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Bovine babesiosis is a tick-borne disease caused by
intra-erythrocytic apicomplexan protozoan (Piroplasmida: Babesiidae) that affect animals' health and their
productivity. As little is known about the current situation on babesiosis in cattle in Romania, this study
aimed to investigate the occurrence and evolution of
babesiosis in cattle from the Danube Delta and adjacent areas. The study was carried out during of tickactive seasons in 2016 and 2017 on cattle from 17 localities (12 from the Danube Delta and 5 in neighboring
areas). Overall, 276 cattle, aging between 6 months
and 12 years, were included in the study: 263 animals
clinically suspected for babesiosis and/or with tick infestations and 13 dead animals with suspected lesions
of babesiosis. To confirm the diagnosis, whole blood
samples were collected from alive animals, and organs
(liver, kidney, spleen) from dead ones. Thin blood
smear slides, stained using a May-Grünwald Giemsa
method, were microscopically examined for identification of intra-erythrocytic parasites.
Overall, 9 cattle were identified as positive for babesiosis: 6 animals (2.30%) of the clinically suspected
and 3 on post-mortem examination. For all nine positive animals, small intra-erythrocytic pyroplasms of
circular or annular shape were identified, compatible
with Babesia bovis. All positive cattle originated from
the Danube Delta's areas, eight from the same village
(Letea) and one from other locality (Murighiol). All clinically affected cattle showed severe clinical signs, with
fever (39.5°C to 41.5°C), anorexia, anemia, jaundice,
and hemoglobinuria. Post-mortem, the main pathological changes were registered in spleen, liver, kidneys.
Among the six ixodid ticks identified infesting the examined cattle belonging to the genera Rhipicephalus
(Boophilus), Dermacentor, Hyalomma, and Ixodes, the
predominant species was Rhipicephalus (Boophilus)
annulatus (31.46%). These findings emphasize high
risks for babesiosis in this tick-endemic area that require acaricidal prophylaxis.
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Babesioza bovină este o boală transmisă de căpușe ixodide, fiind produsă de protozoare apicomplexe
(Piroplasmida: Babesiidae) endoglobulare, care afectează sănătatea animalelor și productivitatea acestora. Deoarece sunt puține date despre situația actuală a
babesiozei la bovine din România, acest studiu a avut
drept scop investigarea apariției și evoluția babesiozei
la bovine din Delta Dunării și zone adiacente.
Studiul a fost efectuat în sezoanele de activitate
ale căpușelor, în 2016 și 2017, la bovine din 17 localități (12 din Delta Dunării și 5 în zonele învecinate), incluzând 276 animale, cu vârsta cuprinsă între 6 luni și
12 ani: 263 bovine suspectate clinic pentru babesioză
și / sau cu infestații cu căpușe și 13 animale moarte cu
leziuni suspecte de babesioză. Pentru confirmarea diagnosticului, au fost colectate probe de sânge de la
animale vii și organe (ficat, rinichi, splină) de la cele
moarte; ulterior, s-a efectuat examenul microscopic al
frotiurilor colorate May-Grünwald Giemsa pentru
detectarea paraziților intra-eritrocitari.
La examenul parazitologic al frotiurilor de sânge și
organe, 3,26% (9/276) dintre bovine au fost pozitive
pentru infecția cu Babesia, după cum urmează: 2,3%
(6/263) dintre animalele vii, cu suspiciune clinică și
23,07% (3/13) dintre cele moarte. La toate animalele
pozitive au fost identificate piroplasme cu dimensiuni
mai mici decât raza hematiei, de formă circulară sau
inelară, compatibile cu Babesia bovis.
Animalele diagnosticate cu babesioză provin din
Delta Dunării (Letea) și Murighiol (zonă adiacentă Deltei). Ca semne clinice, la animalele cu babesioză, s-au
înregistrat: febră (între 39,5°C și 41,5°C), anorexie,
anemie, icter și hemoglobinurie. Post-mortem, principalele modificări patologice au fost înregistrate în splină, ficat, rinichi. În total, șase specii de căpușe ixodide
au fost identificate la bovinele examinate, aparținând
genurilor Rhipicephalus (Boophilus), Dermacentor,
Hyalomma, Ixodes, specia predominată fiind Rhipicephalus (Boophilus) annulatus (31,46%).
Rezultatele studiului evidențiază riscul crescut
pentru babesioză în zonă și necesitatea măsurilor specifice de control parazitologic, inclusiv profilaxie acaricidă.
Cuvinte cheie: babesioză, bovine, Delta Dunării
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Bovine babesiosis is a tick-borne parasitic disease
caused by intra-erytrocytic apicomplexan protozoa
(Piroplasmida: Babesiidae) parasites of the genus Babesia (3, 4, 18). The Romanian scientist Victor Babes
described for the first time this disease (1, 20) and he
named the causative agent as Haematococcus bovis.
Later, as recognition of his priority, Starcovici renamed
the genus as Babesia (21).
Babesia species have dixenous life cycle, ticks being the vectors for parasites. Babesiosis is a seasonal
disease, its evolution being in close correlation with
the activity of the tick vectors (12, 16). Globally, babesiosis is one of the major tick-borne diseases that affect animal health and their productivity and in some
cases could be fatale (3, 8, 24). Epidemiology and
clinical evolution are influenced by many factors, such
as: host species involved, age, health status, pathogenicity of parasites, biology of ticks (16, 18).
Bovine babesiosis is caused by different species,
namely: Babesia bigemina, Babesia bovis, Babesia
major, Babesia divergens and Babesia ovata (6, 20).
Among these, B. bovis and B. bigemina have a major
economic impact in the cattle breeding industry (3,
23), while B. divergens are not only a cause of economic losses among the flocks but can also infect immunocompromised people, causing medical emergencies
that may exceed 70% of infected cases (9, 22).
Despite of the fact that the diseases is known
about over a century, no recent epidemiological data
are available about the current epidemiology of babesiosis in cattle in different regions of Romania. However, in the last decade, several studies investigated
the occurrence and clinical evolution of canine (13, 15)
and equine babesiosis (14). Therefore, the objective
of the present study was to investigate the occurrence
and evolution of babesiosis in cattle in the Danube
Delta and adjacent areas.

