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Abstract

Controlling snails which are the intermediate hosts of schistosomiasis is one of the strategies used to reduce disease incidence.
Researchers are always seeking molluscicides of biological origin to avoid using chemical molluscicides which are toxic to
the environment. The aim of this study is to investigate the molluscicidal activity of fungal species isolated from the habitat
of Biomphalaria alexandrina snails. Fungal species were isolated from the inner tissues of B. alexandrina snails, and from the
tissues of Eichhornia crassipes which is an aquatic plant associated with these snails. The results indicated that the ethyl acetate

extracts of endozoic fungi and endophytic ones showed LC,, values higher than 600 ppm and 400 ppm, respectively.
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Introduction

Biomphalaria alexandrina snails are the intermediate
hosts of schistosomiasis which is caused by Schistosoma
mansoni. Controlling this snail is one of the methods used
to prevent the spread of schistosomiasis [1]. Researchers all
over the countries that suffer from the dissemination of the
disease have investigated the molluscicidal effect of different
biological agents, as an urgent step to substitute chemical
molluscicides with all their drawbacks and negative effects
on the aquatic environment [2]. Plants, algae, bacteria
and fungi were tested as powders or extracts against B.
alexandrina snails. Some of them showed promising results
such as Casimiroa edulis and Cestrum diurnum plants [3],
Spirulina platensis alga [4], Paenibacillus bacterial strain
[5], besides Paecilomyces lilacinus and Beauveria bassiana
fungal extracts [6]. In this study I tried seeking molluscicidal
agents from unexpected habitats. Despite the fact that these
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habitats can be considered as B. alexandrina habitat, there
was a 50/50 probability that the fungi isolated from the
selected habitats might be effective. The first group of fungi
were isolated from the inner tissues of B. alexandrina which
are known as endozoic fungi, while the second group of fungi
were isolated from the tissues of Eichhornia crassipes plant
which are known as endophytic fungi. All tested fungi were
extracted with ethyl acetate to ensure getting their secondary
metabolites which were shown to have multifaceted activities

[6].
Materials and Methods

Endozoic Fungi

Isolation of fungi from Biomphalaria alexandrina snails:
Biomphalaria alexandrina snails were dried using filter
paper. Then their surfaces were sterilized with cotton pieces
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soaked with alcohol. Under aseptic conditions, I crushed
the snails between two sterile glass slides, and shell parts
were removed. Then, the snails were dissected using sterile
tools to get the soft parts. The soft part of each snail was
homogenized under aseptic conditions in 2 ml of sterile water
and centrifuged at 40000 rpm for 15 min. Then, 0.5 ml of the
supernatant was spread onto the surface of solidified Czapek
agar medium of the following composition; 30 g sucrose, 2 g
sodium nitrate, 1 g dipotassium phosphate, 0.5 g magnesium
sulphate, 0.5 g potassium chloride, 0.01 g ferrous sulphate,
15 g agar and 1 L of distilled water. Three replicates were
cultured, and then incubated at 28°C for 10 days [6].

Extraction of fungal metabolites: Scale-up fermentation
was done using three 1 L Erlenmeyer flasks for each fungus,
each containing 100 g rice and 100 ml distilled water,
sterilized at 121°C for 20 min. Each flask was inoculated
with spore suspension from 10 days old cultures. To ensure
complete growth of fungal species and production of
secondary metabolites, the flasks were incubated at 30°C for
15 days. The medium was extracted several times with ethyl
acetate till exhaustion [7].

Endophytic Fungi

Isolation of fungal species from Eichhornia crassipes
plant: Eichhornia crassipes plant was collected from
watercourses in Egypt. The plant was washed thoroughly
with tap water, and then surface sterilized with 70% ethanol
for 1 min, 4% sodium hypochlorite for 3 min, and again
with 70% ethanol for 1 min, finally, they were rinsed twice
with sterile distilled water. The plant parts were then dried
under sterile conditions, cut into smaller pieces with a
sterilized scalpel [8], and then placed onto malt extract agar
plates amended with chloramphenicol to suppress bacterial
growth. All cultivated plates were incubated at 28°C for one
week. When the growth of endophytic fungi was observed, it
was purified on malt extract agar plates.

