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Abstract

Introduction: Caracara plancus, popularly known as Carcard, is a bird with broad geographic distribution,
occurring from the southern United States to Argentina. Owing to importance of the heart during the
flight and the lack of studies of this body in caracaras, this research aimed to conduct the description of the
morphology and internal and external morphology heart Caracara plancus. Materials and Methods: Using
a magnifying glass (TECNIVAL, SQF-F), precision scale and steel caliper, the heart three caracaras were
described morphologically, weighed and measured. Results: The weight of hearts averaged 7,246g + 0,518g.
The mean side-to-side axis was 2,196cm + 0,085c¢m and 3,366¢m + 0,036¢m the longitudinal axis. In the side
wall of the right ventricle was obtained the value of 0,185c¢cm + 0,035¢m in the lateral wall of the left ventricle
0,59c¢m + 0,014cm and interventricular septum 0,014cm + 0.52cm. The heart of Carcard has no anterior
interventricular groove; however there is the presence of the posterior interventricular sulcus. Internally, the
left ventricle was observed, the presence of atrioventricular valves formed by connective tissue 18 tendinous
cords, papillary muscles and a bridge crests. In the right ventricle, the atrioventricular valve was formed
by muscle tissue and did not submit chordae, papillary muscles, crests or bridge. Conclusion: The heart
of Carcard features in its morphology similar to the hearts of other birds and can be checked one right

atrioventricular valve constituted by muscle tissue.
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1 Introduction

The Caracara plancus, popularly known as Carcard,
is a bird of prey belonging to the family Falconidae
(MORISON, 2006) with broad geographic distribution,
occurring from the southern United States to Argentina
(ALMEIDA, SOUZA, AGUILAR et al., 2009). They
inhabit open environments or partially open as savanna,
savanna, grasslands, cultivated fields, marshes, road, cities
and rural areas. In southern South America, the Carcard
habitat has expanded along with the increase in human
activity (SIGRIST, 2006). Although studies on the feeding
habits of this species are restricted to observations, it can
be said that the Carcard has omnivorous diet, since feed
carrion, live prey, fruit, etc. (HAVERSCHMIDT 1947,
GLAZENER, 1964; AZATEGUI, 1975; RICHMOND,
1976; LAYNE, LOHNER and WINGARNER, 1977;
WHITACRE, UKRAIN and FALXA, 1982; WALLACE and
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TEMPLE, 1987; DICKINSON, 1995; YOSEF and YOSEF,
1992; SIGRIST 2006 ; SICK, 1988). Sick (1988, 2001).
Due to this complex food habit, this species has a higher
risk factor for acquiring certain parasitic diseases, such as,
for example, toxoplasmosis (SICK, 2001; VITALIANO et
al., 2010).

Is well known that birds require morphological and
physiologic alterations that might allow the flight. One of the
most common and well known examples are the pneumatic
bones. However, in practice the flight increased demand
suffering energy is neededto this end more significant
changes in the respiratory and cardiovascular system. The
heart of the birds is a medium structure, whose aortic arch is
facing right from where the first arterial branches (GETTY,
1986; GRASSE, 1950; KOCH, 1973). As in mammals, the
heart of the birds has double and complete circulation. Due
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to its importance in the lives of vertebrates and the lack of
studies on the Carcard heart anatomy, this study aimed to
make the description of the morphology and internal and
external morphology heart Caracara plancus.

2 Materials and Methods

This research was performed in the Academic Center
of Vitoria of the Federal University of Pernambuco (CAV-
UFPE), which is authorized by IBAMA-PE and passed
by the Ethics Committee of the institution, protocol
23076.016446,/2012-10. For carry out this study, we used
three captive Carcards. They were anesthetized with atropine
and ketamine at a dose of 1.6 mg/kg and 30 mg/kg,
respectively, administered in the superficial pectoral muscle
(intramuscularly). Then, an incision was made in the pectoral
muscle to access the chest cavity to remove the heart. After
dissection of the layers of fat and the pericardium, the
hearts were weighed using precision scales 0.0001 (CELTA,
2104N). Then the hearts were measured with a steel caliper
(0.05 x 150mm) for measurement of lateral-lateral and
longitudinal axes. The external morphological description
by two researchers separately (double blind analysis) was
performed. After reviews and measurements of the external
morphology, the hearts were sectioned for description of
internal morphology, where two hearts were sectioned in
the frontal plane and in the transverse plane. With the aid
of a magnifying glass (TECNIVAL, SQF-F) in increases of
two to four times, two researchers (double blind analysis)
described the internal morphology of that body. It was

