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Abstract:

Parasites are a significant health threat and an obstacle to the development of the ostrich farming
industry. So, identification of parasitic infections in breeding farms is essential. This study
examined 311 stool samples from 10 farms in Tehran province for parasite infection using
sedimentation-and flotation methods. Results revealed that 33.44% of both adult and immature
ostriches were infected with eight types of helminthic and protozoan parasites. Eimeria spp. were
the only infection found in immature ostriches, while five helminthic and three protozoan genera
were identified in adults. Libyostrongylus douglassi had the highest prevalence at 11.25%, and
Codiostomum struthionis had the lowest at 0.64%. Overall, the prevalence of these infections
serves as a warning. for this emerging industry. Insufficient breeder knowledge about parasitic
diseases, inadequate health management, and a lack of preventive measures may worsen the
infection risks.
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1. Introduction

The ostrich (Struthio camelus) is a bird native to Africa and a member of the ratite order. It is the
world's largest bird, with corresponding large eggs. Ostriches have long necks and legs, can run at
speeds of up to 70 km/h, making them the fastest bird on land, but they cannot fly (1). Their diet
primarily consists of plants, though they also consume invertebrates. Living in groups of 5 to 50,
ostriches hide by lying flat on the ground when threatened or, if cornered, will defend themselves
with powerful kicks. Some are domesticated for ornamental feathers, clothing; leather, and meat.
Males have black feathers with white tips, while females are brown. Both sexes have featherless,
bald heads and necks. Ostriches often coexist with herbivorous mammals like zebras, buffaloes,
and wildebeests (1).

Ostriches are prone to various infectious diseases, including yolk sac infection, foot deformities,
inflammatory bowel disease, Newcastle disease, smallpox, influenza, angina pectoris, necrotizing
edema, coccidiosis, eye infections, mycoplasmosis, and fungal and parasitic diseases (2). Parasitic
diseases in ostriches are categorized into external and internal parasites. Key internal parasites
include the worms Libyostrongylus douglassi (ostrich stomach worm), Houttuynia struthionis
(pumpkin cestode), Codiostomum struthionis, Phyllophtalmus grali, and protozoa such as
Toxoplasma, Histomonas, Cryptosporidium, and Eimeria. Both internal and external parasites can
impact ostriches, often exacerbated by poor management, high bird density, and inadequate
hygiene (3).

Reports of parasitic infections in ostriches have emerged globally, including studies in Botswana
(4), Spain (5), and Nigeria (6). In Iran, research has been sporadic and limited. Given the
establishment of ostrich farming over the past decade and the centralized breeding methods in the
country, further studies are warranted: Eslami et al. (2007) reported the prevalence of certain
internal parasites in ostriches imported.from Europe in 2002-2003 (7). Subsequent studies were
conducted in Mashhad (8), Fars‘province (9), and Saveh in ostrich farms (10).

Ostrich breeding is increasinglyrecognized as a viable industry worldwide, but like other
livestock, ostriches face threats from internal and external parasites, which can lead to significant
economic losses. Thus, there is anurgent need for health research and development to support this
industry. This study represents the first comprehensive assessment of both helminthic and
protozoan parasite diversity.and prevalence in ostrich breeding farms within Tehran province,
highlighting critical gaps incurrent health management practices and emphasizing the urgent need
for targeted prevention strategies in Iran's growing ostrich farming sector.

2. Materials and Methods

This study was conducted in 2015 at the Razi Institute as a research project. The Agricultural
Organization of Tehran Province reports that there are 48 active ostrich breeding and fattening
farms in the area. Following clinical examinations, stool samples were collected from 10 farms in
Varamin, Malard, Pakdasht, Shahr-e Ray, Kahrizak, Zarandieh, Shahriar, and Robat Karim. The
farm selection and sampling method were random, and no clinical examination was performed on
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the ostriches. Sampling occurred three times over intervals of one to three months, and the samples
were sent to the parasitology laboratory following standard protocols. They were analyzed using
sedimentation and flotation tests, with parasites identified based on the morphological
characteristics of worm eggs, trophozoites, cysts, and oocysts, referencing reliable parasitology
sources. The gathered data was then statistically analyzed.

