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Effect of Using Endophytic Fungi in Reduction of Calotropis procera
(Ushar) Leaves Toxicity

By
Dalal Saad Alharbi

Abstract

Calotropis procera (Ushar) is a toxic plant, widely spreading in Saudi Arabia
regions. In particular, the leaves of C. procera show potential as a traditional medicine
effects to treat several diseases and infections. However, the leaves have toxic
compounds make it unsafe material. Hence, the objective of this study was to treat C.
procera dried leaves powder by bioprospecting for fungal endophytes to reduce the
leaves toxicity to be a safe medicine and for other applications. Two hundred plant
leaves were taken from different parts of C. procera branches. Leaves surfaces were
disinfected and cut into small segments (5x5 mm). Then cultured on potato dextrose
agar and incubated at 28°C for 7-14 days. The mycological analysis was confirmed by
sequencing the ITS region of the rDNA gene which resulted in the isolation of 150
strains classified into 12 species belonging to 9 genera of endophytic fungi including
Cladosporium sp., Cochliobolus sp., Curvularia spp., Penicillium spp., and one species
for Periconia, Pseudozyma, Quambalaria, Trichoderma and Wickerhamomyces. The
most prevalence species were Cladosporium sphaerospermum (23 CFU), Penicillium
chrysogenum (18 CFU) and Curvularia hawaiiensis (16CFU). Three selected fungal
isolates including C. sphaerospermum, Cochliobolus sp. and C. lunata were used for
reduction of C. procera dried leaves powder toxicity. Fungal sporulation for these
selected fungi were increased in the presence of 2 g more than 1 and 3 g of dried leaves
powder in PDB media at 28°C within 4 weeks incubation. These fungal isolates were
able to utilize C. procera dried leaves powder as a carbon source. Also, C.
sphaerospermum, Cochliobolus sp. and C. lunata were tested for their ability to reduce
C. procera dried leaves powder toxicity by using Thin Layer Chromatography (TLC)
analysis. Among the three selected fungi, C. sphaerospermum only had the ability to
reduce Calactin toxin presented in C. procera dried leaves powder. In vivo, Ushar plant
inoculation by C. sphaerospermum suspension study represented an evidence for the
positive impact of C. sphaerospermum, as endophytic fungal isolate on C. procera host
plant by improving plant growth and suppressing microbial growth in the surrounding
habitat. Furthermore, the toxic activity of dried leaves powder treated by C.
sphaerospermum on adults Lumbricus rubellus, showed significantly (p<0.05) survival
worms (100%) compared to negative control which had significantly (p<0.05) mortality
worms (100%), these results were comparable with C. sphaerospermum powder
mycelium showing no signs of toxicity. In conclusion, it is promising to use C.
sphaerospermum fungal endophytes as treatment to eliminate plant leaves toxicity and
used the product safely.
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