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Abstract
Chlamydia abortus and Coxiella burnetii are among the significant pathogens that result in economic losses in small ru-
minants, particularly sheep, on a global scale. Both agents have been linked with disorders of the reproductive system in 
animals and are among the primary causes of abortion cases. This study aimed to evaluate the prevalence of Q fever and 
ovine enzootic abortion (OEA) in aborted sheep during lambing seasons. Samples of blood and vaginal swabs were obtai-
ned from sheep flocks in the Iğdır province. In total, both blood samples and vaginal samples from 100 aborted sheep were 
analyzed for C. abortus and C. burnetii. Both agents were investigated by ELISA in serum and by direct PCR in vaginal 
swabs. The results of the study indicate that 44% of the sheep sera exhibited positive antibody reactivity to C. burnetii. Five 
out of 100 sera samples from sheep tested were positive for ovine enzootic abortion. In addition, three samples were sero-
logically positive for both agents. Molecular analyses of vaginal swabs were negative for both agents. The results of this 
study confirm the existence of exposure of sheep flocks in the Iğdır province to both agents. The detection of Q fever and 
OEA in abortive sheep indicates that these pathogens carry a risk of infection in humans due to their zoonotic properties.
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INTRODUCTION

Sheep breeding, which is an important part of the animal 
husbandry sector, is quite common in Eastern Anatolia, 
Türkiye (Ertaş et al., 2022). In our country, sheep are 
raised especially to meet the red meat deficit (Öztürk-
ler, 2015), and many products such as milk, wool, and 
leather are also obtained (Ertaş et al., 2022). The issue 
of abortion represents a significant challenge for the 
livestock industry, particularly in the case of small ru-
minants. The loss of fetuses and subsequent reduction 
in milk production can result in considerable econom-
ic losses for the livestock industry. It is established that 
the occurrence of abortion in animals has an impact on 
human health and animal welfare (Karagül et al., 2019; 
Sebestiani et al., 2018). Several different factors, includ-
ing both infectious and non-infectious agents may cause 
abortions. Infections are the main factor in abortions and 
can sometimes co-infection in the same cases (Santos et 
al., 2022; Sebastiani et al., 2018). Bacterial agents that 
are responsible for abortion in domestic mammals in-
clude Brucella, Salmonella, Coxiella burnetii, Campy-
lobacter, and Chlamydia species (Abnaroodheleh et al., 
2021; Sebastiani et al., 2018). In studies conducted in 
Türkiye, although abortion cases are generally caused 
by brucellosis, it has been demonstrated that Chlamydia 
abortus and C. burnetii are bacteria capable of causing 
abortions, with significant detection rates in ovine and 
caprine populations (Gülmez Sağlam and Şahin, 2016; 
Karaca et al., 2009; Karagül et al., 2019). The importance 
of identifying these diseases is related to their prevalence 

as causative agents and their potential for transmission 
between animals and humans.

Coxiella burnetii is a Gram-negative bacterium that can 
infect many animals, including livestock, domestic and 
wild mammals, and other bird and cold-blooded animal 
species. Q fever is a potential cause of infection in the 
reproductive system of ruminants (Agerholm, 2013; Al-
kahachi et al., 2020). It is postulated that the majority of 
human cases are contracted via domestic animals (Ramo 
et al., 2022; Wolf et al., 2020). In a study conducted by 
Kaplan et al. (2024) in Erzurum province, C. burnetii 
was detected in 14% of the milk samples offered for sale 
and revealed that animal products may be important in 
terms of public health.

Ovine enzootic abortion (OEA) is a disease of consid-
erable economic importance to sheep and goat farming 
worldwide. It is caused by C. abortus and affects sheep 
and several other ruminants (Borel et al., 2018). Small 
ruminants infected with C. abortus may abort three 
weeks before parturition. However, some animals do 
not show any preliminary clinical signs of impending 
abortion. Nevertheless, in certain animals, the presence 
of vaginal discharge or changes in behavior may be ob-
served 48 hours before the onset of abortion (Villagra et 
al., 2015). The contamination of the environment contin-
ues by vaginal discharge for up to two weeks (Rodolakis 
et al., 2015). 

