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Received 3 Aug 2017 the subclinical nature of the infection in most rabbits and the danger of zoonosis in
Received in revised form 30 Aug 2017 immunocompromised persons. The disease has been diagnosed by clinical signs,
Accepted 26 Sep 2017 histopathological examination and detection of the antibody in serum. The lesions have

Available online 29 Nov 2017 been described mainly in the brain, kidney and liver of infected rabbits. The present report
documented additional lesions seen in a male rabbit presented to the Necropsy Unit of

the Department of Veterinary Pathology and Microbiology, University of Nigeria, Nsukka

Keywords: for euthanasia. Following euthanasia, tissue samples from the rabbit were processed
Encephalitozoonosis and stained with haematoxylin and eosin. The microscopic lesions were comprised of
Meningeal hyperaemia meningeal hyperaemia, myocarditis, chronic nonsuppurative granulomatous hepatitis, and
Myocarditis Encephalitozoon cuniculi spores in the brain parenchyma. The study showed the importance of
Parasite reporting new findings in order to elucidate the pathogenic mechanisms for the disease and to
Rabbits renew attention to its zoonotic potential.

1. Introduction

Encephalitozoonosis is the disease caused by Encephalitozoon
cuniculi (E. cuniculi), a single-cell obligate intracellular parasite
belonging to the phylum Microsporall.2]. Although rabbit is the
main host, a wide range of mammals are susceptible including
rodents, carnivores, monkeys and humans[3-5]. The infection
may be subclinical in affected hosts, but immunosuppression
is associated with more devastating pathologies in the host.
Serological surveys have revealed the occurrence of the infection
in apparently healthy rabbits in different countries of the world[6].

Also, several reports have shown the occurrence of the disease
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in immunocompromised humans with or without HIV infection.
Human encephalitozoonosis in people with immunodeficiency
such as HIV/AIDS is accompanied by a range of pathologies
including brain infection, renal failure, pneumonitis, sinusitis
and granulomatous liver necrosis[7-9]. Encephalitozoonosis was
classified by the National Institute of Allergy and Infectious
Diseases as an emerging infectious disease[10].

In developing countries where rabbits are used for research,
the occurrence of subclinical encephalitozoonosis in rabbits
may, in addition to posing threat to researchers, interfere with
the interpretation of results such as lesions in the tissues.
Although lesions of encephalitozoonosis are well documented in
literature, it is important to report new findings in order to fully
understand the pathogenesis of the disease and to renew attention
to its zoonotic potential. This is a case report of atypical central
nervous system involvement and cardiac lesions as new findings

in encephalitozoonosis in rabbits.
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2. Case report

A 7-month-old male rabbit, weighing 2.4 kg, was presented to
the Necropsy Unit of the Department of Veterinary Pathology
and Microbiology, University of Nigeria, Nsukka for euthanasia.
The rabbit was presented with severe ataxia and head tilt (Figure
1). The clinical signs were observed by the owner about 2 weeks
before presentation. The owner isolated the rabbit from the herd
immediately after the signs were observed. There were 40 rabbits

in the herd including males and females of different ages and

sizes.

Figure 1. Head tilt in rabbit with E. cuniculi infection.

The rabbits were kept in wooden house roofed with zinc,
partitioned with wood, and the areas left open for ventilation
and light were protected with wire mesh. They were fed with
commercial pelleted feed (Vital®). The beddings and feeding
troughs were in good sanitary condition. The owner had been in
the business for 5 years. His customers ranged from high school
and college teachers and students who use rabbits for teaching and
research, to villagers who use rabbits for food. The present case
was the first case with such severe illness in his rabbit farm.

Euthanasia was achieved by dropping the rabbit gently into
a chloroform chamber. Euthanasia was smooth and lasted for

13 min. Necropsy was carried out by a ventral midline incision
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into the carcass from the mandible to the pubis[11]. Most of the
visceral organs had no obvious gross lesions. However, there
were multifocal pale areas on the liver. The brain was severely
hyperaemic with the gyri flattened and sulci widened (indicating
brain swelling and compression). Hematoma was found dorsally
between the cerebellum and the cerebral hemispheres (Figure
2). Tissues were fixed in 10% neutral-buffered formalin for 48
h and routinely processed, sectioned at 5 pm, and stained with

haematoxylin and eosin.

Figure 2. Haematoma (arrow) and severe hyperaemia of cerebral blood
vessels.

