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Light microscopy of the adipose tissue distribution along the coronary branches in the
myocard of the New Zealand White rabbit
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Abstract. The New Zealand White rabbit (Oryctolagus cuniculus) is bred as a laboratory animal, pet and last but not least for meat production. It is prone to
accumulating a lot of fat and muscle. The aim of the study is to examine the morphological nearness of the myocardial coronary branches with adipocyte depots
in rabbits by means of optical microscopy. Histological preparations were made from the walls of rabbit hearts and were studied through light microscopy. The
spread of adipose tissue along the coronary branches in the cardiac muscle was examined. Subepicardially the coronary branching is attended by vast fat
depots. However, intramurally it is free from adipocytes.
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Introduction
The New Zealand White rabbit (Oryctolagus cuniculus) is a
medium breed that belongs to the aerosome type (Harkness et al.,
1983; Grigorov, 2005). It is bred as a laboratory animal, pet and last
but not least for meat production. It is prone to accumulating a lot of
muscle and fat. According to Georgiev et al. (2009) the rabbits from
this breed are suitable for investigating the visceral fat. In this regard,
the authors consider the cardiac depot as one of the places
subjected to quantitative changes, relevant to the rabbit's growth.
The pericardial and epicardial adipose tissue covers up to 80 % of
the heart and is considered not only as a mechanical protection but
also as a metabolically active organ, which has influence upon the
tone of the coronary arteries through the synthesis of bioactive
molecules (Lacobellis et al., 2005). This statement is inconsistent
with data referring to harmful influence of the adipose tissue around
the heart on the coronary arteries in man, expressed in disorder of
the diastolic coronary blood flow and causation of vascular
calcification (Rosito et al., 2008).
Relatively high amounts of adipose tissue can be found in the
pericard and epicard of various wild and domesticated mammals,
including the rabbit (Marchington et al., 1989; Yonkova et al., 2010).
The epicardial adipocytes are morphologically localized in the
coronary and interventricular sulci, around the atria, and a small part
of the right ventricular wall. Lacobellis et al. (2005) find a functional
and anatomical connection between the epicardial and fat cells and
the muscle components of the heart. The authors specify, that part of
the lipocytes are located over the myocard, as well as in it, and
attend the adventitia of the coronary branches and influence the
coronary blood flow. There are mature adipocyte depots mostly in
the subepicardial myocard of the right ventricle. The literature
discrepancy, concerning the spread and the function of the adipose
tissue along the coronary branches, proves there is an inadequacy
in the research.
The goal of this examination is to study the morphological
intimacy of the intramural coronary branches with fat depots in the

myocard of the rabbit, by means of optical microscopy. This is to be in
favour of the functional and clinical understanding of the rabbit's
coronary hemodynamics, as an animal species and a laboratory
model for the rationalization of the cardiovascular human pathology.

Material and methods
Six clinically healthy male and female rabbits from the New
Zeeland White rabbit breed (Oryctolagus cuniculus) were examined.
Their weight varied within 2.300 to 2.600 kg and they were 4 months
old. The animals were bred in battery cages whith constant access to
food and water. They were fed with meadow hay and standard
granulated forage. Right after the slaughtering the rabbit's hearts
were taken and put into ten-percent solution of formaldehyde.
Samples from the cardiac wall were taken from which 46
hystological cuts were made. These were coloured with hematoxylin
– eosin (according to Erlich) and were processed by a routine
histological technique for the making of histological preparations
(Vitanov et al., 1995). The histological preparations were examined
with a light microscop VDN – 200 M (China). They were documented
with software VEDn – 2.

