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2Universty of Aksaray, Department of Microbiology, Faculty of Veterinary Abstract: Listeriosis is an infection that causes abortion in
humans and various animals worldwide. The causative
agent is spread by livestock faeces, especially ruminants,
and has a zoonotic character, transmitted by ingesting
contaminated silage and feed. In this study, it was aimed to
investigate the presence of Listeria spp. in 120 samples (79
abortion material, 41 brain material) of sheep. For this
purpose, the polymerase chain reaction (PCR) method was
performed using specific oligonucleotide pairs for Listeria
spp. all of the abortion materials from Van province and its
districts were found to be negative. However, a total of 2
(4.87%) samples, one each from the Ercis and Gevas
bORCID: 0000-0001-9950-330X districts, from sheep with clinical nervous symptoms were
found positive. As a result, it was determined that Listeria
spp. was sporadic in Van province. It was concluded that
dORCID: 0000-0001-5029-8130 this situation may be due to the low use of silage in ovine
breeding in Van province. It was thought that periodical
studies should be carried out to determine the course of the
disease in the region.
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Ozet: Listeriozis, diinya genelinde insanlar ve gesitli

hayvanlarda abortusa neden olan bir enfeksiyondur. Etken
ozellikle ruminant gibi ¢iftlik hayvanlarinin diskilariyla
sagilarak, kontamine silaj ve yemlerin sindirim yoluyla
alinmasiyla bulasan zoonoz karakterli bir 6zellige sahiptir.
Bu c¢alismada koyunlara ait 120 6rnek (79 abort materyali,
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41 beyin materyali) kullanilarak Listeria spp. varliginin

(2024). Investigation of the Presence and Prevalence of Listeriosis in arastirilmasi hedeflendi. Bu amagla Listeria spp. iin spesifik
Clinical Samples in Van and its Region. Harran Universitesi Veteriner oligontkleotid ~ ciftlerinin kullanildigi polimeraz  zincir

reaksiyonu (PZR) yontemi kullanild. Yapilan
Fakiiltesi Del’gisi, 13(1) 63-67. DOI.10.31196/huvfd.1452209. degerlendirmede Van ili ve ilgelerine ait abort

materyallerinin tamami negatif bulundu. Ancak klinik olarak
sinirsel semptom gosteren koyunlardan Ercis ve Gevas
ilcelerinden birer tane olmak lizere toplam 2 (%4.87) adet
ornekte pozitiflik saptandi.
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Introduction

Listeriosis is a sporadic or endemic bacterial infection of
humans and animals caused by Listeria (L.) monocytogenes
(Orsi and Wiedmann, 2016). It is known that the disease is a
significant public health problem because it is widespread
and zoonotic throughout the world. Listeria spp. is a Gram-
positive, facultative intracellular pathogen widely found in
the environment. The genus Listeria has 27 species identified
so far and has a broad host spectrum including soil, water,
vegetation and animals (Carlin et al., 2021). Although there
are many apathogenic species of Listeria spp., L.
monocytogenes is one of the food and feed-borne pathogens
with a zoonotic character, mainly transmitted from
ruminants. Although many apathogenic species of Listeria
spp. L. monocytogenes is a food and feed-borne pathogen
with a zoonotic character, mainly transmitted from
ruminants (Diriba et al., 2021). It can cause various clinical
infections in both humans and ruminants, including
meningoencephalitis, metritis, abortion, septicaemia,
mastitis, gastroenteritis and conjunctivitis. Metritis can
cause neonatal septicaemia, abortion and stillbirths, mainly
in the last trimester of pregnancy (Orsi and Wiedmann,
2016). Farm animals, especially cattle, sheep and goats, are
frequently affected (Roberts and Wiedmann, 2003). In
addition, clinically healthy animals can excrete L.
monocytogenes into the environment, and therefore, farms
are also considered natural reservoirs (Nightingale et al.,
2004; Rodriguez et al., 2021). It has been reported that the
pathogen spreads to the environment as an asymptomatic
carrier after oral ingestion. In addition, consuming
contaminated silage in farms is considered one of the
primary sources of ruminant listeriosis, and it has been
reported that outbreaks may occur in farms (Aslantas et al.,
2023; Garcia et al., 2016). The ability of L. monocytogenes to
tolerate adverse conditions related to temperature,
humidity and atmospheric oxygen makes it difficult to
eradicate the pathogen on farms and in food processing
plants. Due to the high morbidity and mortality of L.
monocytogenes, economic losses occur in animal husbandry.
In addition, L. monocytogenes can enter the food production
chain and pose a potential health risk to humans (Steckler et
al., 2018).

