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Abstract

The giant armadillo (Priodontes maximus) is found in diverse habitats from South America. A
female adult giant armadillo with a body mass of 45 kg was used. The animal was a victim of
trampling on highway AC-40, at Km 70, near the municipality of Capixaba-Acre and the corpse
donated to the Animal Anatomy Laboratory at Federal University of Acre (UFAC). The arterial
system was filled with natural latex by means of thoracic aorta in a direction opposite the blood
flow to the description of the aortic arch and its side branches. The study was approved by
CEUA/UFAC —n° 053/2015 and SISBIO n° 47124-1. The aortic arch issued side groups, which
had the following sequence: brachycephalic trunk; Left carotid artery; Left subclavian artery.
The brachycephalic trunk forked forming the right subclavian artery and the right common
carotid artery. The arrangement allowed the whole carotid blood supply to the brain and
surrounding structures present in the animal's head. The subclavian arteries, of homologous way,
originated the arteries: vertebral, thoracic, and cervical costocervical trunk. The aortic arch
armadillo showed a pattern the same as described for the Euphractus sexcinctus and different
from reported to the Dasypus novemcinctus and Tamandua tetradactyla. In addition, the function
assigned to each branch was the same regardless of the species with which it was compared.
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INTRODUCTION

The superorder Xenarthra is distinguished from the remaining superorders by the presence
of additional articulations between the lumbar vertebrae, known a ’xenarthrans,” a name derived
from the Greek xenon (foreign) and arthros (articulation). The superorder consists of placental
mammals, including armadillos (the most primitive of the superorder), anteaters, and arboreal
sloths, with 6-9 cervical vertebrae, depending on the species, in contrast to other mammals,
which largely have 7 cervical vertebrae[1]. The giant armadillo (Priodontes maximus) belongs to
this superorder and is also known as “armadillo-agu” (large armadillo) or “armadillo-carreta”
(trailer armadillo), as it can measure up to one meter in length and weigh 60 kg. The following
physical characteristics can be highlighted: a massive body owing to the presence of a large
number of mobile bands, a small head, a tapered snout, a long tail with small plates, and sparse
fur [2]. This animal is found in South America, east of the Andes, from Venezuela, Colombia,
and Guyana all the way to Argentina, Paraguay, and Brazil. In Brazil, it is found in the midwest
and in Amazonia [2]

This species has nocturnal and solitary habits [3]. According to the Brazilian Institute of
Environment and Renewable Natural Resources (IBAMA), the giant armadillo is on the list of
endangered species. The expansion of agriculture and strong hunting pressure are the most
serious risk factors for the species [2]. Therefore, this species is listed in Appendix | of the
International Trade of Endangered Wildlife Species of the Flora and Fauna (CITES).

However, no morphological data are available for this endangered species. The present
study aimed to systematize and describe the lateral branches of the aortic arch and its primary
branches in the giant armadillo. Results were compared to those of animal references of the same
family and superorder, and even to those of wild and domestic animals.

CASE REPORT

This study was conducted at the Federal University of Acre (UFAC) in the Animal
Anatomy Laboratory of the Center of Biological and Natural Sciences and was approved by the
Animal Ethics Committee of UFAC (under protocol No. 053/2015) and by the Biodiversity
Authorization and Information System (SISBIO) under protocol No. 47124-1. In eight years, the



Animal Anatomy Laboratory of UFAC received only one specimen, given its rarity and
vulnerability

One cadaver of a female adult giant armadillo (Priodontes maximus) with a body mass of
45 kg was used. The animal was a victim of trampling on highway AC-40, at Km 70, near the
municipality of Capixaba-Acre, and was maintained under refrigeration until it was processed.
The cadaver was positioned in right lateral decubit and by thoracic incision the 4th, 5th, 6th and
7th ribs were removed. Its thoracic aorta was dissected in situ to be cannulated to wash its
vascular systems with saline solution and to fix it with 10% formaldehyde solution. Immediately
afterwards, its vascular system was filled with natural latex (Natex®) applied by the thoracic
aorta in the opposite direction of the blood flow. It was injected until resistance emerged through
the syringe plunger, in order to guarantee vascular filling. Subsequently, the cadaver was
immersed in a 500 liter low-density polyethylene box containing 10% formaldehyde solution,
which remained for 5 days for the complete polymerization of the latex. After this period, the
cadaver was removed and washed in running water to proceed with dissection. The dissection
was performed with the aid of a stereoscopic microscope and the arrangement of the lateral
vessels of the aortic arch was described using the disruption-replenishment technique [4]. The
nomenclature used to name the identified structures was based on the Nomina Anatomica
Veterinaria[5].

The aorta of the giant armadillo originates from the left ventricle, emerges in the cranio-
dorsolateral direction to the left, and forms the aortic arch. Lateral branches originate from the
aortic arch in the following sequence: the brachycephalic artery, the left carotid artery, and the
left subclavian artery (Fig. 1).