Fig. 1. Map showing the locations of animals
included in the study (www.maps/romania-counties)
Overall, 276 cattle, aging between 6 months and
12 years, were included in the study: 263 animals clinically suspected for babesiosis and/or with tick infestations and 13 dead animals with suspected lesions of
babesiosis. To confirm the diagnosis, whole blood
samples were collected from alive animals, and organs
(liver, kidney, spleen) from dead ones. Thin blood
smear slides, stained using a May-Grünwald Giemsa
method, were microscopically examined for identification of intra-erytrocytic parasites (10).
Aditionaly, ixodid ticks were collected from the
body of the animals, when found (Fig. 2) and preserved in 70% ethanol for morphological identification. The genus and species of ticks were identified
based on morphological characters, using identification keys (5).

MATERIALS AND METHODS
The study was carried out during of tick-active seasons in 2016 and 2017, on cattle from 17 localities as
follows: 12 localities in the Danube Delta (Letea, Sulina, Caraorman, Sf. Gheorghe, Mahmudia, Murighiol,
C.A. Rosetti, Dunavatu de Jos, Sarinasuf, Gorgova,
Partizani, Maliuc) and 5 localities from neighboring
areas (Tulcea, Cataloi, Colina, Plopu, Vulturu) (Fig. 1).
In the Danube Delta region cattle are mostly raised
in an untied system, in which they are free-range living on Delta beams or on fresh flooded lands. So, the
particularity of this raising system consists of that
cattle are free-living for long periods of time all the
warm season, with the exception of milking ones
which are returning back to the household each evening. During of the winter and /or floods, all animals
are sheltered.

Fig. 2. Ixodid ticks on a cattle
RESULTS AND DISCUSSIONS
Of the 263 clinically suspected for babesiosis, 86
showed clinical signs compatible for babesiosis and
177 animals were infested with tick (Table 1).
In cattle with clinical signs of babesiosis the following symptoms were registered:fever (9.5°C-41.5°C)
(n=56), sub febrile (n=30), weakening (n=50), ano-
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rexia (n=35), rumination disorder (n=35), forestomach atony (n=35), accelerated pulse (n=10), anemia, hemoglobinuria(n=47), hipo- or agalaxy (n=35),
icteric or subicteric mucosa (n=63) (Fig. 3).
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Table 1
Data on cattle included in the study

Fig. 3. Subicteric conjunctival mucosa
on a cattle suspected for babesiosis
On the 13 cattle suddenly died suspected for babesiosis and necropsied, specific anatomo-pathological
abnormalities were registered: icterous or pale mucosa and serous membranes (Fig. 4); hepatomegaly;
kidney hypertrophy; hepatic and renal degeneration;
enlarged spleen with rounded edges and increased
consistency (Fig. 5); bladder with modified urine (hemoglobinuria).

cattle were identified as positive for Babesia infection,
2.3% (6/263) of the clinically suspected and 23.07%
(3/13) on post-mortem examination. The Babesia-positive clinically suspected (n=6) and post-mortem examined (n=3) cattle aged between 4 and 10 years and
form 1 to 4 years, respectively. All six animals diagnosed with babesiosis originated from Letea, while the
three positive animals by post-mortem examination
originated from Letea (2/3) and Murighiol (1/3).

