Veterinary
Research
Forum

Veterinary Research Forum. 2026; 17 (4): 281 - 285
doi: 10.30466/vrf.2025.2050760.4631

SHORT
COMMUNICATION

Journal Homepage: vrf.iranjournals.ir

Laboratory evaluation of the toxicity of selenium and gold nanoparticles
against the housefly (Musca domestica)
Maryam Keyghobadi!, Mousa Tavassolil*, Bijan Esmaeilnejad?, Farnaz Malekifard!, Rahim Molaie?

1Department of Pathobiology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran; ? Department of Food Hygiene and Quality Control, Faculty of
Veterinary Medicine, Urmia University, Urmia, Iran.

Article Info Abstract

Article history: Selenium (Se) and gold (Au) nanoparticles (NPs) possess unique properties such as high
absorption ability, low toxicity and minimal environmental persistence. These properties,
combined with demonstrated anti-parasitic effects against certain parasites, suggest their potential
as candidate for house fly control. This study aimed to evaluate the effectiveness of Se and AuNPs
in controlling house flies. We investigated the insecticidal effect of Se and AuNPson Musca
domestica using a dipping method. Several concentrations (20.00, 60.00, 100, 400, and 1,000 ppm)
were prepared using deionized water. Fifteen larvae per concentration were tested, with each test
repeated three times. The larvae were dipped in the NP solutions for 30, 60 and 90 sec in 10.00 mL

of the tested concentrations. Distilled water was used for the control group. Larval mortality was
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House fly recorded 24 hr post-treatment. No mortality was observed in house fly larvae 24 hr after exposure
Musca domestica to different concentrations of Se and AuNPs, regardless of the incubation time. Thus, Se and AuNPs
Selenium anoparticles showed no insecticidal effect on house fly larvae. In conclusion, Se and AuNPs cannot be used to
control house flies. Due to the issues associated with chemical contro], it is crucial to search for

alternative pesticides.
© 2026 Urmia University. All rights reserved.
Introduction mortality. Considering the biohabitat of housefly

Musca domestica (Diptera: Muscidae), commonly
known as the house fly, is the most common fly species. It
is a synanthropic insect that belongs to filth flies group and
has a close association with humans and their
environment. House flies can be found wherever people
live and are also associated with animal. House flies are
the carriers of more than 65 human and animal intestinal
diseases agents.12 Although, these flies cause minimal
direct disturbance to animals, they significantly contribute
to the transmission of diseases such as cholera, typhoid,
tuberculosis, bacillary dysentery and infantile diarrhea in
both humans and animals.35 House fly control primarily
relies on chemical insecticides that target the insect
nervous system, including pyrethroids, organophosphates,
and carbamates. However, extensive use of these
insecticides has led to problems such as insecticide
resistance and environmental degradation.6”

Chemical insecticides can negatively impact soil
fertility, persist in the environment, biomagnify through
the food chain, and increase non-target organism
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insecticides favorable or at least compatible to human
surroundings are needed, which is not possible with
chemical insecticides. Hence, there is a growing demand
for alternative control materials that are effective and safe
for humans and the environment.8° Nanoparticles (NPs),
defined as particles between 1.00 - 100 nm, have emerged
as promising tools with applications in drug delivery,
diagnostics, cosmetics, and pest control. Their minute size
facilitates rapid reactions and has been applied in various
fields, including environmentally friendly pesticide
development.1011 Recent studies have shown potential
insecticidal effects of NPs on various pests.1214 Selenium
(Se) is an essential micronutrient in human and animal
bodies, but its dietary levels must be balanced as both
excess and deficiency can be harmful.’> Elemental Se has
numerous industrial applications, including high
photoconductivity and catalytic properties.16

Gold (Au) NPs have a broad range of applications in
medicine, food industry, water treatment, and biological
fields due to their unique properties. Their synthesis is of
significant interest in parasitology and entomology.1”
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In 2013, Beheshti et al, investigated the effectiveness
of SeNPs on Leishmania major. The results of this study
showed the high toxicity of SeNPs on both the
promastigote and amastigote forms of L. major.18 Also, in
2014, Mahmoudvand et al., studied the scolexicidal effect
of biosynthesized SeNPs produced by a strain of marine
bacteria. The results indicated that SeNPs in all
concentrations have strong scolexicidal effects.1?

