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The red mite of poultry, Dermanyssus gallinae, is the most significant blood-
sucking ectoparasite affecting birds. This study aimed to document the infestation
of Dermanyssus gallinae in budgerigars (Melopsittacus undulatus) and examine
its pathological effects in Kashan (central Iran). Samples were taken from 150
birds, with skin samples fixed in 10% buffered formalin and histological sections
prepared using standard Hematoxylin & Eosin staining techniques. The results
indicated that 120 out of 150 budgerigars (80%) were infested with at least one
mite, and Dermanyssus gallinae was found in most of the sampled nests.
Pathological findings included hyperplastic epidermis, heterophilic inflammation
of the skin, and severe hemorrhage in the dermis. The mite can be transmitted
from budgerigars to other poultry and humans. In order to control the mite
population while minimizing the harmful effects of acaricides on birds, it is
recommended to spray acaricides twice a year, before and after nesting.
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1 Introduction

Budgerigars, often called budgies or parakeets, are
among the most popular pet birds due to their friendly
nature, small size, and vibrant plumage. These sociable birds
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are known for their playful personalities and ability to mimic
sounds and speech, making them entertaining companions.
Budgies are relatively low-maintenance, requiring a clean
cage, fresh food, water, and daily interaction to stay happy and
healthy. They thrive on mental stimulation, so toys, mirrors,
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and time outside the cage for exercise are essential. With
proper care, budgerigars can live up to 10 years or more,
forming strong bonds with their owners. Birds are hosts to
various parasites, including ectoparasites (1). The primary
ectoparasite plaguing poultry is Dermanyssus gallinae,
commonly called the "red mite" by poultry farmers. This
parasite significantly affects animal health, serves as a vector
for various viruses and bacteria, and impacts specifically egg-
laying birds across numerous countries (2, 3). The life cycle
of the red mite (Dermanyssus gallinae) includes five stages:
egg, larva, protonymph, deutonymph, and adult. Eggs hatch
in 2-3 days, leading to a non-feeding larva. The larva molts
into a protonymph, feeding the host's blood. It then develops
into a deutonymph, another feeding stage, before becoming an
adult. Adults feed mainly at night and lay eggs after blood
meals. The cycle can be completed in 7-10 days, and adults
can survive months without feeding. D. gallinae poses a
significant challenge because it is a parasite that feeds on
blood and must do so to survive, reproducing quickly. It
targets various species like poultry, game birds, and wild
birds. Moreover, dermatitis caused by D. gallinae has been
sporadically documented in mammals globally, including Iran
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(4-6). Control red mites using insecticides like permethrin,
natural remedies like neem oil, and regular coop cleaning with
heat treatments. Additionally, predatory mites and frequent
monitoring help manage infestations. Control red mites using
insecticides like permethrin, natural remedies like neem oil,
and regular coop cleaning with heat treatments. Additionally,
predatory mites and frequent monitoring help manage
infestations. The aim of this study was to estimate the
frequency of the red mite (D. gallinae) in budgerigars and
assess its potential pathological impacts.

2 Materials and methods
2.1  History

Two hundred pairs of budgerigars were kept in a breeding
flock. Four to seven chicks and two to three parent birds were
dead daily. Mortality cases among budgerigar chicks (5 to 14
days old) (Figure 1) were reported from a farm in Kashan,
Isfahan province. Mortality rates were lower in parent birds (8
— 12 months old). Most of the birds were infested and
exhibited signs of nervousness. The birds had no other clinical
symptoms.

v -

Figure 1. Budgerigars (Melopsittacus undulatus) infested with Dermanyssus gallinae (A), Larval and adult stages of the parasite in the nest

(B and C), Feather shedding and bleeding caused by Dermanyssus gallina (D)
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2.2

A large number of red mites were found on the birds'
bodies and in their nests and cages (Figure 1). Samples,
including feathers and nest materials, were collected from 150
birds. The samples were carefully packed into plastic bags and
submitted to the Parasitology Laboratory at the Faculty of
Veterinary Medicine, University of Tabriz, Iran, for detailed
analysis.

2.3  Parasitological Investigations

The samples were washed into a petri dish and scrutinized
under a dissecting microscope to identify mite specimens.
Ectoparasites were then preserved in 70% ethanol, treated
with lactophenol for clarity, and affixed onto microscope
slides using Canada balsam (7).
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2.4 Histopathological Examination

One hundred and fifty skin tissue samples were taken from
the birds and preserved in 10% formalin for histopathological
evaluation. These samples were subsequently stained with
hematoxylin and eosin in the laboratory and examined under
a light microscope.

