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Abstract

Background: Canine babesiosis is a common disease in the northern part of the Republic of Kazakhstan, in particular
in the Kostanay region. In recent years, a large number of cases of the disease with a variety of clinical symptoms have
been registered.

Aim: The purpose of the study was to monitor the spread, characterization, and identify the Babesia species involved
of Babesia species in ticks and blood of dogs in the Kostanai region.

Methods: The research work began in 2017 with the study of the spread of babesiosis in dogs in the Kostanay region
according to the reports of veterinary clinics. The collection of ticks from the territory and from dogs was carried out
in 2017-2021.

Results: As a result of the research work, the presence in the city and some areas of the Kostanay region of two species
of ixodid Dermacentor reticulatus and Dermacentor marginatus, was established. Of these, one species was identified
in dogs, which serves as a carrier of canine babesiosis—D. reticulatus. In all 31 DNA samples from the blood of dogs
diagnosed with babesiosis, a fragment of the /8S rRNA gene was amplified. The nucleotide sequence was obtained for
30 samples (96.8%), in one sample a low luminescence intensity of a specific PCR product was observed. Two Babesia
canis haplotypes were distinguished on the basis of two nucleotide substitutions (GA—AG) observed in the sequences
of the /85 rRNA gene.

Conclusions: In conclusion, the results of this study provide insight into the distribution of B. canis haplotypes in dogs
in the Kostanay region, and canine babesiosis is caused solely by the large Babesia species B. canis.

Keywords: Babesia canis, Dermacentor reticulatus, Disease monitoring, Molecular typing.

Introduction the variety of landscape and climatic conditions and
the animal world create favorable conditions for the
circulation of carriers of canine babesiosis in north
region (Livanova et al., 2018).

On the territory of Kazakhstan and Russia, there are
ticks belonging to six genera: Boophilus, Dermacentor,
Haemaphysalis, Hyalomma, Ixodes, and Rhipicephalus
(Domatsky and Aubakirov, 2015). Ixodid ticks are
the vectors of many animal diseases and carry human
pathogens: the virus of tick-borne encephalitis, and

Ixodid ticks are found in all climatic zones of the world,
but the greatest diversity of species is found in tropical
and subtropical countries. More than half of all species
of ticks known in the Commonwealth of Independent
States are common in Kazakhstan. About a third of all
species approach the territory of Kazakhstan with their
range, and it is likely that many of these species are
present in Kazakhstan, although they are not currently

defined everywhere (Domatsky and Aubakirov, 2015).
The geographical location of Kazakhstan, bordering
on the known natural foci of blood-parasitic infections
located on the territory of the Russian Federation,

bacteria causing tick-borne borreliosis (Lyme disease),
typhus, recurrent tick-borne typhus, hemorrhagic
fever, Q fever, tularemia, and many others, as well as
pathogens of piroplasmosis.
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Babesiosis is one of the main vector-borne diseases of
dogs worldwide (del Mar Fernandez de Marco et al.,
2017), the causative agent of infection in various
species of the hemoprotozoan genus Babesia, carried
by ticks (Boozer and Macintire, 2003; Kdster et al.,
2015). However, in the modern world, the existence
of exclusively synanthropic foci of the disease is noted
(Belimenko et al., 2012).

The intensification of anthropogenic transformation
of nature leads to a change in the living conditions
of pathogens of blood parasitic diseases and their
biological vectors in the environment. This has affected
the increase of vector-borne animal diseases transmitted
by ixodid ticks (Malkova, 2011; Shabdarbayeva
and Balgimbayeva, 2011). Domestic and wild dogs
are infected with several species of Babesia, which
can cause serious diseases. Over the past 30 years,
several species of Babesia spp. have been identified
as pathogenic to dogs, which have been described in
detail and genetically characterized (Solano-Gallego
and Baneth, 2011). Babesia was originally classified
according to the morphology of the parasite in
erythrocytes as “large” and “small” forms, recognizable
as Babesia canis and Babesia gibsoni (Koster et al.,
2015).

