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Abstract

Bovine babesiosis, also known as red water or tick fever, is the most common arthropod-borne disease affecting cattle globally,
resulting in high rates of morbidity and mortality. It affects many different domestic and wild animals as well as humans on occa-
sion. It is brought on by intra-erythrocytic protozoan parasites of the genus Babesia, which are spread by ticks. Two important
Babesia species: B. bigemina and B. bovis infect cattle. They are wide spread in tropical and subtropical areas including Ethio-
pia and are vectored by one host tick Rhipicephalus species and transmission is manly transovarially. Babesia produces acute
disease by hemolysis and circulatory disturbance mechanism. Babesia species normally finish their life cycle in three phases,
Gamogony, Sporogony, and Merogony. Microscopic examination is still cheapest and fastest method used to identify Babesia
parasites. But not reliable for detection of carrier animals. In these cases molecular detection methods, or serological diagnos-
tic procedures to demonstrate specific antibodies, are required. Although some species of Babesia such as Microti can affect
healthy people, cattle parasites seem to cause disease only in people who are immune-compromised. Imidocarb is the drug of
choice for bovine babesiosis. Babesiosis is one of the most important diseases in Ethiopia because it occurs sometimes in acute
forms with serious recognized clinical manifestations yet lowering the productive performance of the affected animals. So Active

prevention and control of Babesiosis is achieved by immunization, chemoprophylaxis and vector control.

Keywords: Babesia, Bovine babesiosis, Ethiopia, Imidocarb, Rhipicephalus.

Introduction

Ethiopia has the largest number of livestock in Africa. The
livestock sector has played a significant role in the country’s
economy and continues to show potential in supporting its
economic growth [1] . The country has approximately 65 mil-
lion cattle, 40 million sheep, 51 million goats, 8 million cam-
els, and 49 million [2]. Despite having the largest number of
livestock in Africa, the economic contribution of the country is
still minimal due to disease, poor husbandry practices, poor
genetic makeup, malnutrition, harsh environments, and lack
of market infra-structure [3, 4].

Animal diseases have a major detrimental effect on the
health and productivity of animals [5]. Protozoal infection
are strongly linked to the presence and dispersion of their

vectors. In tropical and subtropical regions of the world, in-
cluding Ethiopia, these infectious blood parasites are eco-
nomically significant vector-borne infections [6]. Babesiosis
is the most common tick-borne disease of mammals next to
trypanosome and it causes morbidity and mortality in [7, 8].
Babesiosis primarily affects cattle and buffalo, but it can also
affect horses, sheep, goats, dogs, pigs, wild animals, and
even humans [5].

Bovine babesiosis is also known as red water disease, Texas
fever, Cattle tick fever and Piroplasmosis [9]. Bovine babe-
siosis is disease in cattle caused by a protozoan parasite
called Babesia, which is transmitted by ticks [10]. This dis-
ease can lead to serious illness and death in affected ani-
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mals. The primary Babesia species that impact cattle include
B. bigemina, B. bovis, B. divergens, and B. major. The im-
pact of two species, B. bigemina and B. bovis, on the health
and productivity of cattle is significant in tropical and subtrop-
ical countries B. bovis infections are characterized by exces-
sive fever, ataxia, anorexia, time-honored circulatory shock,
and once in a while also nervous symptoms as a result of
sequestration of infected erythrocytes in cerebral capillaries.
This disease causes anemia and hemoglobinuria especially
in the later stage of the disease [4].

Animals that have been infected with Babesia develop stron-
ger immunity against reinfection with the same species for
the rest of their lives [11]. Animals that are previously immune
to B. bigemina also show some level of protection against B.
bovis infections [12]. In Ethiopia, there has been a lack of
focus on livestock diseases, specifically bovine babesiosis,
even though it has a significant impact on cattle and other
animals [13]. Bovine babesiosis is a significant disease in
the country as it can manifest in severe acute forms with no-
ticeable clinical symptoms, impacting the productivity of the
affected animals [3]. Bovine babesiosis is typically consid-
ered as one of the major diseases that significantly impede

cattle production in Ethiopia [13]. The disease is common
throughout the country, but there is a shortage of well doc-
umented information. Understanding of this circumstance
motivated the review author. The objective of this paper is
therefore to review Bovine babesiosis, with a focus on the
current status of the disease in Ethiopia.

