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ABSTRACT
Some viruses play a devastating role in human health. Recent outbreaks in the advent of globalization and ease of travel have underscored their prevention as a critical issue in safeguarding public health. Despite the progress made in immunization and drug development, there are still lack of preventive vaccines and efficient antiviral therapies against many viruses. Thus, identifying novel antiviral drugs is of critical importance and natural products have proved to be an excellent source for such discoveries. The aim of the present work was to examine the extracts and fractions of some selected medicinal plants for their antiviral activities against viruses of public health importance in Nigeria. Fourteen (14) plants with ethnomedical background from different families were screened for antiviral activities against Measles Virus (MV), Poliovirus (PV), Herpes Simplex Virus-1 (HSV-1), and Yellow Fever Virus (YFV). Different parts of some of the plants were collected from the wild in Ijegun and Ikotun communities, while others were bought from Mushin market, Lagos State, South Western Nigeria. They were subjected to Soxhlet extraction using analytical grade methanol and dried in vacuo, under pressure. Crude extracts of Azadirachta indica and Garcinia kola were further purified using solvent-solvent fractionation, vacuum liquid chromatography, column chromatography, thin layer chromatography, and high performance liquid chromatography. Gas chromatography-mass spectrometry, was used to identify the bioactive volatile compounds present in the column fractions of A. indica and G. kola.  Cytotoxicity and virus infectivity assays were conducted to test the antiviral activities of the crude extracts and their fractions on the four viruses.  Antiviral potency determined which extracts and fractions were selected for the next round of analysis. The yield obtained after extraction and concentration of the crude extracts were; Azadirachta indica (8.0%), Bambusa Vulgaris (11.5%), Citrus paradisi (12.3%), Garcina kola (9.5%), Psidium guajava (8.0%), Moringa oleifera (8.5%), Newbouldia laevis (8.3%), Piper guineense (7.2%), Rauvolfia vomitoria (8.7%), Senna alata (8.3%), Spondias mombin (8.4%), Cymbopogon citratus (8.2%), Bryophyllum pinnatum (8.3%), and Viscum album (8.3%). Results of the cytotoxicity analysis showed that the crude extract of A. indica produced 50% inhibitory concentration (IC50) of 0.011 μg μL-1 while its column chromatography fraction showed IC50 of 0.793 μg μL-1. The crude extract of G. kola showed IC50 of 0.090 μg μL-1, while its column chromatography fraction produced IC50 of 2.22 μg μL-1. The crude extracts of the other medicinal plants and their column chromatography fractions showed various 50% inhibitory concentrations. Antiviral investigation with 100 TCID50 of MV, PV, YFV, HSV-1, showed that the crude extracts and their fractions possess antiviral activities. Nine (64.3%) of the crude extracts, including A. indica, B. vulgaris, B. pinnatum, C. paradisi, G. kola, M. oleifera, N. laevis, S. mombin and V. album, produced activities against the viruses. A. indica (0.011 μg μL-1) was the most potent, followed closely by Garcinia kola which showed its activity at 0.090 μg μL-1. The most sensitive virus to the crude extracts was MV (50.0%), while the least was PV (37.5%). Results of the five extracts, including A. indica, B. vulgaris, C. paradisi, G. kola and M. oleifera, selected for a second preliminary screening, showed similar antiviral activities as in the pilot study, leading to the selection of two of the extracts for partitioning with four solvents, and chromatographic analyses. G. kola ethyl acetate (GKEAc) and A. indica normal hexane (AIHeX) partitioned fractions showed more percentage inhibitory activities against the test viruses with the most sensitive being HSV-1 at 52.1% and 43.8% respectively. Having produced more inhibitory activities against the viruses than the other partitioned fractions, GKEAc and dichloromethane fraction of A. indica (AIDcM) were selected for Vacuum liquid chromatography (VLC) studies. While the VLC fraction of G. kola (320DcM:80Met) showed its greatest percentage antiviral activities against HSV-1 (68.8%), that for Azadirachta indica (320Hex:80EAc) produced its greatest inhibitory activities against MV (68.8%). Results of column chromatography analysis showed that MV and PV with 68.8% susceptibility each were the most sensitive, while HSV-1 (60.8%) was the least to Azadirachta indica fraction, 8Hex:2EAc. The fraction, 9.5DcM:0.5Met of G. kola produced its greatest antiviral activities against YFV and HSV-1 at 68.8%, the least was against MV (20.8%). PV was resistant to column chromatography fraction of Garcinia kola. Results of the GC-MS analysis of the column chromatography fractions showed that four volatile compounds were identified for Garcinia kola while five were for Azadirachta indica. Two of the compounds, 6,10-Dimethylundecan-2-one and Methyl stearate, were novel. Thus, this study has provided evidence that extracts and fractions of Azadirachta indica and Garcinia kola contain medicinally important bioactive compounds which were active against MV, PV, HSV-1 and YFV. The compounds identified in this study could be moulded into tablets and capsules or formulated into syrups, for the treatment of infections due to the susceptible viruses.
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