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Enzootic leucosis (EL) - one of the most prevalent infectious diseases affecting
cattle, with significant reproductive, herd-level and economic impacts. It has a long
incubation period without visible signs, followed by the development of various clinical
symptoms. Sick animals forced to be slaughtered. Rapid testing for retroviral infections,
including EL, remains an important global issue.
We have developed and proposed an alternative to existing diagnostic methods based
on the phenomenon of optical surface plasmon resonance (SPR). Its effectiveness and
reliability are only evident in the case of specific functionalisation of the surface of the
sensitive element in SPR sensors. Therefore, we have developed a method for
manufacturing an immunosensor element based on the SPR phenomenon for the
diagnosis of BLV in cattle.

We used a SPR sensor variant, where the physical transducer of the optical sensor
is a thin gold film located between two media with different refractive indices: glass and
the test solution. A gold film with a thickness of 50+2 nm is applied to a glass plate in a
vacuum, which is annealed at a temperature of 100-140°C for 10-40 minutes and/or
exposed to ultraviolet radiation with a wavelength of 205-315 nm for 10-40 minutes.
The sensor element is then kept in a mixture of alcohol solutions, after which it is kept
under certain conditions in a physiological solution containing an inactivated virus. This
coating increases the sensitivity of the sensors by at least 8 times compared to sensors
without this coating. In this case, the diagnosis time is only a little over 2 hours. We
have proven that the SPR method allows the detection of antibodies to BLV in a diluted
solution (1% vol.) of weakly positive blood serum taken from sick animals, which is
impossible to do using AGID and ELISA methods — where in this case the serum is
considered negative and the animal under investigation is considered healthy, even
though it is a carrier of the virus.

The SPR method with specific functionalisation of sensor has significant
advantages: the ability to study molecular interaction processes in nanoscale layers in
real time, the small sample volume required (less than 10 pl), and the absence of the
need to use special markers or fluorescent labels for the analyte under investigation.
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