ABSTRACT
BACKGROUND: 
Vernonia amygdalina (VA), family Asteraceae, is an indigenous medicinal plant in tropical Africa that has proven its ethnomedicinal potentials, including antibacterial and antioxidant properties. It represents an alternative therapy to various diseases, and its use is increasing globally. The bioactivity of VA is reported to be closely related to the secondary metabolites (SMs) found in it. Reported screening of the phytochemicals in VA indicated that terpenes, phenolics and nitrogen containing SMs were present. However, the contents of SMs in medicinal plants depend on environmental factors and the geographical location. There is, therefore, the need for adequate bio-profiling of VA from different sources. Cytotoxicity assessment of VA in various geographical location is also necessary to validate its eligibility as a source of pharmaceuticals.  
AIM OF THE STUDY: This research study investigated the composition of phytochemicals, bioactive properties and cytotoxicity profile of the extracts of VA (leaf and stem) plant in South Africa (SA). The investigation was carried out by first qualitatively identifying different SMs present in VA (leaf and stem) extracts and then determining the antibacterial and antioxidant activities as well as the inhibitory potential of VA (leaf and stem) extracts against monoamine oxidase A (MAO A) and monoamine oxidase B (MAO B). The study also included the establishment of the cytotoxicity profile of the water extracts VA (leaf and stem).
METHODS: Sequential solvent extraction was carried out on the stem and leaf materials of VA using water, methanol, acetone, dichloromethane (DCM) and hexane. The extracts were investigated for their phytochemical contents, thin layer chromatography (TLC) profiling, antioxidant, antibacterial, monoamine oxidase inhibitory activities and cytotoxicity profiles. Phytochemical analyses were performed by using various qualitative standard methods and solvent systems of varying polarity were employed for TLC profiling. The extracts were screened for possible antioxidant activities by ferric reducing antioxidant power (FRAP) and 2,2-Diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging (qualitative and quantitative) methods. Kirby-Baeur disc diffusion and agar well diffusion methods were used in the evaluation of the antibacterial activity of the VA (leaf and stem) extracts against Acinetobacter baumannii, Enterococcus faecalis, Escherichia coli and Staphylococcus aureus.
The MAO-A and B inhibition potential of the extracts was evaluated in vitro using recombinant human MAO-A and B as the enzyme source, while kynuramine served as the substrate. The potencies of the inhibition were expressed as IC50 values. The cytotoxicity of the water extract was also evaluated with the sulforhodamine B (SRB) assay.
RESULTS: Saponins, alkaloids, steroids and triterpenes, tannins, flavonoids and phenols were all detected in the phytochemical (qualitative) screening of extracts of VA (leaf and stem) but anthraquinones were not detected.
DPPH (qualitative) screening revealed antioxidant activity in all the VA (leaf and stem) extracts.  The highest concentration (10 mg/mL) for all the extracts gave the following results: For the stem extracts, acetone (88.5 %), methanol (84.8 %) and DCM (44.1 %) extracts. For the leaf extracts, the extract with the highest inhibition was methanol (86.2 %), followed by acetone and water (78.4 % and 71.6 %), respectively. 
Only the DCM extracts showed antibacterial activity against Acinetobacter baumannii, Enterococcus faecalis and Staphylococcus aureus. The MAO B inhibitory evaluation revealed that VA may have a lead compound that can be further developed to a novel therapeutic agent useful in the management of neurodegenerative diseases as the methanol extracts of the leaf showed a significant inhibitory activity against MAO-B. The water extracts of VA (leaf and stem) were not cytotoxic to the mouse fibroblast cells.

CONCLUSION: This study validated the published reports that VA can contribute immensely to the design of novel therapeutic agents. VA could be a potential raw material for antibacterial agent and antioxidants of natural origin against oxidative stress. which is regarded as one of the major causes of biological damage  and neurodegenerative diseases in living tissues. Further studies like isolation, structural elucidation and quantification of the SMs may provide a tool useful for comparative research on the variation in the amount of the SMs in the various parts of the plant as well as among VA populations in different geographical regions with different climates. 
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