Detecting Listeria species using conventional diagnostic
methods such as culture, immunohistochemistry, and
serology can be time-consuming, complex, and sometimes
inconclusive (Blumer et al., 2011; Leclercq et al., 2014).
Considering their epidemic and zoonotic potential, there is a
need for improved diagnostic methods for the detection of
abortion agents to prevent transmission to both humans and
animals and to limit their spread among animals. PCR
method is one of the methods with high sensitivity and
specificity in the diagnosis of pathogens (Barkallah et al.,
2014; Goy et al., 2009).

Considering the potential of the PCR method for the
etiological diagnosis of abortion in ruminants, this study
aimed to investigate the presence of Listeria spp. in sheep
with nervous symptoms and abortion cases by PCR method.

Material and Methods

Ethical consideration: Ethical approval of the study was
obtained from Van Yiizlinci Yil University Animal Researches
Local Ethics Committee (Decision no: 2023/ 09-08), Van,
Turkey.

Material: In this study, various samples taken from 79
cases of abortion and 41 cases with neural symptoms
detected in sheep reared in 8 districts in Van and its region
between 2020-2022 were used. The distribution of the
districts sampled in the study is presented in Table 1. In
addition, brain tissue taken from 41 sheep necropsies
showing neural symptoms were included in the study. The
samples were brought to Van Yiiziinct Yil University, Faculty
of Veterinary Medicine, Department of Microbiology
laboratory under a cold chain.

Table 1. Locations of the samples analysed.

Number of Animals Sampled

District Aborted fetuses and Samples of Nervous
sheep Samples Symptoms
Edremit 4 3
Ercis 0 8
Gevas 0 5
Gurpinar 4 6
ipekyolu 15 3
Muradiye 3 3
Ozalp 46 9
Tusba 7 4
Total 79 41

Reference culture: The study used the L
monocytogenes (ATCC 7646) reference strain as a positive
control.

Method: Tissue samples were cut into small pieces with
sterile forceps and a scalpel in the laboratory. Two hundred
milligrams each were transferred into tubes containing 20%
glycerin Brain Heart Broth (Merck, 1.10493) and
homogenized in a tissue lyser (Qiagen, Tissue Lyser). All
samples were stored at -20°C until DNA isolation.

DNA isolation and amplification: Genomic DNAs of the
previously homogenized samples were isolated using a
commercial genomic DNA isolation kit (Hydra, Genomic DNA
Purification Kit, HY-GDNA-100, istanbul/ Tiirkiye). Genomic
DNA isolation protocol was applied as recommended by the
company.

In the amplification of the samples used in the study,
the genus-specific prs gene region of Listeria spp. for genus-
level identification and the hly gene region defined as a
specific genetic marker for the molecular identification of L.
monocytogenes at the species level were used as primers
(Table 2).
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Table 2. Oligonucleotide sequences used in the study.
Agent Target Gene Product size (bp) Oligonucleotide sequence (5°-3’) Reference
F: CTGAAGAGATTGCGAAAGAAG
Listeria spp. prs 370 (Doumith et al., 2004)
R: CAAAGAAACCTTGGATTTGCGG
F: GGGAAATCTGTCTCAGGTGATGT
L. monocytogenes hyl! 456 (Rodriguez-Lazaro et al., 2004)

R: CGATGATTTGAACTTCATCTTTTGC

For the preparation of the PCR mixture, 12.5 upl
mastermix (Thermoscientific, 2X PCR Mastermix, K0171,
Vilnius/Lithuania), 5 pl genomic DNA, 1.5 pl primers (F-R) and
4.5 pl PCR water (Bioshop, Canada) were used for a total
reaction volume of 25 pl. In the amplification process for
Listeria spp. using Thermal Cycler (Corbett Research, Qiagen
GmbH, Sydney, Australia), the protocol of initial
denaturation at 94 °C for 5 minutes, denaturation at 94 °C
for 30 seconds, annealing at 55.5 °C for 45 seconds,
extension at 72 °C for 45 seconds, final extension at 72 °C for
5 minutes for a total of 35 cycles was applied (Gilaydin et al.,
2023).