3. Results:

A study of 311 adult and immature ostriches in various regions of Tehran province revealed that
104 (33.44%) were infected with eight types of helminthic and protozoan parasites. Eimeria spp.
infection was found only in immature ostriches, while adult ostriches had five genera of worms
and three genera of protozoa. Libyostrongylus douglassii showed the highest prevalence at
11.25%, while Codiostomum struthionis had the lowest at 0.64% (Table 1).

Table 1: Parasitic infection rates in 311 immature and adult ostriches from/Tehran province.

Parasites Genus

Helminthes Libyostrongylus douglassii
Capillaria spp.
Ascaridia spp.
Codiostomum struthionis
Trematode egg

Protozoan Eimeria spp. oocysts
Entamoeba spp. trophozites
lodamoeba.spp. cysts

Total

Infected
No: (%)
35(11.25)
5 (1.60)
5 (1.60)
2 (0.64)
11(3.53)
17 (5:46)
23 (7.39)
6 (1.92)
104 (33.44)

Images of worm eggs and trophozoites, cysts, and oocysts of protozoa identified in this study are

shown in Figure 1.
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Figure 1: Images of worm eggs and trophozoites, cysts, and oocysts of protozoa identified in this
study, including: (A) Capillaria eggs; (B) Ascaridia egg; (C) Libiostrongylus egg; (D) Nematode
larvae; (E) Trematode egg; (F) Codiostomum egg; (G) Entamoeba trophozoites; (H) Eimeria
oocysts; (1) lodamoeba cyst.

4. Discussion

The ostrich farming.industry inulran, particularly in Tehran province, is growing in areas such as meat,
leather, and other by-products. The history of ostrich farming in Iran began in 1994 with the arrival of
breeding flocks, fertilized eggs and day-old chicks from South Africa, Zimbabwe, Canada, the Netherlands,
Belgium,/Turkey and Spain. Today, 5 combined ostrich farming units (meat and breeding) with a capacity
of 7870 birds (in the cities of Pishva, Shahriar, Rey and Varamin) and 6 fattening ostrich farming units with
a capacity of 910 birds (in the cities of Mallard, Varamin, Qarchak, Robat Karim) are operating in Tehran
province. In the present study, 311 (48 immature and 263 mature) ostriches from 10 breeding ostrich
farming units were sampled to investigate parasitic infection. All these farms are managed with outdoor
system. However, parasitic infections pose a significant threat to this emerging sector. The outdoor
farming methods, inadequate hygiene, and the lack of preventive measures against parasitic diseases on
some farms increase the risk of infection. Additionally, the prevalence of parasitic infections in older
ostriches and their relatively advanced age may contribute to the persistence of these infections.
Addressing parasitic infections is essential due to their negative effect on overall efficiency. In total, 311
samples from 10 farms in Tehran province showed a 33.44% infection rate in chicks and adult ostriches.
This aligns with Eslami et al.'s findings of a 25-55% nematode infection prevalence in imported flocks (7).
While Masoudi Rad et al. (2008) reported no infections in Mashhad (8), Behzadi et al. found a 28%
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Cryptosporidium infection rate in Fars Province (9). Additionally, Nabatiyan Javan et al. (2012) identified
parasitic infections in ostrich farms near Saveh, with 23% of samples testing positive for Eimeria oocysts
(10).

In the present study, ostriches were infected with 8 types of helminthic and protozoan parasites. In
immature ostriches, only Eimeria infection was detected. However, in adult ostriches, five genera
of worms and three genera of protozoa were detected. Among them, the highest rate of infection
of ostriches was with Libiostrongylus douglassii (11.25%).