Chlamydia abortus and C. burnetii cause clinical find-
ings such as miscarriage, stillbirth, weak offspring, in-
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fertility, and premature birth, which are considered re-
productive disorders (Hamedi et al., 2020; Hireche et al., 
2016). C. abortus and C. burnetii can cause co-infection 
in animals. The risk of transmission of these diseases 
is higher during birth when high amounts of individual 
bacteria are released. Infection may occur through inha-
lation, ingestion, or direct contact with birth fluids or the 
placenta. Bacteria have also the potential to be shed in 
milk, feces, and urine. Individuals who have direct con-
tact with infected animals, including farmers and veteri-
narians, are considered to be at elevated risk of infection 
(Santos et al., 2022). 

Chlamydia abortus and C. burnetii the obligate intra-
cellular agents cannot be cultured in standard laborato-
ry media due to their inability to survive and replicate 
outside of a host cell. Isolation is a prolonged and ex-
pensive process that carries inherent risks. A reliable and 
rapid laboratory diagnosis is essential for the accurate 
identification of infection within the herd. For laborato-
ry diagnosis of both agents, Identification methods can 
be divided into two categories: direct and indirect. Di-
rect diagnosis of the causative agent can be made using 
molecular techniques, isolation, and identification from 
clinical samples. Serological tests such as ELISA are 
defined as indirect methods and are used to detect the 
antibody response to the pathogen in the host (Gülmez 
and Şahin, 2016; Santos et al., 2022). 

In this study, it was aimed to investigate the prevalence 
of Q fever and ovine enzootic abortion in sheep with an 
abortion history in the Igdır and to determine the role of 
these disease agents in abortion cases.

MATERIAL AND METHODS

Field study area

The city of Iğdır is situated within the Erzurum-Kars re-
gion of the Eastern Anatolia Region in Turkey. The nort-
hern and northeastern border is formed by the Aras River 
and the Armenian border along the bed of this river. The 
region is bordered to the east and southeast by Nakhiche-
van and Iran, to the south by Ağrı province, and the west 
and northwest by Kars Province.

Sampling

The present study was conducted on sheep with a known 
background of abortion in the Iğdır province, Türkiye. A 
total of 100 sheep from 5 different foci, all of which were 
aged between 2 and 4 years and belonging to the Mork-
araman breed, were evaluated in 1 month after abortions. 
In the study, 5 ml blood samples were taken from sheep’s 
V. cephalica antebrachii into one tube one of which con-
tains a silica gel (for serum analysis). 

Vaginal swabs were taken from sheep with a history of 
abortion within the first 30 days postpartum. After the 
vulva lips were thoroughly cleaned, the lips were sepa-
rated, and samples were taken from the vaginal wall just 
anterior to the cervix. To prevent contamination with uri-
ne, the swab stick was directed inward from the upper 
part of the external urethral opening. The swab stick was 
rotated approximately 4-5 times before being slowly re-
moved. It was then placed in a special medium inside the 
swab box and sent to the laboratory.

Serological methods

Detection of the Coxiella burnetii 

The serum was obtained from the sheep blood samples 
through the centrifugation of tubes at 3000 rpm for 10 
minutes. Thereafter, the ELISA, which is a serological 
test for the detection of host antibodies against C. bur-
netii and one of the most preferred tests for the detection 
of this disease, was used. To this end, a Q fever antibody 
test kit (IDscreen® Q fever indirect multi-species, Fran-
ce) was utilized, following the manufacturer’s recom-
mended protocol. The results were analyzed utilizing an 
ELISA reader at a wavelength of 450 nm. Results were 
calculated by the formula specified in the kit procedure, 
as shown below:

An S/P (%) value of more than 80% was considered as 
strong positive; an S/P value between 50% and 80% was 
considered positive; an S/P value between 40% and 50% 
was considered doubtful and an S/P value less than 40% 
was considered as negative.

