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ABSTRACT

Background: The gray brocket deer (Mazama gouazoubira) is a specie that shows great adaptability in different habitats
and it is the most abundant deer specie in South America. The present work describes for the first time a case of abortion
followed by death associated with colloid goiter, massive hemonchosis and necrotizing rumenitis in a captive female gray
brocket deer.

Case: A 4-year-old female gray brocket deer (M. gouazoubira) raised in captivity had a history of abortion during the last
third of gestation. The animal was kept in an enclosure together with 3 other gray brockets deers, being 1 male of the same
age and 2 juvenile brocket deer of approximately 1 and 2 years old. The animals were fed with concentrated used as cattle
feed and dewormed annually with 1% Ivermectin. The animals’ enclosure had vegetation cover formed by grasses and
soil. The animals appeared healthy with no behavioral changes. The day after the stillbirth, the mother was found dead in
the enclosure and sent to the animal pathology sector of the University of Vila Velha (UVYV), Brazil. Necropsy revealed
that thyroid lobules were highly increased in volume and histopathological findings were compatible with colloid goiter.
A large number of nematodes were found in the abomasal content, totalizing 11,626 helminths, which were morphologi-
cally characterized as Haemonchus contortus. Grossly, the serous and ruminal mucosa exhibited an extensively reddish
focal area with irregular contour, surface ulceration and a firm consistency. Microscopically, a severe necrotizing rumenitis
was diagnosed. The liver showed pale multifocal areas on the subcapsular surface, friable to the touch which deepened
when cut. Histopathological analysis revealed an accentuated multifocal panlobular coagulative necrosis, characterizing
an acute liver necrosis.

Discussion: lodine is a mineral of great importance for thyroid hormones synthesis and your requirements are higher during
pregnancy and lactation. Diets deficient in iodine causes a reduction in the basal activity of the hormones triiodothyronine
(T3) and thyroxine (T4) and over-stimulation of the thyroid by thyroid stimulating hormone (TSH), resulting in goiter. In the
present case, it is possible that the shortage of iodine in diet caused a goiter and, as a consequence, triggered the abortion.
Haemonchus contortus is a pathogenic nematode of small ruminants, leading to decreased productivity and death in some
cases as a result of anemia and hypoxia. The contact between domestic and wild animals, resulting in the emergence of
infectious diseases and the spread of pathogens among species. In the present case, manual counting accounted for 11,626
H. contortus larvae, characterizing a massive infection and justifying the condition of severe anemia. The high parasitic
load shown in this case points out this parasite’s importance related to this species in captivity. In general, inflammatory
lesions in the rumen are results of excessive intake of fermentable carbohydrates, which leads to a considerable decrease
in ruminal pH and leads to a high proliferation of lactic acid bacteria. This lesion has been previously reported in cervids.
This case of comorbidities demonstrates that failures in nutritional and health handling, may cause simultaneous multiple
diseases leading to death. Preventive measures for helminth parasite control and a proper feeding management with an
adequate diet must be provided in order to preserve the species in captivity.
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INTRODUCTION

Cervids are ruminant ungulates of the or-
der Artiodactyla, distributed worldwide in multiple
countries and biomes [2]. Feeding is one of the most
important aspects in the management of these animals
in captivity, and basically consists in concentrate, such
as cattle food, and roughage [2]. Diets containing low
levels of iodine highly predisposes to development of
goiter, clinically characterized by hypothyroidism and
abortion in some cases [8]. The gray brocket (Mazama
gouzoubira) is the most abundant deer species in
South America, and as far as we could notice, there
is no previous report of nutritional goiter followed by
abortion in this species [6]. The natural ability to adapt
to different environmental conditions allows contact
between the gray brocket deer and some domestic ru-
minants, which may result in the spread of pathogens
among species, such as gastrointestinal parasites [3,9].

Haemonchus contortus is a gastrointestinal
nematode frequently diagnosed in small domestic ru-
minants [12]. In the gray brocket, this parasite has been
described in studies concerning the description of the
helminth fauna [3], and indicators of parasitic infection
[4]. Although haemonchosis has been additionally
reported in free-living gray brocket deer [3,4], its im-
portance in captivity deer has not yet been documented.

