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ABSTRACT

Background: Trichuris vulpis, a species that belongs to Trichuris and shows a cosmopolitan distribution, parasitizes the
gastrointestinal system of dogs causing trichuriasis. The infection occurs owing to ingestion of larval eggs and subsequent
fixation of their adult form in the large intestine of the host. The objective of this paper is to report the case of a Border
Collie dog that arrived at the Veterinary Pathology and Parasitology Laboratory (LPPV) of the Federal University of Jatai
(UFJ) after exhibiting signs of intense dehydration and sudden death caused by severe 7. vulpis infection, and to elucidate
the macroscopic and microscopic histopathological correlations observed during necropsy.

Case: A 7-year-old male Border Collie dog was referred for routine necroscopic examination on suspicion of death from
intoxication. In the history, there were reports of bone ingestion, restlessness, and polydipsia for three days, followed by
sudden death. Although the animal presented an adequate body state during the necroscopic procedure, enophthalmia and
pale oral and ocular mucosa were observed, which are characteristic signs of severe dehydration and anemia. On open-
ing the abdominal cavity, the visceral serosa were found to be stained and severely dry. Greenish mucous content was
observed throughout the intestine, and in the large intestine, a moderate amount of mucus associated with high parasitic
infestation by elongated parasites attached to the mucosa was identified. The parasites were harvested, stored in airtight
vials containing 70% alcohol, processed, and subsequently identified as T. vulpis.

Discussion: The necroscopic findings associated with the histopathology were compatible with 7. vulpis infestation at high
parasite intensity, with severe destruction of the intestinal mucosa and inability of water absorption, resulting in severe
dehydration. In cases of parasitism, villous atrophy with crypt hypertrophy occurs, a fact observed in the present case.
Possibly crypt hypertrophy occurs prior to villous atrophy, and occurs independently of previous lesions of the absorptive
compartment. This results in poor absorption. Advanced loss of gastrointestinal tract fluids can usually be extensive and
lead to progressive dehydration with loss of isotonic and hypertonic fluids, which can also be observed in the observation
of blood components, severely accelerating changes such as hypovolemia and posterior hemoconcentration. Hypovolemia
from severe dehydration also decreases renal perfusion and reduces the rate of glomerular filtration. Hypovolemia also leads
to decreased blood pumping capacity, which may lead to heart failure and pulmonary circulatory disorders with notable
effects on gas exchange, which may cause hypoxemia and possibly lethal metabolic acidosis. The necropsy performed
on the animal found a severe dehydration that could be sustained mainly owing to signs of hypovolemia, associated with
a series of pathophysiological events with the massive presence of parasites identified as Trichuris vulpis. The damage
caused to the intestinal mucosa by the oral stylet, the movement, and toxins of the parasites led to a severe condition of
villosities destruction and tissue necrosis, leading to a large loss of the absorption function of nutrients in the intestines
and especially of water, resulting in a condition of severe dehydration. This imbalance of system functioning also alters
cardiac function because of increased blood viscosity generating possible lardaceous clots, which in turn are indicative of
anemia. This cycle of deleterious changes can result in hypovolemic shock and consequent sudden death.
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INTRODUCTION

Owing to the tropical climate with favorable
temperature and humidity, the Brazilian territory is an
ideal environment for egg deposition and preservation,
in addition to the evolution of the larvae of several
canine gastrointestinal parasites [17].

Several studies have shown that the most pre-
valent canine intestinal parasites are the nematodes
Ancylostoma spp., Toxocara spp., and Trichuris vulpis
[11,12,16,17]. Among the group of nematodes, the
parasites of Trichuris are some of the most commonly
found, occurring in various geographical regions and
with climatic differences. This genus has around 80
species and can parasitize several animals in addition
to humans [20].

Trichuris vulpis is the main species of this
genus that parasitizes the gastrointestinal system of
dogs, and its infection occurs through the ingestion of
eggs containing the primary form of their larvae (L.1),
that after hatching, attach themselves to the mucosa of
the caecum and large intestine, feeding on the mucous
epithelium, tissue fluids, and blood [8,17].

Trichuriasis, a disease caused by 7. vulpis, has
symptoms such as anemia, dehydration, weight loss,
and anorexia [19]. Depending on the parasitic load
present in the host, the disease progression may evolve
to the death of the animal [4].

