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Abstract

In the present study, 108-week-old Hyline W-98 laying hens, reared in a cage system in a farm
allocated in Tepatitlan de Morelos Jalisco, México, showed cyanosis of the comb and wattles, and
greenish-brown diarrhea. Macroscopic lesions revealed diffuse inflammation of the caecum with
thinning walls and the presence of numerous small white worms of almost 2 cm, identified as
Heterakis gallinarum. The liver was severely congested. Histopathological examination of the liver
revealed the presence of necrosis and numerous forms of Histomonas trophozoites. Due to the
unavailability of commercial vaccines and therapeutics against H. meleagridis, field surveillance
in poultry is proviral to understanding the epidemiology and pathogenesis of H. meleagridis and
identifying solutions for histomoniasis. Additionally, the advantage of production in cages system
is the control of parasitic infections; the subject of research is how birds were infested with
Heterakis gallinarum and Histomonas meleagridis in this type of production.
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Introduction

Gastrointestinal parasites in laying hens are a
common problem with high prevalence in
production systems, affecting their
performance, as they lead to loss of body
weight, loss of blood and plasma proteins via
the gastrointestinal tract and leads to
alterations in protein metabolism, depression
in the activity of intestinal enzymes and
accompanied with diarrhea (Tellez et al.,
2023). One of the internal parasites affecting
birds' digestive tract is Heterakis gallinarum, a
genus of gastrointestinal nematode
helminths. The Heterakidae family inhabits
the caecum of several domestic and wild
gallinaceous birds (Das, 2019). Heterakis
gallinarum experts a traumatic and mild
irritating action on the caecal mucosa, where,

in parallel, they exert an exploratory action by
feeding on tissue and exudates
(Beckmann, 2021).

Heterakis gallinarum acts as a vector for
transmitting Histomonas

tissue

meleagridis, an
anaerobic protozoan parasite that causes
histomoniasis, also known as enterohepatitis
or enzootic typhlohepatitis. The eggs of the
caecal worm can survive in the environment for
three weeks while harboring Histomonas.
However, earthworms and houseflies can also
ingest these eggs and act as secondary vectors
(paratenic hosts), as well as through feed and
water contaminated with eggs
(Marchiondo, 2019). Heterakis gallinarum,
having a high persistence in the host, becomes
important for the survival of Histomonas

infective
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meleagridis, mainly affecting turkeys with
lesions in the cecum and liver. The mortality
rate in turkeys can reach up to 80%-100%
(Hess, 2020). After parasitizing and degrading
the caecal tissue, histomonas migrate to the
liver through the hepatic portal blood, causing
pathognomonic hepatic lesions in the form of a
target and caseous cecal nucleic. Although less
common, it has also been shown that
Histomonas meleagridis can infect areas such as
the brain, pancreas, heart, lungs, kidneys,
spleen, and bursa of Fabricius (Beer et al.,
2022).

Histomoniasis can also occur in chickens,
but the disease is not severe in chickens
compared to turkeys (Mitra et al., 2018). The
mortality in chickens can reach up to 10-20%
(McDougald, 2005). However, it can cause
more severe economic losses in chickens
compared to turkeys due to the number of
birds involved and the frequency of
incidences. The separate rearing of poultry
species is critical as chickens are considered
partially resistant to histomonosis, frequently
serving asymptomatic carriers and
reservoirs of Histomonas meleagridis-infected
heterakid eggs (McDouglad, 2005).

In the last decade, there has been an
increase in research about histomonosis (Abd
Elwahab et al.,, 2021). However, some
epidemiologic aspects remain unanswered,
such as risk factors associated with the
transmission of histomonosis and the lack of
a model of infection by horizontal
transmission. The replication of horizontal
transmission of histomonosis has not been
consistent in many research groups in the last
few years (Regmi et al., 2016). Currently, there
are no available commercial vaccines against
Histomonas meleagridis. Additionally, the
efficacy of available therapeutics is
inconsistent, and there are no registered
products some Therefore,
biosecurity and surveillance studies of
Histomonas meleagridis in chickens and
turkeys crucial for minimizing the
transmission and better-understanding
disease epidemiology. In this study, Heterakis
gallinarum and Histomonas. meleagridis were
detected in laying hens kept in cages with
raised floors.
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Case history