Ruminal acidosis due to carbohydrate overload
is a major problem in livestock [13], but its occur-
rence is still poorly described in wild ruminants [6].
Therefore, the aim of this study was to report a case
of abortion associated with colloid goiter, massive
hemonchosis, and necrotizing rumenitis in a captive
gray brocket deer.

CASE

A 4-year-old captive female gray brocket deer
(Mazama gouazoubira) presented abortion during the
last third of gestation. The animal was being kept in
captive, with no previous history of any clinical comor-
bidities. A day after abortion, the mother was found
dead in the enclosure and was referred to necropsy at
University of Vila Velha, Brazil. The female was being
kept in an enclosure with 3 other gray brocket deer, 1
male of same age, and 2 younger brocket deer (1 and
2 years old, respectively).

The animals were been fed every 24 h with
concentrate used in cattle feeding, and were annually
dewormed with Ivermectin'. Vegetal cover inside the

enclosure was composed mostly of Brachiaria spp.
On post mortem examination blood was hydremic and
mucous membranes were intensely pale. The thyroid
lobules were bilaterally and diffusely enlarged, and
firmly consistent (Figure 1A). Within the uterine body
there was a moderate amount of cloudy and mucous
content. In the gross evaluation of the forestomaches,
a focally extensive reddish area of ulceration with ir-
regular and firm borders was observed in the ruminal
mucosa (Figure 1B). In the abomasal content there was
a large number of white and red striped and cylindrical-
shaped helminths, with average corporal length of
30 mm (Figure 1C). The large intestine loops were
diffusely filled with a dark red fluid (digested blood).
A few areas of serosal hemorrhages were additionally
seen in the centripetal gyri of the colon. In the sub-
capsular hepatic surface, there were multifocal pale,
deep, and friable areas (Figure 1D). During necropsy,
the abomasal content was sent for laboratory analysis
in order to perform morphological characterization
of the helminths and the parasitic load. Based on
morphological features, parasites were characterized
as Haemonchus contortus [12]. A total of 11,626 hel-
minths were accounted for analyzed abomasal content.

Samples of thyroid, forestomaches, aboma-
sum, small and large intestines, liver, uterus, trachea,
lung, heart, lymph nodes, spleen and kidney were fixed
at 10% buffered formalin, and submitted for routine
histological processing. Microscopically, thyroid folli-
cles were lined by a single layer of flattened cells, and
markedly dilated and filled by a homogeneous, dense
and eosinophilic material (colloid) [Figure 2], which
characterizes colloid goiter. In the ruminal mucosa,
there was an intense necrotizing rumenitis.

Histopathological analysis of the liver revealed
a marked multifocal panlobular coagulative necrosis,
with severe and diffuse vacuolar glycogenic dege-
neration. Such findings were characteristic of acute
liver necrosis.

Additional findings included acute moderate
catarrhal metritis and mild neutrophilic interstitial
pneumonia.

DISCUSSION

Iodine is an essential mineral for human and
animal health, since it is essential during the syn-
thesis of thyroid hormones. Deficiency of iodine in
the diet causes a decrease in the basal activity of the
hormones triiodothyronine (T3) and thyroxine (T4),
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Figure 1. Main gross findings of female gray brocket deer during necropsy.
A- Cervical region showing diffusely enlarged of the right thyroid gland
(white arrow). B- Rumen. Ruminal mucosa with a focally extensive dark
area of ulceration circumscribed by firm borders (black arrow). C- Petri
dish filled with Haemonchus contortus from abomasal content. In the an-

nex it is possible show the direct magnification of Haemonchus contortus,
posterior view showing asymmetrical “v” shape dorsal ray (*) [Bar= 50
um]. D- Liver, capsular and cut surface with multifocal pale and friable

areas, characteristic of acute liver necrosis.

e

Figure 2. Thyroid gland. Distended follicles lined by a single layer of flat-
tened cells, and filled by a homogeneous, dense and eosinophilic material
(colloid) [HE; Bar= 200 pm].

and over-stimulation of the thyroid by the thyroid
stimulating hormone (TSH), resulting in goiter [8].
Iodine requirements are higher during pregnancy and
lactation. In humans, inadequate mineral intake during
pregnancy may lead to goiter, neonatal hypothyroi-
dism, intellectual disabilities, and abortion [7]. In the
present case, no clinical manifestations of hypothyroi-
dism were previously noted. So, it was not affordable to
perform serological dosages of any thyroid hormones
by the time of the postmortem exam.

