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Abstract Histomonas meleagridis is a flagellate protozoan
parasite living in the cecum of birds digestive system and is
the causative agent of histomoniasis. In this study 110
poultry fresh stool samples were assessed in order to detect
H. meleagridis, and egg or adult worm of Heterakis gal-
linarum in Lorestan province, Iran. The results showed that
the prevalence of H. meleagridis was 31%. Also, 19.5% of
infected poultry had a watery stool. The eggs or adult
worms of H. gallinarum were not seen in any of the
samples. The results showed the high prevalence of this
parasite, and the factors such as temporary hosts, suscep-
tible hosts, and cloacal transmission with the involvement
of water containing the parasite are the effective risk fac-
tors in prevalence. It is better to considered H. meleagridis
as waterborne parasites, so further epidemiological studies
on other birds are suggested to determine the parasite
pathogenic strains using molecular methods.
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Introduction

Histomonas meleagridis is a flagellate protozoan parasite
living in the cecum of birds’ (Callait-Cardinal et al. 2007,
McDougald 2005). This parasite belongs to the order Tri-
chomonadida with short life outside the host body and
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disintegrates within a few hours (Lotfi et al. 2012; McDou-
gald 2005). This causative agent of histomoniasis (Black-
head disease) has been reported in many of the birds was only
known in Europe, East Asia, and Australia, but now it is seen
in all the countries with poultry breeding (Heelsbergen 1929;
McDougald 2005; Patra et al. 2013). Although by PCR, the
presence of parasite is proved in most tissues of infected
birds, cecum and liver have shown to be the most important
predisposing sites (Huber et al. 2006). Infection with this
parasite has been reported in many birds, but infection in
turkeys is the most critical case with occasionally mortality
rate of 100%, with above two million dollars losses per year
in some countries such as the United States, and then, the
chickens with mortality rate of 10-20% (McDougald
1997, 2005). The main transmission is through the cecal
worm (Heterakis gallinarum) eggs known as, considered as
the parasite reservoir and protective (Aka et al. 2010; Lister
2010), proved by the presence of nematodes in birds infected
with H. meleagridis, which is known as the potential carrier
(Patra et al. 2013). The birds develop H. meleagridis infec-
tion by eating the H. gallinarum embryonated eggs con-
taining H. meleagridis from farms or eating the earthworms
infected with H. gallinarum containing the above parasite
(Esquenet et al. 2003; Patra et al. 2013). However, since the
parasite infection is reported without the presence of nema-
tode in some fields (Chossat 2002), the various transmission
ways are also discussed, directly through the mouth that is
not so important, or the cloacal drinking or cloacal drop that
are more important, since it is shown that the poultry absorb
the watery or suspended materials through the cloaca and
transfer them to the cecum through the Bursa of Fabricius
(Huber et al. 2006; Patra et al. 2013; Sorvari and Sorvari
1977). Recently, a cyst structure of the parasite is found in the
culture media, which is believed to be another transitional
mechanism of the parasite, however, the form is so rare and
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Table 1 Frequency of H. meleagridis infection in flocks of ten in the studied birds in Lorestan province

Flocks Frequency (%)

1 2 3 4 5 6 7 8 9 10 11 Total
Infected cases 1(10) 3@30) 220 4@M0) 6(60) 1(10) 5(¢0) 220 3@0) 330 440 34@31
Noninfected cases 9 (90) 7 (70) 8(80) 6(60) 4(40) 900 5@G0) 8@ 7700 7((70) 6(60) 76 (69)

transmission in this way has not also been proven (Zaragatzki
et al. 2010).

This research aimed the epidemiological study of H.
meleagridis in poultry for the first time in Khorramabad,
Lorestan province, Iran, to be an introduction to further
studies in pathogenicity to determine the pathogenic strains
in that region.

Materials and methods
Study area

The city of Khorramabad with an area of 6447 km? is the
capital of Lorestan province that is the largest province in
western Iran. Since the Zagros Mountains prevent the
Northern winds to this region, the warm seasons are longer
than the temperate and cold seasons including the biggest
part of the year with temperature up to 42 °C in the hot
days (Ali and Pirasteh 2004).

Sample collection

This descriptive—analytical study was conducted on poultry
in Khorramabad city, Lorestan province, Iran, since April
2015 for a year. The sample size was estimated based on
N = % formula with 95% confidence interval in a
number of 110 samples. Ten fresh stool samples were
collected daily in the sterile disposable plastic containers
and located at a temperature of 38 °C (temperature of the
digestive system of birds).

Direct and concentration methods

Two slides were separately prepared from fresh stool sam-
ples, one in warm normal saline and another in lugol in order
to assess for the presence of H. meleagridis trophozoite and
H. gallinarum eggs or sometimes adult worms, separately.
Formalin-ether concentration method was also done.

Staining technique
For suspicious cases, a thin spread was made from the

sample and after fixing with methanol, it was stained with
Giemsa for 20 min and then re-examined.
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Culture method

Almost 1 g of stool samples was mixed in 10 ml of warm
physiological saline, and after passing through the 400 um
sieve centrifuged in 3000g, the supernatant was discarded,
and the sediment was incubated to 5 ml of RPMI 1640
medium supplemented with inactivated horse serum and an
amount of starch without the use of antibiotics at 38 °C,
and it was investigated using the microscopic for three
consecutive days.