In 2024, during the late first molting period of

108-week-old Hyline W-98 laying hens, clinical
signs of emaciation (Figure 1), cyanosis in the
comb and wattles, and greenish-brown
diarrhea were reported. The flock size was
25,000 birds, reared in cages on a farm located
in Tatiana de Morelos, Jalisco, Mexico. Hens
had a history of vaccination against Newcastle
(ND), infectious bronchitis (IB), infectious
bursal disease (IBD), infectious
laryngotracheitis (ILT), infectious coryza, avian
encephalomyelitis (AE), and pox virus.
Additionally, they were treated quarterly
against ectoparasites. Upon inspection, lesions
of chronic diffuse caecal inflammatory
processes and thinning of the walls with the
presence of nematodes were found, as well as
severe congestion of the liver (Figure 2). Ceca

and liver samples were collected for
microscopic and histopathological
examination.

Microscopic examination

Using a stereoscopic microscope, the nematode
showed the typical morphological
characteristics of Heterakis gallinarum.
Nematodes were approximately 8-15 mm in
length in the caecum, had an accentuated tail,
and a widened esophagus forming a posterior
bulb corresponding to the Heterakis gallinarum
(Figure 3 A).

Histopathological examination

The liver samples preserved in 10% formalin
were used for histopathological examination
and stained with hematoxylin-eosin.
Histological findings in liver tissue showed an
inflammatory process with giant
multinucleated cells, macrophages, epithelioid
cells, lymphocytes, and around small clear
areas with eosinophilic roundworms identified
as Histomonas meleagridis trophozoites with
extensive parenchymal necrotic areas (Figure
3B, C,D)

Discussion

Although Heterakis gallinarum has a direct
life cycle that does not require an
intermediate host to be completed, it is
generally believed that birds raised on high
density have a higher risk of infestation
(Cupo and Beckstead, 2019). The biological
cycle of Heterakis gallinarum is illustrated
in Figure 4. The presence of this parasite is
practically non-existent in birds reared in
cages.



Figure 1: Body appearance of the birds with cachectic disease.
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Figure 2: Macroscopic lesions with diffuse chronic inflammatory conditions, with thinning of the blind
walls due to severe parasitosis by Heterakis gallinarums (A and B). Gross pathology of the liver in chickens
naturally Heterakis meleagridis, showing severe congestion (C).
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Figure 3: Microscopic and histopathological examination. (A) shows Heterakis gallinarum in the caecum, with an
approximate length of 8-15 mm; the accentuated tail of the long, widening esophagus was observed at the

stereoscopic microscope, forming a posterior bulb corresponding to Heterakis gallinarum.

(B and C)

histopathological examination of the liver, focal areas of necrosis containing numerous forms of trophozoites of
Histomonas meleagridis (arrow), as shown by H&E stains; and (C) shows liver tissue with an inflammatory process
with areas with eosinophilic roundworms identified as Histomonas meleagridis trophozoites (arrow).

However, in the literature, it has been
reported that some vectors, such as the
earthworm and house fly, can host their
eggs during the infesting phase, as well as
contaminated food and water, which birds
have access to by ingesting (Jilo et al.,
2022). In addition, their eggs serve as a
vector for the protozoan  parasite
Histomonas meleagridis, which causes
histomoniasis in birds and disease due to
severe inflammation of the caecum and
liver. The mortality rate of up to 90% in
turkey flocks is high. Figure 5 shows the
complex transmission of Histomonas
meleagridis.

It is generally believed that birds raised
in high stocking density on bedding have
a greater risk of accumulating large
amounts of nematodes. The eggs of this
parasite are mostly very resistant to
environmental conditions and release the
protozoan in the caecum, where they
multiply by simple bipartition. Female

worms deposit up to 900 eggs a day, which
reach the outside with faeces and reach the
liver via the bloodstream. Infectious L2
larvae develop in the environment within
these eggs in about 7 to 70 days, depending
on stocking density, humidity of the litter,
and environmental temperature (2 to 4
weeks at 27°C) (Terra et al., 2023). The
larvae hatch in the crop and gizzard but
mostly in the small intestine. Then, they
migrate to the caecum, where some invade
the mucosa or remain in the crypts. The
prepatent period is 24 to 36 days (Cupo
and Beckstead, 2019). Heterakis spp. play
a role in transmitting Histomonas
meleagridis, which are unable to initiate
the disease in the absence of caecal worms.