Libyostrongylus douglassii is a gastrointestinal parasite belonging to the family Trichostrongylidae
(11). The parasite is very small, round, reddish-yellow worms about 3 mm long; males 4-6 mm
long and females 5-6 mm long (11). Due to their small size, they are not visible to the naked eye.
Infection with this parasite causes libyostrongylosis, where the fully mature worm stops the
secretion of gastric glands. The stomach lining becomes infected and swollen, and a thick, mucous
protective layer surrounds the parasite, and the gastric juice needed«for preliminary digestion of
food is unable to reach the proventriculus interior, resulting in spoilage of its contents. Signs of
the disease are similar to those of constipation, such as lethargy (paralysis), loss of appetite
(apathy), hard and pellet-like feces, and dull feathers. The urine is thick and the bird has a foul-
smelling breath. Young ostrich chicks are particularly susceptible to this parasite (12). However,
in the present study, it was not found in immature ostriches. Ostrich chicks grow poorly if infected,
are anemic, and mortality can be high. Severe infection can cause proventriculus occlusion and
may result in high mortality (12). Mortality in.young ostriches less than 8 months of age may be
as high as 80%. Severe infection may kill chicks within a few days. The adult worms and late
larval stages live in the crypts of the glandular portion of the proventriculus wall and gizzard (1).
In adult ostriches, the infection typically leads to gastrointestinal issues such as diarrhea, weight
loss, poor feed conversion, and reduced.growth rates. In more severe cases, heavily infected birds
can experience anemia, dehydration, weakness, and even increased mortality if left untreated.
Chronic infections can impair overall health and productivity, making parasite control crucial in
ostrich farming operations. Each.bird can shed up to 3 million parasite eggs per day (13). The
parasite eggs are extremely resistant and can survive outside the host for up to 3 years. The parasite
may be spread by infective larvae in pastures, by droppings containing parasite eggs, or on shoes
or vehicle tires (13). Diagnosis is based on the finding of Libiostrongylus in the proventriculus or
the finding of Trichostrongylus eggs in the host's feces (1). It is the most economically important
gastrointestinal parasite of ostriches, causing serious losses. Libiostrongylus has been reported in
ostriches in various regions of Africa, North America and Europe (11). This parasite has been
reported in Spain.(5), Scotland (14), Italy (15), and Nigeria (6). It has been reported at a rate of
25-55% in ostriches imported from Europe in a farm in northern Iran (7). In the present study,
13.30% of adult ostriches were infected with this parasite, but no infection was observed in
immature ostriches.

Ascaridia and Capillaria can infect all birds, including ostriches. Since most of these parasites
have multiple hosts, it is almost impossible to get rid of them if the flock is involved. The parasites
have been reported in 2% of Nigerian ostriches (6). In the present study, 1.90% of adult ostriches
were infected with these two parasites, but no infection with these parasites was observed in
immature ostriches.
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Codiostomum struthionis is reported for the first time from ostriches reared in Iran. Codiostomum
struthionis is a parasitic nematode of the Strongylidae family and is specific to ostriches (12). It is
relatively large (about 1-1.5 cm long) and white in color (11). It is usually found in the large
intestine and cecum of ostriches, feeds on mucus and disrupts water absorption (16). This parasite
is prevalent in African ostriches (11). This parasite has also been reported from ostriches in Italy
(15). In the present study, 0.76% of adult ostriches were infected with these two parasites, but no
infection with these parasites was observed in immature ostriches.