Genetic analysis also showed that there were several
smaller species of Babesia spp. which are genotypically
distinct from B. gibsoni. These include Babesia
conradae and Babesia annae (Baneth et al., 2019),
Babesia microti-like Babesia (Zahler et al., 2000),
“Babesia Spanish dog isolate” (Yeagley et al., 2009),
“B. annae” (Camacho et al., 2005), “Babesia (Theileria)
annae” (Clancey et al., 2010) and “B. microti,” which
occur in separate lines or cells (Schnittger et al., 2012;
Lack et al., 2012).

The highly pathogenic Babesia rossi is transmitted by
Haemaphysalis elliptica (formerly H. leachi) in South
Africa, while the low pathogenic Babesia vogeli is
transmitted by Rhipicephalus sanguineus, mainly in
tropical and subtropical zones, a South European species
found in a number of regions of the Russian Federation.
Babesia  canis is transmitted by Dermacentor
reticulatus in Europe and Russia, and often are vectors
of severe diseases (Caccio et al., 2002; Duh et al.,
2004; Rar et al., 2006; Livanova et al., 2018). Babesia
gibsoni mainly occurs in Asia, including Japan, and is
transmitted by. Haemaphysalis longicornis occurs in
Asia, including Japan, with a worldwide distribution
(Irwin, 2009). Amblyomma aureolatum is involved in
the transmission of Rangelia vitalii.

On the territory of the Republic of Kazakhstan,
despite the relevance of the problem and the presence
of natural-climatic, biological, and epizootological
prerequisites for the existence of ixodid ticks as
carriers of canine babesiosis, little scientific attention
is paid to this disease of dogs. Therefore, there is little
information on the incidence of blood parasitic diseases
in dogs in the Kazakh literature. In some regions of

the country, which often represent foci of the habitat
of hemoprotozoan vector ticks, information on the
spread of babesiosis is often not available. There are
single data on this disease in the southeastern zone of
Kazakhstan (Shabdarbayeva and Balgimbayeva, 2008).
Unfortunately, data on canine babesiosis and genetic
characteristics of Babesia species in dogs were not
found in the northern region of Kazakhstan and studies
were conducted on the incidence of dogs with babesiosis
in the Kostanay region. This study aimed to monitor the
spread, characterize, and identify the causative agent
of canine babesiosis in ticks and blood of dogs in the
Kostanay region.

Materials and Methods

Tick collection and identification

From May to October 2017-2019, adults of ixodid
ticks on the territory of the northwestern part Kostanay
region Republic of Kazakhstan, bordering the Russian
Federation, were collected. Ticks were collected during
the period of tick activity with a fluffy white cloth
blanket (60 x 100 cm) using both dragging and flagging
techniques, on the ground and the bushes. Ticks were
removed from the blanket with tweezers and placed in
plastic test tubes. Between May 2018 and October 2021,
ticks were collected from dogs in veterinary diagnostic
centers and veterinary clinics in the Kostanay region.
Determination of the type of ticks was carried out in the
laboratory of the Department of Veterinary Medicine
of A. Baitursynov Kostanay Regional University with
confirmation of identification at the National University
of Bioresources and Environmental Management of
Ukraine at the Department of Veterinary Parasitology
and Tropical Veterinary Medicine.

Babesia detection and analysis

Babesia was detected by thin blood smears taken
from the ear veins of dogs. The smears were fixed
for 3 minutes in methanol, stained in Romanovsky-
Giemsa solution for 25 minutes, washed with distilled
water, and examined under light microscopy at 1000%
magnification using oil immersion. Samples were
considered positive when single trophozoites and/or
paired pear-shaped merozoites of Babesia sp. were
detected in erythrocytes. To carry out morphometry
of the parasite, positive samples were selected for
comparative size measurement with an Olympus
microscope, using Olympus DP72 digital cameras and
cellSens V3.2. (2022) at the Lithuanian University of
Health Sciences, Kaunas, Lithuania.

