoonoses Research Center at Tehran University of
Medical Sciences, Tehran, Iran (Project No.:48206).

Archives of Razi
Institute Journal

Authors' contributions

Conceptualization, study design, review and editing:
Mohammad Reza Mohammadi; Methodology, data ac-
quisition and analysis: All authors; Investigation: Mo-
hammad Reza Mohammadi and Zahra Rajabi; Writing
the original draft: Mohammad Reza Mohammadi and
Mohammad mehdi Soltan dalla.

Conflict of interest

The authors declared no conflict of interest.

References

[1] Soltan Dallal MM, Chitsaz M. [Prevalence of Yersinia En-
terocolitis in pediatric dysentery (Persian)]. Tehran Univ Med
J. 1996; 54(1):42-6. [Link]

[2] Takeda T, Asaoka D, Ogiya S, Akashi K, Abe D, Suzuki M, et
al. Yersinia enterocolitica Enteritis Diagnosed with Erythema
Nodosum. Intern Med. 2023; 62(10):1479-85. [DOI:10.2169/
internalmedicine.0489-22] [PMID]

[3] Fonnes S, Rasmussen T, Brunchmann A, Holzknecht BJ,
Rosenberg ]. Mesenteric Lymphadenitis and Terminal Ileitis
is Associated With Yersinia Infection: A Meta-analysis. ] Surg
Res. 2022; 270:12-21. [DOI:10.1016/j.jss.2021.08.027] [PMID]

[4] Stern NJ, Pierson MD, Kotula AW. Effects of pH and so-
dium chloride on Yersinia enterocolitica growth at room
and refrigeration temperatures. ] Food Sci. 1980; 45(1):64-7.
[DOI:10.1111/j.1365-2621.1980.tb03871.x]

[5] Bari ML, Hossain MA, Isshiki K, Ukuku D. Behavior of Ye-
rsinia enterocolitica in Foods. ] Pathog. 2011; 2011:420732.
[DOI:10.4061/2011/420732] [PMID]

[6] Soltan Dallal MM, Abdi M, Mazaheri Nezhad Fard R. Isola-
tion and identification of Yersinia pseudotuberculosis and Ye-
rsinia enterocolitica from cow raw milk in Tehran. ] Dairy Vet
Anim Res. 2020; 9(1):40-3. [DOI:10.15406/ jdvar.2020.09.00276]

[7] Soltan Dallal M, Izadpour F, Khalifeh Gholi M, Zeraati H,
Bakhtiari R. [Prevalence of Yersinia spp. in red meat and
chicken marketed in southern Tehran (Persian)]. ] Sch Public
Health Inst Public Health Res. 2006; 4(4):49-56. [Link]

[8] Favier GI, Escudero ME, Mattar MA, de Guzman AM. Sur-
vival of Yersinia enterocolitica and mesophilic aerobic bacteria
on eggshell after washing with hypochlorite and organic acid
solutions. ] Food Prot. 2000; 63(8):1053-7. [DOI:10.4315/0362-
028X-63.8.1053] [PMID]

[9] Soltan Dallal MM, Asgharzadeh H, Bakhtiari R, Sharifi Yaz-
di MK, Pourmoradian M, Nabatchian F. [Determination the
frequency of Yersinia enterocolitica in traditional fruit juices
obtained from juices shop in southern part of Tehran (Per-
sian)]. Payavard. 2021; 14(5):413-23. [Link]

Mohammadi MR, et al. Yersinia Species in Raw Chicken Meat. Arch. Razi Inst. 2026; 81(1):119-126.



https://archrazi.areeo.ac.ir/
https://en.tums.ac.ir/en
https://en.tums.ac.ir/en
https://en.tums.ac.ir/en
https://tumj.tums.ac.ir/browse.php?a_code=A-10-25-1694&slc_lang=en&sid=1
https://doi.org/10.2169/internalmedicine.0489-22
https://doi.org/10.2169/internalmedicine.0489-22
https://www.ncbi.nlm.nih.gov/pubmed/36198596
https://doi.org/10.1016/j.jss.2021.08.027
https://www.ncbi.nlm.nih.gov/pubmed/34628159
https://doi.org/10.1111/j.1365-2621.1980.tb03871.x
https://doi.org/10.4061/2011/420732
https://www.ncbi.nlm.nih.gov/pubmed/22567332
https://doi.org/10.15406/jdvar.2020.09.00276
https://d1wqtxts1xzle7.cloudfront.net/30805116/3357-libre.pdf?1363398143=&response-content-disposition=inline%3B+filename%3DPrevalence_of_Yersinia_spp_in_red_meat_a.pdf&Expires=1770644796&Signature=EiyY7rYNMDC~Ia-N7dUtTKiXJL5LB-2Lp~FcwrycPszfdKKIfT2gFvgjroO7A2rSJHbU-rC0PoQVcAylIlM71R9zaNxyS716SnzRSIYSslelt-mUBtEWc9kiERNgDLb~~GDvOqEkYLVR6V0DcGvVqD4nr8BZ40J4MoUKuPu7L5XUyBtovt5uwWLnHQ7gnXJytTX0rGVVJxeX3Qf9zkIb7rtjXxHkHbNgpIKbyustRn1It0HYFTaFFzIi03xFmkYww7A6KbKgV8dIRI1oQGjnXqmur7jn8d8euQktN-kxjSyBMtq3evySOvyP70MT30yKzQpBae6XT33y0DLW~yHhsg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.4315/0362-028X-63.8.1053
https://doi.org/10.4315/0362-028X-63.8.1053
https://www.ncbi.nlm.nih.gov/pubmed/10945580
https://payavard.tums.ac.ir/article-1-6916-en.html