Histomoniasis is a frequent disease
nowadays, causing drastic economic losses
(Liebhart et al., 2010). The reason for this
may be due to the withdrawal of several
therapeutics that were used for controlling
and preventing disease in the past. In



chickens, the cause of the disease is less
severe, but it can cause lesions in the
cecum and liver and a significant decrease
in egg production (Tahseen, 2016; Terra,
2023). This study revealed gastrointestinal
parasitosis caused by the mnematode
Heterakis. gallinarum. Even though the
chicken comes from an intensive
production system in elevated cages, this
type of parasitosis would not exist,
possibly caused by the production
conditions, the presence of fauna, and
vectors such as the fly.

The control of parasitic diseases
depends mainly on accurate and timely
diagnosis to establish the correct and
prophylactic therapeutic
measures that allow for the improvement
of the profitability of the production.
Although histomonosis is not a new
disease, and multiple investigations have

effective and

been conducted over the last century to
understand this disease better, various
aspects of transmission and factors
influencing disease outcomes are not fully
The complex dynamism
between Histomonas meleagridids, the

understood.

H. gallinarum adult
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Egg hatches and larvae ‘
grow into adults

Lays eggs in the
digestive tract

host immune system, and the microbiota
in the caeca and the litter makes predicting
and understanding the pathogenicity and
transmission difficult. Biosecurity
measures to prevent exposure to
Histomonas meleagridis or vectors of this
protozoa are important to reduce
histomonosis incidence due to the absence
of vaccines or approved drugs (Beer et al.,
2020). In the early stages of the disease,

one possible strategy for preventing
outbreaks of histomonosis is controlling
the intermediate host Heterakis

gallinarum, but with limitations. Control of
intestinal parasites was done with
Fenbendazole, an approved antiparasitic
for the treatment against Heterakis
turkeys and laying birds. Benzimidazole
agents, such as Fenbendazole, are
authorized to control Histomonas
gallinarum in chickens in the United States
(Regmi et al., 2016). Implementing fat-
soluble vitamins A, E, D3, and K is a good
practice since the absorption of fat-soluble
vitamins decreases when intestinal
diseases occur, such as histomoniasis.
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Figure 4: Biological cycle of Heterakis gallinarum. The larvae hatch in the crop and gizzard, but most of
them in the small intestine and then migrate to the caecum, where some invade the mucosa and pass into
the lymphatic tissue; others remain in the crypts or return to the lumen. The prepatent period is 24 to 36

days. (Created with BioRender.com).
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Figure 5: Complex transmission of Histomonas meleagridis Histomonads can be consumed by Heterakis
gallinarum and can be subsequently incorporated into the netamode ova. Carrier birds such as chickens can
harbor the cecal worms and shed infected heterakid eggs into the environment. Earthworms, flies, and other
invertebrates can be intermediate mechanical vectors of infected heterakid ova. Turkeys may ingest infected
materials such as excreta or invertebrates contaminated with the protozoa. Once inside the intestine, the
histomonads migrate to the ceca, replicating and degrading the cecal lining. Direct transmission can occur
rapidly from turkeys to turkeys due to cloacal drinking and reserve peristalsis movement of materials into the

vent region (Created with BioRender.com).

Conclusion and recommendations

It is essential to monitor chicken flocks
monthly and take faecal samples
determine the complete elimination of
Heterakis gallinarum since it is an
intermediate host of Histomona. Although
histomonosis is not a new disease, and

to

several investigations have been carried
out during the last century to understand
this disease better, the complex dynamics
between Histomonas meleagridis,
Heterakis, the host immune system, and
the microbiota in the caeca are the
predisposing factors that must be treated
in birds in elevated posture in cages, as
well as carry out a deworming protocol for
its prevention, control, breaking the
biological cycle of the parasites and
controlling flies.
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