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Abstract

Background and Aim: Ostrich (Struthio camelus) farming in the United Arab Emirates (UAE) is a relatively new field
of farming. Farmed ostriches are susceptible to ectoparasite infestation, which affects their production. This study was
conducted to estimate the prevalence of ectoparasites on ostriches raised on a farm in Abu Dhabi Emirate.

Materials and Methods: The feathers of 42 ostriches (26 females and 16 males) were collected and morphologically
examined for ectoparasites. In total, 283 lice (89 males and 194 females) were collected from birds. However, there were
no ticks or other ectoparasites. Lice were preserved in 1.5 mL tubes containing 70% ethanol and were later identified using
taxonomic keys. The prevalence, mean intensity of infection, and mean abundance were estimated.

Results: One louse species, Struthiolipeurus struthionis was identified. To the best of our knowledge, this is the first report
of S. struthionis in ostriches raised in the UAE with an overall prevalence of 88%. The prevalence of lice was significantly
higher in July (100%) than that in May (66.7%). Likewise, the mean intensity and abundance of lice were significantly
higher in June (10.6 and 9.94, respectively) than in May (3.25 and 2.2, respectively).

Conclusion: The high prevalence of lice poses a serious risk to ostrich farming by negatively affecting the health and
productivity of ostriches.

Keywords: lice, ostrich parasites, prevalence, Struthiolipeurus struthionis, United Arab Emirates.

Introduction ostriches that can negatively impact their health and
productivity [5]. Skin damage [6], intense pruritis,

global economic losses to farming industries [1, 2]. feather damage, and feather loss [5, 7] can be caused.
Ratite farming is a new area of animal production in Lice are visible on feathers close to the skin around the

the United Arab Emirates (UAE), where ostriches vent, legs, wings, and npck [6]. Eggs are deposited on
(Struthio camelus) are reared for meat, skin, and  feather barbs on both sides along the shaft [8, 9]. The
feather production. Little is known about the common ~ Severity of lice infestation is affected by host density,
ostrich ectoparasites in the UAE. Worldwide, ticks, hOSt confinement, husbagdry methods, cl1mat1q condi-
mites, and lice are the most common ectoparasites of 110N, and control strategies [1]. Bird ectoparasites can
ostriches [2, 3]. Captive birds are more susceptible to ~ cause secondary infections, including bacterial, fungal,
parasitic infections compared to wild birds, which are ~ and viral infections in wounds [4]. Ostrich lice may
able to leave hostile environments to avoid such health ~ ¢ause problems in humans, as has been observed in
challenges [4]. Ostrich feather lice, Struthiolipeurus ~ Pigeon. Pigeon lice may cause dermatosis in humans,
struthionis (Gervais, 1844), are external parasites of s evidenced by case reports of_mtensely pruritic ery-
thematous papules in human patients [10].

Copyright: Perveen, et al. Open Access. This article is distributed Other Signiﬁcant ostrich ectoparasites include
under the terms of the Creative Commons Attribution 4.0 . . . .
International  License  (http://creativecommons.org/licenses/ ticks and mites. Feather mites, such as Gabucinia
by/4.0/), which permits unrestricted use, distribution, and bicaudata, feed on the blood and ge]atjn of feather
reproduction in any medium, provided you give appropriate credit heaths. Thev li inth . inth 1 £
to the original author(s) and the source, provide a link to the sheaths. T'hey live in the veins in the ventral grooves o
Creative Commons license, and indicate if changes were made. the feather shaft and can attack the skin, causing dam-

The Creative Commons Public Domain Dedication waiver (http:// S : : :
creativecommons.org/publicdomain/zero/1.0/) applies to the data age similar to scabies [3] Ticks are 1mp0rtant vectors

made available in this article, unless otherwise stated. of several viral, bacterial, and protozoan pathogens

Ectoparasite infestation of farmed animals causes
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that can cause a wide range of animal and human
diseases [11]. Approximately 10 species of hard
ticks, including Amblyomma gemma, Amblyomma
lepidum, Amblyomma variegatum, Haemaphysalis
punctata, Hyalomma albiparmatum, Hyalomma lusci-
tanicum, Hyalomma marginatum rufipes, Hyalomma
truncatum, Hyalomma spp., and Rhipicephalus tur-
anicus, were collected and identified in USA on
imported ostriches [12]. Crimean—Congo hemorrhagic
fever (CCHF) has also been reported in domestic ani-
mals, including ostriches [13], and among workers at
an ostrich abattoir in South Africa [14]. CCHF is a
tick-borne viral infection caused by the CCHF virus
(CCHFV) [15], with a human case fatality rate of
up to 50% [16]. CCHFV is mainly transmitted by
Hyalomma ticks [17], which act as both reservoirs
and vectors for CCHFV [18]. A high prevalence of
Hyalomma ticks has been reported in different live-
stock species in UAE [19]. Therefore, continued mon-
itoring of ostrich ectoparasites is crucial to avoid both
animal and human infections.