Fig. 4. Icteric serous membranes
on a cattle with babesiosis
Fig. 6.a. Cattle blood smear with intra-eritrocytic
small piroplasms (Giemsa staining; 100x)

Fig. 5. Splenomegaly
in a cattle with babesiosis
Overall, subsequently to the parasitological examination of blood and organ smears, 3.26% (9/276) of

Fig. 6.b. Cattle blood smear with intra-eritrocytic
small piroplasms (Giemsa staining; 100x)
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The microscopic examination performed on all 9 positive cattle revealed the presence of small piroplasms,
with a majority localization in the peripheral area but
also towards the center of the erytrocytes, round forms,
compatible with Babesia bovis (Fig. 6. a, b).
Table 2
Tick species identified in cattle
by the originating locality

During of the clinical examination of cattle, 321
ixodid ticks were collected from the body of 177 animals. Subsequently of the morphologic examination of
the collected ticks, six species, have been identified,
as presented in the Table 2.
During of tick collecting from the cattle body, the
most common site of ticks' attachment was the udder
where from the majority of ticks were found.
Depending on the number of ticks of each species
identified (Fig. 7), the following prevalence, in descending order was found: Rhipicephalus (Boophilus)
annulatus (Fig. 8) (31.46%; 101/321), Dermacentor
marginatus (23.98%; 77/321), Hyalomma marginatum (Fig. 9) (22.11%; 71/321), Rhipicephalus bursa
(17.13%; 55/321), Ixodes ricinus (Fig. 10) (3.42%;
11/321) and Haemaphysalis punctata (1.86%; 6/321).

Fig. 7. Prevalence of tick species infesting cattle

Fig. 8. Rhipicephalus (Boophilus) annulatus
– ventral view –

Fig. 9. Hyalomma margintum
– dorsal and ventral view –
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Moreover, overall, R. (Boophilus) annulatus was
the predominant species (31.46%) emphasizing potential high risks for bovine babesiosis in the area.
Overall, these findings support the current opinion
stating that the parasitological control should targeting on the parasite, but also his natural temporary or
final host and the environment (17).
CONCLUSIONS

Fig. 10. Ixodes ricinus – female and male
All cattle diagnosed with babesiosis originated
from the Danube Delta, 8 from Letea and one from
Murighiol. These were adult cattle aged over 12
months. It should also be mentioned that all the
animals clinically suspected showed severe disease.
According to the literature, young animals are more
resistant to Babesia infection than adults (18). The
results of the present study are in accordance with
this, as all Babesia-positive cattle were adult animals.
Also, the common clinical signs, as reported in
other studies specific for babesiosis, such as fever,
anaemia, jaundice, hemoglobinuria (3, 4), were observed in all cattle diagnosed with babesiosis in this
study. For the cattle positive for babesiosis at the
post-mortem examination, the lesions observed in the
present study were consistent with those reported in
similar studies (22).
Studies on the presence and distribution of the
vector ticks for bovine babesiosis in Romania were
performed from the past century (2, 7) to the present,
showing a seasonal pattern of different tick species
activity according to their ecological features (11).
Therefore, recent studies investigating the seasonal
dynamics of tick populations in different areas from
Romania, reported I. ricinus and D. marginatus as the
most spread tick species in Romania, while for other
species such as of the genera Hyalomma, Boophilus,
Rhipicephalus the geographical distribution is restricted to warmer areas such as in Southern and Southeastern Romania (12, 19). The results of the present
study are consisting with these findings.
Among the ticks recognized as vector for bovine
babesiosis, the following genera are mentioned: Ixodes, Rhipicephalus (Boophilus), Rhipicephalus, Hyalomma and Dermacentor (18) of which Ixodes and
Boophilus are vectors for B. bovis (2, 4, 18).
In the present study, all the positive cattle for babesiosis were infected with small piroplasms compatible with B. bovis. These animals originated form
areas where the potential tick-vectors were found.

The study highlights increased risk of babesiosis in
cattle in the Danube Delta due to the co-existence of
multiple factors such as: the particularity of cattle
breeding (untied system) in the area, sympatric occurrence and diverse tick-vector species with favorable environmental conditions for their development.
Accordingly, it is emphasized the urgent need for
applying adequate measures, including acaricidal prophylaxis in tick-endemic areas, for the parasitological
control of babesiosis.
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