2. Bovine Babesiosis and Babesiosis and its
Current Status in Ethiopia

1. Etiology and Taxonomy

Babesiosis is a tick-borne parasitic disease caused by genus
the B. bovis, B.bigemina and B. divergens. Other Babesia
parasites that can infect cattle include B. major, B. ovate,
B. oculatus, and B. Jakimovi [14, 5]. Taxonomically, Babesia
belongs to protozoan parasites of the genus Babesia, order
Piroplasmida, subphylum Apicomplexa (figure 1), common-
ly referred to as ‘piroplasmas’ due to the pear-like shaped
merozoites which live as small parasites inside Red Blood
Cell of mammals [12-5].

Phylum: Alveolata

b 4

Subphylum: Apicomplexa

V4

Order: Piroplasmida

Vv

Family: Babesiidea

. 4
Genus: Babesia

A 4

Species: Babesia bovis, Babesia bigemina

Figure 1: Taxonomy of the genus Babesia. Adopted from Pohl, 2013.

2. Morphological Features of the Organism

The parasite’s morphology is usually pyriform, although it
can also take the form of a tetrad, round, rod-shaped, elon-
gated and cigar shaped organism. Babesia is unique in that
it has tetrad morphology, which is visible with giemsa stain-
ing of thin blood smear and serves as a distinguishing factor

from Plasmodium falciparum, a similar-morphology proto-
zoan that causes malaria [15]. The different morphological
forms of bovine babesiosis are shown in Figure 2. Adopted

from [16].
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Figure 2: Morphology of bovine babesiosis.

3. Life Cycle and Development of Babesia

The life cycle of all Babesia species is roughly identical,
although there is a little variation since transovarial trans-
mission occurs in certain species but not in others (Babesia
microti) [17]. Babesia species normally finish their life cycle
in three phases, Gamogony (the fusion, and synthesis of
gametes in the tick gut), Sporogony (asexual reproduction in
the salivary glands), and Merogony (asexual reproduction in
vertebrates) [17].

Feeding ticks infect cattle by inoculating sporozoites, which
penetrate erythrocytes, and change into trophozoites, which
divide by binary fission (merogony). The erythrocyte mem-
brane degrades, and the merozoites liberated penetrate new
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cells, resulting in an intra-erythrocytic cycle. After a tick blood
meal, gametocytes form in the tick gut, and unite to gen-
erate diploid zygotes. Zygotes infiltrate digestive cells, and
perhaps basophilic cells, where they undergo several rounds
of multiplication until emerging as haploid kinetic. Kinetics
moves to a variety of organs, including the ovaries, where
they divide further. After the egg hatches, the kinetics travel
to the salivary gland, where they change into multi-nucleat-
ed stages (sporogony), which subsequently generate sporo-
zoites The life cycle of Babesia bovis is illustrated in Figure

[18].
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Figure 3: Life cycle of Babesia bovis. Adopted from [19].
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A. The sexual cycle takes place in the tick host.
B. The asexual cycle occurs in the mammalian (vertebrate) host.

4. Epidemiology
1. Geographical distribution

B. bovis and B. bigemina are found in most parts of the
world, with the greatest prevalence between 32°N, and 30°S,
where their Boophilus tick vector is prevalent (Pohl, 2013).
They are especially significant in Asia, Africa, Central, and

South America, as well as regions of southern Europe, and
Australia. Although B.bovis is normally found in the same
broad geographic region as B. bigemina, these two species
are dispersed by slightly distinct groups of ticks, and there
are some variances in their distribution. In Africa, for exam-
ple, B. bigemina is more common than B. Bovis due to the
potential of B.decoloratus, and B.evertsi to function as vec-
tors for this species [20-21]. The geographical distribution of
the major bovine Babesia species is summarized in Table 1.

