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The gypsy mushroom (Cortinarius caperatus) as a source of antiviral activity against the deformed wing virus
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No antiviral treatment against honey bee viruses is currently available for practical applications and the level of viral 
infection can only be controlled indirectly by reducing the number of Varroa mites in honey bee colonies. In this study, we 
investigated the ntiviral potential of the gypsy mushroom (Cortinarius caperatus) to reduce DWV infection in honey bees. 

Our results indicate that the alcohol extract of C. caperatus prevented the development of DWV infection in cage experiments 
as well as after direct application to honey bee colonies in a field experiment. The applied doses did not shorten the lifespan 
of honey bees. The reduced levels of DWV in C. caperatus-treated honey bees in cage experiments were accompanied 
by significant changes in the gene expression of Tep7, Bap1, and Vago. No residues of C.caperatus were found in honey 
harvested in the spring from colonies supplemented with the mushroom extract for their winter feeding. These findings 
suggest that C. caperatus alcohol extract could be a potential natural remedy to treat DWV infection in honey bees. Future 
studies will concentrate on the identification of specific active compounds with antiviral activity against DWV.
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The sacbrood virus (SBV) presents a threat to Apis cerana larvae, resulting in high mortality rates and potential colony 
collapse. In Taiwan, outbreak of AcSBV was reported from 2015, when the SBV-like symptom was first found in the A. 
cerana colonies. Subsequent studies also indicated that AcSBV strains, which found in Taiwan, were closely related to the 
CSBV-FZ strain originating in China. Since then, AcSBV has rapidly spread throughout A. cerana colonies in Taiwan, and 
substantially impacted local A. cerana populations. Based on the infected honey bee host species, the virus is known as 
AmSBV (SBV infects A. mellifera) and AcSBV (SBV infects A. cerana). The cross-infection of AcSBV and AmSBV between 
A. cerana and A. mellifera in the co-cultured apiaries has been documented in Taiwan. A five-year monitoring program of 
A. cerana colonies in northern Taiwan from 2019 to 2023 was performed for assessing changes in AcSBV prevalence and 
investigating the impacts of A. cerana and A. mellifera co-culturing. The results revealed that AcSBV prevalence peaked 
in 2019, with infection rates of 66.47% in A. cerana-only apiaries and 56.51% in co-cultured apiaries. The prevalence of 
AcSBV in both types of apiaries were decreased in 2021. Furthermore, AcSBV prevalence was significantly higher in the 
A. cerana-only apiaries in the autumn in 2019 and co-cultured apiaries during the winter in 2023, indicated the cross-
species infection of AcSBV, and the risk of SBV spillover from A. mellifera. The long-term surveillance data indicated the 
high risk of SBV cross-species infection during seasonal transitions in autumn and winter, which could provide the advice 
for beekeeping strategy to minimize the sacbrood disease in Taiwan.


