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Abstract 

The method of semi-intensive pasture breeding, which is the most common in rural households in 
Serbia, pose a threat for cattle to be infected by ticks and to be infected by pathogens transmitted by 
ticks, most often by blood parasites such as cattle parasites of genera Anaplasma, Babesia and 
Theileria. The presence of blood parasites of cattle is insufficiently studied in Serbia, unlike helminths, 
so there is little data on their origin and prevalence. On the other hand, the examination of the tick 
fauna has been carried out extensively for several decades, and based on it, it is known that there are 
many vectors- ticks in these areas that transmit blood parasites of cattle. For these reasons, research 
on blood parasites of cattle kept in semi-intensive breeding has been initiated in the last few years. In 
the period 2017-2020, blood tests of cattle from several districts of Serbia were performed for the 
presence of blood parasites. During the examination, the presence of Anaplasma marginale, 
A.phagocytophilum, Theileria annulata, Babesia divergens, B. bigemina and B. bovis was established. 
At the same time, the fauna of ticks, which are vectors of these protozoa, was monitored. 
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1. INTRODUCTION 

Modern trends in cattle production have created farms with a large agglomeration of animals. This 
method of production, in addition to increasing production results, led to a significant reduction of 
diseases that occur in semi-intensive breeding. This particularly applies to parasitic infections that 
spread on pasture where vectors and developmental forms of helminths are present, as well as perhaps 
the one of most dangerous ectoparasites of cattle - ticks. Ticks are obligate hematophagous 
ectoparasites which have multiple adverse effects on the host organism (Paules et al., 2018). A 
particular problem is that they spread the tick-borne pathogens to humans, domestic and wild animals, 
to whom they can be reservoirs, biological vectors and/or transient hosts (Milutinović et al.1998, 
Taylor et al 2001, Paules et al., 2018).   

The method of semi-intensive pasture breeding, which is the most common in rural households in 
Serbia, presents an opportunity for cattle to be infected by ticks but also to be infected by pathogens 
transmitted by ticks, most often by blood parasites such as cattle parasites of genera Anaplasma, 
Babesia and Theileria (Demessie and Derso,2015). The presence of blood parasites of cattle is 
insufficiently studied in Serbia, unlike helminths, so there is little data on their origin and prevalence. 
On the other hand, the examination of the tick fauna has been carried out extensively for several 
decades, and based on it, it is known that there are many vector ticks in these areas that transmit blood 
parasites of cattle (Petrović et al.1996, Milutinović et al.1997, Pavlović et al.2020). For these reasons, 
research on blood parasites of cattle kept in semi-intensive breeding has been initiated in the last few 
years.  

This paper presents the results obtained during these preliminary investigations. 
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2. MATERIALS AND METHODS 

2.1. Materials 

In the period 2017-2020, from Kolubara, Mačva, Braničevo, Podunavlje and Zaječar districts of Serbia 
were performed examination for the presence of blood parasites in cattle. In total we examined 572 
animals from 61 villages. From examination we used blood from peripheral blood circulation.   

During our examination we examined the ticks present on animals. They were collected manually by 
removing them from cattle with tweezers and were placed in vials with 70% ethanol. We examined 
177 cattle from 31 herds.  From pastures ticks were collected by the flagging method using 1m2 white 
linen. Ticks were collected at the center of the pasture as well as under scattered vegetation present at 
the locations. 

2.2. Methods 

The blood smears were air-dried, fixed in absolute methanol for 1 minute and stained in 10% Giemsa 
stain for 20-30 minutes (Thrall et al.2012, Mans et al.,2015). Examinations of blood smears we 
performed with AxioLab A1 microscope with the Axiocam 105 Color microscope camera and Zen 
Lite software, (Carl Zeiss, Jena, Germany). All occurring blood parasites we were identified by 
morphological characteristic (Pavlovic and Rogožarski, 2017). The occurrence of A. phagocytophilum 
was investigated by serological (immunofluorescence antibody test (IFAT) and molecular (real-time 
PCR) methods (Dumler and Brouqui, 2004, Vasić et al.2018). 

The tick species and sex/gender were identified by morphometric characteristics. Hard ticks can be 
easily differentiated by the shape of the basis capitulum and by the form of anal grooves (Pomerancev, 
1950, Hillyard 1996, Estrada-Peña, 2004). 

 

3. RESULTS AND DISCUSSION 

Blood tests established the presence of Anaplasma marginale in 11.9% of examined animals with 
clinical signs of disease, A.phagocytophilum in 1.6%, Theileria annulata in 1.4%, Babesia divergens 
in, 6.45%, B. bigemina in 3,61% and B. bovis in 5.76%. 

During the examination tick infestation was detected in 39.24% of examined animals and at 59% of 
pastures contained ticks positively tested for pathogens. All found species of ticks are vectors for 
anaplasmosis, babesiosis and theileriosis.  The most abundant was Ixodes ricinus (43.91%), followed 
by Dermacentor marginatus (31.91%), Rhipicephalus bursa (18.22%), R.sanguineus (11.72%), 
Hyalomma savignyi (Hy.marginatum) (7.72%), Haemaphysalis punctata (6.21%) and D.pictus 
(4.72%).    