Babesia species Animals affected

Geographical distribution

Cattle Zebu, Water buffalo, Deer,
Wild ruminants

Babesia bigemina

Central and South America, Australia,
Africa Southern Europe, China

Babesia bovis Cattle, deer, Water buffalo, wild

Southern Europe, Asia Africa, America,

ruminants Australia
Babesia diverges Cattle Northern Europe
Babesia major Cattle West and South Europe, Africa, China

Table 1: Geographical distribution of Bovine babesia, Source: [22].

2. Host range

There are around 100 known species of Babesia that infect
many types of mammalian host, out of them, 18 species are
known to infect domestic animals. Bovines, sheep, goats,
horses, pigs, dogs, cats, and infrequently humans are sus-
ceptible to Babesiosis [23]. B. bovis and B. bigemina are
found in cattle, which are the main reservoir hosts. They also
affect water buffalo and African buffalo. Recently discovered
in white-tailed deer in Mexico [24]. More susceptible breeds
include European, Sanga, and Zebu, and all develop latent
infections after recovery [3].

3. Risk factors associated with babesia infec-
tions

Host factors: Age, breed, stress, indoor and outdoor keeping
and immune status are the major host factors of Bovine ba-
besiosis disease [11]. Bos indicus breeds of cattle are more
resistance to Babesiosis than Bos Taurus [25]. In endemic
area two features are important in determining the risk of
clinical disease; calves have a degree of immunity related
both the colostrums derived antibodies and age that persists
for 6 months and animals that recover from babesia infection
are generally immune for life [26-27-15].

Pathogen Factor:

The pathogenicity of strains varies greatly. Generally speak-
ing, B.bovis is more pathogenic than B. bigemina and B.
divergens [24]. Rapid antigenic change allows many intra
erythrocyte hemo parasites to evade the host immune sys-

tem; this is the case with B. bovis and B. bigemina [11].

Environmental Factor:

Seasonal variation, which is also influenced by the peak tick
population, can affect the prevalence of clinical babesiosis.
The highest prevalence is observed right after the tick pop-
ulation peaks. When it comes to weather conditions, tem-
perature has the biggest impact on tick activity. Arise in tem-
perature has been linked to an increase in disease cases
[28]. Summer time is the peak time for cattle infections [29,
30]. Because of tick populations are mostly fluctuating and
dependent on environmental factors, places with marginal
disease occurrence tend to suffer from the greatest econom-
ic lossest [27].

4. Transmissions

Hard ticks are primarily responsible for the transmission of
bovine babesiosis. Rhipicephalus microplus (Boophilus mi-
croplus) and Rhipicephalus annulatus (Boophilus annula-
tus) are the tick vectors of Babesia bigemina and Babesia
bovis. B. bigemina is spread through the feeding of adult
and nymphal stages of Rhipicephalus species ticks on a sin-
gle host. Ticks that feed on the larval stages of single-host
Rhipicephalus species carry B. Bovis. All three stages of |.
ricinus can transmit B. divergens [24, 31]. Ticks pick up par-
asites from the blood of cattle that are infected and become
infected themselves, in an infected tick, the babesia parasite
develops and spreads throughout the tick’s organs, eventu-
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ally invading the salivary glands or eggs [31, 13]. Babesia
species are readily passed to the next generation of ticks
passed transovarially, via the egg, although this varies with
the species of Babesia and the species of tick [20]. Babesia
species can also spread by direct blood inoculation, biting
flies, and fomites contaminated by infected blood. Even if
this route of transmission is believed to be of minor signifi-
cance [24].

5. Pathogenesis and Clinical Signs

Babesia produces acute disease by two principal mecha-
nisms; hemolysis, and circulatory disturbance. During the
tick bite, sporozoites are injected into the Babesia sporo-
zoites, and develop into piroplasms inside the infected eryth-
rocyte resulting in two or sometimes four daughter cells that
leave the host cell to infect other erythrocytes [32]. It invades
the erythrocyte, and causes intravascular and extravascular
hemolysis. The rapidly proliferating parasites in the red cells
cause erythrocyte destruction, which is accompanied by
haemoglobinaemia, hemoglobinuria, and fever. This might
be severe enough to cause death within a few days if the
packed cell volume goes below 20%, resulting in anemia.
Depending on the type of Babesia, the parasitemia, which
is generally visible until the clinical indications develop, may
include 0.2% to 45% of the red cells [27].