Frozen ticks were individually packaged in tubes and
homogenized in 500 pl physiological saline solution
(MagNALyser Instrument, Roche Diagnostics,
Switzerland). The homogenate was allowed to settle
for 30 minutes, and DNA was isolated from 200 pl of
the supernatant using the PROBA-NK/PROBA-NK-
PLUS kit (DNA Technology, Russia) in accordance
with the manufacturer’s instructions. Before the study,
the samples were stored at 80°C.
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Genetic analysis and phylogenetics

DNA isolated from ticks was examined for the presence
of Babesia DNA using the two-round PCR method in
the presence of genus-specific primers from the region
of the /8S rRNA gene fragment 344-383 bp long for
different species. All PCR reactions were carried out
in 20 pl of a reaction mixture containing 67 mM Tris-
HCI (pH 8.9), 16.6 mM (NH,) 2SO,, 2 mM MgCl,,
0.01% Twin 20, 200 mM of each dNTP, 5% glycerin,
0.02% cresol red, 5’ bp, 2 DNA Taq polymerase and
2 ul purified DNA for primary reactions or 2 pl primary
PCR products for nested reactions.

During the first round of PCR, BSI1 primers
(gacggtagggtattggect) 58°C were used (Rar et al.,
2005) and BS2 (attcaccggatcactcgate), the reaction
was carried out under the following conditions: 94°C
for 4 minutes; 35 amplification cycles 94°C for 1
minute, 55°C for 1 minute, 72°C for 1.5 minutes.
During the second round of PCR, aliquots were
added 2 pl of DNA from the PCR of the first round.
in the presence of primers specific to true Babesia
sensu stricta (primers BS5 (cgaggcagcaacgggtaacg)
60°N BS4 (agggacgtagtcggcacgag)), under the
following conditions 94°C for 1 minute; 35 cycles,
94°C for 1 minute 60°C for 1 min, 72°C for 1.5 min.
Electrophoresis of PCR products of the first and second
stages was carried out in 1% agarose with SYBRgreen.
The species and genetic variants were determined by
determining the nucleotide sequences of purified PCR
products. PCR products were purified (GFX Columns,
Amersham Biosciences, USA) sequenced (ABI 3500
Genetic Analyzer, Applied Biosystems, USA), aligned
(BioEdit v7.2.5, Ibis Biosciences, USA) and analyzed
by BLAST 2.13.0+ (2022) and Clustal W 2.0.12 (2012)
at the Institute of Chemical Biology and Fundamental
Medicine, SB RAS Novosibirsk, Russia.

Blood samples from 31 dogs diagnosed with babesiosis
were collected in micro-samples for PCR studies with

ethylenediaminetetraacetic acid (volume 0.5 ml).
Blood was collected from the plantar vein from May to
October in 2019, 2020, and 2021 in the city of Kostanay
and Kostanay region. DNA was isolated from 200 ul
with a SAMPLE-NK/SAMPLE-NK-PLUS kit (DNA
Technology, Russia).

Detection of Babesia in the blood of dogs was
carried out according to the protocol proposed by
Hilpertshauser et al. (2007), followed by sequencing
of PCR products. Phylogenetic trees were constructed
using MegaX software (Kumar ef al., 2004).

Ethical approval

This study was conducted in compliance with the
principles of ethical research involving animals, as
outlined in the Guidelines for the Care and Use of
Laboratory Animals of the National Institutes of
Health. All animal procedures were approved by the
Institutional Animal Care and Use Committee. The
collection of ticks from the environment and from
dogs was carried out with the consent of the owners
and in accordance with the guidelines of the National
Veterinary Association. The blood samples from dogs
were collected with the informed consent of their owners
and in accordance with the guidelines for the ethical
treatment of animals. The data obtained from this study
will be used solely for scientific purposes and will be
reported in a manner that respects the confidentiality
and privacy of the dogs and their owners.

Results

A total of 681 specimens of ixodid ticks were collected
in the field. In the territory of Kostanay region, in
particular, Fedorovsky, Auliekolsky, Mendykarinsky,
Karabalyksky, Kostanay, and Zhitikarinsky districts,
427 ticks were collected, 254 of them in the city of
Kostanay (Table 1).

From May to October 2018-2021, 119 dogs were
examined for the presence of ticks in veterinary

Table 1. Ixode ticks collected from the surface of the body of dogs and on the territory of Kostanay region.