Sowndarya et al, synthesized SeNPs from leaves of
Clausena dentata plant and investigated their insecticidal
effect against mosquito vectors. The results showed that
the mortality rate of mosquito larvae was high at low
concentrations of the synthesized SeNPs. The biosynthesis
of these NPs has the potential to be used as an
environmentally friendly approach to controlling
mosquitoes in their early stages.20 In 2023, Arafa et al.
investigated the anti-toxoplasmic effects of SeNPs in mice
infected with Toxoplasma. The study showed a significant
increase in survival time in the group treated with SeNPs,
and a lower number of parasites were observed in blood
smears prepared from the spleen and liver compared to
untreated mice.2! Sundararajan et al, studied the effect of
AuNPs on a species of Aedes mosquito. The results
indicated that AuNPscould be a suitable alternative to
synthetic insecticides.?2

In 2017, Dkhil et al,, evaluated the effect of AuNPs on
mice infected with Schistosoma mansoni. The results
showed that treating mice infected with S. mansoni
reduced spleen tissue damage.2? Halder et al, also studied
the anti-leishmanial effect of AuNPs against wild and drug-
resistant strains. The study demonstrated that AuNPs
were effective against both wild-type and drug-resistant
strains, suggesting they are a safer alternative for treating
Leishmania.?* Malekifard tested the scolexicidal effects of
AuNPs on hydatid cyst protoscolexes in laboratory
conditions. The result showed that AuNPs had a significant
scolexicidal effect in all concentrations used compared to
the control group.?® Insecticidal and larvicidal effects of Se
and AuNPs have been reported in some mosquito
species.2022 This study aimed to evaluate the larvicidal
effect of Se and AuNPs on house fly larvae.

Materials and Methods

Sample collection. Tested samples were collected
from a poultry farm at Urmia University, Urmia, Iran. Adult
flies were collected using insect nets and traps baited with
a mixture of water and sugar. The larvae were then
transferred along with poultry litter and allowed to grow.

Housefly rearing. Musca domestica adults were reared
in entomological cages measuring 30.00 x 30.00 cm at a
temperature of 24.00 - 28.00 °C, with a 12 : 12 light/dark
cycle, and 70.00% humidity. The adult flies were fed a
solution consisting of 2.50% sugar, skim milk powder, egg
yolk powder, and cholesterol in a ratioof 1:5:9:9: 2.

Larvae (L3) were a nutrient medium composed of 100 g
whole milk powder, 25.00 g dried brewer's yeast, 30.00 g
agar, and water up to 1,000 mL.26

Nanoparticles: The SeNPs (size = 10.00 - 45.00 nm)
and AuNPs (size = 60.00 - 70.00 nm) were obtained from a
commercial supplier (Iranian Nano-materials Pioneers Co.,
Nanosany, Mashhad, Iran). The NPs were originally
produced by US Research Nanomaterials, Inc. (Houston,
USA). To create a homogeneous suspension, the NPs were
first dispersed in ultrapure water and then sonicated at
100 W and 40.00 kHz for 40 min. During dilution, small
magnetic bars were placed in the suspensions so that the
particles were not aggregated or deposited. The SeNPs and
AuNPs stock suspensions were prepared in phosphate
buffered saline (pH = 7.40). An ultrasonic probe (Branson
Sonifier, Danbury, USA) was used intermittently for 10
min at 30.00 W to sonicate the solution and prevent
agglomeration while achieving uniform dissolution. By
diluting the stock solution with deionized water, different
concentrations of SeNPs and AuNPs were prepared.2’

Laboratory bioassay. The larval bioassay was
conducted using a modified dipping method.2® Fifteen
larvae were dipped into 10.00 mL of each tested
concentration for 30 sec and then transferred to filter
paper in a plastic plate. A commercial pyrethroid
insecticide, cypermethrin (Melli Shimi, Tehran, Iran) was
used as the positive control. Larval mortality was recorded
24 hr post-treatment, and each experiment was repeated
three times.

Results

Larvicidal effect of SeNPs. The results show that
there was no mortality in house fly larvae after being
exposed to varying concentrations (20.00, 60.00, 100, 400,
and 1,000 ppm) of SeNPs for different incubation times
(30, 60, and 90 sec). The experiment was repeated with
several concentrations and different incubation times
were also considered, with similar results being repeated
in all tests. Therefore, it can be concluded that SeNPsdid
not have an insecticidal effect on house fly larvae.