Archives of Razi
Institute Journal

[10] Chlebicz A, Slizewska K. Campylobacteriosis, Salmonello-
sis, yersiniosis, and listeriosis as zoonotic foodborne diseases:
A review. Int ] Environ Res Public Health. 2018; 15(5):863.
[DOI:10.3390/ ijerph15050863] [PMID]

[11] Kalchev Y, Urdzhanova H, Stanev S, Cheshmedzhieva B,
Pavlova M, Lengerova G, Murdjeva M. Yersinia enterocol-
itica bacteremia associated with a ruptured abdominal aortic
aneurysm: A case report with literature review. Microorgan-
isms. 2023; 11(12):2911. [PMID]

[12] Wang X, Qiu H, Jin D, Cui Z, Kan B, Xiao Y, et al. O:8 se-
rotype Yersinia enterocolitica strains in China. Int J Food
Microbiol. 2008; 125(3):259-66. [DOI:10.1016/j.jjfoodmi-
€ro.2008.04.016] [PMID]

[13] Soltan Dallal MM, Moezardalan K. Frequency of Ye-
rsinia species infection in paediatric acute diarrhoea
in Tehran. East Mediterr Health J. 2004, 10(1-2):152-8.
[DOI:10.26719/2004.10.1-2.152]

[14] Hoogkamp-Korstanje JA, Stolk-Engelaar VM. Yersinia
enterocolitica infection in children. Pediatr Infect Dis J. 1995;
14(9):771-5. [DOI:10.1097 / 00006454-199509000-00008] [PMID]

[15] Merino VR, Nakano V, Delannoy S, Fach P, Alberca GGF,
Farfan M]J, et al. Prevalence of enteropathogens and viru-
lence traits in Brazilian children with and without diarrhea.
Front Cell Infect Microbiol. 2020; 10:549919. [DOI:10.3389/
fcimb.2020.549919] [PMID]

[16] Soltan Dallal MM, Sharifi Yazdi MK, Monadi Sefidan A,
Hassanpour G, Sharifi Yazdi S, Haghighat Khajavi Sh, et al.
[Biotyping of Yersinia enterocolitica isolates from children
with diarrhea and chicken meat in Tehran, Iran (2016-17)
(Persian)]. ] Gorgan Univ Med Sci. 2022; 24(1):94-9. [Link]

[17] Schneeberger M, Brodard I, Overesch G. Virulence-associ-
ated gene pattern of porcine and human Yersinia enteroco-
litica biotype 4 isolates. Int ] Food Microbiol. 2015; 198:70-4.
[DOI:10.1016/j.ijfoodmicro.2014.12.029] [PMID]

[18] Le Guern AS, Martin L, Savin C, Carniel E. Yersiniosis in
France: Overview and potential sources of infection. Int J In-
fect Dis. 2016; 46:1-7. [DOI:10.1016/].ijid.2016.03.008] [PMID]

[19] Bui TH, Ikeuchi S, O'Brien YS, Niwa T, Hara-Kudo Y,
Taniguchi T, et al. Multiplex PCR method for differentiating
highly pathogenic Yersinia enterocolitica and low pathogenic
Yersinia enterocolitica, and Yersinia pseudotuberculosis. ]
Vet Med Sci. 2021; 83(12):1982-7. [DOI:10.1292/jvms.21-0358]
[PMID]

[20] Masoumi Asl H, Gouya MM, Soltan-Dallal MM, Aghili N.
Surveillance for foodborne disease outbreaks in Iran, 2006-
2011. Med ] Islam Repub Iran. 2015; 29:285. [PMID]

[21] Dallal MM, Khorramizadeh MR, MoezArdalan K. Occur-
rence of enteropathogenic bacteria in children under 5 years
with diarrhoea in south Tehran. East Mediterr Health J. 2006;
12(6):792-7. [PMID]

[22] Ye Q Wu Q, Hu H, Zhang J, Huang H. Prevalence, antimi-
crobial resistance and genetic diversity of Yersinia enterocol-
itica isolated from retail frozen foods in China. FEMS Micro-
biol Lett. 2015; 362(24):fnv197. [DOI:10.1093/ femsle/ fnv197]
[PMID]

[23] CLSI Guidelines. Performance standards for antimicrobial
susceptibility testing. 28th Edition (M100S). 2018. [Link]