Species of tick . Babesia
q Babesia .
Location D. reticulatus D. marginatus species
PCR result

(F/M/N/L) (F/M/N/L) detected
Kostanay city 173 (109/64/-/-) 25.4% 81 (51/30/-/-) 11.9% 16 B. canis
Rudny city 14 (11/3/-1-) 2.1% 8 (7/1/-1-) 1.2% 6 B. canis
Kostanay district (Zarechnoye 15 (11/3/1/-) 2.2% 66 (52/14/-/-) 9.7% 5 B. canis
village, Sadovoye village)
Fedorovsky district (Peshkovka village) 38 (23/15/-/-) 5.6% 28 (19/9/-/-) 4.1% - -
Auliekol district (Auliekol village) 14 (9/5/-/-) 2.1% 57 (42/15/-/-) 8.4% - -
Mendykarinsky district (Borovskaya 31 21/10/-1-) 4.5% 14 (8/6/-1-) 2.1% ) )
settlement)
Karabalyk district (Karabalyk village) 35 (23/12/-/-) 5.1% 16 (10/6/-/-) 2.3% 1 B. canis
Zhitikarinsky district (Zhitikara) 15 (10/5/-/-) 2.2% 76 (52/24/-/-) 11.1% - -
Total 335 (217/117/1/-) 49.2% 346 (241/105/-/-) 50.8% 31
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clinics of Kostanay. In total, 78 ixodid ticks that were
engorged or semi-engorged with blood were removed
from 31 dogs. All removed ticks were identified as D.
reticulatus.

The density of ticks in the city is much lower than in the
suburbs. In Kostanay, in the season of tick activity, two
peaks of dog infestation with ticks were observed: in
spring in April-May and in autumn at the end of August
to October (Fig. 1). The appearance of the first active
ticks was noted after the melting of snow, according to
this research and the average statistical temperature in
2017—March 24, in 2018-2021—April 5.

Two species of ticks, D. marginatus (Fig. 2) and D.
reticulatus (Fig. 3), were found in the city and on
the territory of the districts of the region. In urban
areas, D. reticulatus was predominant—173 samples.
(68%), while D. marginatus was less frequent—S81
samples (32%). In the suburban areas of the steppe
and forest-steppe, by contrast, D. marginatus was
more frequent—265 samples (62%) compared to
D. reticulatus—162 samples (38%).

In total, 200 ticks of the genus Dermacentor were
examined for the presence Babesia-specific DNA.
PCR with the subsequent determination of nucleotide
sequences showed that in ticks of the species D.
reticulatus, 31 samples contained DNA of B. canis. No
Babesia DNA was found in ticks of the D. marginatus
species. The nucleotide sequences from the tick samples
were identical and corresponded to B. canis isolated
from ticks in the Novosibirsk region of Southeastern
Siberia of Russia (Rar ef al., 2006). The sequence of the
185 rRNA gene of B. canis from samples isolated from
D. reticulatus ticks (Kaz-Dr93) was first identified in
the north region and is available in GenBank under
registration number MK070118.1

During the period from 2008 to 2017, there was a
pronounced seasonal dynamic of canine babesiosis in
the Kostanay region with two peak periods, April-May
and September—October (Fig. 4). The largest number
of babesiosis diseases in the region falls on September
(139.8+52.9)and October (101 +35.6). Inthe remaining
months, the number of cases of infection was less, but
still quite large in August 78 + 58.5 dogs, April 56.2 +
15.9 sick, May 67.9 = 13.3 dogs, June 35.4 + 14.2 dogs
and July 12.5 + 6.9 animals. The smallest number of
cases was recorded during all the cold months, so in
November 2.4 + 2.9 cases, in December 0.7 £+ 1.5, in
January 0.4 + 0.7 dogs, in February and March there
were no cases.

An important factor for the spread of babesiosis
among dogs is the optimal ambient temperature for
the development of vector ticks. Figure 5 shows
the average monthly temperature fluctuations in the
Kostanay region in the period from 2008 to 2017.
From Figures 4 and 5 it can be seen that in the examined
area during the peak periods of infections, there was
an increase in temperature in April (6.8°C + 2.2°C)
and May (14.7°C £ 1.1°C) and a decline in September
(12.9°C £ 1.7°C) and October (4.6°C + 1.7°C). In the
hot months from June to August (20.4°C £ 0.19°C),
the number of infected dogs with babesiosis decreased,
and was only sporadically seen in the cold months
from November to December (-10.8°C + 5.9°C). From
February to March, no diseases of dogs with babesiosis
were recorded.