In the amplification process for L. monocytogenes, after
initial denaturation at 95 °C for 10 min, a 40-cycle protocol
was applied as denaturation at 95 °C for 45 s, annealing at 63
°C for 45 s, and elongation at 72 °C for 45 s. Final elongation
was performed at 72°C for 10 min.

DNA obtained from the L. monocytogenes (ATCC 7646)
reference strain was used as a positive control, and
deionized water was used as a negative control. The PCR
amplicons were run on an agarose gel electrophoresis setup
(Thermo Scientific, OwIR EasyCastTM B1, Ohio/ USA) using
2% agarose gel (Atlas, Ankara / Turkiye) and then analyzed
under UV light in a Gel Imaging device (Genesis Spectronic®,
USA).

Results

No positivity for Listeria spp. was detected in the 79
abortion samples examined in the study. However, in PCR
analyses of brain samples taken from 41 sheep with neural
symptoms, 2 (4.87%) positivities were detected, one each in
the samples taken from Ercis and Gevas districts (Figure 1).

Figure 1. M: Ladder 100 bp marker (Vivantis); PK1: Listeria spp. Positive control; PK2: L.monocytogenes Positive control; NK:
Negative control; P1: Listeria spp. Positive sample (370bp); P2: L. monocytogenes Positive sample (456bp); N1: Negative sample.

Discussion and Conclusion

Listeriosis is a highly prevalent zoonotic infectious disease
reported in more than 40 animal species in different
countries on six continents. It has become a significant
health problem, especially in ruminants, and can be

transmitted to humans (Karakurt et al., 2021). It was
emphasized that Listeria is one of the bacteria that should
not be overlooked among the factors causing abortion (Yeni
et al.,, 2024). Studies on seroprevalence and detection of
listeriosis in ruminants in Van and its region are very few. In
this study, it was aimed to investigate the presence of
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Listeria spp. in clinical and necropsy samples taken from
sheep with abortion and nervous symptoms in Van and its
region by molecular methods.

It was stated that neural symptoms due to listerial
meningoencephalitis are only seen in adult ruminants, and
the pathogenesis is not fully understood (Koopmans et al.,
2023). It was emphasized that listeriosis cases are frequently
associated with silage-fed animals, and the disease usually
occurs in winter and early spring (Gorski et al., 2022). In a
study conducted in Burdur province, the brain tissues of 15
sheep with nervous symptoms were examined by
immunohistochemical method. All of them were positive for
L. monocytogenes, and 12 of the animals examined were fed
silage (Haligur et al., 2019). Similarly, in a study conducted in
Kars province, it was reported that L. monocytogenes was
isolated and identified in 12 of the samples in cultural
analyses of brain and liver tissues taken from 18 sheep and
cattle with clinical symptoms, and positive samples were also
confirmed by immunofluorescent staining method (Karakurt
et al., 2021).

In Turkiye, there is very limited literature on which
listeriosis has been investigated by PCR in aborted fetuses.
This study detected 2 (4.87%) positivity for L. monocytogenes
in PCR analyses of brain samples taken from 41 sheep with
neural symptoms. In a study conducted by (Giilaydin et al.,
2023), on the etiological analysis of abortion cases in sheep
in Van and its region by PCR method, it was reported that the
presence of L. monocytogenes was detected in only 1
(0.77%) of 130 abortion samples. Similarly, it was reported
that L. monocytogenes was isolated and identified in only 1
(0.91%) of the samples taken from 110 sheep and goats that
were aborted in Elazig and its region, and serological
positivity was not detected (Muz et al., 1999). Similarly, it
was reported that Listeria spp. could not be detected by PCR
method in 179 cattle and sheep abortus materials collected
from nine cities in different regions of Turkey (Yeni et al.,
2024). In another study, aborted tissues from 7 different
regions of Turkey were analysed by PCR method. However,
L. monocytogenes could not be detected (Sakmanoglu et al.,
2021).