Ostriches may thrive in a variety of habitats;
however, semi-arid, open, and short-grass plains have
the highest ostrich densities [20]. The Arabian ostrich
was common in the Arabian Peninsula and became
extinct around 1966 [21]. However, these birds were
found in Syria and Saudi Arabia until the middle of the
century [22]. The first commercial ostrich farm was
established in South Africa in 1860 exclusively for har-
vesting their feathers, and subsequently expanded to
other areas, including Argentina, Australia, Egypt, New
Zealand, and the United States by 1913 [20]. The farms
are now established in Europe, Asia, and the Middle
East [23]. The first ostrich farm in the UAE was estab-
lished in 1997 in Al-Ain, where the birds were imported
from Namibia [24]. At present, only a few ostrich farms
exist in the UAE. There is a lack of information on basic
aspects of ratite production in the UAE agricultural sec-
tor, including external parasite species.

Therefore, the aims of this study wereto (i) recover
and identify ectoparasites infesting ostriches in the
UAE based on morphological characterization, (ii)
compare ectoparasite infestation between male and
female ostriches, and (iii) determine the prevalence of
ectoparasite species on ostriches.

Materials and Methods

Ethical approval

Ectoparasite collection was performed in accor-
dance with the experimental protocol approved by
the Animal Research Ethics Committee of the UAE
University (ethical approval # ERA 2022 1647).

Study period and location

The study was conducted from May to July 2022
on a private farm in the Al-Ain region of the Abu Dhabi
Emirate, Abu Dhabi, UAE. The desert ecosystem of
Al-Ain is characterized by high seasonal temperatures,
with mean monthly temperatures varying from 17.1°C
in winter to 38.1°C in summer [25]. This area is home

to livestock farming, including camels, sheep, goats,
and cattle. Details regarding the ostriches (males and
females) sampled and lice counts from each host are
provided in Table-S1 (Supplementary data).

Ectoparasite sampling

We examined 42 randomly selected ostriches,
including 16 males and 26 females. Ostriches were
restrained by experienced handlers at the farm using
hooding, which is the most common, safe, and reli-
able restraint method. A total of 283 lice (89 males and
194 females) were collected from birds. Ectoparasites
were collected by visual inspection of the ostrich
body and feathers [26] and placed in 50 mL plastic
tubes containing 70% ethanol, with parasites from one
ostrich placed in the same tube. They were then taken
to the Parasitology Laboratory at the Department of
Veterinary Medicine, College of Agriculture and
Veterinary Medicine, UAE University, UAE, where
they were kept at 20°C until further processing.
Parasites in each tube were counted, and all tubes
were labeled with the date of sampling, host gender
(male/female ostrich), and the number of parasites.

Morphological identification of ectoparasites

After clearing specimens in 10% KOH, the lab-
oratory identified ectoparasites at species level based
on their morphological characteristics under a dissect-
ing Nikon SMZ1500 stereoscopic zoom microscope
(Nikon, Tokyo, Japan) using taxonomic keys [27, 28].
Identification was confirmed by Prof. Bilal Dik of
the Department of Parasitology, Veterinary Faculty,
University of Selcuk, Konya, Turkey.

Statistical analysis
The following parasitological indicators were
determined [29, 30]:

Prevalence (%) = 100 x number of infested hosts/
total number of examined hosts

Mean intensity = Number of parasites/number of
infested hosts

Mean abundance = Number of parasites/total
number of examined hosts

Mean intensities and abundance values were
compared between male and female birds and between
collection months using bootstrap t-tests, and p-val-
ues were generated using 2000 replications. Using
Fisher’s exact test and 95% confidence levels using
the Clopper—Pearson method, the prevalence of par-
asites was compared between birds based on sex. All
comparisons were performed using the Quantitative
Parasitology Software version 3.0 [29].

Results

Lice identification
Two hundred and eighty-three lice were col-
lected, 89 from males and 194 from females. Eggs
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on feather barbs on both sides along the shaft were
observed (Figure-1). Adult images of male and female
lice are presented in Figure-2. No ticks or other types
of ectoparasites were detected.