Microscopically, there was meningeal hyperaemia with a few
neutrophils within the meninges. The leptomeninges was lined
by numerous mononuclear inflammatory cells (Figure 3A).
There were vasculitis with mononuclear leukocytic perivascular
cuffing and spores of E. cuniculi in the cerebral cortex (Figure
3B). Gliosis and neuronal degeneration/necrosis were evident
in the brain section. E. cuniculi (parasitophorous vacuole)
was identified in the region of a glial nodule amidst severe

inflammation (Figure 3C). Lesion in the heart was in the form

Flgure 3. Severe memngeal hyperaemla Wlth a few neutrophils. The leptomenmges is hned by mononuclear 1nﬂammatory cells (arrows) (A); Vasculitis
with mononuclear leukocytic perivascular cuffing and spores of E. cuniculi in the brain parenchyma (arrows) (B); Glial nodule in the cerebral cortex with
E. cuniculi parasitophorous vacuole (arrow) associated with severe inflammation (C) (H&E, 400x).
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of a mild lymphocytic myocarditis (Figure 4). The liver lesions,
which were predominantly periportal, included fibroplasia with
fibrous connective tissue deposition (Figure 5), and focal areas of

granulomatous reaction made up of lymphocytes, macrophages

and epithelioid cells (Figure 6).

[ 5 . .
Figure 5. Portal area with perivascular and peribiliary fibroplasia (H&E,
100x).

Figure 6. Granulomatous hepatitis in the portal area (H&E, 400x).
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3. Discussion

E. cuniculi infection in rabbits could be transmitted via trans-
placental transmission, inhalation of spores, or ingestion of
feed contaminated with infected urine(12]. In the case reported
here, subclinical infection may have been present in the pen
and later progressed to a full blown encephalitozoonosis. The
infection could also have been originated from wild rats which
enter the pen in search of feed pellets that drop off the troughs,
thereby the open troughs and floor of the pen are contaminated
with E. cuniculi spores shed in their urine and feces. Antibodies
to E. cuniculi have been detected in wild rodents, indicating
their role as reservoir hosts for this infection[13]. The spores
of the parasite are also able to survive in the environment for a
long period, facilitating their transmission between hosts[14].

Head tilting, ataxia, and granulomatous meningoencephalitis
are the central nervous system alterations that are mostly
reported in encephalitozoonosis in rabbits[15,16]. The
occurrence of haematoma, vascular and meningeal hyperaemia
in the present study may be due to the inflammation of the
brain and meninges as well as vascular thrombosis caused
by the parasite[17], or due to physical cranial trauma self-
inflicted by the rabbit in response to the nervous disturbances.
Occurrence of gliosis and glial nodules in the cerebral cortex
was initiated by neuronal degeneration and necrosis and
consequent recruitment of the glial cells for neuronophagia.
The identification of the parasite in the brain section is one of
the diagnostic methods for this disease[17].

Myocarditis has not been consistently reported in
encephalitozoonosis. Its occurrence in the present study
may suggest tissue penetration of the parasite via vascular
damage. E. cuniculi has been detected in the intima of blood
vessels suggesting its ability to penetrate vessel walls into
tissues eliciting inflammatory response in the perivascular and
interstitial areas[171.

Granulomatous hepatitis is a frequent occurrence in
encephalitozoonosis in rabbits[17]. It has also been reported in
human cases in AIDS patients[3]. The liver lesions in rabbits
are associated with signs of hepatic failure[15]. The hepatic
granulomatous reaction is usually periportal in location and
also mostly characterized by lymphocytes, plasma cells,
epithelioid and giants cells[18]. In this report, the periportal
lesions included fibroplasia which depicted the chronic nature
of the infection. This suggested that the rabbit may have been

struggling with subclinical infection with chronic inflammatory
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reaction prior to the dominance of the neurological
manifestation of the disease.

In conclusion, encephalitozoonosis is a chronic devastating
disease in rabbits. Its subclinical nature in most infected
rabbits poses serious threat to immunosuppressed animals and
humans. In the absence of serological and molecular diagnoses,
clinical signs of paralysis and head tilting and the typical
histopathological lesions in tissues, in addition to identification
of the parasitophorous vacoule and spores in tissues, may be
sufficient to diagnose the disease. Meningeal hyperaemia and
myocarditis in this study were presented as additional features

of this disease in rabbits.
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