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Abstract

Background. Since the ants play a key role in transmitting microorganisms, it is
important to identify the fungal species isolated from the external surfaces of ants caught
from hospitals. Therefore, the present study aimed to identify the fungal species isolated
from the external surfaces of ants caught from Babol hospitals.

Methods. Ants were collected by trapping inside sterile tubes and were washed with
normal saline for 20 seconds. Then, 100 pL of the resulting solution was cultured in
Sabouraud Dextrose Agar (SDA) medium and incubated for one week at 35C°.
Macroscopic, microscopic, and RFLP-PCR molecular techniques were employed to
confirm the grown isolates.

Results. A total of 79 fungal isolates including 47 isolates of hyaline fungi (59.49%) and
32 isolates of black fungi (40.51%) were obtained from 63 captured ants. Out of 47
cultured fungi, 15 fungi (31.91%) were Aspergillus niger and 15 (31.91%) were A.
flavus, 12 (25.53%) were A. fumigatus and 5 isolates were Penicillium (10.63%).
Conclusion. Taking into account the increasing number of immunocompromised
patients, outbreak of COVID-19 in recent years, and numerous reports about the invasive
fungal diseases among COVID-19 patients, it was found necessary to control the ants as
carriers of these organisms.

Practical Implications. It was necessary to control these insects effectively in order to
prevent the increasing prevalence of the fungal diseases among the hospitalized people.
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Extended Abstract

Background

risk of carrying pathogenic micro-organisms

The presence of ants in the external and (e.g., bacteria, parasites and fungi) on their
internal areas of hospitals raises health issues  bodies, which causes hospital infections. There
for human. Some species may pose the serious  are also reports of isolating fungal species in the
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air and on the hospital surfaces, indicating
contamination of hospital environments with
pathogens. The presence of pathogenic fungal
species of Aspergillus, Penicillium,
Acromonium, Rhizopus, and dermatophytes in
the potted plants' soil of hospitals is perhaps a
potential source of nosocomial infections, as
well as reports of the isolation of Penicillium,
Rhizopus, Aspergillus and Alternaria in hospital
air. The presence of Candida, Penicillium, and
Cladosporium species in the operating theatre
equipment and surfaces is the source of
contamination of the air, surfaces, and soil of
the hospital environments with  pathogenic
fungi. Therefore, the presence of ants in the soil
and their relationship with the ambient air and

surfaces in hospitals highlight their particular
importance in  transmitting  pathogens. The
ecosystem of Mazandaran Province creates

suitable conditions for activities of the ants
throughout the year, which may create the risk
of an increased transmission of  fungal
pathogens. The present study, therefore, aimed
to molecularly identify fungal species isolated
from ants living in the hospital environment of
Babol City, Mazandaran Province, Iran.

Methods

In this descriptive study, different departments of
three teaching hospitals from Babol (Mazandaran
province, Iran) including Ayatollah Rouhani, Shahid
Beheshti, and Shahid Yaheinejad were examined for
the presence of the ants. Then, 63 ants were caught
alive from the internal and external environments of
the hospitals during several months by trapping them
in sterile 50 mL falcon tubes with lids, and were
examined in the entomology laboratory using a
stereomicroscope and valid identification keys.
Sixty-three ants were then caught alive from the
internal and external environments of the hospitals
over a period of several months by trapping them in
sterile 50 mL falcon tubes with lids and examined in
the entomology laboratory using a stereomicroscope
and valid identification keys.

To isolate the fungal colonies on the cuticle
surface, the cuticle was washed with normal saline

for 20 seconds, and 100 pL of the resulting solution
was cultured on Sabouraud dextrose agar (SDA) with
chloramphenicol and incubated at 35°C for one
week. Various filamentous and yeast colonies were
identified by performing macroscopic/microscopic
examinations and further confirmed by adopting
molecular methods. The phenol/chloroform/Isoamyl
alcohol, 25:24:1 (v/v) with glass beads method was
employed to extract the genomic DNA from the
isolates. Forward primers Bt2a (5™
GGTAACCAAATCGGTGCTGCTTTC-3) and
reverse primers Bt2b (5-
ACCCTCAGTGTAGTGACCCTTGGC-3)
(Fermentase Company) were used to amplify the
beta-tubulin gene in a volume of 25 microlitres. The
following steps were used for amplification: initial
denaturation at 95°C for 5 minutes, 35 cycles of
94°C for 45 seconds, 60°C for 45 seconds, and 72°C
for 1 minute, followed by a final extension step at
72°C for 6 minutes.

The restriction enzyme Alwl (Bspl) (Life
Technologies, USA) was used for identification of
the species. The reaction mix consisted of 10 pL
PCR amplicons, 1 pL Bspl enzyme, 2 pL 10X
Buffer Tango, and 18 pL nuclease-free water. The
digested products were electrophoresed on a 2%
agarose gel for 70 minutes at a voltage of 80.

Results

A total of 63 ants belonging to four genera
Camponotus, Furmica sp, Cataglyphis, and Lasius
neglectus were collected from different areas of three
hospitals including Ayatollah Rouhani, Shahid
Beheshti, and Shahid Yahyanejad hospitals. A total
of 79 filamentous fungal isolates were isolated,
including 32 isolates of black fungi (40.51%) and 47
isolates of pathogenic hyaline fungi (59.49%). The
highest number of isolates was from Ayatollah
Rouhani Hospital (34 isolates) and the lowest
number was from Shahid Beheshti Hospital (19
isolates).

The identities of all Aspergillus isolates detected
through macroscopic and microscopic examinations
were confirmed by adopting PCR-RLFP method.
Aspergillus fumigatus 11/47 (25.53%), Aspergillus
flavus 15/47 (31.91%), and Aspergillus niger 15/47
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(31.91%) were confirmed by producing fragments of
"475, 74 bp", "296, 254 bp", and "312, 219 bp",
respectively. Majority of the ants from which more
than one fungal species was isolated belonged to
Ayatollah Rouhani Hospital (5 ants).

Aspergillus niger and Aspergillus flavus were the
most identified isolates, and no cases of yeasts were
isolated. Out of 32 black fungus isolates, 13 ones
(40.6%) were Cladosporium, 7 ones (21.9%) were
Alternaria, and 12 ones (37.5%) were other black
fungi.

Conclusion
Ants may have played an important role in the
health of the hospitalized patients since they

functioned as shelters, reservoirs, and mechanical
carriers of the fungal infections. It was found
necessary to control ants as carriers of these
organisms due to the increasing number of
immunocompromised patients and the presence of
COVID-19 in recent vyears, leading to the
hospitalization and application of corticosteroids as
well as the serious outbreak of invasive fungal
disease among COVID-19 patients.
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