Lice prevalence

The prevalence of S. struthionis in ostriches (at
95% confidence interval level [95% CI]) was 94%
(69%—-99%: 95% CI) in male birds and 85% (65%—
96%: 95% CI) in female birds (Table-1). However,

Figure-1: Eggs of Struthiolipeurus struthionis on feathers
of an ostrich sampled in Al-Ain, United Arab Emirates from
May to July 2022.

1mm

Figure-2: Males (&) and females (?) of the adult stages of
Struthiolipeurus struthionis collected from the feathers of
an ostrich on a farm in Al-Ain, United Arab Emirates from
May to July 2022. Dorsal side (a), and ventral side (b).

there was no significant difference in the prevalence
of lice between male and female birds (Fisher’s exact
test, p = 0.63 for pairwise comparison). The mean
intensity of lice was 5.67 (3.87-8) and 9.0 (5.86-12.91)
on male and female ostriches, respectively. No signif-
icant difference was observed in the mean intensity
of lice between male and female ostriches (p = 0.13
for pairwise comparison, Bootstrap 2-sample t-test).
Similarly, no significant difference was observed in
the mean abundance of lice between male and female
birds (5.31 for males and 7.62 for females; Bootstrap
2-sample t-test, p = 0.25 for pairwise comparison).

The prevalence of lice on birds in July was sig-
nificantly higher (100%) than that in May (66.7%)
(Fisher’s exact test, p = 0.03). However, the preva-
lence of lice did not differ significantly between May
(66.7%) and June (93.8%) and between June and July
(Fisher’s exact test, p > 0.05 for all pairwise compar-
isons). The mean intensity of lice was significantly
higher in June (10.6; 95% CI: 7.20-14.00) than in
May (3.25; 95% CI: 1.75-4.88) (Bootstrap 2-sample
t-test, p = 0.001). However, there was no signifi-
cant difference in the mean intensity of lice on birds
between May and July and between June and July
(Table-2: Bootstrap 2-sample t-test, p > 0.05 for all
pairwise comparisons). The mean abundance of lice
on birds was significantly higher in June (9.94; 95%
CI: 6.50-13.31) than in May (2.2; 95% CI: 0.92-3.75)
(Bootstrap 2-sample t-test, p = 0.001 for all pairwise
comparisons). There were no differences in the mean
abundance of lice on birds between May and July or
between June and July (Table-2; Bootstrap 2-sample
t-test, p > 0.05 for all pairwise comparisons).

Discussion

Ostrich farming has an extremely low car-
bon footprint compared to other livestock produc-
tion [31], and it is relatively new in the UAE, with
increasing preference among people. Only S. struthi-
onis lice were detected in the examined ostriches and
their prevalence was assessed over three consecutive
months from May to July. Morphological analysis of

Table-1: Prevalence, mean intensity, and mean abundance of Struthiolipeurus struthionis on ostriches in Al-Ain, UAE in

the period from May to July 2022.

Host sex Numbers Numbers Prevalence % Mean intensity Mean abundance
examined infested (95% confidence level) (95% confidence level) (95% confidence level)

Male 16 15 94 (69-99) 5.67 (3.87-8) 5.31 (3.44-7.50)

Female 26 22 85 (65-96) 9 (5.86-12.91) 7.62 (4.92-11.19)

UAE=United Arab Emirates

Table-2: Monthly P, MI, and MA of Struthiolipeurus struthionis collected from male and female ostriches in Al-Ain, UAE in
the period from May to July 2022. Numbers were presented at 95% confidence level.

Sampling months P (95% CI)

MI (95% CI) MA (95% CI)

May 66.7 (34.8-90)
June 93.8 (69.7-99.8)
July 100 (76.8-100)

3.25 (1.75-4.88)
10.6 (7.20-14.00)
7.0 (3.93-12.07)

2.2 (0.92-3.75)
9.94 (6.50-13.31)
7.0 (3.93-12.07)

P=Prevalence, MI=Mean intensity, MA=Mean abundance, CI=Confidence interval, UAE=United Arab Emirates
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the lice collected in this study confirmed the pres-
ence of S. struthionis. S. struthionis are chewing lice
(Phthiraptera: Ischnocera) that do not suck blood but
feed on feathers [9]. These lice species can easily dis-
appear under feathers; therefore, it is challenging to
detect them [6, 8, 9, 27]. However, lice eggs are eas-
ily visible and are deposited on feather barbs on both
sides along the shaft [8, 9, 32].