Results

The studied poultry included 80.5% hens, 12.5% chicks,
and 7% roosters. The prevalence of H. meleagridis was
31% (Table 1). The lowest prevalence was reported in the
direct method (20%) that compare to other diagnostic
methods used, the difference was significant (p < 0.0.5).

The result showed 19.5% of the infected poultry with H.
meleagridis had watery stools. The infected poultry
infected had clinical signs of weight loss (8%), feather loss
(8%), pasty stool (13%), and watery diarrhea (19.5%). H.
meleagridis growth was lower in culture media containing
antibiotics, which is probably caused by the reduction in
bacterial synergistic effect for the growth of the parasite.

In some culture media, along with H. meleagridis, the
flagellated parasites of Trichomonas spp. were also seen. In
none of the samples, H. gallinarum eggs or other worms
were not observed.

Discussion

The studied poultry was living in groups or small flocks to
meet the daily necessities of households (eggs, meat, and
chicks’ production). The storage conditions in cold seasons
were the mud nests without fans at night, and sheltering
with low mobility in a corner after breakfast of grains or
flour at morning. In contrast, in the long warm seasons,
they spent the nights in the open wall or wooden nests, and
spent the days with activity in the meadow, or probably the
surrounding wastewaters with neighbor birds or in the
small water ponds, due to the overflowing of water
extracted from wells or pipes in soil, sand, manure, or a
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Fig. 1 An example of location birds. A small flock of poultry

mixture of them at the end of yard downhill for playing,
clawing, pecking, eating liquids or foods, sitting and
probably defecated (Fig. 1).

The results of this study showed that prevalence of H.
meleagridis in the poultry was 31%, indicating a significant
increase compared to the previous study, 11.9% in the
poultry, and 6.5% in the birds (Badparva et al. 2015). In all
the studied groups, there was also 10-60% of infection
indicating a warning for the animals and economy of
owners.

It is surprising that the epidemiological studies of this
important pathogen parasite that can be considered as a
basis for other studies have not been conducted in Iran, and
been little in the world, while, the human parasites studies
have been sufficiently studied (Badparva et al. 2014a; b),
which can be due to the negligence of authorities towards
the veterinary science and how to achieve clean and
hygienic animal husbandry practices. Several methods
have been reported for parasite transmission depending on
risk factors associated such as the type of bird, habitat,
geographic location, climatic conditions, nutrition, food
consumption and even parasite strain. The high prevalence
of parasite in the present study showed that the transmis-
sion facilities of this parasite are provided in the study area,
but the type of transmission can be discussed. Although the
cyst stage is reported, this type of transmission is not
approved, so it cannot be invoked (Zaragatzki et al. 2010).

However, it has been shown that the oral administration
of infected material was appropriate for introduction of
histomoniasis (Tyzzer and Collier 1925), but the
researchers have concluded that the birds cannot be
infected by eating the new parasite-infected disposed
material, which is probably due to the acidity of the gizzard
and crop, because the infection is caused by eating the
alkaline material, known as the modified infection (Horton-
Smith and Long 1955; Lund 1956). Hence, it is accepted
that the only way for transmission of H. meleagridis is
through the cecal nematode eggs, H. gallinarum, to alive
the parasite inside for several years as a resistant protection
(Farr 1961; Hu et al. 2004). The eggs infected with parasite
directly enter the avian digestive system or the birds are
indirectly infected by eating the earthworms (Esquenet
et al. 2003; Patra et al. 2013).

On one hand, the indices such as acidity of the giz-
zard, crop and parasite sensitivity, and on the other hand,
the lack of eggs or H. gallinarum adult worms the oral
transmission was ruled out, so the transmission should
be direct since it is a sensitive parasite. At least three
indices of infection source, transmission and host are
required to transmit any disease agent. It was shown in
this study that a percentage of each flock is the tempo-
rary host for other poultry, particularly, when there are
clinical symptoms such as diarrhea or uncontrolled
defecation reported. However, some studies introduced
the ducks, an aquatic bird, as the host of this parasite
(Takakuwa et al. 1998).

The cecum transmission was experimental and caused
the infection (Hu et al. 2004). The sensitivity of H.
meleagridis outside the body and lack of adult nematode or
eggs indicating that the transmission should be performed
quickly and directly, thus, there is no way except the water
containing the parasite through the cloacal drinking. If
accepted H. meleagridis such as Giardia lamblia, Cryp-
tosporidium, and Entamoeba histolytica as the water-borne
parasites, so it is influenced by the climatic environmental
conditions such as heat (Slifko et al. 2000).

The high prevalence of parasites in the birds studied,
indicating the susceptibility of the host for this parasite. If
the source, host and transmission conditions are provided,
the prevalence of infection is conducted easily, it might be
an even epidemic, and the relative presence in all the
studied area suggests the endemic state.

It is suggested first epidemiologic study conducted
parasites in birds in order to determine the prevalence,
transmission and the susceptible birds. Then the pathogenic
strain is specified using the molecular methods, and the
required prevention is achieved using the drugs with no
side effects and necessary training.
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