Results
The histological study of the subepicardial layer of the atrial
myocard showed that the proximal component of the coronary
branching is attended by a well developed loose connective tissue
with great number of accumulated fat cells. Right under the coronary
sulcus and in the atrial myocard the lipocytes form vast depots,
which envelop unevenly the periphery of the vascular wall (Figure 1).
The mature adipocyte depots are wide along the vascular surface,
which is opposite to the coronary sulcus and penetrates the deeper
layer of the heart muscle. On the vascular surfaces, considered in
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the direction of the deeper myocardial to the subepicardial layer,
there is a slight and non-constant adipocyte presence to be
observed. There are no fat cells to be found on the vascular surface
that is in the immediate proximity of the coronary sulcus. In the
subepicardial myocard, near the interventricular sulcus and like the
superficial atrial myocard, solid fatty formations can be found around
the proximal arterial component (Figure 2). These fatty formations
aren't located circularly and evenly around the vascular surface, but
rather cover widely the surface which reaches the deeper layers of
the heart muscle. Towards the interventricular septum and in the
subepicardial layers, the adipocytes become less and inconstant.
The light microscopy of the deep ventricular layers, unlike the
subepicardial planes, showed that the intramural arteries aren not
attended by fat cells (Figure 3). The same is the situation with the
interventricular wall (Figure 4). A histological investigation of the
venous system showed a lack of accompanying fat tissue (Figure 5).
The investigation of the distal capillary branches in their distal
component didn't find adipocytes (Figure 6), but it found out that they
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follow a longitudinal travel, parallel to the musculature.

Discussion
A lot of authors investigate the pericardial and epicardial
adipose tissue in man, various species of domesticated, wild and
laboratory animals, including the rabbit ( uski et al., 1981;
Marchington et al., 1989; Iacobellis et al., 2005; Nelson et al., 2009;
Yonkova et al., 2010). When the amount of epicardial fat tissue
increases, it covers progressively the whole free surface of the right
ventricle (Iacobellis et al., 2005; Nelson et al., 2009). Iacobellis et al.
(2005) indicate that the lipocytes can be located subepicardially as
well as in the deeper layers of the myocard and accompany the
adventitia of the coronary branches. The authors describe
matureadipocyte depots in the subepicardial myocard of the right
ventricle. The results of our study conform to these data. We found
that the proximal travel of the coronary branching is strongly
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attended by intramyocardial fat depots, which cannot be found in the
middle and distal intramural component. In addition to acobellis et
al. (2005), we found that clusters of adipocytes can be found in the
atrial and ventricular heart muscle. With reference to a study of the
coronary branching in the Angora rabbit, Bahar et al. (2007) find out
that the ventricular and septal branches of the two coronary arteries
run subepicardially at the beginning, then intramyocardially and
mostly parallel to the muscle fibers, surrounded along their travel by
fat tissue. n the contrary, our investigation determined that the
deeper intramyocardial arterial and septal components aren't
accompanied by adipose tissue. The capillaries of the distal artery
branchings run longitudinal to the muscle fibers without any signs of
fat cells. In addition to that, the study of the intramural venous system
didn't find any accompanying adipose tissue. zdemir et al. (2005)
confirm the data by Bahar et al. (2007), but claim the ventricular and
septal coronary branches to be surrounded by a thin adipose layer
along their subepicardial travel. In addition to that, our results show
that the proximal segments of the coronary branching are covered
solidly with fat depots which do not cover circularly and evenly the
vascular surface. The adipose depots are comparatively wide close
to the deeper myocard layers, unlike the subepicardial layers, where
they are scarce or missing.
According to Vladova et al. (2009), the epicardial connective
tissue layer, near the epicard, consists of collagen fibers, which
penetrate amid the perimysial tissue of the myocard, as well as white
fat tissue. This is better expressed in the right ventricle myocard,
where the amount of fat tissue is greater than the left. ur study also
shows that the adipose tissue attends the subepicardial branches of
the ventricles as well as the atria.

Conclusion
The subepicardial coronary branching is accompanied by a well
developed loose connective tissue with a lot of fat cells, forming wide
and uneven fat depots around the vascular wall. The deep
intramyocardial travel of the arterial and venous vessels is free of
adipocytes. The received morphological data supplement the
results of various authors and are to be considered in favour of the
morphofunctional analysis of the rabbit's myocardial hemodynamics
as an animal species and as an experimental model in the human
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physiology and pathology. The results of the study show that there is
a relationship between animal growth and the fat depots around the
heart.
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