Extraction of Fungal Metabolites: Fresh cultures of
fungi grown on malt extract agar medium for 7 days were
inoculated into malt extract broth and incubated at 28°C
for 3 weeks. Fungal filtrates were then extracted with
ethyl acetate. The extraction procedure was performed
in triplicates. The organic fractions were combined and
concentrated to dryness under reduced vacuum to obtain
crude fungal extracts [9].

Identification of Fungal Isolates

Using standard media, taxonomic identification based
on morphology characteristics down to species level was
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carried out according to identification keys: Penicillium (on
Czapek yeast extract agar) [10]; Aspergillus (on Czapek agar)
[11,12]; dematiaceous hyphomycetes (potato carrot agar)
[13,14]; miscellaneous fungi (on malt extract agar, potato
dextrose agar and Czapek yeast extract agar) [15-17] and
ascomycetes [18].

Molluscicidal Test

Each fungal extract was tested against Biomphalaria
alexandrina snails. A series of concentrations was prepared
using dechlorinated tap water at 22+2°C to determine the
most effective fungal extract. Three replicates were used;
each of ten snails (8-10 mm in diameter) for each one. The
exposure period was 24 h at room temperature. Another
group of snails was maintained under the same experimental
conditions as a control group [19]. At the end of the exposure
period, these snails were removed from each tested
concentration, washed thoroughly with dechlorinated tap
water and transferred to another container for a recovery
period of 24 h. Then, the number of dead snails in each
concentration was recorded.

Results and Discussion

We found that the tested fungal extracts were not
effective (Tables 1&2) as their LC,, values exceeded the
standard set by WHO for extracts with molluscicidal activity
which are supposed to have LC,, of 20 ppm [20]. Also when
we compared our results with the previous studies, we
found that LC,, values of the already applied molluscicidal
compounds such as niclosamide and copper sulphate are
very low as they equal 0.33 and 0.97 ppm, respectively [21].
The ineffectiveness of the tested extracts can be explained
in the light of their sources; the endozoic fungi which were
investigated in the present study were isolated from the
inner tissues of Biomphalaria alexandrina snails which
means that they live in commensalism with this molluscan
species, so they did not show harmful or killing effect when
they were extracted and tested against it as a mollusciciding
agent. Also, the endophytic fungi which were isolated
from water hyacinth (Eichhornia crassipes) were also non
effective, because water hyacinth is one of the aquatic plants
which are associated with B. alexandrina snails [22], where
snails in general are using this plant as shelter, and prefer a
habitat with aquatic vegetation [23], to get higher amounts
of dissolved oxygen, that help snails to tolerate unfavorable
conditions [24]. Our results are in accordance with Saad et al.
[25] who reported that the filtrates of Aspergillus niger and
Aspergillus flavus isolated from watercourses in Egypt were
not effective against B. alexandrina snails as they recorded
very high LC, values.
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Table 1: Molluscicidal effect of ethyl acetate extract of
endozoic fungi isolated from Biomphalaria alexandrina
snails tissues on Biomphalaria alexandrina snails after 24 h.

Ethyl acetate extract of fungi LC,, (ppm)
Mucor hiemalis >600
Penicillium islandicum >600
Cladosporium cladosporioides >600
Aspergillus flavus >600
Aspergillus niger >600
Penicillium variabile >600
Paecilomyces variotii >600
Penicillium chrysogenum >600
Trichoderma harzianum >600
Niclosamide 0.33*
Copper sulphate 0.97*

* Ismail, et al. [21].

Table 2: Molluscicidal effect of ethyl acetate extract of endo-
phytic fungi isolated from Eichhornia crassipes on Biomphal-
aria alexandrina snails after 24 h.

Ethyl acetate extract of fungi LC,, (ppm)
Aspergillus niger >400
Aspergillus flavus var. flavus >400
Aspergillus sydowi >400
Niclosamide 0.33*
Copper sulphate 0.97*

* Ismail, et al. [21].

Conclusion

The fungi which are isolated from the tissues of
Biomphalaria alexandrina snails (endozoic) and those
which are isolated from the tissues of Eichhornia crassipes
(endophytic) have the same properties of their hosts, as they
showed no molluscicidal effect on B. alexandrina snails.
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