Short Communication

Coccidiosis in a Greater Slow loris (Nycticebus coucang)
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Abstract

Since Eimeria pachylepyron was firstly described in slow loris (Nycticebus coucang) in 1972, there has not been
any reports of the disease throughout the world. An adult male 0.8 kg bw greater slow loris (Nycticebus coucang) had
diarrhea, emaciation and dead. Severe necro-hemorrhagic jejunitis with the presence of coccidian protozoa and
secondary bacterial septicemia were the causes of death. Endogenous stages of E. pachylepyron were detected
exclusively in the jejunal enterocytes especially in the crypt of Lieberkiihn. The typical round unsporulated oocysts
with homogeneous eosinophilic thick wall were closely related to E. pachylepyron. This is the first report to confirm
the existence of the protozoan as the pathologic disease in the slow loris.
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Introduction

Few coccidian species are identified from the
family Loridae (loris) of non-human primates. There
are only three species; Eimeria coucangi, E. nycticebi
and E. pachylepyron, which were found in slow lorises’
(Nycticebus coucang) feces (Patnaik and Acharjyo, 1970;
Colley and Mullin, 1972; Duszynski et al., 1999). The
morphology of sporulated E. pachylepyron oocyst has a
typically rough, irregular striated outer thick wall.
However, E. lemuris oocysts that were detected from
feces of Senegal babybush (Galago senegalensis) also
have thick wall (Poelma, 1966). Until now, there has
not been any report of coccidiosis that was caused by
these coccidian protozoa in the slow loris worldwide.

This study is the first report of pathology of
the E. pachylepyron infection in a greater slow loris
(Nycticebus coucang).

Materials and Methods

An adult male greater slow loris (Nycticebus
coucang) was given by people who reared it as pet to
the opened Khao Keaw Zoo, Chon buri province,
Thailand. The animal was clinically emaciated with
diarrhea and severe dehydration. The body weight
was 0.8 kg. It died in the quarantine area in May 2009.
Routine necropsy was performed. The organs were
fixed in 10% buffered formalin solution and were
allowed to fix for 24 hours. Fixed tissues were
routinely processed for histology in paraffin
embedding and 4 pm thickness tissue sections were
stained with hematoxylin and eosin (H&E). The
special stainings, particularly periodic acid Schiff’s
reaction (PAS) and alcian blue, pH 2.5, were
performed at the Department of Pathology, Faculty of
Veterinary  Science, ~Chulalongkorn  University,

Thailand. The preservative solution of the case was
re-collected, centrifuged and observed for oocysts.

Results and Discussion

The gross pathological findings
demonstrated severe mucohemorrhagic enteritis
along the jejunum and ileum that were associated
with intussusception of the jejunal part (Fig 1). The
carcass was dehydrated carcass with a decrease
subcutaneous fat. The liver and spleen were dark red
and swollen referring to congestion. Pulmonary
congestion was also found.

Histopathologically, severe necro-
hemorrhagic jejunitis was exclusively detected. All
gametogony stages; gametocytes, zygotes and

Figure 1 The lumen of jejunum showed muco-hemorrhagic
content and congestion of intestinal mucosa. Ruler
in centimeters.
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Figure 2 Various endogenous stages of the coccidian
protozoa; gametocytes, unsporulated oocysts,
present in the enterocytes. Bar = 100 pm

Figure 3 The unsporulated oocysts presented among the
sloughed epithelial cells, bacteria and necrotic
debris in the intestinal lumen. H&E stain (inset). A
formalin-fixed unsporulated oocyst is spheroid
with outer thick wall. Bar = 20 pm

oocyst as well as schizonts of E. pachylepyron were
presented in the enterocytes (Fig 2). Many
unsporulated oocysts were presented in the intestinal
lumen with severely sloughed epithelial cells, bacteria
and necrotic debri. Moreover, the round unsporulated
oocysts of these coccidian protozoa were distinctly
irregular to knobbed homogeneous eosinophilic thick
outer layer and thin, translucently, smooth inner layer
of the oocyst wall (Fig 3). The diameter of round
oocysts including with the thick wall in the histologic
section were 32+9 pm on average (ranging from 28 to
46 pm). The outer layer and the inner layer walls were
6-8 pm and 1 pm thick, respectively with the central
round unsporulated oocyst. The outer layer of oocyst
wall was strongly PAS-positive despite alcian-blue-
negative staining. The size of unsporulated oocysts in
formalin solution was spheroid and slightly larger
than theirs on histological sections. Most enterocytes
throughout the villi were parasitized by immature
oocysts, schizonts and macrogamonts, especially the
crypt of Lieberkithn was more severely parasitized. A
cluster of 2-3 immature oocysts and macrogamonts
with  eosinophilic =~ wall-forming bodies were
commonly found in each enterocyte. The immature
oocysts and macrogamonts were approximately 11-41
and 40-46 pm in diameter, respectively. The schizonts
had thick eosinophilic wall with numerous
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merozoites. The size of schizonts was approximately
70-95 pm and contained numerous small, 1-1.5 pm
long, sickle shaped merozoites (Fig 4).

Other  histopathological findings were
multifocal coagulative necrotic suppurative hepatitis,
mild suppurative splenitis with moderate lymphoid
necrosis and mild membrano-proliferative
glomerulonephritis. There were no pathological
findings in the duodenum, lung, heart and stomach.

Previously, all eimeria species in slow loris
were retrieved from the feces and intestinal scraping
(Patnaik and Acharjyo, 1970; Colley and Mullin, 1972;
Duszynski et al., 1999). Since E. pachylepyron oocysts
were reported from the fecal survey in Malaysia in
1972, there have not been further reports about this
coccidian (Colley and Mullin, 1972; Duszynski et al.,
1999). This present case was accidentally found in the
routine necropsy. The pathomorphology of the
unsporulated oocysts was closely similar to E.
pachylepyron sporulated oocysts than E. lemuris
sporulated oocysts (Poelma, 1966; Colley and Mullin,
1972). The thick wall of round unsporulated oocysts
differed from E. lemuris (Poelma, 1966). In addition,
this pet was not exposed to any apes of African origin
that are the host of E. kemuris.

The unsporulated oocysts of this coccidian,
which had distinctly irregular eosinophilic thick outer
layer of the oocyst, were easily seen in the
histopathological sections. The thick outer wall was
composed  of neutral  mucopolysaccharides
composition, which was strongly stained by PAS. The
size of the unsporulated oocysts in this case was
slightly larger than the previous report, which
sporulated oocysts were found in the immature stage.
Most parasitic organisms in the case were in the
gametogony stage and the enterocytes were severely
affected. The cycles of this coccidian replication were
not declared from the case. Most epithelial cells were
possibly damaged and also led to secondary bacterial
infection and caused septicemia. Unfortunately,
bacterial identification was not successfully cultured.
However, the cause of death might be coccidiosis with
secondary bacterial septicemia because the liver
showed severe hepatic necrosis.

Figure 4 Immature oocysts (arrows), macrogamonts
(arrowheads) and schizonts (S) predominantly
presented in the crypt of Lieberkiihn. Bar = 50 pm



272

Based on the pathomorphology of the
coccidian, this report revealed that the site of E.
pachylepyron infection was the jejunum, which could
possibly be the primary site for replication. This is the
first report to confirm the existence of the protozoan
and also the pathology in a greater slow loris
(Nycticebus coucang).
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