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ARTICLE INFO Abstract
Article type: Background: Synanthropic ants can transmit pathogens especially in hospital environments, but
Original article this fact had not been confirmed in Palaearctic region. This is the first study on confirming this

ability of ants in this region.
” ds: Methods: Three hospitals of Bandar Abbas, Iran have been selected for monthly sampling of ants in
eywords: their various wards. The main processes on collected samples were washing out and culturing on

Formicidae various culture media.
Ants Results: As many as 250 individuals from 3 sub-families and 7 species of ants have been collected.
Pathogens Most of the collected species were from Formicinae sub-family. Paratrechina longicornis and
Hospitals Camponotus sp. were the most common species. At least 12 species of pathogens were found on ant

Iran

species in the study.

Conclusion: Environmental sanitation with emphasis on renewal of the hospital structures and
informing the personnel about the ability of ants on transmission of pathogens are recommended for
preventing the harmful impacts of ants.
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Introduction

Currently, the number of ant species has increased to more
than 14,000 around the world. It has been estimated that the
true number of the ants in the world are about 30000 species.
Due to huge variations in climatic, geological and altitudinal

conditions in Iran, fauna of the country would be richer and
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more diverse. There are 148 ant species from 32 genera of
ants in various parts of Iran (1, 2).

Ants (Hymenoptera: Formicidae) are eusocial and
comprise an important part of animal biomass (3). Ants with
their diverse functions in ecosystems have various ecological

roles which are almost useful (4). Some ant species can have
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impact on human health through their painful sting and
allergic and anaphylaxis reactions (5) as well as their role in
transmission of pathogenic micro-organisms (6). This issue
may be more dangerous in hospital environments. A study on
ability of ants to transmit pathogenic micro-organisms has
been done in nine hospitals around the world (7). A similar
research has been carried out to emphasize the medical
importance of synanthropic ants in hospital environments in
Brasil (8).

Despite the numerous faunistic studies conducted on
Iranian ants (9), the medical importance of ants in Iran became
more attractive for researchers after the description of the
occurrence (10) and medical importance of Iranian biting ants
(11). Some of the ant species present in hospital environments
can be health-threatening agents and may cause nosocomial
infections (12). Hot climate in some parts of Iran such as
Hormozgan province produce suitable conditions for the
activities of ants all year round. This issue may increase the
risk of pathogen transmission by ants. This study has been
conducted to find the potential of carrying pathogens by the
ant in hospital environments of Bandar Abbas, Hormozgan

province, south of Iran.

Materials and Methods

Bandar Abbas city, 27°12'N, 56°22°E, capital of
Hormozgan province, is located on flat ground north of
Persian Gulf and its elevation is about 9m above the sea level.
This city has a hot and humid climate. Maximum temperature
in summers can reach up to 49 °C while in winters the

minimum temperature may drop to 5 °C. The annual rainfall

499

is around 170 millimeters (6.7 in) and the relative humidity is
65%.

The sampling sites were Shahid Mohammadi, Shariatee
and Koodakan hospitals of Bandar Abbas city during one
entire year. Due to the faunistic structure of this study, all ant
species in the various wards of the hospitals such as infectious
diseases, operating rooms, obstetrics, surgery and internal
diseases wards have been carefully surveyed to find ant
colonies. The sampling process has been done based on a
monthly schedule. Ant specimens were collected by means of
small forceps. The collected ants were transferred to 15 ml
volume tubes with distilled water. The tubes were transferred
to the laboratory after labeling. The samples were cultured in
Blood Agar and EMB media in 35°C and surveyed after 24
hours for finding the colonies of pathogens. The cultured
pathogens were transferred to Shahid Mohamadi Central lab
for identification.

After the washing out process, ant samples were placed in
tubes with 70% EtOH and sent to the School of Public Health
of Tehran University of Medical Sciences for identification.
Species identification of collected ants has been done by the

use of relevant keys (13, 14).