Detection of the Chlamydia abortus

The ELISA test kit (CHLMS-MS, ID.vet, France, mic-
rowells coated with C. abortus specific antigen (Momp)) 
was used to detect the host response against C. abortus 
according to the instructions of the test kit. An ELISA 
reader was used to read the results. The results were exp-
ressed as a percentage of optical density readings for the 
test samples. Calculations were performed according to 
the following criteria: OD% < 50 was defined as negati-
ve, OD% > 50 and OD% > 60 were classified as doubt-
ful, while OD% > 60 was considered positive about C. 
abortus.

Molecular Methods

To obtain a direct DNA extract, 100 vaginal swab samp-
les were taken from the aborted animals and extracted 
using a DNA Mini Kit (PureLink™, K182002, USA). 
This was done by the instructions provided by the ma-
nufacturer.

Detection of the Coxiella burnetii

Coxiella burnetii was identified using Trans-PCR that 
targets IS1111A transposase gene. The Trans I and Trans 
II primers were obtained and used to target this region 
of the gene. The expected product is 687 bp (Berri et al., 
2000). PCR was performed using 4 µL of each extracted 
DNA, with a total volume of 25 µL. The final mixture 
comprised 2 µM of each primer, 200 µM of each dNTP, 
3 mM MgCl2, and 0.5 U of Taq DNA polymerase. 

DNA amplification was performed using a thermal cyc-
ler (Bio-Rad, MJ Mini Gradient Thermal Cycler, PTC-
1148). The trans-PCR thermal program was modified 
by lowering the annealing temperature and ‘touchdown’ 
PCR was performed as suggested by Berri et al., (2000). 
Following the amplification, the products were analyzed 
with 1.5% agarose gel electrophoresis. Bands with 687 
bp in length were considered as C. burnetii. C. burnetii 
Nine-Mile I strain obtained from Ankara University, Ve-
terinary Faculty was used as a positive control. ddH2O 
was used as a negative control.
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Detection of the Chlamydia abortus

PCR analysis targeted the polymorphic membrane prote-
in (pmp) gene of C. abortus (Greco et al., 2005). For this 
purpose, a total volume of 25 µL was used for the PCR 
reaction, consisting of 2.5 µL 10X PCR Buffer, 0.5 µL 
dNTP mix, 2 µL MgCl2, 12.75 µL H2O, 1 µL primers (20 
pmol/µL), 0.25 µL Taq polymerase and 5 µL DNA. The 
reaction’s thermal cycling was conducted by optimizing 
the methodology outlined by Greco. et al., (2005). The 
amplified products were examined using 1.5% gel electrop-
horesis, focusing on those with a size of 300 base pairs. C. 
abortus DNA previously obtained from sheep abortion and 
confirmed by Real-time PCR was used as a positive control 
(Büyük et al., 2020). ddH2O was used as a negative control.

RESULTS

This study investigated of C. burnetii and C. abortus in 
the sera and vaginal swabs of sheep. Out of 100 sheep 
with aborted history for C. burnetii, 41 were negative, 
15 were doubtful, 24 were positive, and 20 were strongly 
positive (Figure 1). 44 of 100 sheep’s sera were deter-
mined to be positive for C. burnetii (Figure 2). C. abor-
tus was investigated by indirect ELISA assay among the 
sheep’s sera. Five out of 100 sera samples from sheep 
tested were positive for OEA.  Three samples positive 
for C. abortus were also positive for Q fever (Figure 3). 
The molecular analyses of the vaginal swabs were found 
to be negative for both agents.