Among tick-borne diseases, bovine anaplasmosis is one of the most important in ruminants 
worldwide, causing significant economic losses.  It is transmitted through the bite of Ixodes ricinus, 
Dermacentor sp. Rhipicephalus sp. and Haemophysalis sp. ticks or tabanid flies.  Transmission is 
highest during tick and fly seasons (Leblond et al.2012). The Anaplasma organism invades the red 
blood cells of infected cattle, and the spleen destroys the infected cells. As a result, infected animals 
and humans become anemic, weak, and lethargic, go off feed, and run a fever (Stuen et al.2013). The 
mucous membranes become pale and possibly yellow from the waste products of red blood cell 
destruction. A characteristic of anaplasmosis, however, is that the urine will not be red or brown as 
with “red water” or leptospirosis (Capucille, 2008)  

Anaplasma marginale is one of the most important tick-borne bacteria of veterinary and public health 
significance in the family Anaplasmataceae. Bovine anaplasmosis is globally distributed tick-borne 
disease of livestock with great economic importance in cattle industry. First cases we occurred during 
2019. at milk cattle on mount Beljanica in eastern Serbia (Braničevo district) (Dobrosavljević et 
al.2019). The examined cattle are seasonal moved on a mountain pasture. Where in favorable weather 
conditions (high humidity and temperature) occurs a high prevalence of ticks (transmitters of 
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A.marginale). In such conditions, the possibility of anaplasmosis occurrence in cattle on pasture is 
high and during our examination we found it in 11.9% of the examined animals.  

Anaplasma phagocytophilum is a zoonotic tick-borne pathogen responsible for granulocytic 
anaplasmosis, a mild to a severe febrile disease that affects man and several animal species, including 
cows and horses (Atif, 2016). In Europe, I. ricinus is the only proven vector for this pathogen, but 
studies suggest that other tick genera and species could be involved in its transmission. In Serbia, it 
was established for the first time in dogs (Pavlović et al., 2012; 2015) and later in cattle in 2013 
(Nieder et al., 2013). The absence of clinical sign of ruminants infected with A. 
phagocytophilum highlights the need for molecular techniques to discriminate this species from other 
species and during our examination we used serological (immunofluorescence antibody test (IFAT) 
and molecular (real-time PCR) methods (Vasić et al., 2018). In total A. phagocytophilum we 
established in a significantly lower percentage than A. marginale, in only 1.6% of suspect cattle. 

Theilerioses are a group of tickborne diseases caused by protozoan parasites of the Theileria genus. 
The most important species affecting cattle are T. parva and T. annulata, which cause acute disease 
resulting in high levels of mortality (Demessie and Derso,2015).  

In the most pathogenic species of Theileria (eg., T. parva and T. annulata), parasite multiplication 
occurs predominantly within the host WBCs, whereas less pathogenic species multiply mainly in 
RBCs (Bishop et al, 2004). Development of the schizont stage of pathogenic Theileria causes the host 
WBC to divide; at each cell division, the parasite also divides. Thus, the parasitized cell population 
expands and, through migration, becomes disseminated throughout the lymphoid system. Later in the 
infection, some of the schizonts undergo merogony, releasing merozoites that infect RBCs, giving rise 
to piroplasms. Because the parasite is living inside the RBCs, the body attacks its own infected red 
blood cells (haemolysis) to destroy the parasite induced anemia of animals (Mans et al.2015).  

Theileriosis rarely occurs in cows in Serbia and in about last fifty years only few cases have been 
reported. Theileriosis can affect cattle of all ages, however heavily pregnant, lactating, and stressed 
cows tend to be at greatest risk, due to resultant reduction in immunity (Morrison, 2015). In Europe 
most usually infection is caused by T. annulata transmitted by ticks of the genus Hyalomma. In Serbia 
and West Balcan most usually found Hyalomma marginatum marginatum (Hy. savignyi) and 
Hy.detritium (Milutinović et al., 1996; Pavlović et al., 2014; Pavlović et al., 2020). Theileriosis rarely 
occurs in cows in Serbia and in about last fifty years only few cases have been reported, last one 
during 2020 (Pavlović and Dimitrijević, 2020). 

Babesiosis is a tick-borne parasitic disease that results in significant morbidity and mortality in cattle. 
Bovine babesiosis is caused by Babesia divergens, B. bovis, B.bigemina and several other Babesia 
species (Benavides and Sacco, 2007). In Europe including Western Balkan usually occurred 
B.divergens. (Bock et al., 2004, Beugnet and Moreau, 2015). The primary reason for this is a high 
prevalence of the primary vector ticks from genus Ixodes, Rhipicephalus sp., Hyalomma sp. and 
Haemaphysalis sp. (Bock et al., 2004). In Serbia and Western Balkan, this type of tick is very often. 
Research on bovine babesiosis has not been done for more than fifty years in Serbia. 

During our examination was established several cases of babesiosis during 2017 and 2020 in a clinical 
form in the northern part of Serbia. In all cases these were mostly symptoms which characterized of 
acute form of the disease (Pavlović et al., 2022). Clinical signs consist of elevated body temperature, 
anorexia, weakness, and hemolytic anemia accompanied by tachycardia and tachypnoea. In affected 
animals’ mucous membranes may be pale or jaundiced, and hemoglobinuria occurs at the peak of the 
hemolytic crisis. B.divergens we found in five herds of cattle and at 37 animals. This disease also 
known as red water fever. B. divergens is transmitted by Ixodes ricinus, the most common species of 
tick in Serbia and the Western Balkans (Petrović et al.1996). B. bigemina and B. bovis occurred at 
southwest part in Serbia. First, we established in five herd and 21 animals and second in seven herd 
and 33 cattle. The obtained results indicate the presence of babesiosis in cattle in Serbia and the need 
for further research into its prevalence, especially if it is known that B.divergens has great zoonotic 
potential. 
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4. CONCLUSIONS 

The obtained results show that in Serbia cattle are infected with blood parasites from the genera 
Anaplasma, Thaileria and Babesia. They also showed that there are many species of ticks that are 
vectors of these diseases and indicated the potential epidemiological danger for the spread of these 
diseases. The obtained results are only screening research that must be carried out in the coming 
period on the entire territory of Serbia and on a much larger number of animals to get a true picture of 
the prevalence of these diseases. 
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