Results

As much as 250 ant samples from 3 sub-families and 7
species were collected. Most of the collected species were
from the Formicinae sub-family. The species Paratrechina
longicornis and Camponotus sp. were the most common in
the studied ant community of Bandar Abbas city, south of Iran

(table 1).
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Table 1. Number of individual ants and their systematic information, Bandar Abbas, Iran.

Number of vials Sub-family cast Species
4 Dolichoderinae worker Technomyrmex vexatus
4 Dolichoderinae worker Tapinoma sp.
1 Formicinae worker Paratrechina longicornis
16 Formicinae workers Camponotus sp.
2 Pomerinae - Worker Brachyponera sennaarensis
- Reproductive
workers
2 Myrmicinae Worker Cardiocondyla sp.
Various ant species showed that Koodakan hospital which Camponotus sp. and Cardiocondyla sp. we're not found in
is a special center for pediatric diseases was more inoculated Koodakan hospital, while the rest of the five ant species were
with ant colonies (table 2). Colonies of two species all present in this hospital.

Table 2. Hospitals' status in regard to the presence of ants, Bandar Abbas, Iran.

Ant species
Hospital name Camponotus Tapinoma Parat_rechi_na Cardiocondylasp. Brachypone_ra Technomyrmex Technomyrmex
SP. SP. |Ol’lgICOI’I’IIS sennaarensis vexatus setosus
Shahid R R R
Mohammadi . ) . )
Koodakan - + + - + + +
Shariati + - - - - - -

At least 12 species of pathogens were found on ant species ants was higher (more than 83%) in this hospital (table 3).
in the study sites. Despite the low number of colonies in With the exception of Diphthroid (Corynebacterium) and
Shahid Mohammadi hospital as compared to that in Micrococus, the rest ten bacteria species have been separated
Koodakan hospital (table 3), the inoculation of pathogens on from ants in Shahid Mohammadi hospital.

Table 3. Identified Pathogens in surveyed hospitals, Bandar Abbas, Iran.

. Hospital
Bacteria
Shahid Mohammadi Kodakan Shariati

Bacillus + + _
Staphylococcus epidermis + + -
Klebsiella + + -
Citrobacter diversus + + -
Morganella + - -
Diphthroid (Corynebacterium) - - +
Acineobacter + + -
Micrococus - + -
Pseudomonas + + -
Citrobater freundi + - -
Flavobacter + -
E. cloi + - -
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With the combination of tables 1 and 2, the inoculation of

any ant taxa with various kinds of pathogens (table 4) showed

that Camponotus sp. and Cardiocondyla sp. were inoculated

more than the other ant species.

Table 4. Pathogens isolated from various ant taxa collected from three hospitals of Bandar Abbas Iran

Ant species

Pathogens Camponotus Tapinoma Paratrechina  Cardiocondyla ~ Brachyponera ~ Technomyrmex  Technomyrmex

Sp. Sp. longicornis Sp. sennaarensis vexatus setosus
Bacillus + + + + + + +
Staphylococcus epidermidis + + + + + + +
Klebsiella + + + + + + +
Citrobacter diversus + + + + + + +
Morganella + + +
Diphthroid (Corynebacterium) +
Acineobacter + + + + + + +
Micrococus - + + + - + +
Pseudomonas + + + + + + +
Citrobater freundi + + +
Flavobacter + + +
E. cloi + + +
Total pathogens on any ant species 1 7 7 11 10 7 7

Discussion

The genus Camponotus was dominant in this study but in
a study conducted in Brazil, it accounted for about 14% of the
samples (15). The presence of the genus Camponotus is an
indication of some weaknesses in the structure of hospitals.
However, they can go out of the buildings for foraging (16).
Due to limited budget and some other reasons, renewal of
hospital structures in Iran lasts a very long time. These
situations are conducive for the establishment of ant colonies.