The first branch of the aortic arch of the giant armadillo is the brachycephalic trunk, which
is located on the right antimere and branched into the following vessels a few millimeters from
its origin: the right subclavian and right common carotid arteries.

The second branch of the aortic arch is the left common carotid artery. The right and left
carotid arteries ascend the neck laterally, following the trachea, and reach the base of the
cranium. The third branch of the aortic arch of the giant armadillo is the left subclavian artery.

The right and left subclavian arteries in the giant armadillo are primarily responsible for blood



supply to the thoracic and cervical regions of the thoracic limbs. The subclavian arteries formed
the vertebral artery, thoracic artery, costocervical trunk, and cervical artery.

DISCUSSION

The organization of the aorta of the giant armadillo and the arrangement of the lateral
branches originated by the aorta and described in our study was similar to that observed in the
six-banded armadillo (Euphractus sexcinctus) [6] probably because these species belonged to the
same family. However, the comparison of the giant armadillo with the nine-banded armadillo
(Dasypus novemcinctus) indicate that these two animals differ significantly, particularly in that
the aortic arch of the nine-banded armadillo forms only two brachycephalic trunks, and the
common carotid arteries and subclavian arteries originate from these trunks [7]. A possible
explanation for the differences between the nine-banded and giant armadillos is that the
anatomical description was made based on a single specimen, which does not allow confirmation
that these observations extend to all individuals of the same species.

Recently, [8] in study using ten sloths (Bradypus variegatus) observed that in 75% of the
females and 66.7% of the males, three branches emerged: the right brachiocephalic trunk, the left
common carotid artery and the left subclavian. These findings corroborate with those described
in this report.

Following this comparison, considering that the lesser anteater (Tamandua tetradactyla)
also belongs to the same superorder of the giant armadillo, Xenarthra, the brachycephalic trunk
was divided into the right subclavian artery and bicarotid trunk, which in turn divided into the
right and left common carotid arteries [9], and this conformation of the aortic arch differed from
that observed in the giant armadillo.

The differences in conformation and arrangement of the lateral branches of the giant
armadillo, family Dasypodidae, superorder Xenarthra, from those of other animals tend to be
greater with increased phylogenetic distance of the animal species used for comparison.

According to [10] the aortic arch of the crab-eating fox (Cerdocyon thous) divides into the
thoracic artery and brachycephalic trunk. In the capybara (Hydrochoerus hydrochaeris),
brachycephalic trunk is the only branch of the aortic arch, and this characteristic differs from that

observed in the giant armadillo, which has three branches in the aortic arch [11]. In ruminants



and horses, the brachycephalic trunk originates from the aortic arch and forms the left and right
subclavian arteries and the bicarotid artery [12]. In dogs, cats, and pigs, the aortic arch divides
into the brachycephalic trunk and subclavian artery [13] .

In the giant armadillo, the first branch of the brachycephalic trunk in the aortic arch forms
the right subclavian artery and the right common carotid artery. In domestic animals, including
cattle and horses, the brachycephalic trunk forms the right subclavian artery and the bicarotid
trunk. In addition, in some domestic species, including bovine and equine species, the two
carotid arteries originate from the brachycephalic trunk [14] In our study, we observed that only
the right common carotid artery originates from the brachycephalic trunk, and the left common
carotid artery originates directly from the aortic arch.

The left common carotid artery is the second branch of the aortic arch in the giant
armadillo. The right and left common carotid arteries ascend the cervical region, reach the base
of the skull, and supply blood to the animal’s head. This arrangement is similar to that found in
domestic [14] and wild animals, including the capybara [11], anteater [13] , and six-banded
armadillo [6]. It is notable that, despite the different arrangement and emergence of the right and
left carotid arteries, its function remained the same regardless of the species evaluated.

In the giant armadillo, the left subclavian artery, which is the third branch of the aortic
arch, and the right subclavian artery are responsible for supplying blood to the forelimbs and the
thoracic and cervical regions. This conformation is similar to that found in domestic [15] and
wild animals, including the rodent Kerodon rupestris and the procyonid Procyon cancrivorus
[6]. Anatomically, the disposition of the right subclavian artery in the giant armadillo is similar
to that observed in swine and dogs because, in the latter two species, this artery originates
directly from the brachycephalic trunk [14].

Our findings indicate that the aortic arch of the giant armadillo exhibited a pattern similar
to that observed in the six-banded armadillo and differed from that observed in the nine-banded
armadillo and lesser anteater. However, it should be noted that the function ascribed to each of

these branches is the same regardless of the species used for comparison.
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Figure 1. A. Schematic representation of the aortic arch of the giant armadillo (Priodontes

maximus); B. Photomacrograph of the heart and aortic arch of the giant armadillo (P. maximus). a
= aortic arch, b = brachiocephalic trunk, ¢ = right subclavian artery, d = right common carotid

artery, e = left common carotid artery, f = left subclavian artery. Bar = 2 cm.