Onthe other hand, in a seroprevalence study conducted
in Adana, blood sera of 557 aborted cattle were analysed,
and 162 (40.9%) of the samples were found to be positive for
L. monocytogenes (Yagci Yucel et al., 2014). In another study,
42.85% of blood serum samples taken from aborted cattle in
40 different facilities in izmir, Kirikkale, and Tokat provinces
were serologically positive for L. monocytogenes (Yildiz et al.,
2009).

In this study, all 79 abortus samples analyzed using PCR
were negative for Listeria spp. The agent could not be
detected in Van and its region, because the disease is
associated with silage, and silage feeding is very limited in
the area. This may be because the disease is widespread in
the region due to the good level of silage feeding in the
provinces where the studies were conducted, or the
positivity may be high due to the possibility of cross-
reactions in serological analyses. According to Bergeys
Manual, it has been reported that the antigenic structures of
Listeria strains staphylococci and enterococci and Escherichia

coli bacteria can give cross-reactions due to antigenic
proximity (Brenner et al., 2005). It was reported that silage
feeding was applied in 7% of the fattening enterprises in Van
province, 2% of which was in Ercis province, especially in
cattle fattening (Budag and Kececi, 2013). Therefore, it is
seen that listeriosis, which is reported among the causes of
abortion, is sporadic in Elazig region, similar to Van and its
region.

Another reason for the region's low detection rate of
listeriosis may be related to the method applied. It is thought
that inhibitory substances, encountered mainly in the PCR
method and caused by the lack of appropriate material, may
be present in the samples used in this study, albeit to a lesser
extent. In a related evaluation, it is claimed that IgG,
lactoferrin, and hemoglobin, as well as anticoagulants such
as heparin, inhibit PCR in blood samples used for PCR
diagnosis of abortion cases. It has also been emphasized that
protease activity in the blood may decrease PCR efficiency,
and inhibitors in muscle tissues may inhibit all or part of Taq
polymerase and cause false negative results (Kula and
Gokpinar, 2018).

Inadequate sample collection is another factor
contributing to the poor isolation rate of Listeria spp. In one
study, it was stated that random sample collection in
infections without adequate examination and clarification of
the stage of the disease had a significant negative effect on
the reliability of isolation and identification (Malik et al.,
2002). Although this situation is not very likely for this study,
it is more likely that the isolation rate is low due to the
sporadic course of the disease.

In conclusion, it is essential to investigate the presence
of zoonotic Listeria spp. in Van and its region to give direction
to animal health and public health as well as disease control
and prevention strategies. Although Listeria spp. was not
detected in abortion samples in this study, the presence of
the agent, which is frequently isolated from foodstuffs,
should be routinely investigated and taken into
consideration. This study demonstrated that listeriosis is still
sporadic in Van and its region, and it was concluded that
examination of the brain tissues of animals with neural
symptoms would be beneficial.

Conflict of Interest

The authors declare that they have no conflict of
interest or potential conflict of interest.

Ethical Approval

Ethical approval of the study was obtained from Van
YlGzinci Yil University Animal Researches Local Ethics
Committee (Decision no: 2023/ 09-08), Van, Turkey.

Funding

This study was supported by Van Yizincl Yil University
BAP Coordination Office with project number TYD-2023-
10816.

HARRAN UNIVERSITESI VETERINER FAKULTESI DERGISI, 2024; CILT 13, SAYI 1 66



Harran Univ Vet Fak Derg, 2024; 13 (1): 063-067

DOI:10.31196/huvfd.1462209

Research Article

Similarity Rate

We declare that the similarity rate of the article is %6 as
stated in the report uploaded to the system.

References

Aslantas O, Biiyiikaltay K, Keskin O, Gullii Yiicetepe A, Adigiizel A,
2023: Gida ve Hayvan Klinik Listeria monocytogenes
izolatlarinin Tam Genom Dizilimine Dayali Karakterizasyonu.
Kafkas Univ Vet Fak Derg, 29 (3), 221-230.