Figure 1. Results of indirect ELISA for Q 
fever according to their ODs

Figure 2. View of the ELISA on the mic-
roplate. A-1: Positive control, B-1: Negative 
control, other wells show samples with po-
sitive and negative reactions

Figure 3. Total prevalence of both pat-
hogens in Iğdır province
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DISCUSSION

The etiology of abortion in ovine and caprine species 
is multifactorial, resulting from infection by a range 
of bacterial, viral, parasitic, and mycotic agents (Ali et 
al., 2022; Gülaydın et al., 2023). A major concern for 
breeders is the economic impact of abortion on sheep 
and goats. This study investigated the occurrence of C. 
abortus and C. burnetii infections, which are important 
abortigenic agents, in aborted sheep in the Iğdır provin-
ce using serological and molecular methods. This was 
tested using an indirect ELISA. The observed antibody 
response indicates a natural immune response to micro-
bial exposure, given that there is no vaccination program 
against both factors in Türkiye. 

Coxiella burnetii is a zoonotic agent that has the potenti-
al to infect humans and many domestic animals (McQu-
iston and Childs,  2002), as well as healthy animals and 
the environment through aborted fetuses and fetal fluids, 
and secretions of infected animals (Kılbaş et al., 2023). 
As a result of reviewing worldwide studies on the pre-
valence of Q fever in livestock, it has been reported that 
the seroprevalence of Q fever levels is 15-27% in many 
countries, regardless of species. According to meta-a-
nalyses by Guatteo et al., (2011) and Nokhodian et al., 
(2017), the seroprevalence rates of C. burnetii in she-
ep and goats are closely compatible with findings from 
various global meta-analyses and systematic reviews. In 
Türkiye, Kılbaş et al., (2023) reported an overall preva-
lence of 13.49% in animals and an average prevalence 
of 19.1% in sheep for C. burnetii. In a study conducted 
on sheep by Kılıç and Kalander, (2016), the percentage 
of C. burnetii in the Eastern Anatolian region was deter-
mined by ELISA to be 16% in aborted sheep flocks and 
7.60% in healthy sheep flocks. Karagül et al., (2019) sta-
ted that in their study conducted on sheep in Düzce pro-
vince, the overall rate of seropositivity for Q fever was 
determined to be 26.38%. However, they determined the 
seropositive herd rate to be 50%, higher than the total 
seroprevalence. There are also studies aimed at inves-
tigating the status of C. burnetii in animals in the Nort-
heast Anatolian region. In a study conducted on small 
ruminants in this region, C. burnetii was detected in 
24.4% of sheep (Serifoğlu Bagatir et al., 2021). A study 
carried out in the province of Kars showed that 43.2% of 
the sheep were positive for C. burnetii using the ELISA 
(Gülmez Saglam and Şahin, 2016). In the current study, 
out of 100 sheep with aborted history for C. burnetii, 
15 samples were found doubtful, 24 were positive, 20 
were strong positive and, 41 were negative. 44 of the 
100 sheep’s sera were determined to be positive in terms 
of antibodies against phase I and phase II C. burnetii. 
Compared to other national and international studies, the 
overall positivity rate of C. burnetii in this research is hi-
gher than that reported previously. Following the study, 
the seroprevalence of C. burnetii was 44%, pointing to 
a considerable health risk for both animals and humans 
in these research areas. The importance of detecting C. 
burnetii increases, especially since small ruminants are 
considered reservoirs for humans.

Chlamydia abortus is an important bacterial pathogen 
because it causes abortions in sheep and can also cause 
infection in humans. Although it mostly causes infecti-
ons in small ruminants, it can also infect other animal 
species (Sillis and Longbottom, 2011). In a study condu-

cted by Hamedi et al., (2020) in Iraq, C. abortus was de-
tected in 23.5% of aborted fetuses. In a study conducted 
in Germany by Runge, (2012), C. abortus was detected 
in 49% of sheep.  In Iran, the seroprevalence value of C. 
abortus was reported to be 26.5% in small ruminants. 
(Esmaeili et al., 2015). Iraninezhad et al., (2020) found 
44 (9.70%) of 452 sera positive for C. abortus in sheep 
and goats from Khorasan Razavi province in north-eas-
tern Iran.