When analyzing babesiosis among diseased dogs by
gender, the number of diseased males slightly exceeds
the number of diseased females is 14% higher (Table 2).
A tendency of decreased incidence babesiosis with age
was also noted (Table 3).

20

18 -
16

||E

April June

August September October

Fig. 1. Seasonal dynamics of ixodid ticks on dogs of Kostanay (the scale means the number of

ticks found on 31 dogs).
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Conditionally, the age susceptibility of dogs can be
divided into three age periods, in which there is a
significant decrease in the incidence of these animals.
The highest rate of infection was detected in dogs up to
four years 9.1%-37.3%, while dogs aged 4 to 11 years

Fig. 2. (a) Dermacentor marginatus female; (b) D. marginatus
male.

-

®) ﬂ
Fig. 3. (a) Dermacentor reticulatus female; (b) D. reticulatus
male.

(@)

had infection rates of 2.6%—4.4% and dogs aged 11 to
18 years had the lowest infection rates of 0.2%—1.3%.
Direct microscopic examination of 119 stained blood
smears from dogs with symptoms of babesiosis
revealed intraeriytocytic and single trophozoites as
well as paired pear-shaped merozoites of Babesia sp.
“Small” and “large” stages were differentiated by size,
shape, the ratio of size to the radius of the erythrocyte,
and the localization in the erythrocyte.

Microscopy revealed parasites of pear-shape and paired
pear-shape, connected by thin ends at sharp (Fig. 6) and
right angles (Fig. 7), as well as oval and round (Fig. 8)
shapes. The merozoites were equal to or greater than the
radius of the erythrocyte, the location in the erythrocyte
was in the center. Some parasites were observed in
plasma inside smears (Fig. 9) and in neutrophils. The
number of Babesia in one erythrocyte varied from 1
to 12.

The size of the merozoites inside the erythrocytes was
2.33-11.21 x5.23-5.80 um. Rounded forms of B. canis
inside erythrocytes were 2.19 - 4.17 x2.19 - 4.10 pm;
paired pear-shaped 2.19 - 5.77 x 0.87 - 2.90 um; single
pear-shaped forms 2.13 - 5.1 x 1.55 - 2.76 um; oval
2.38-593 x1.46-3.95 um.

Inall 31 DNA samples from the blood of dogs diagnosed
with babesiosis, a fragment of the /8S rRNA gene
was amplified. The nucleotide sequence was obtained
for 30 samples, in one sample a low luminescence
intensity of a specific PCR product was observed. The
sequences based on the 394 bp sequence could divided
into two haplotypes. Phylogenetic analysis revealed no
association of the haplotypes with the year of collection
and the place of collection of samples (Fig. 10).

Thus, D. reticulatus is widespread in the zone of
birch forests—89%, mosaic entering the steppe zone.
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Fig. 4. Dynamics of the incidence of dogs with babesiosis in Kostanay region.
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Table 2. Incidence of dogs with babesiosis depending on
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Fig. 5. Fluctuations in the average monthly temperature in Kostanay region for 2008-2017.

gender.
Sex Positive (n) Positive, %
Males 2,818 57
Females 2,125 43
Total 4,943 100

Table 3. Incidence of dogs with babesiosis depending on

age.

Age category Positive (V) Positive (%)
up to 1 year 1,844 373
1-2 years 776 15.7
2-3 years 489 9.9
3—4 years 450 9.1
4-5 years 218 4.4
5-6 years 203 4.1
6—7 years 203 4.1
7-8 years 143 2.9
8-9 years 128 2.6
9-10 years 153 3.1
10-11 years 183 3.7
11-12 years 64 1.3
12—13 years 15 0.3
13-14 years 39 0.8
14-15 years 15 0.3
1516 years 10 0.2
17-18 years 10 0.2
Total 4,943 100

On the territory of the northern forest-steppe zone,
D. reticulates predominates—72%, 28% falls on D.
marginatus. D. marginatus dominates in the southern
regions of Kostanay region: 80% of the southern forest-
steppe zone and 70% of the steppe zone, 20% in the
southern forest-steppe zone are D. reticulatus and 30%
in the steppe zone.

