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The investigation of anticholinesterase activity of
secondary metabolites from several species of
Aspergillus fungus
Fatemeh Pishgouii

Highlights

- The family of ChE inhibitors (AChE and BuChE) have the largest share of drugs
used to treat Alzheimer’s disease.

- Among the target Aspergillus species, the ethyl acetate extracts of flavus and
tubingensis possessed the highest ability to inhibit AChE and BuChE, respectively.

- GC/MS analysis of A1 and A5 indicated that alkaloids account for a high percentage
of the total composition of the extracts.

- Alkaloid Compounds with anti-ChE activity have already been identified, so it can
be suggested that all or a significant part of the anti-ChE activity of these extracts is

related to alkaloids.

Dr. Safa Lotfi (Supervisor)
Dr. Ebrahim Sedaghati (Advisor)
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Taxonomy
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Dikarya 5 Ol 25
Ascomycota Awd
Pezizomycotina s g
Eurotiomycetes 03,
Eurotiomycetidae 03,25
Eurotiales Azl
Aspergillaceae oolgils
Aspergillus IS
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!Secondary Metabolites (SMs)
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!Self-replicating biological molecules
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2 Mycotoxins
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! Cluster genes
2 Self-toxicity
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! Horizontal gene transfer (HGT)
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! Aspergillosis
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Abstract
Cholinesterase inhibitors (anticholinesterases) are commonly prescribed to

reduce the symptoms of neurodegenerative disorders such as Alzheimer's disease.
Nowadays, achieving drugs with higher pharmaceutical effects and fewer side
effects, especially from natural sources, is the goal of many scientific researches
around the world. In this dissertation, nine species of Aspergillus fungi have been
studied. Considering that, four isolates of Aspergillus tubingensis and one isolate of
other eight species have been used, in all, 12 fungal samples have been
investigated. In this study, the ability of ethyl acetate extracts of these 12 fungi to
inhibit two cholinesterase enzymes, acetylcholinesterase (AChE) and
butyrylcholinesterase (BuChE), was evaluated by EIman method. The ICs, values
of fungal extracts for AChE and BUChE inhibition were varied between 46-1735
and 75-3467 ug/ml, respectively. Al (Aspergillus flavus) and Al12 (Eurotium
Heterothallic) showed the highest and lowest ability to inhibit AChE, respectively.
The lowest anti-BuChE activity was also related to Al12, while, A5 which is an
isolate of Aspergillus tubingensis, had the highest activity. The antioxidant activity
and total phenolic content of these 12 extracts were measured by DPPH and Folin-
Ciocalteu methods, respectively. Comparison of the results obtained from these
two studies, showed that only some extracts have a direct correlation between thier
DPPH scavenging activity and total phenolic contents. Finally, identification of the
constituents of Al and A5 extracts by GC/MS method indicated that alkaloid
compounds account a high percentage of the total composition of the two extracts.
It is noteworthy that Alkaloid compounds with anticholinesterase activity have
already been identified, so it can be suggested that whole or an important part of
the anticholinesterase activity of the two samples is related to these compounds.
However, many more studies are required to express a definite opinion in this
regard.

Keywords: Anticholinesterases, Alzheimer's disease, Aspergillus, GC/MS,
Alkaloid.
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