The basic cause is intravascular hemolysis (resulting in
anemia, hypoxia, and secondary inflammatory diseases in
many organs, including the liver, and kidneys). Electrolyte
imbalances complement activation, coagulation abnormali-
ties, and the release of pharmacologically active chemicals
all contribute to vascular dysfunction, and hypotensive shock
[26]. The clinical indicators differ depending on the animal’s
age, species, and parasite strain. The majority of babesiosis
infections are found in adults; animals less than nine months
are generally asymptomatic [13]. The primary complications
of the condition include anemia from hemolysis, methemo-
globinemia, hemoglobinuria, and icterus. Affected animals
had a significant increase in body temperature (fever), lack
of appetite, cessation of rumination, laborious breathing,
emaciation, and progressive hemolytic anemia [33, 34]. The
clinical sign of babesiosis is coffee-colored urine [35]. Gross
lesions produced by Babesia spp. in cattle include enlarge-
ment of spleen and liver, distention of the gall bladder, con-
gestion and dark-colored kidneys, anemia, jaundice, general
congestion, petechial hemorrhages, edema in the lungs; and
pink coloration of the gray matter of the brain [25].

6. Diagnosis
Identification of the agent

Direct microscopic examination- It is still cheapest and fast-
est methods used to identify Babesia parasites [27]. There
are thin and thick blood smear and those smears are done

by giemsa stained smears of capillary blood. Thick blood
smears are 10x more sensitive and are more reliable for the
detection of low level B. bovis infection, Species differentia-
tion is good in thin films [13]. This technique is usually ade-
quate for detection of acute infections but not for detection
of carriers where the parasitaemias are mostly very low [10].
In vitro culture methods- used to demonstrate presence of
carrier infections of Babesia species. B. bovis has also been
cloned in culture. Minimum parasitaemia detectable by this
method depends on the facilities available and the skills of
the operator [10, 13].

Serological tests

Serological tests including indirect fluorescent antibody test
(IFAT) and enzyme linked Immuno-sorbent assays (ELISA)
are capable of detecting antibodies of Babesia in sub-clini-
cal infections [36]. Drawbacks of these tests are the occur-
rence of false-positive and false-negative results involving
cross-reactive antibodies and/or typical specific immune re-
sponses [36]. IFAT is also the most widely used test for the
detection of antibodies to B. bovis and B. bigemina [37].

Molecular diagnosis

Molecular methods aimed to detect nucleic acids have been
very useful when immunological methods do not work. Poly-
merase chain reaction (PCR) assays can detect and differ-
entiate Babesia species, and are particularly useful in carri-
ers [24]. PCR is more sensitive and specific technique and
it allows identification of the parasite in the early stage of
disease which enables early diagnosis, implementation of
therapy and avoidance of complications [38]. Detecting nu-
cleic acids is an indirect way of detecting the parasite so they
are still considered indirect methods [37].

Differential diagnosis

Babesiosis resembles other conditions that cause fever and
hemolytic anemia. The differential diagnosis includes: Ana-
plasmosis haemoglobinuria is not seen in uncomplicated A.
marginale infections and the color of urine is often brown due
to the presence of bile pigments, respiratory distress partic-
ularly after exercise and rapid deterioration of the physical
condition. Trypanosomiasis: erection of hair adenopathy.
Theileriosis: superficial lymph node greatly swollen, painful
and hot during palpation and urine is straw yellow color. The
others are bacillary hemoglobinuria, leptospirosis, rapeseed
poisoning, chronic copper poisoning [16]. Rabies and oth-
er encephalitis’s can also be considered in cattle with CNS
signs [39].