January & February 2026, Volume 81, Issue 1

[24] 24 Momtaz H, Rahimian MD, Dehkordi FS. Identification
and characterization of Yersinia enterocolitica isolated from
raw chicken meat based on molecular and biological tech-
niques. ] Appl Poult Res. 2013; 22(1):137-45. [DOI:10.3382/
japr.2012-00549]

[25] Wang J, Liu M, Wang H, Wu Q, Ding Y, Xu T, et al. Oc-
currence, molecular characterization, and antimicrobial sus-
ceptibility of Yersinia enterocolitica isolated from retail food
samples in China. LWT. 2021; 150:111876. [DOI:10.1016/j.
Iwt.2021.111876]

[26] Peng Z, ZouM, Xu ], Zhang Y, Liang ], Song L, et al. Preva-
lence and antimicrobial susceptibility pattern of Yersinia en-
terocolitica in retail foods in China. Foodborne Pathog Dis.
2018;15(8):489-94.

[27] Aghamohammad S, Gholami M, Dabiri H, Rahimzadeh
G, Souod N, Goudarzi H, et al. Distribution and antimi-
crobial resistance profile of Yersinia species isolated from
chicken and beef meat. Int ] Enteric Pathog. 2015; 3(4):e29009.
[DOI:10.17795/ ijep29009]

[28] Bonardi S, Paris A, Bassi L, Salmi F, Bacci C, Riboldi E,
et al. Detection, semiquantitative enumeration, and antimi-
crobial susceptibility of Yersinia enterocolitica in pork and
chicken meats in Italy. ] Food Prot. 2010; 73(10):1785-92.
[DOI:10.4315/0362-028X-73.10.1785] [PMID]

[29] Soltan Dallal MM, Doyle MP, Rezadehbashi M, Dabiri H,
Sanaei M, Modarresi S, et al. Prevalence and antimicrobial re-
sistance profiles of Salmonella serotypes, Campylobacter and
Yersinia spp. isolated from retail chicken and beef, Tehran,
Iran. Food Control. 2010; 21(4):388-92. [DOI:10.1016/j.food-
cont.2009.06.001]

[30] Penga Z, Zoub M, Lia M, Liuc D, Guand W, Hao Q, et al.
Prevalence, antimicrobial resistance and phylogenetic charac-
terization of Yersinia enterocolitica in retail poultry meat and
swine feces in parts of China. Food Control. 2018, 93:121-8.
[DOI:10.1016/j.foodcont.2018.05.048]

[31] Zahran R, El-Hady M, El-Moghazy G. Prevalence, viru-
lence characteristics, and antibiotic resistance of Yersinia en-
terocolitica and other Yersinia species in poultry meat prod-
ucts. ] Food Prot. 2022; 85(3):389-96.



https://archrazi.areeo.ac.ir/
https://doi.org/10.3390/ijerph15050863
https://www.ncbi.nlm.nih.gov/pubmed/29701663
https://www.ncbi.nlm.nih.gov/pubmed/38138055/
https://doi.org/10.1016/j.ijfoodmicro.2008.04.016
https://doi.org/10.1016/j.ijfoodmicro.2008.04.016
https://www.ncbi.nlm.nih.gov/pubmed/18541322
https://doi.org/10.26719/2004.10.1-2.152
https://doi.org/10.1097/00006454-199509000-00008
https://www.ncbi.nlm.nih.gov/pubmed/8559626
https://doi.org/10.3389/fcimb.2020.549919
https://doi.org/10.3389/fcimb.2020.549919
https://www.ncbi.nlm.nih.gov/pubmed/33102252
https://goums.ac.ir/journal/article-1-3996-en.pdf
https://doi.org/10.1016/j.ijfoodmicro.2014.12.029
https://www.ncbi.nlm.nih.gov/pubmed/25617775
https://doi.org/10.1016/j.ijid.2016.03.008
https://www.ncbi.nlm.nih.gov/pubmed/26987478
https://doi.org/10.1292/jvms.21-0358
https://www.ncbi.nlm.nih.gov/pubmed/34732607
https://pubmed.ncbi.nlm.nih.gov/26913248/
https://pubmed.ncbi.nlm.nih.gov/17333824/
https://doi.org/10.1093/femsle/fnv197
https://www.ncbi.nlm.nih.gov/pubmed/26472688
https://www.scirp.org/reference/referencespapers?referenceid=2410915
https://doi.org/10.3382/japr.2012-00549
https://doi.org/10.3382/japr.2012-00549
https://doi.org/10.1016/j.lwt.2021.111876
https://doi.org/10.1016/j.lwt.2021.111876
https://doi.org/10.17795/ijep29009
https://doi.org/10.4315/0362-028X-73.10.1785
https://www.ncbi.nlm.nih.gov/pubmed/21067665
https://doi.org/10.1016/j.foodcont.2009.06.001
https://doi.org/10.1016/j.foodcont.2009.06.001
https://doi.org/10.1016/j.foodcont.2018.05.048

This Page Intentionally Left Blank