This study provides the first record of S. stru-
thionis in the UAE. In this study, we found a high
prevalence of lice in July, as almost all birds were
infested with lice. In a previous study on the effect
of S. struthionis on leather production and leather
quality in South Africa, the number of louse-infested
birds increased from August (late winter) to January
(summer), suggesting a seasonal increase in louse
numbers [33]. To better understand the actual fluc-
tuations in louse populations or seasonal patterns of
infestation, the number of lice should be monitored
throughout the year.

In this study, only one ectoparasite species,
S. struthionis, was found on ostriches. Three species
of ectoparasites, including two mite species, G. bicau-
data and Dermoglyphus pachycnemis, and one louse
species, S. struthionis, have been reported on ostriches
in Egypt [2]. Microscopic examination of feathers was
not conducted to identify the presence/species of mites
in this study. In the present study, we detected 88%
prevalence of lice (94% in males and 85% in females),
whereas 3.85% prevalence was detected in ostriches
in Egypt [2]. Thirty-six species of migratory birds
were examined in Bursa, Turkey, with 72.2% infested
and overall 58.8% infested with at least one species
of chewing lice [34]. In another study conducted on
domestic and wild birds, 48.23% were found to be
infested with at least one louse species, with 32 louse
species detected [35]. In the two northern Iranian prov-
inces of Mazandaran and Guilan, 79 birds belonging
to six bird species, including the Great Crested Grebe,
Little Egret, Purple Heron, Cormorant, Black-headed
Gull, and Rock Pigeon were examined with 15.2%
found infested with lice [36]. Approximately 4000 lice
species have been detected on birds worldwide [28].

S. struthionis is a chewing (biting) louse with
mandibular mouth parts that ingests skin scales and
scabs, causing stress to birds, reducing their weight,
and making them susceptible to secondary infections
and gastrointestinal disorders [5]. However, some lice
species have been reported to feed on blood by gnaw-
ing through the skin and rupturing the soft quills near
the base of feathers [37]. As a result, lice infestation
has a negative impact on the productivity of ostriches
and, ultimately, ostrich farming, resulting in economic
losses. We saw a few ostriches lose their feathers in
the farm. In addition, lice infestation may pose a
threat to humans and animals not only because of their
blood-feeding or chewing habits but also because of
their ability to transmit pathogens. Most chewing lice
are parasites of birds, and several of these lice are

suspected vectors of avian pathogens [38], for exam-
ple, aquatic and other birds are vectors of filarial nem-
atodes [39, 40]. Ranch birds, such as emus, ostriches,
and rheas, are susceptible to similar adverse effects of
chewing lice [38].

Heavy tick infestations have recently been
reported on different livestock species in UAE, includ-
ing camels, cattle, sheep, and goats [19, 41, 42]. Ten
species of ticks on imported ostriches have been pre-
viously identified including Hyalomma spp. [3, 12].
Hyalomma ticks are a vector of the CCHFV [17].
CCHFYV has been reported in ostriches [ 13] and among
workers at an ostrich abattoir in South Africa [14].
Therefore, the ostrich farming industry faces a great
threat of tick-borne diseases due to the high prev-
alence of ticks in this area. Although no ticks were
detected on ostriches in the present study, continuous
surveillance is crucial to avoid future threats.

Limitations

Our study had the following limitations: (1) We
conducted the study on only one private farm; (2) han-
dling ostriches to examine for ectoparasites required
effort and labor; accordingly, the sample size was
small; and (3) each month, birds were randomly
selected from different pens and were investigated for
only 3 months, May, June, and July; thus, the actual
dynamics of louse population and seasonal patterns of
infestation throughout the year could not be assessed.

Conclusion

Ratite farming is a relatively new field of ani-
mal production in the UAE. At present, little is known
about parasites, other veterinary problems, and health
management of these exotic birds in the Middle East,
whereas most of the information on the health and
production of farmed ostriches is based on publica-
tions from South Africa. S. struthionis was reported
to have a high prevalence in the present study, rais-
ing concerns about the potential role of lice in causing
health-related changes and production losses among
farmed ostriches in the UAE. Therefore, breeders and
veterinarians in the UAE should have a basic knowl-
edge of ratite ectoparasite monitoring, prevention
and control, and other health management strategies
to obtain maximum benefits from this new livestock
industry.
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