Barkallah M, Gharbi Y, Hassena AB, Slima AB, Mallek Z, Gautier M,
Greub G, Gdoura R, Fendri I, 2014: Survey of Infectious
Etiologies of Bovine Abortion during Mid- to Late Gestation in
Dairy Herds. PLoS ONE, 9 (3), €91549.

Budag C, Kegeci $, 2013: Van’da Biyilkbas Hayvan Besilerinde
Kullanilan Yemler ve Besi Sekillerine iliskin Bir Anket Calismasi.
Yiiziincii Yil Universitesi Fen Bilimleri Enstitiisii Dergisi, 18 (1-

2), 48-61.

Blumer S, Greub G, Waldvogel A, Hassig M, Thoma R, Tschuor
A, PospischilN A, 2011: Borel
Waddlia, Parachlamydia and Chlamydiaceae in bovine

abortion Vet Microbiol, 152, 385-393

Brenner DJ, Krieg NR, Staley JT, Garrity GM, 2005: Bergey’s Manual
of Systematic Bacteriology, 2nd Edition, Vol. 2 (The
Proteobacteria), part C (The Alpha-, Beta-, Delta-, and
Epsilonproteobacteria), Springer, New York.

Carlin CR, Liao J, Weller D, Guo X, Orsi R, Wiedmann M, 2021:
Listeria cossartiae sp. Nov., Listeria immobilis sp. Nov., Listeria
portnoyi sp. Nov. And Listeria rustica sp. Nov., isolated from
agricultural water and natural environments. Int J Syst Evol
Microbiol, 71 (5), 004795.

Diriba K, Awulachew E, Diribsa K, 2021: The prevalence of Listeria
species in different food items of animal and plant origin in
Ethiopia: A systematic review and meta-analysis. Eur J Med
Res, 26 (1), 60.

Doumith M, Buchrieser C, Glaser P, Jacquet C, Martin P, 2004:
Differentiation of the Major Listeria monocytogenes Serovars
by Multiplex PCR. J Clin Microbiol, 42 (8), 3819-3822.

Garcia JA, Micheloud JF, Campero CM, Morrell EL, Odriozola ER,
Moreira AR, 2016: Enteric listeriosis in grazing steers
supplemented with spoiled silage. J Vet Diagn Invest, Inc, 28
(1), 65-69.

Gorski L, Cooley MB, Oryang D, Carychao D, Nguyen K, Luo Y,
Weinstein L, Brown E, Allard M, Mandrell RE, Chen Y, 2022:
Prevalence and Clonal Diversity of over 1,200 Listeria
monocytogenes Isolates Collected from Public Access Waters
near Produce Production Areas on the Central California Coast
during 2011 to 2016. App! Environ Microbiol, 26, 88 (8).

Goy G, Croxatto A, Posfay-Barbe KM, Gervaix A, Greub G, 2009:
Development of a real-time PCR for the specific detection of
Waddlia chondrophila in clinical samples. Eur J Clin Microbiol
Infect Dis, 28 (12), 1483-1486.

Gilaydin 0, Oztiirk C, Ekin iH, ilhan Z, ilhan F, 2023: Investigation of
selected bacterial agents causing sheep abortion in the Van
Province by RT-PCR and histopathological methods. Acta Vet
Brno, 92 (1), 69-77.

Haligur M, Aydogan A, Ozmen O, Ipek V, 2019:
Immunohistochemical evaluation of natural cases of
encephalitic listeriosis in sheep. Biotech Histochem, 94 (5),
341-347.

Karakurt E, Blyiik F, Dag S, Beytut E, Celebi O, Karatas O, Nuhoglu
H, MendiL AS, Akca D, Yildiz A, 2021: Investigation of
Ruminant Encephalitic and Septicemic Listeriosis by the
Immunofluorescence Method. J Etlik Vet Microbiol, 32 (1), 33—
39.

Koopmans MM, Brouwer MC, Vazquez-Boland JA, van de Beek D,
2023: Human Listeriosis. Clin Microbiol Rev., 23, 36 (1).