In Turkey, most cases of OEA-related abortion in do-
mestic animals have been investigated using serological 
and molecular methods, and Chlamydia spp. have been 
detected at rates ranging from 1.56% to 32% (Gökçe et 
al., 2007; Karagül et al., 2019; Kaya and Öztürk, 2020; 
Küçükayan et al., 2007; Otlu et al., 2007, Öztürk et al., 
2016; Türütoğlu et al., 2000). The seroprevalence of en-
zootic abortion in sheep was found to be 20.83% in a 
study conducted in Türkiye (Karagül et al., 2019). Çaya 
et al., (2006), in their study conducted in 9 provinces in 
the south-eastern and Mediterranean regions, detected C. 
abortus at rates varying between 2.5-30%, and C. abor-
tus was detected at significant levels in most provinces. 
In Kars, the neighboring province of Iğdır, where the cur-
rent study was conducted, Gökçe et al., (2007) found a 
seropositivity rate of 13.9% in aborted sheep and 8.33% 
in cattle. Otlu et al., (2007) found the seropositivity rate 
to be 5.4% in their study of aborted sheep in Kars. In a 
study conducted by Öztürk et al., in Burdur province in 
2016, the disease prevalence in sheep was determined to 
be 32.0% by ELISA.

In the current study, serum samples from aborted sheep 
were tested by ELISA. C. abortus was detected in 5 of 
100 aborted sheep. The average rate of enzootic abortion 
in the Iğdır region is low compared to other studies con-
ducted in Türkiye. When results for both C. burnetii and 
C. abortus are compared with other studies, geographi-
cal location, test type and efficacy, race, sample size and 
type, grazing strategy and population density may play 
a role in differences in results (Abushahba et al., 2017; 
Radostits et al., 2007).

Given that C. burnetii and C. abortus are obligate int-
racellular pathogens, laboratory investigation was not 
feasible. Consequently, this study examined 100 vagi-
nal swabs collected from aborted ewes via molecular 
analysis for these agents. Both agents were not identified 
using the molecular method. Among the reasons why 
molecular methods were negative is that after miscarri-
age, the shedding of pathogens is intense but decreases 
over time and is intermittent. Therefore, vaginal swabs 
do not have a sufficient bacterial load. Serologic tests 
used in epidemiologic studies show that the organism 
was previously exposed to the disease but do not show 
bacteremia or that it is still shedding the agent. Serologic 
tests and molecular methods may give different results. 

CONCLUSION

As a result, it was observed that the seroprevalence of Q 
fever in small ruminants was high in the Iğdır province. 
It can be said that C. burnetii is one of the main causes 
of abortion, given the low abortion rate evaluated in the 
study. The diagnosis of both diseases is an important step 
in the identification of cases of abortion in flocks and the 
establishment of effective control measures. The results 



39    

J Adv VetBio Sci Tech, 2025, 10(1), 35-41

of this study show a high incidence of Q fever in sheep 
in Iğdır province, followed by a lower seroprevalence for 
OEA. These results underlined the potential risk of the 
pathogens studied for animal and public health. In the 
Iğdır province, where the study was conducted, sheep 
farming is done as family-type enterprises. The animals 
are cared for, fed and milked using traditional methods. 
This situation poses a risk of transmission to humans of 
agents that may be excreted in milk. Based on these fin-
dings, prevention and control measures should be based 
on their potential impact on animals and humans. Additi-
onally, it is recommended that further studies be condu-
cted to improve comprehension of the transmission me-
chanisms of this pathogen and to develop strategies for 
the mitigation of the associated risks. Exploring potential 
reservoirs and intermediate hosts, improving surveillan-
ce systems, and enhancing biosecurity measures are cru-
cial steps in controlling the spread of the pathogen.
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