3 Results

Out of the 150 analyzed samples, 120 (80%) were infested
with mites. No other ectoparasites were found in the examined
samples. The mites were distinguished based on their
morphological features utilizing fundamental identification
techniques outlined by Soulsby (1982) and Wall and Shearer
(2008) (8, 9) (Figure 2). Following clearance in lactophenol,
Dermanyssus gallinae exhibited the anus (marked by a black
arrow) situated on the rear section of the anal plate (x100
magnification).

Figure 2. Dermanyssus gallinae isolated from infested birds (x40)

Histopathological analysis of sections displayed a
thickened epidermis, increased keratinization, inflammation

characterized by accumulation of heterophils in the skin, and
extensive hemorrhage in the dermis (Figure 3).

Figure 3. A: Hyperplastic epidermis and hyperkeratosis due to severe irritation in the skin (H&E, x200); B: Severe hemorrhage in the dermis

(H&E, x200); C: Heterophilic inflammation in the derm (H&E, x800)
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4 Discussion

Dermanyssus gallinae, commonly called the poultry red
mite, is a nocturnal parasite that feeds on blood, causing
considerable harm by inducing blood loss. This can result in
high mortality rates among newborn chicks and, in some
cases, among hens (10). D. gallinae is recognized as a vector
for zoonotic pathogens (11) and a significant ectoparasitic
threat to poultry. D. gallinae has been linked to the spread of
Salmonella spp. in mite-infested poultry farms in Kosovo (3)
and has been observed in barn swallow nests in Urmia,
Northwest Iran (6). The initial case of dermatitis in a horse
related to D. gallinae was recorded by Mignon and Losson
(2008) in a 16-year-old horse that had been in contact with
domestic hens. Furthermore, transmission to humans has been
noted, causing skin lesions and a pruritic dermatological
syndrome (12-14).

D. gallinae primarily inhabits the environment rather than
residing on the host for most of its life cycle, preferring
confined spaces such as perches and feeding bowls. It feeds
on its hosts sporadically, akin to the behavior of mosquitoes
or bed bugs (5, 15). The presence of this mite is widespread in
poultry settings worldwide, occurring in various types of
housing systems. However, its prevalence is notably higher in
backyard flocks and free-range setups (16). Mites congregate
in hen nests, crevices of perches, and litter, which provides
easy access for birds. Studies have shown that D. gallinae
spreads from one or a few original areas throughout the
poultry house (17). Researchers examined the ectoparasites
affecting 555 budgerigars and 121 canaries in Burdur City,
Turkey. As a result, no ectoparasite species were identified on
the feathers or body parts of the 676 caged birds. However,
many Dermanyssus gallinae were discovered in the cages and
their equipment, with detection rates of 28.65% in budgerigar
cages and 28.57% in canary cages (18). In May 2022,
scientists visited a private budgerigar hatchery and collected
mites from the bodies of the birds and their nests. The
morphological features of the mites were confirmed through
scanning electron microscopy in Yucatan, Mexico (19).

In the current study, D. gallinae was found in 120 (80%)
out of 150 budgerigars. Histopathological findings included
hyperplastic  epidermis,  hyperkeratosis, heterophilic
inflammation in the skin, and severe hemorrhage in the
dermis. These findings align with studies conducted by
Hobbenaghi et al. (2012) and Sokot and Rotkiewicz (2010),
which documented lymphocytic infiltration and necrosis of
feather follicles in poultry skin infested with D. gallinae (20,
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21). Mites can damage subcutaneous vessels during feeding,
resulting in vascular thrombosis and disruptions in
subcutaneous blood flow. These circulatory disturbances may
account for pathological alterations observed in feather
follicles, such as hydropic degeneration and necrosis. While
the extensive vascular network in the subcutis typically
prevents extensive visible necrosis in the dermis, it can induce
limited degeneration and necrosis in delicate growing organs
like follicles (20).

5 Conclusion

These findings suggest that D. gallinae can transfer
between the poultry population and budgerigars, as indicated
by its occurrence in most samples. Considering the potential
of transmission to other birds and humans through
budgerigars and their nests, applying acaricides can
effectively reduce the mite population. It is recommended to
employ acaricide spraying before and after nesting periods to
mitigate the negative impacts of acaricides on these birds,
along with applying proper cleaning and disinfection
measures. Controlling red mite infestations is challenging due
to their ability to hide in small cracks and crevices, making it
difficult to reach them with treatments. Additionally, red mites
can develop resistance to chemical insecticides, reproduce
rapidly, and survive for months without feeding, allowing
infestations to persist or reoccur even after control efforts.
Routine measures include regular cleaning, insecticide
application, and the use of diatomaceous earth to control red
mite infestations. Monitoring, heat treatments, integrated pest
management, biosecurity practices, and introducing predatory
mites also contribute to effective management.
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