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Development of a bovine ephemeral fever vaccine containing
a new adjuvant
Yen-Lin Lee

Abstract

Bovine ephemeral fever (BEF) is an acute febrile illness affecting cattle and water
buffaloes, caused by an arthropod-borne rhabdovirus. BEF has become an endemic
and persistent infection disease in Taiwan affecting cattle. In addition to causing the
the clinical symptoms such as high fever, respiratory syndrome and joint pain, this
disease causes serious economic damage to the dairy industry, due to the potential
reduction in milk production. Although the conventional aluminum phosphate (Al-gel)
vaccine is safe, the high serum neutralizing (SN) antibody titer does not persist long
enough to provide effective protection for cattle herds. To improve this, the
development of the BEF vaccine containing a new adjuvant began in 2015. Animal
trials were conducted on mice, rabbits, and cattle in succession and field trials started
on two farms in 2018. Vaccine efficacy tests resulted in conferred immunity for one
year after the 3@ immunization. The titers of SN antibodies remained high and had a
long maintenance period. The vaccine was safe for both calves and pregnant cattle
causing no adverse effects. Vaccine stability tests established that new vaccines from
three different batches did not change in texture or color, and remained sterile after 21
months in storage. Safety tests conducted with rabbits and calves, demonstrated no
adverse effects . Furthermore, efficacy test results demonstrated that the ability of
the vaccine to elicit SN antibodies after long-term storage was almost the same as at
the time of production, and that the results were very similar among the three batches.
Calves exhibited viremia two days after challenges using the blood of infected cattle
and viral nucleic acids were detected in calf blood for more than ten subsequent days.
Meanwhile, calf body temperatures and respiratory rates also increased. In regard to
the calves that were vaccinated prior to the challenge, no viremia or any other clinical
signs were observed. In summary, this BEF vaccine displays an excellent ability to
elicit a strong and enduring SN antibody response without significant safety concerns.
The animal pharmaceutical license, with the change in adjuvant added to the BEF
vaccine, was approved in 2019, and the current BEF vaccine manufactured by AHRI
now contains this new adjuvant. This developmental result will hopefully provide a
high efficacy vaccine to Taiwanese farmers by conferring increased immunological
protection against BEF for cattle herds in Taiwan.