Kula D, Gokpinar S, 2018: Polimeraz Zincir reaksiyonu (PZR)
inhibitdrleri. Animal Health Prod and Hyg, 7 (2), 599-604.
Leclercq A, Oevermann A, Danguy-des-Dé serts R, Granier S,
Hammack T, Jinneman K, et al., 2014: Listeria monocytogenes.
Chapitre 2.9.7. In OIE Terrestrial Manual. OIEWorld

Organization for Animal Health (OIE), Paris

Malik SVS, Barbuddhe SB, Chaudhari SP, 2002: Listeric Infections in
Humans and Animals in the Indian Subcontinent: Trop Anim
Health Prod, A Review, 34 (5), 359-81.

Muz A, Ozer H, Eréksiiz H, Ertas HB, Ongér H, Giilcii HB, Dabak M,
Basbug O, Kalender H, 1999: Elazig ve Cevresinde Koyun ve
Kegilerde Abortus Olgularinin Bakteriyolojik, Serolojik ve
Patolojik Olarak incelenmesi. TrJ Vet Anim Sci, 23 (1),177-188.

Nightingale KK, Schukken YH, Nightingale CR, Fortes ED, Ho AJ, Her
Z, Grohn YT, McDonough PL, Wiedmann M, 2004: Ecology and
Transmission of Listeria monocytogenes Infecting Ruminants
and in the Farm Environment. Appl Environ Microbiol, 70 (8),
4458-4467.

Orsi RH, Wiedmann M, 2016: Characteristics and distribution of
Listeria spp., including Listeria species newly described since
2009. Appl Microbiol Biotechnol, 100 (12), 5273-5287.

Roberts AJ, Wiedmann M, 2003: Pathogen, host and environmental
factors contributing to the pathogenesis of listeriosis. Cell Mol
Life Sci, 60 (5), 904-918.

Rodriguez C, Taminiau B, Garcia-Fuentes E, Daube G, Korsak N,
2021: Listeria monocytogenes dissemination in farming and
primary production: Sources, shedding and control measures.
Food Control, 120, 107540.

Rodriguez-Lézaro D, Hernandez M, Pla M, 2004: Simultaneous
quantitative detection of Listeria spp. And Listeria
monocytogenes using a duplex real-time PCR-based assay.
FEMS Microbiol Lett, 233 (2), 257-267.

Sakmanoglu A, Uslu A, Sayin Z, Gélen GS, ilban A, Padron-Perez B,
Karyeyen Y, Gok A, Tekindal MA, Erganis O, 2021: A one-year
descriptive epidemiology of zoonotic abortifacient pathogen
bacteria in farm animals in Turkey. Comp. Immunol. Microbiol
Infect Dis, 77, 101665.

Steckler AJ, Cardenas-Alvarez MX, Townsend Ramsett MK, Dyer N,
Bergholz TM, 2018: Genetic characterization of Listeria
monocytogenes from ruminant listeriosis from different
geographical regions in the U.S. Vet Microbiol, 215, 93-97.

Yagci Yucel S, Yaman M, Kurt C, Babur C, Celebi B, Kilic S, Ozen D,
2014: Seroprevalance of Brucellosis, Listeriosis and
Toxoplasmosis in Cattle in Adana Province of Turkey. Turkiye
Parazitol Derg, 38 (2), 91-96.

Yeni DK, Balevi A, Ashraf A, Shah Ms, Bliyiik F, 2024: Molecular
detection of bacterial zoonotic abortive agents from
ruminants in Turkey. Braz J Microbiol, Mar 12.

Yildiz K, Kul O, Babur C, Kilic S, Gazyagci AN, Celebi B, Gurcan IS,
2009: Seroprevalence of Neospora caninum in dairy cattle
ranches with high abortion rate: Special emphasis to serologic
co-existence with Toxoplasma gondii, Brucella abortus and
Listeria monocytogenes. Vet Parasitol, 164 (2—4), 306—310.

HARRAN UNIVERSITESI VETERINER FAKULTESI DERGISI, 2024; CILT 13, SAYI 1 67