Discussion

Babesia canis intraerythrocytic unicellular parasite is a
widespread hemoparasite that is transmitted by ixodid
ticks and poses a threat to the health and life of dogs all
over the world. Several reviews report on the spread
of babesiosis in dogs in Europe (Solano-Gallego et al.,
2016), in Russia (Livanova et al., 2018; Rar et al.,
2005), in the world (Irwin, 2009).

The pasture tick D. marginatus is distributed from
Portugal, through Southern Europe to Iran and
Kazakhstan to the mountainous regions of Central Asia.
D. reticulatus also has a wide geographical intersection
with D. marginatus from northern Portugal through
Kazakhstan and Western Siberia, but usually extends
further north than D. marginatus (Rubel et al., 2016;
Rubel et al., 2020).

A noticeable decrease in cases of infection in dogs
with babesiosis in the summer months is associated
with an increase in ambient temperature above the
optimum (30°C—40°C) for the activity of vector ticks.
The activity of ticks is also negatively affected by low
ambient temperatures.

Babesiosis has a pronounced seasonality, which
clearly correlates with the activity of ixodid vector
ticks, which, in turn, is consistent with a number of
studies from different years, like in France, where the
carrier is D. reticulatus, cases of pyroplasmosis were
also recorded in spring and autumn, during the period
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Fig. 6. Babesia canis paired pear-shaped.

(a) (b)

Fig. 7. (a) Babesia canis paired pear-shaped shape; (b) B.
canis paired pear-shaped.

Fig. 8. Babesia canis oval and rounded.

of imago activity of this tick (René-Martellet et al.,
2015). During the absence of tick activity (summer and
winter), there were also no cases of dogs suffering from
piroplasmosis.

According to Kazarina et al. (2000), there are two
peaks in the extensiveness of pyroplasmosis invasion
in the North Caucasus. In case of unfavorable weather
conditions for tick activity (cold winter, dry hot

Fig. 9. Babesia canis: up to eight merozoites in one
erythrocyte.

summer) only 20%—25% of the ticks of the subsequent
generation are activated, as a result of which there are
significantly fewer sick dogs. Makarevich (2018) 51
in his study on the spread of babesiosis in Simferopol
wrote that the disease was manifested by two outbreaks
of dog morbidity.

In a study by Loeb (2019), an early manifestation of
vector-borne ticks in the United Kingdom is indicated.
Similar studies have been published by Hildebrandt
et al. (2020) and Schulze et al. (2020). Eisen et al.
(2017) in their study, they found that due to changes
in weather conditions, the activation of vector-borne
ticks, the activation of ixodid ticks occurs earlier in the
spring. A similar change was encountered by Johnson
et al. (2017), it was revealed on the territory of the
USA.

Identification of Babesia in ticks showed that in ticks
of the species D. reticulatus, 31 samples contained
DNA of Babesia belonging to the species B. canis. No
Babesia DNA was found in ticks of the D. marginatus
species. There is no evidence that ticks of the species
D. marginatus are carriers of the parasite B. canis. In
a publication by researchers from Italy (Olivieri et al.,
2016), B. canis was molecularly characterized in
Dermacentor marginatus (but not D. reticulatus) (Rar
et al.,2006) and Europe (Zygner et al., 2009; Dwuznik-
Szarek ef al., 2021; René-Martellet et al., 2015).

The analysis of the spread of babesiosis of dogs was
carried out in early 2018 according to reports on the
disecase taken in the State Institution “Veterinary
Administration of the Akimat of Kostanay region”
for the last 10 years (2008-2017). During this period,
4,943 animals of different ages, sexes, breeds, and
conditions of detention were registered with the disease
“babesiosis” of dogs. Analysis of the dynamics of the
incidence of individuals depending on gender did not
reveal a predisposition to the disease babesiosis, the
susceptibility of animals was on average the same.
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Fig. 10. A phylogenetic tree.