7. Public Health and Economic Significance of
Bovine Babesiosis
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Public health significance

Human babesiosis was first described in 1957 but is now
known to have worldwide distribution, it is caused by differ-
ent babesia spp. that have distinct geographic distribution
based on the presence of competent host. Persons who
have frequent contact with animal are highly prone to the
disease (Menegesha, 2020; Yadhav et al., 2015). B. diver-
gens and B. microti are the most known zoonotic bovine ba-
besia parasites. Babesia divergens is the primary cause of
human babesiosis in Europe resulting in fatality rates of 42%
among persons who have been spleenoectomized and 5%
among those with intact spleen [40]. It is characterized by
the acute onset of severe hemolysis, hemoglobinuria, jaun-
dice, persistent high fever, chills and sweats, headache, my-
algia, lumbar and abdominal pain, and sometimes vomiting
and diarrhea. Immuno compromised people should exercise
caution when visiting areas where babesiosis is endemic,
particularly during the tick season, to avoid contracting B.
divergens. By using tick repellents and wearing appropriate
clothing, one can avoid coming into contact with ticks. After
spending time outside, one should check their skin and cloth-
ing for ticks and remove any that are discovered [20].

Economic significance

Bovine Babesiosis causes most serious economic loss to the
livestock industry, endangering half a billion cattle across the
world [41]. Babesiosis, especially in cattle has great econom-
ic importance, because unlike many other parasitic diseas-
es, it affects adults more severely than young cattle, leading
to direct losses through death and restriction of movement
of cattle for trade by quarantine laws. Many animals die or
undergo a long period of covalence entailing, loss of meat
and milk, treatment and control costs [17-11]. The disease
is also a barrier to improving productivity of local cattle by
cross-breeding due to the high mortality of genetically supe-
rior [11].

8. Treatment

Treatment of babesoisis is most likely to be successful if the
disease is diagnosed early; it may fail if the animal has been
weakened by anemia [24]. Imidocarb are the drug of choice
for bovine babesiosis, which can prevent clinical infection up
to 2 months and also Diminazene aceturate (3.5 mg/kg B.wt
deep I/M) which is widely used currently in the tropics as a
Babesiacide [27-17-35].In addition, supportive therapy such
as blood transfusions, anti-inflammatory drugs, tick removal,
iron preparations, dextrose, vitamins (B complex), purga-
tives and fluid replacements, is necessary in severe cases of
babesiosis (Bezu, 2020). Human babesiosis can be treated
with anti-malarial drugs such as chloroquine, quinine. A mild
infection was resolved after the use of pentamidine and cotri-
moxazole [13-24-15].

9. Prevention and Control

A crucial component of controlling babesiosis is epidemio-
logical surveillance. Immunization, chemoprophylaxis, and
vector control are the three main strategies used to actively
prevent and control babesiosis [42]. Major strategies for con-
trolling vectors include the use of acaricides, controlled range
burning, cultivation, long pasture rests, the use of repellents,
stock movement control, and raising tick-resistant cattle.
Chlorinated hydrocarbons, carbamates, organophosphate,
natural and synthetic pyrethrins, and avermectin (spray or
dips) are common acaricides [43].

Parasite control measures include immunization of suscepti-
ble stocks, chemo prophylaxis treatment of infected animals
(primarily with imidocarb), and vaccination, or a combination
of these are used in endemic regions [44]. In non-endemic
areas vaccination is crucial to control babesiosis. Tick con-
trol through acaricidal treatment of the host, chemotherapy
of the infected host, test and slaughter of infected animals,
and quarantine of infected animals are the general strategies
used to control tick-borne babesiosis [15-35-11].

10. Status of Bovine Babesiosis in Ethiopia

Ethiopia is rife with tick-borne illnesses and the vectors that
carry them. Numerous factors, including growth rate, milk
production, fertility, hide value, and mortality, have an impact
on production [13]. Babesiosis is one of the most significant
illnesses in Ethiopia since it can occasionally manifest acute-
ly with severe clinical symptoms that reduce the productive
capacity of the afflicted animals [45]. The prevalence of bo-
vine babesiosis in various regions of Ethiopia has been re-
ported by various researchers (table 2).

A study carried out in the Lay Armachiho districts in the cen-
tral Gondar administrative zone of northwest Ethiopia found
that the overall prevalence of bovine babesiosis is 5.73%,
with 2% being B. bovis and 3.73% being Babesia bigemina
[46]. According to the study conducted in the Western Ethi-
opian Benishangul Gumuz Regional State, in Assosa zone
the overall prevalence was 1.5%, of which B. bovis and B.
bigemina were found to be 1.24% and 0.248%, respectively.
Additionally, the analyzed research showed that the autumn
season had the greatest prevalence (2.99%), with the winter
season having the lowest prevalence (0.88%) [47]. Anoth-
er research works in western Ethiopia around east Welega
zone indicates the prevalence of Bovine babesia is 5.2%
[48].