A retrospective study carried out in the state of
Mato Grosso, Brazil, analyzed some epidemiological
and anatomopathological findings of three outbreaks of
goiter in cattle, which lived in properties with history
of abortion and birth of weak and underdeveloped
animals, highlighting the importance of the disease in
livestock [5]. Thus, it is possible that the shortage of
iodine in diet has triggered goiter, which resulted in
abortion in the present case. According with a previous-
ly study [6], the most frequent causes of death in gray
brockets were traumatic damage (36.6%), respiratory
(15.2%), and capture myopathy, with no report of
goiter in this study.

During the last few years, the constant loss of
habitats has approached domestic and wild animals,
resulting in the emergence of several infectious disea-
ses [11] by the spreading of pathogens among species
[3,4,9]. A study performed in the Brazilian Pantanal
with 10 gray brockets suggested that the helminth
fauna of these animals may have been derived from
domestic cattle introduced in that area [3]. It has been
additionally described that H. contortus is frequently
associated with infections in this cervid species by
comparing both the number of infected animals and
the parasite load, suggesting that the host may be fairly
adapted. Due to its wide distribution in South Ame-
rica, cervids are often seen around areas occupied by
agriculture and domestic animals [3], which may act
as important sources of infection for cervids.

Parasitism by H. contortus represents an im-
portant issue in small ruminants breeding, leading to
production drops and death in some cases [10,12].
Anemia and hypoxia occur as a result of the blood-
sucking habits of the parasite, and are the main reasons
for death. The parasitic load is an important factor in
the severity of haemonchosis, once a previous study
reported that each adult helminth ingests about 0.05 mL
of blood per day [1]. In the present report, manual
counting totalized 11,626 larvae, characterizing a
massive infection of H. contortus, and justifying the
condition of severe anemia. A few strategies have been
developed in order to reduce the animal losses related
to the parasitism. An experimental study described a
reduction of H. contortus larvae (L3) in sheep feces
through the use of conidia of the nematophagous
fungi Duddingtonia flagrans and Monacrosporium
thaumasium [10], which can be an alternative control
method for hemoncosis in captive wild ruminants.
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The high parasitic counting described here enhances
the importance of this host-parasite relationship in
captivity situations.

Inflammatory lesions in the rumen are fre-
quently reported in most domestic ruminants, and in
free-living gray brockets [6]. Basically, these chemical
injuries occur as result of excessive intake of highly
fermentable carbohydrates, which leads to a sudden
decrease in ruminal pH, leading to a high proliferation
of lactic acid producing bacteria [13]. The ruminal le-
sions found in the present case were consistent to those
reported in cases of rumenitis in the literature [13]. The
feeding management of the reported deer was based on
measures of concentrate for cattle, which was probably
the cause of the ruminal lesion. Although it was not
possible to identify the bacterial agent involved in the
present case, the bacterial agents frequently involved
in cases of ruminal acidosis followed by necrotizing
rumenitis used to be from the own ruminal microbiota,
such as Fusobacterium necrophorum and Clostridium
spp. [13]. Moreover, liver damage may have resulted
from septic thromboembolism, secondary to the pri-
mary ruminal lesion.

In conclusion, it is reported a case of abortion
associated with colloid goiter, massive haemoncho-
sis and necrotizing rumenitis in a captive deer (M.
gouazoubira). This is the first report of colloid goiter in
this species. Moreover, successive management failures
may cause concomitant diseases and lead to death in a
short term. Preventive actions to control parasites and
provide adequate diets during pregnancy and postpar-
tum must be adopted to preserve the species in captive.
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