The objective of this paper is to report the case
of a Border Collie dog that arrived at the Veterinary
Pathology and Parasitology Laboratory (LPPV) of the
Federal University of Jatai (UFJ) after exhibiting signs
of intense dehydration and sudden death caused by
severe T. vulpis infection, and to elucidate the macros-
copic and microscopic histopathological correlations
observed during the necropsy.

CASE

In September 2017, a seven-year-old male
Border Collie dog was referred to the Veterinary Patho-
logy and Parasitology Laboratory of the Federal Uni-
versity of Jatai (LPPV/UFJ), for routine necroscopic
examination on suspicion of death from intoxication.
In the history, there were reports of bone ingestion,
restlessness, and polydipsia for three days, followed
by sudden death.

Although the animal presented an adequate
body state during the necroscopic procedure, eno-
phthalmia and pale oral and ocular mucosa were

observed, which are characteristic signs of severe
dehydration and anemia. On opening of the abdominal
cavity, the visceral serosa were found to be stained
and severely dry. Reinforcing the presence of seve-
re dehydration, the tracheal and bronchial mucosae
were also diffusely dry and hypocolored. Lardaceous
clots were observed in small quantities in the cardiac
ventricles of the heart. The gallbladder was distended,
with a moderate amount of thickened gallbladder mud.
Greenish mucous content was observed throughout the
intestine, and a moderate amount of mucus associated
with high parasitic infestation by elongated parasites
attached to the mucosa was identified in the large
intestine.

The parasites were harvested, stored in air-
tight vials containing 70% alcohol, and processed
according to the method described by Hoffman [9],
and subsequently identified as 7. vulpis, according to
the taxonomic keys defined by Anderson et al. [2],
specific to helminths.

Tissue samples from the lung, heart, central
nervous system, spleen, kidney, intestine, pancreas, and
liver were collected for histopathological examination.
Samples (five-microns in thickness) were fixed in 10%
buffered formaldehyde for 48 h and routinely processed
in hematoxylin' and eosin? for further analysis in bright
field microscopy (Nikkon Eclipse E2003).

Microscopically, in the pancreas, spinal cord,
heart, kidneys, and liver, thrombi were observed in
blood vessels of various calibers, including some in
the process of recanalization. In the kidneys, multi-
focal glomerular tufts were retracted, with increased
Bowman spaces. Many proximal contoured tubules had
lining cells with granular and fragmented cytoplasm,
with some free cells in the tubular lumen, characteri-
zing necrosis and tubular obstruction.

In the liver, hepatocytes presented cytoplasm
ranging from granular to vesicular, mainly from the
centrilobular zone, characterizing moderate hydropic
degeneration. The spleen had a large hyperplastic area,
especially in the white pulp part. The lungs had diffuse
congestion of the blood capillaries, associated with
multifocal areas of atelectasis and thickening of the
alveolar septa (Figure 1). The intestinal mucosa was
diffusely necrotic (Figure 2).

DISCUSSION

The necroscopic findings associated with
the histopathology were compatible with 7. vulpis
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infestation at high parasite intensity, with severe des-
truction of the intestinal mucosa and inability of water
absorption, resulting in severe dehydration.

The intestinal mucosa is lined with a fairly
labile epithelium that has a constant cycle of renewal
[7]. In the large intestine, the epithelial cycle is basi-
cally the same as that in the small intestine. In cases
of parasitism, villous atrophy with crypt hypertrophy
occurs, a fact observed in the present case. Possibly
crypt hypertrophy occurs prior to villous atrophy and
occurs independently of previous lesions of the absorp-
tive compartment. This results in the poor absorption
of nutrients and water, and increased secretion of water
and electrolytes by undifferentiated enterocytes [15].

The degree of dehydration is often estimated
during routine clinical examinations and these signs
remain evident in dead animals subjected to autopsy.
Drying of the dermal connective tissue makes the skin
less elastic, as well as deepening or retraction of the
eyeball owing to fluid loss from the periorbital and
ocular regions (enophthalmia), indicating moderate
to severe dehydration [6], facts observed during the
necropsy, along with dryness of the tracheal and bron-
chial mucosae.

