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Babesia and Theileria are continuously becoming a challenge for livestock. No part of the world is safe from these pathogens.
Although some species of cattle like Zebu cattle are resistant to these pathogens, then other species of cattle are being infected by these
pathogens, ultimately leading to economic losses in the form of decrease in milk and meat production. The use of vaccines has not
given us so much benefit, because these vaccines require the maintenance of cold chain, causing difficulty for eradication of these
pathogens from the developing countries, as a result of which exotic breeds are at greater risk of being infected from Babesia and
Theileria. spp Moreover, the prevalence of these pathogens is now not only limited to animals, the cases of human babesiosis are also

reported in some parts of the world like Europe, developing Babesia as a pathogen of zoonotic importance.

1.Introduction:

Babesiosis is a disease that affects the multiple systems of an animal’s body.
It is caused by a protozoan that belongs to the genus Babesia [1]. Babesia
infects a variety of mammals and birds [2]. The Theileria genus includes a
large number of parasites that infect a range of animals including domestic
animals and wildlife species [3]. Babesiosis of cattle is usually considered a
disease of tropical and subtropical regions, but in fact, it is a disease that has
effects on the cattle population worldwide [4]. Tick-borne diseases including
babesiosis and theileriosis are the cause of limiting the development of the
livestock economy worldwide, resulting in the loss of hundreds of millions of
dollars [5]. These diseases also impose threats on the trade of horses [6].
Although in the endemic regions, the animals have become resistant to tick-
borne pathogens, the exotic breeds are still at greater risk of these pathogens
[7]. The major problem arising today is that babesiosis is emerging as a
worldwide zoonotic disease. The first case of human babesiosis is reported in
Europe [8]. All these threats demand that there should be some preventive
measures like vaccines against babesiosis and theileriosis, but scientists are
facing challenges in the development of effective vaccines.

2. The Need for Vaccines Against Babesiosis And Theileriosis

The use of chemotherapeutic agents against babesiosis and theileriosis is
essential for the management of these diseases, especially when safe and
effective vaccines are not available for use in animals, but these
chemotherapeutic agents are expensive and also require time to show their
effects. Also, these chemotherapeutic agents are responsible for the
development of resistance in Babesia and Theileria against drugs and it has
also been observed that these drugs have side effects such as drug toxicity and
the risk of contaminating the food chain [9]. These chemotherapeutic agents
appear in the milk and meat of animals which are then consumed by humans
[10]. All these factors suggest the need for vaccines for preventing babesiosis
and theileriosis.

3. Overview of Vaccines Available Against Babesiosis And Theileriosis In
Animals

Although scientists are continuously striving for the development of vaccines
against babesiosis and theileriosis, only limited vaccines have yet been
developed for preventing these diseases. Currently, live-attenuated vaccines
are available against Babesia bovis and Babesia bigemina, but even these
vaccines are not used worldwide due to legal restrictions and the side effects
of these vaccines like pathogen contamination and other issues such as
potential erythrocyte antigen. No vaccine has yet been developed against
Theileria equi leading to the vulnerability of equines to this pathogen [11].
For preventing tropical theileriosis caused by Theileria annulata, culture-
derived vaccines are being used in which schizonts are attenuated by growing
the schizonts in vitro and after this, prolonged cultivation of these schizonts is
carried out to achieve complete attenuation [12]. Although Theileria annulata
and Theileria parva have similar life cycles, the mechanism of controlling
these parasitic infections is different. In contrast to Theileria annulata,
Theileria parva is controlled by using Theileria parva sporozoite in
conjunction with long acting tetracyclines against extracellular fluid schizonts
[13].

4. Availability of Vaccines Against Human Babesiosis

Not many vaccines are available for preventing human babesiosis, but the
sub-unit vaccine has successfully been developed, resulting in a single option
for the eradication of human babesiosis [14]. Vaccination against human
babesiosis is not widely under operation. Only high-risk individuals are being
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targeted in vaccination programs depending on the places where they live or
where they work. Individuals who are vulnerable to these pathogens like
immune-compromised persons or persons who are aiming to move towards
endemic regions are also being vaccinated under the vaccination program
[15].

5. Future Perspectives and Conclusion

The currently available vaccines are live-attenuated vaccines and have
remained unchanged for the past few decades. Some vaccine-producing
centers have remained successful in the further development of these vaccines
and as a result, the shelf life of these vaccines has been improved. Also, the
chances of parasite contamination during in vitro cultivation have also been
decreased. The need of the hour is the development of subunit vaccines, in
order to achieve solid immunity. As the severity of a parasitic infection is
directly related to the number of pathogens causing disease, a subunit vaccine
will able to protect the animals from clinical signs and will also cease the
replication of these pathogens inside the host’s body. In comparison to
chemotherapeutic agents, vaccines are a better way of controlling diseases. As
Babesia is now a pathogen of zoonotic importance, scientists from both the
medical and veterinary sciences should work in collaboration with each other
for the effective eradication of this pathogen. Moreover, controlling the
population of vectors is still the best method for preventing the attack of these
pathogens on animals.
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