Furthermore another study conducted in and around Jimma
town, South-West Ethiopia, reported that, the overall prev-
alence rate of B. babesiosis was 23%; of these, 8% were
B.bovis and 15% were B. bigemina [8]. Additionally, B. bi-
gemina and B.bovis were found to have equal prevalence
(0.3) in the study conducted in Bishoftu, Central Ethiopia,
which reported a total prevalence of 0.6% [49].
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Another study from Southern Ethiopia in Teltele District,
Borena Zone, indicated the overall prevalence of 16.9%
out of which two species of Babesia comprising of B. bo-
vis (9.9%) and B .bigemina (7%) [12]. A more recent study
from Southern Ethiopia’s Dasenech and Salamago Districts,
in the South Omo Zone, upon microscopic examination, re-

vealed an overall prevalence of 21.7%, of which two species
of Babesia were found: B. bovis (6.17%) and B. bigemina
(15.53%) [4]. The prevalence of bovine babesiosis reported
from different regions of Ethiopia is summarized and pre-

sented in Table 2.

Area Diagnostic methods Prevalence | References

North west Ethiopia Microscopic examination 5.73% (Desalegn et al.,2024)
Western Ethiopia Microscopic examination 5% (Wodajnew et al., 2015)
Assosa zone

East welega zone 5.2% (Namomsa et al., 2023)
Central Ethiopia Microscopic examination 0.6% (Sitotaw et al., 2014)
South western Ethiopia Microscopic examination 23% (Lemma et al.,2015)
South Ethiopia Microscopic examination 21.7% (Haben et al., 2022)
South omo zon

Borena zone 16.9% (Hamsho et al., 2015)

Table 2: prevalence of bovine babesiosis from different area of Ethiopia

The highest prevalence (23%) of B. babesiosis was reported
in and around Jimma town, south west Ethiopia compared
to other studies [8] and the lowest prevalence (0.6%) was
reported from Central Ethiopia, Bishoftu [49].

3. Conclusion and Recomandations

Bovine babesiosis is the most important tick-borne disease
of cattle worldwide that causes major economic losses, mor-
bidity and mortality. It impair the export and import trade of
live animal and animal products (Meat, milk, hide and skin)
by down grading their quality and fear of the co-traders. The
most prevalent species, B. bovis and B. bigemina, are found
throughout most tropical and subtropical regions including
Ethiopia. All Babesia are transmitted by ticks with a limited
host range. The principal vectors of B. bovis and B.bigemina
are Rhipicephalus species. Calves are virtually resistant to
the Babesia. B.bovis causes more severe clinical signs as
compared to B. bigemina. B. babesiosis causes most seri-
ous economic loss to the livestock industry, endangering half
a billion cattle across the world. The disease is obstacle to
improving productivity of local cattle by crossbreeding due to
the high mortality of genetically superior but highly suscepti-
ble cattle. Introduction of effective prophylactic treatment and
vaccination could enables for decline of the disease. There
are different control strategies which vary from region to re-
gion as well as from area to area include tick control, vac-
cines (Against ticks and parasites) and drugs. Babesiosis is
one of the most important diseases in Ethiopia because it oc-
curs sometimes in acute forms with serious recognized clin-
ical manifestations yet lowering the productive performance
of the affected animals [45]. Currently bovine babesiosis is
widespread in Ethiopia with most prevalent species being B.

bovis and B. bigemina.

Therefore based on the above conclusion the following
recommendations are forwarded:

* Veterinarians, private and government sectors should
create awareness for stakeholders about the disease
characteristics and management strategies for their ani-
mals and themselves as well.

«  Ethiopia should develop and implement surveillance sys-
tems and action plans to control and prevent the spread
of Bovine babesiosis.

* The concerned sectors and organizations should give
special attention for the control and prevention of babesi-
osis in Ethiopia and minimize the vast economic losses.

« To avoid resistance and environmental contamination,
environmentally friend control mechanisms should be
used in the control mechanisms of babesiosis.
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