Advanced loss of gastrointestinal tract flui-
ds can usually be extensive and lead to progressive
dehydration with the loss of isotonic and hypertonic
fluids, which can also be observed in the analysis of
blood components and severely accelerating changes
such as hypovolemia and posterior hemoconcentration
[5]. Hemoconcentration makes the blood more viscous
and difficult to pump, slowing the blood flow and in-
creasing erythrocyte sedimentation. This fact, after the
death of the animal, culminates with the observation of
whitish clots (lardaceous clots) in cardiac chambers,
as in the present case, and large vessels [15].
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Figure 1. A- Lung with multiple areas of atelectasis and thickening of the alveolar septa associated with diffuse capillary congestion (arrows). B- Small
bowel mucosa showing (arrow) the destruction of the epithelium caused by Trichuris vulpis.

In the reported animal, owing to the occurrence
of sudden death, there was no possibility of laboratory
blood tests to prove severe anemia and hypoproteinemia.
Observation of pale mucosa as well as lardaceous clots
in the cardiac chambers indicates severe anemia [18].

Intravascular volume depletion associated with
hemoconcentration increases blood viscosity, which
in addition to reducing organ perfusion, also favors
thrombus formation, making hypoperfusion even more
severe. These mechanisms decrease cellular oxygena-
tion and increase ischemic tissue damage [3].

Hypovolemia also leads to decreased blood
pumping capacity, which may lead to heart failure and
pulmonary circulatory disorders with notable effects
on gas exchange, which may cause hypoxemia and
possibly lethal metabolic acidosis. As these factors
lead to a decrease in vessel oncotic/osmotic pressure
ratio, diffuse pulmonary congestion is explained by
the similarity of a right congestive heart failure [13].

Lack of oxygen may be the cause of findings of
hydropic degeneration in the hepatocytes, as it derives
from changes in the sodium-potassium pump caused
by decreased availability of adenosine triphosphate.
This change directly results in the retention of sodium
and water in the cell. The cell then acquires an ede-
matous appearance due to imbalances in the osmotic
gradient control of the cytoplasmic membrane and the
mechanisms of absorption, elimination of water, and
intracellular electrolytes [14].

Hypovolemia from severe dehydration also
decreases renal perfusion and reduces the rate of glo-
merular filtration, generating the accumulation of un-
necessary and toxic substances in the blood that should
be eliminated in the urine. Such changes may result
in ischemia, leading to degeneration and necrosis of
tubular epithelial cells. These complications can in turn
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culminate in the death of the animal or cause ischemic
nephrosis [15], which was observed in this study.
Trichuris vulpis secretes enzymes that possess
cytolytic and hemolytic activity, besides having the
presence of an oral stylet, which is one of the causes of
mechanical damage to the intestinal mucosa. Another
mechanical factor is the permanent fencing movement
of the anterior part of the parasite associated with a
similar movement of its buccal stylus, which enables it
to pierce, cut, or tear the tissues and blood vessels [10].
According to Ocarino et al. [15], inflammatory
bowel alterations resulting from mucosal injuries cause
very large epithelial desquamation, causing the intes-
tinal content to become viscous and darkened, and in
severe cases, leading to necrosis. Necrotizing processes
are routinely linked to inflammatory processes [1], thus
explaining the occurrence of these lesions in this case.
As the function of the large intestine is to
recover water and electrolytes through their mucosa,
the observed necrosis led to the atrophy of the present
villosities and a poor absorption of these compounds,
also resulting in severe dehydration [15].
The necropsy performed on the animal found
a severe dehydration that could be sustained mainly
owing to signs of hypovolemia, associated with a series
of pathophysiological events with the massive pre-
sence of parasites identified as 7. vulpis. The damage
caused to the intestinal mucosa by the oral stylet, the
movement, and toxins of the parasites led to a severe

condition of villosities destruction and tissue necro-
sis, leading to a large loss in the absorption function
of nutrients in the intestines and especially of water,
resulting in a condition of severe dehydration.

Dehydration generally leads to hypovolemia,
producing hemoconcentration and leading to a decre-
ase in tissue perfusion. These facts are based on the
findings of marked enophthalmos and dryness of the
viscera and skin. The decrease in blood flow culminates
in a decrease in tissue oxygenation, which generates
metabolic acidosis with a reduction in blood and tissue
pH. Metabolic acidosis is directly related to inadequate
excretion and resorption of ions, also influenced by
poor renal perfusion related to the observed nephrosis.
Poor oxygenation was also a cause of the observed
atelectasis and congestion of the pulmonary capillaries.

This imbalance in system functioning also
alters cardiac function owing to increased blood vis-
cosity generating possible lardaceous clots, which in
turn are indicative of anemia. This cycle of deleterious
changes can result in hypovolemic shock and conse-
quent sudden death.
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