also measured the thickness of the ventricular walls and
atrioventricular septal. After macroscopic analysis, a heart was
histologically processed for analysis of atrioventricular valves.
For this, the hearts were dehydrated in alcohol at increasing
concentrations, diaphanized in xylene and embedded in
paraffin. Afterwards, the blocks were cut on a microtome
in a thickness of 5 microns and stained with Hematoxylin
and Eosin. After staining, slides were photographed and
evaluated for tissue type.

3 Results

The weightoftheanalysisshowed thatthe hearts of Carcards
present mean = 7,246g 0,518g. In external morphology,
performed with the use of a caliper, we found that the
average in the side-to-side axis was 2,196cm + 0,085¢m and
3,366cm + 0.036 cm in the longitudinal axis (Figure la).
Morphologically, the heart of Carcard had no anterior
interventricular sulcus externally separating the right and left
ventricles, as in mammals, but another groove passing the
right of the interventricular septum. Conversely, posterior
interventricular groove, and this was passed through this
groove a coronary vessel. He also presented two atria, one
in atrium, which were separated from the ventricles by
atrioventricular groove. In internal morphology was possible
to verify the presence of pectinal muscles in the atria and right
and left atria (Figure 1b). It was found in the left ventricle, the
existence of atrioventricular valves composed of connective
tissue in the right ventricle while the valve was only and is
formed by muscle tissue (Figure le and f). The left ventricle,

Figure 1. Heart Photography of Caracara plancus: a- Heart longitudinal axis; b- frontal section; c- Transverse section; d and
¢- Frontal section heart of Caracara plancus through a magnitying; d- left atrioventricular valve; e- Right atrioventricular valve;
f-Photomicrograph of the enlarged heart in 40X.
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had the presence of ridges and papillary muscles which were
part of the 18 existing chordal, unlike the right ventricle,
which did not submit papillary muscles (Figure 1d), crests
or chordal, but with the presence of a septum-marginal
trabecular (bridge). The lateral wall of the right ventricle
measured 0,185cm =+ 0,035¢m thick, whereas the lateral wall
of the left ventricle was equal to + 0,59cm 0,014cm and
the interventricular septum 0,014cm + 0.52cm. Histological
analysis showed that the right atrioventricular valve is formed
by muscle tissue, while the right by connective tissue.

4 Discussion

The heart of Carcard submitted four heart chambers,
the same one detected in other birds such as, for example,
Struthio camelus, ostrich (HENRIQUEZ, HENRIQUEZ
AND OLAVE, 2012; SOARES et al., 2010). Despite the
great similarity between the heart of birds and mammals
(DYCE, SACK and WENSING, 2004 ), the heart of Carcard
differentiates the latter mostly by the absence of a right
atrioventricular valve in connective tissue, which is muscular
valve. Even this feature is different from the heart of
mammals, it seems to be common in birds (HENRIQUEZ,
HENRIQUEZ AND OLAVE, 2012), possibly to increase
efficiency in preventing blood reflux between the atrium and
right ventricle and vice versa. The left ventricular wall of the
heart Carcard shown to be greater than the right ventricle,
just as points Baumel (1986) states that when the left
ventricular wall is three to four times greater than the right
ventricle. In the analyzed hearts, the right coronary artery
passes in a groove right of the interventricular septum. The
name “interventricular groove” suggests that this groove
is between the ventricles, and this groove in the heart of
Southern Carcard was not going over the interventricular
septum, as in mammals. With this would be a mistake to
call this anterior interventricular groove. This same groove
pattern was found by Getty (1986) working with chickens,
but he did not named.

5 Conclusions

From this work it was found that the heart of the
Caracara plancus presents internal and external morphology
quite similar to that of other birds. One of these similarities is
the presence of a muscle right atrioventricular valve and the
target finding possible physiological studies which provide
greater degree of certainty that the advantages afforded
morphology for birds.
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