The species P. longicornis was also more common in
collected samples in hospitals of Bandar Abbas. Its presence is
worldwide and it is present in the Palaearctic region (13). We
found two genus of this Dolichoderinae in south of Iran:
Technomyrmex MAYR, 1872 and Tapinoma FOERSTER,
1850. Recent investigations on ant fauna of south of Iran did

not show the presence of these genera (17); therefore, this
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report can be regarded as the first record of them from south of
the country.

The genus Technomyrmex is very similar to the genus
Tapinoma in morphology (18). They are active in tropical and
sub-tropical areas of the world (19). It seems that their ecology
and behaviors are similar in the southern part of Iran.

Presence of the Iranian Samsum Ant, Brachyponera
(Pachycondyla) sennaarensis (Hymenoptera: Ponerine) in
Bandar Abbas region is not surprising due their identified
distribution in Iran. Bandar Abbas is in its distribution area
covering southern parts of Iran from Sistan and Baluchestan
province in the east to southern parts of Fars province (10, 20-
22). This species is a venomous insect which can annoy and
cause problems such as allergies, irritations and small blisters
on victims (11, 23). Thus, the presence of this species, despite
its role in transmission of pathogens, causes more annoyance

for hospitalized people who need more rest. On the other
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hand, their biting can make painful blisters in the most of
victims (11).

A few species of the genus Cardiocondyla have been
reported in lran (17, 24). Many species of the world fauna
were typically found in anthropogenic habitats and sometimes
they show preference for habitats with a high degree of
urbanization (24). The presence of this genus in hospital
environments has been reported from Brazil (8). In this study,
we found members of the genus Cardiocondyla in low
density.

Various ant species including Camponotus sp. (12, 25, 26),
Tapinoma sp. (12, 15, 26-32), P. longicornis (15, 25-28) and
Cardiocondyla sp. (32, 33) which were found in this study,
have been reported from hospital environments of other parts
of the world (4). Three other taxa included B. sennaarensis,
Technomyrmex vexatus and Technomyrmex setosus.

The potential of mechanical transmission of various
pathogens with synanthropic ants is being reported for the first
time in Iran. There are some reports about this ability of
Pharoah’s ant in some hospitals around the world (7). There
are some reports regarding this issue in Brazil (8, 12, 15, 16)
which is placed in Neotropical region. Therefore, this study
can be the first report of this issue in southern part of
Palaearctic region.

Various pathogens including Bacillus sp. (27, 34),
Staphylococcus epidermis (27, 32), Klebsiella sp. (8, 30, 33 -
35), Diphthroid (Corynebacterium) (15, 29), Pseudomonas sp.
(8,12,15, 30-32), E. cloi (8, 12, 29, 30, 33), which were found
in this study, have been reported from ant’s body surfaces

mostly from Brazil. The famous Gram-negative bacteria,
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Pseudomonas sp. and E. coli have been reported frequently in
the literature. However, we are reporting six other taxa which
can be added to the checklist of pathogens on body surface of
ants in hospital environments and they include: Citrobacter
diversus, Citrobater freundi, Morganella sp., Acineobacter
sp., Micrococus sp. and Flavobacter sp.

House flies Musca domestica (Diptera: Muscidae) are
regarded as the main source of mechanical transmission of
pathogens in hospital environments in Iran. Kassiri et al in
2012 found seven pathogens on house flies collected from
some hospitals in Ahwaz, southwest of Iran (36) which were
Pseudomonas sp., Klebsiella sp., Staphylococcus sp., Bacillus
sp., Dipheroid sp., Citrobacter sp. and Pseudomonas sp. All
the identified genera of pathogens on house flies were similar
to the identified pathogens from the body surface of the ants in
this study. It seems that pathogens which can be transmitted
mechanically in the hospital environment have the same
origins.

Environmental sanitation with emphasis on renewal of
hospital structures, educating the personnel about the ability of
ants to transmit pathogens are recommended for the
prevention of their harmful impact on human health in

hospital environments.
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