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Isolation of Anticancer Agents from Some Plants used for Treatment of Some
Degenerative Diseases in Nigeria
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Abstract

Medicinal plants provide primary health care for over 80 % of world population and the
natural products based nanoparticles (Nps) is continuously gaining much popularity,
acceptance and applications in many evolving field of research. In this work, the
phytochemicals content, toxicological effect and biosynthesis of silver nanoparticles (AgNps)
from aqueous extracts of stem bark of Albizia chevalier (A. chevalier); leaves of Guiera
senegalensis (G. senegalensis) and Senna occidentalis (S. occidentalis) and fruit of Hyphaene
thebaica (H. thebaica) were studied. The phytochemical analysis reveals the presence of
alkaloids, flavonoids, saponnins, phytate and tannins and the toxicological studies revealed
that, the extracts were harmless at lower concentration. The biosynthesis of AgNps was
carried out using silver nitrates (AgNO3) (0.005 M) and aqueous extracts (1 %) which acts as
reducing and capping agents on continuous magnetic stirring at temperature of 60 °C for the
Nps of A. chevalier and 30 °C for that of other plants. The synthesis was monitored and
recorded using UV-Vis spectrophotometer for the formation of surface plasmin resonance.
The kinetics for the synthesis of the Nps reveals that at constant AgNO3 concentrations, the
rate of AgNps formation is increased with increased in the concentration of the extracts. The
prepared AgNps were characterized by Fourier transformation infra-red (FT-IR)
spectroscopy, Transmission electron microscopy (TEM), scanning electron microscopy
(SEM), Energy dispersive X-ray spectrometry (EDS) and X-ray diffraction (XRD) studies.
The activities of the prepared AgNps were evaluated through their anti-proliferation against
human HepG2, MCF7 and PC3 cancer cell lines, antibacterial activity against Escherichia
coli (E. coli) and Staphylococcus aureus (S. aureus) and degradation on toxic 4-nitrophenol
(4NP) and Congo red dye (CR). The FT-IR and XRD spectrum of the AgNps indicates that,
the secondary metabolites presence in the plants extracts contributes in the formation of the
AgNps. The SEM and TEM microgram results shows that the AgNps synthesized were
mono-dispersed and of approximate size of 20, 30 and 35 nm for the Nps from G.
senegalensis and H. thebaica; A. chevalier and S. occidentalis respectively. The anti-
proliferation effect of the synthesized AgNps varies with plant and cell line in a dose or
concentration dependent manner. The result show that the ICsy for HepG2, MCF7 and PC3
cell lines ranges from 6.8 to 33.25 pg/mL for AgNps from H. thebaica and G. senegalensis;
4.8 t0 29.25 ng/mL for that from H. thebaica and G. senegalensis and 2.6 to 33.67 pg/mL for
that from H. thebaica and S. occidentalis respectively. The result also indicate that the Nps
from H. thebaica shows more anti-proliferation effect on the cell line used compare to that
from other plants used. The AgNps of H. thebaica is also more effective compared to the
standard anticancer drug control the Cisplastin by the virtue of the IC50 values. The AgNps
from all the plant extracts used displayed powerful bactericidal effect against pathogenic E.
coli and S. aureus in which 95% and more of their colonies were cleared by the Nps after 24
hours incubation. The Nps from the plants with exception of that from S. occidentalis
displayed a good catalytic reduction/degradation on toxic 4NP and CR dye with few minutes
to harmless products. Therefore, the biosynthesized AgNps from these plant extracts may



have potential application in pharmacology and industries for treatment of various cancers,
bacterial infections as well as in the degradation of toxic persistent organic pollutants.