Eimeria spp. are common and dangerous coccidian protozoan of poultry. Different species of
Eimeria cause loss of appetite, weakness, ruffled feathers, and the feces of the birds may contain
blood. Symptoms are usually mild in ostriches and the severity of thesinfection can-only be
accurately diagnosed by postmortem examination (12). If diarrhea/is observed, even mild,
coccidial agents should be considered. In young birds, especially those kept in wetslitter or open
environments, coccidiosis can cause extensive damage. It'has been reported in 3% of ostriches in
Nigeria (6) and in 34% in apparently healthy ostrich chicks in Botswana (4).-Young chicks were
most frequently infected, while ostriches older than 9 weeks of age did not have oocysts in their
feces. Since these chicks develop normally, without any signs of diarrhea, these coccidia appear
to be non-pathogenic (3). This parasite was reported in a four-year study of 500 ostriches in Spain
(5). Eimeria species were also reported in Argentine ostriches (3), from ostriches in Italy (15) and
Irag (17). In the present study, 32.5% of adult ostriches and 25.6% of immature ostriches were
infected with this parasite.

Amoebae include parasitic and commensal species from all vertebrate classes and some
invertebrates. They have a direct life.cycle, usually with cysts serving as the stage of transmission
from one host to another (18). Only two species of Entamoeba have been described in birds: E.
gallinarum, from the E. coli group,/in chickens, turkeys, seagulls, ducks and geese and E. anatis,
from the E. histolytica greup, in ducks<(18). No,Entamoeba species has been reported from
ostriches, although there have been several observations of the presence of amoebas in this bird.
These include reportsin Spain (19); Greece (20); and England (14). Some researchers believe that
more than 80% of the samples contain cysts (and sometimes trophozoites) similar to amoebae
belonging to the Exbovis group: (19). In the present study, 74.8% and 28.2% of adult ostriches
were infected with  Entamoeba and lodamoeba-like cysts, respectively. However, the precise
identification of the genus and species of these parasites requires molecular studies, which can be
considered as.a suggestion in future studies.

In conclusion, the prevalence of parasitic infections can be a warning sign for this nascent industry.
The breeder's lack of sufficient knowledge about parasitic diseases, poor health management, and
lack of preventive medication can exacerbate the factors of this infection.

The study emphasizes the importance of targeted parasite control strategies considering the age-
related susceptibility and parasite diversity. The higher prevalence of L. douglassi suggests a need
for focusing on controlling this specific nematode through appropriate anthelmintic usage and
pasture management. The absence of helminth infections in immature ostriches, coupled with the
sole presence of Eimeria spp., points to the importance of coccidiosis control in young birds.
Implementing strict biosecurity measures, regular fecal examinations, and strategic deworming
programs are crucial steps.
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Furthermore, educating ostrich farmers on parasite life cycles, transmission routes, and best
management practices for parasite prevention is vital for sustainable ostrich farming in Tehran
province and potentially other similar regions. A comprehensive approach combining improved
farm management with strategic parasite control will contribute to enhanced ostrich health,
reduced economic losses, and overall growth of the industry. Further research should investigate
the specific risk factors associated with L. douglassi infection, such as pasture conditions, stocking
densities, and deworming practices employed on different farms. Evaluating the efficacy of
commonly used anthelmintics against L. douglassi and other prevalent parasites in Iranian
ostriches is also critical, given the potential for anthelmintic resistance. Mareover, exploring
alternative parasite control methods, such as the use of biological control agents or herbal
remedies, could offer a more sustainable and environmentally friendly approach to parasite
management in ostrich farming.

The economic impact of parasitic infections on ostrich production‘in Tehran province warrants
further investigation. Quantifying the losses associated with reduced growth rates, decreased egg
production, and increased mortality rates due to parasitic infections can provide a strong economic
justification for implementing proactive parasite control programs. This data could also be used to
advocate for increased investment in research, extension services, and farmer education related to
ostrich health management.

Finally, longitudinal studies are needed to monitor the prevalence and diversity of parasitic
infections in ostriches over time and to assess the effectiveness of different control strategies. Such
studies should also consider the impact of environmental factors, such as temperature and rainfall,
on parasite transmission and survival. By gaining a deeper understanding of the epidemiology of
parasitic infections in ostriches, we can.develop more‘effective and sustainable strategies to protect
the health and productivity of these valuable birds: These efforts will ultimately contribute to the
long-term viability and success of the ostrich farming.industry in Tehran province and beyond.
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