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Epstein-Barr virus (EBV) is a gammaherpes virus associated with the pathogenesis of a
variety of human tumors including Burkitt’s lymphoma (BL), Hodgkin’s disease and
nasopharyngeal carcinoma. The aim of this study was to assess the antiviral activities of
methanol extracts from the microalgae Ankistrodesmus convolutus UMACC 101,
Synechococcus elongatus UMACC 105 and Spirulina platensis UMACC 161 against EBV in
three Burkitt’s lymphoma (BL) cell lines. The antiviral activities were assessed based on the
reduction in number of cell-free viral particles being released by chemically induced lytic BL
cells. The cell-free DNA was quantified using real-time PCR. In addition, the inhibition of
microalgal extracts against the expression of the viral proteins LMP1, EBNA1 and ZEBRA in
BL cells was assessed using immunocytochemistry technique. Methanol extracts from
Ankistrodesmus convolutus and Synechococcus elongatus displayed low cytotoxicity and
potent effect in reducing cell-free EBV DNA (EC50 < 0.01 µg/mL) with high therapeutic
index (>28,000). After fractionation by column chromatography, the fraction from
Synechococcus elongatus (SEF1) reduced the cell-free EBV DNA most effectively
(EC50=2.9 µg/mL; therapeutic index > 69). Upon further fractionation by HPLC, the subfraction SEF1’a was most active in reducing the cell-free EBV DNA (EC50=1.38 µg/mL;
therapeutic index > 14.5). At 100 µg/mL, methanol extracts of Ankistrodesmus convolutus
and Synechococcus elongatus were most active in inhibiting the expression of ZEBRA in
Akata cells (90% and 83% respectively). This study suggests that the microalgae extracts
displayed inhibitory activities against the release of EBV from host cells and expression of
viral proteins.
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