However, males were more predisposed to the disease
(57% of susceptible males and 43% of females). The
ratio of males to the number of females admitted to the
reception was 1:1.6. This indicator is similar to the data
of Kosheleva and Molchanov (2006).

Among the animals analyzed for babesiosis, the highest
proportion is found in the age range of 1 to 4 years
(72%), followed by 411 years (25%), while the lowest
number of dogs falls in the age group of 11-18 years
(3%). The least susceptibility was found in animals

at the age of 12 years. With age, the susceptibility of
dogs to babesiosis decreases. It may also be because the
body develops more immunity when reinfected.
According to Kazakh and foreign authors, the incidence
of babesiosis in dogs varies with age. Puppies under
three months rarely get sick, while the highest rates
are seen in dogs between one and three years old.
Prevalence decreases slightly in older age groups
(Kosheleva and Molchanov, 2006; Egorov ef al., 2015).
The author explains this phenomenon by the lack of
contact of animals at this age with vector ticks, and not
by age-related immunity.

Historically, Babesia spp. in dogs was detected by their
morphological appearance in erythrocytes of blood
smears (Bohm et al., 2006). In veterinary clinics of the
Kostanay region, the diagnosis of babesiosis in dogs is
made on the basis of light microscopy of thin smears
taken from the ear vein. According to the results of
a veterinary examination of 119 dogs, 31 dogs with
clinical signs of babesiosis (fever, hemoglobinuria,
mucosal jaundice, lethargy) had Babesia in 31
blood smears during hemoscopy. The description of
morphology is generally similar to the studies by D.
Huber et al. (2017), Kosheleva and Molchanov (2006),
and L. Solano-Gallego ef al. (2016).

The conducted molecular analysis of the blood sample
of dogs revealed the presence of the species B. canis.
The results of this study give an idea of the distribution
of B. canis haplotype in dogs in the Kostanay region.
The existence of the subspecies of B. canis is consistent
with other studies in the border zones with Russia and
expands the data on the distribution of B. canis (Rar
et al., 2005, 2000).

The main ticks attacking dogs in the Kostanay region
are meadow ticks D. reticulatus. Ticks of D. reticulatus
are well-known as specific vectors of B. canis, at the
same time pasture ticks of D. marginatus have not
shown the ability to transfer pathogens of babesiosis
of dogs (Solano-Gallego et al., 2016). In conclusion,
the results of microscopic and molecular studies of
the blood of dogs and ixodid ticks of the species D.
reticulatus demonstrate the presence of B. canis in the
northern region of Kazakhstan.

Conclusion

Ixodid ticks of the genus Dermacentor have been
registered in the territory of the Kostanay region with
two species D. reticulatus, D. marginatus. Of these,
one species has been identified on dogs, which serves
as a carrier of babesiosis of dogs—D. reticulatus.

The epizootiological monitoring of Babesia infestation
among dogs in the Kostanay region and the city of
Kostanay from 2008 to 2017 revealed several key
findings. Babesiosis in dogs was found to occur
throughout all seasons, but it exhibited a distinct
seasonal pattern with two peak periods: April-May and
September—October. Both male and female dogs were
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equally susceptible to babesiosis, although there was a
slight predominance of the disease in males (7%). The
majority of cases occurred in dogs before the age of
one year (37.3%), and there was a decreasing trend in
susceptibility to babesiosis with age.

The findings from the epizootiological monitoring
highlighted that the problem of combating babesiosis
in the Kostanay region and city was still unresolved.
Therefore, it is crucial to develop preventive measures
to effectively reduce the incidence of babesiosis in
dogs.

Furthermore, this study provided the first evidence
in the northern region of Kazakhstan regarding the
specific type of Babesia parasite present in the blood
of dogs and ticks. It was determined that B. canis was
the primary causative agent of babesiosis in dogs in
the Kostanay region. The genetic variants of B. canis
identified in the dog blood samples were consistent
with those previously reported in Europe and Russia.
To identify the different strains of Babesia, the
researchers employed nucleotide sequencing of the
18S rRNA gene fragment and compared the sequences
to establish nucleotide identity, resulting in the
identification of 31 Babesia strains.
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