Larvicidal effect of AuNPs. Five concentrations
(20.00, 60.00, 100, 400 and 1,000 ppm) were initially
prepared for AuNPs bioassay. After finding that these
concentrations were ineffective, the tests were repeated
several times with different concentrations, and
incubation times. The results from testing different
concentrations of AuNPs were consistent showing that
AuNPs had no insecticidal effect on house fly larvae.

Discussion
Easy access to insecticides and the convenience of their

purchase in ready-to-use formulations, such as sprays,
have made chemical control a popular and affordable
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method. As a result, people tend to choose these
formulations over preventive measures like mechanical or
physical control to manage pests.2°

Resistance to insecticides affects the environment,
because when people face of the resistance to insecticides,
they increase the dosage of insecticides beyond the
recommended levels. This can result in higher levels of
environmental pollution and pose risks to public health.30

The development of resistant strains of parasites to
current antiparasitic drugs has become a serious problem
in public health. Therefore, there is a strong incentive to
develop new antiparasitic agents. Due to limitations in the
use of antiparasitic drugs, newer approaches such as
nanobiotechnology have shown significant progress in the
treatment of parasitic infections.3! This is based on the
unique properties of NPs, including silver NPs, AuNPs,
chitosan, selenium oxide, and other metal oxide NPs,
which have shown excellent inhibitory effects against
parasitic infections, including insect larvae.32-34

In the last few decades, there has been a low rate of
discovery of anti-parasitic drugs.3> The use of NPs is
recommended to eliminate parasites due their cytotoxic
and inhibitory effects. They are more effective and less
harmful than traditional drugs making them even useful
for developing vaccines for parasite prevention and
control.3¢

Studies have been conducted worldwide to evaluate
the insecticidal and inhibitory effects of various NPs on
houseflies. In 2012, Kamaraj et al, evaluated the effect of
silver NPs on adult house flies, demonstrating their
potential for controlling this pest.” Abd El-Hamid et al., also
conducted a study on the effect of silver NPs on houseflies,
showing the lethal effect of these NPs on housefly larvae.3”
Gul et al, also proved the insecticidal potential of silver
NPs against house flies in their study.38

The effects of ZnO NPs were also evaluated by Igbal et
al. on the larval stage of houseflies. By exposing housefly
larvae to this NP, the growth time was prolonged and the
survival rate decreased.3?

Previous studies have examined the effects of Se and
AuNPs on various parasites.18-20.22-25 Bavand et al. also
suggested that the effect of AuNPs in treating Giardia
lamblia is similar to that of metronidazole which is a
selective drug for G. lamblia treatment.4°

Considering that the insecticidal effect of Se and AuNPs
on mosquitoes has been reported, our study aimed to
evaluate the insecticidal effect of these NPs on housefly
larvae. Surprisingly, no effect on housefly larvae was
observed and no mortality occurred when exposed to Se
and AuNPs. Initially only five concentrations were tested
for the bioassay of NPs. However, when no insecticidal
effect was seen in these concentrations we repeated the
experiment multiple times with different concentrations
ranging from the lowest to the highest dilution.
Additionally, we extended the incubation time to 60 and

90 sec, which was only 30 sec according to the test
protocol. Despite these adjustments, consistent results
were obtained confirming that Se and AuNPs did not have
an insecticidal effect on house flies.

In summary, NPs offer promising avenues for
antiparasitic therapies. However their effectiveness can be
hindered by factors such as limited bioavailability, rapid
drug elimination, drug resistance, toxicity concerns, and
challenges in targeting intracellular parasites.*1-43
Addressing these issues requires further research and
development to optimize NP design and delivery systems
for enhanced efficacy against parasitic infections.

Based on the results, it can be concluded that two
commercial NPs made of Se and Au do not have an
insecticidal effect on house fly larvae. The housefly has
shown resistance to various insecticide groups, such as
pyrethroids, organochlorines, and organophosphates. This
resistance poses environmental problems like pollution
and harm to beneficial organisms, as well as negative
economic impacts due to increased insecticide dosage
leading to higher costs and more environmental
contamination. It is crucial to discover pesticides with
minimal environmental impact.

Nanoparticles have demonstrated positive effects
against parasitic infections, suggesting their potential as an
alternative to current insecticides. Therefore, it is
recommended to explore the effects of both commercial
and synthesized NPson houseflies and other pests to find a
more suitable solution for insect control. Since commercial
Se and AuNPs are ineffective against housefly larvae,
alternative pesticides should be considered. Research on
the effects of different NPs on houseflies is essential in the
search for more efficient insecticides.
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