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Figure 6. Photomicrograph-Abdominal aorta tunica adven-
titia in neonate dog. Abbreviations: EF: Elastic Fibers; CO:
Collagen Fibers; F: Fibroblast. x5200. Scale bar: 1.92 um.

were essentially continuous sheets with considerable thick-
ness. Adjacent to their surface, there were connective tissue
space containing collagenous fibers quantity (Figure 5).

The adventitia of the abdominal aorta and renal artery
consisted of scattered fibroblasts among bundles of colla-
gen and elastic fibers. Elastic fibers in tunica adventitia of
renal artery were more than abdominal aorta (Figures 6, 7).

At the junction of renal artery, we observed 2 orienta-
tions of smooth muscle cells; circular and longitudinal
form. Also, at this junction, tunica media consisted of
several layers of smooth muscle cells, which were com-
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Figure 8. Microscopic aspect of the junction of right renal artery
in neonate dog at 175x magnification. Scale bar: 57.14 pm. Abbre-
viations: TI: Tunica Intima; TM: Tunica Media; TA: Tunica Ad-
ventitia; A: Aorta; RA: Renal Artery; J: Junction; CSMC: Circular
Smooth Muscle Cells; LSMC: Longitudinal Smooth Muscle Cell.
Green Masson’s trichrome stain.
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Figure 7. Photomicrograph-Renal artery tunica adventitia in
neonate dog. Abbreviations: EF: Elastic Fibers; CO: Collagen
Fibers; F: Fibroblast. x11500. Scale bar: 0.86 pm.

monly arranged in circular fashion with associate colla-
gen and elastic networks. In outer tunica media and tunica
adventitia, there were smooth muscle cells in longitudi-
nal form (Figure 8). Circular and longitudinal forms of
smooth muscle cells were also observed in electron mi-
croscopy. There were collagen and elastic fibers between
smooth muscle cells in extracellular space (Figure 9).

4. Discussion

In this histological study, we were able to show the
open connective tissue space between the main mass of
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Figure 9. Transmission electron micrographs of tunica me-
dia at the junction of right renal artery in neonate dog. Ab-
breviations: E: Elastin; COF: Collagen Fibers; CSMC: Circular
Smooth Muscle Cells; LSMC: Longitudinal Smooth Muscle Cell.
x2200. Scale bar: 4.54 pm.
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the internal elastic membrane and the endothelium in ab-
dominal aorta. This space has been previously observed
in aorta wall of the rats [13]. In tunica intima of renal
artery, there was an interruption in some place of internal
elastic membrane. There were not similar fenestrations
in the abdominal aorta of neonate dogs. However, simi-
lar fenestrations have been observed in the aorta of other
animals by light microscopy as well as in smaller vessels
by electron microscopy [14, 15].

The cytoplasm of the smooth muscle cell in tunica
media of renal artery and abdominal aorta consisted of
numerous myofilaments and dens bodies. These dens
bodies in the cytoplasm and the cell membrane serve
as anchor site for the myofilaments. These bodies have
been previously observed in smooth muscle cells in vary-
ing details by Parker [15] and Mark [16]. Previously, it
was reported that they are attachment devices, anchoring
the system of myofilaments to the cell surface [17]. The
number of dens bodies in smooth muscle cells of renal
artery were more compared to that of the abdominal
aorta and it may be because of the function of these cells
in the renal artery. In a large artery like abdominal aorta,
arterial pressure is maintained by elastic fibers but in a
muscular artery such as renal artery, the pressure remains
high by contraction and relaxation of smooth muscle
cells and action of these cells in renal artery is more than
abdominal aorta. Also in abdominal aorta tunica media,
the rows of elastic fibers between smooth muscle cells
were more numerous as opposed to the renal artery. In
the walls of an artery, especially in large arteries, elastic
rebound helps to maintain arterial pressure [18].

We know that during systole, blood enters the large
elastic arteries with considerable force, and these arter-
ies distend. They are able to do so because of the large
amount of elastic tissue in their walls, and during dias-
tole the arteries return to their original size because of
the elastic recoil of their walls. The flow of blood to the
organ is controlled by the contraction or relaxation of the
smooth muscle cells of the tunica media [7]. Therefore,
the existence of more elastic fibers in the abdominal
aorta tunica media as opposed to the renal artery, and
the replacement of elastic fibers by smooth muscle cells
in the renal artery can serve as a physiological process.

Although the number of elastic fibers in tunica media
of abdominal aorta was more than that of renal artery,
but these fibers in renal artery tunica adventitia was more
compared to the abdominal aorta. It is probably due to
the function of elastic fibers for helping to maintain ar-
terial pressure [19]. Also, the existence of more elastic
fibers in the renal artery tunica adventitia convince us

that they probably play a role in maintaining arterial
pressure. This research showed that at the junction of re-
nal artery with abdominal aorta in male adult dogs, there
were 2 orientations of smooth muscle cells; circular form
in tunica media and longitudinal form in the outer of tu-
nica media and tunica adventitia.

However, the fact that the orientations of smooth mus-
cle cells at the junction of renal artery with abdominal
aorta in dogs are similar to the muscular vein is of spe-
cial interest. The veins are dilatable when contain more
elastic and collagen fibers than smooth muscle cells
in their wall and they are contractile if contain more
smooth muscle cells in their walls. The contractile state
of the vein wall plays an important role in blood flow
[19]. The significance of bifurcation in the arterial walls
is not clear yet, but they may be mobile physiological
structures for regulating blood flow [20]. However, the
observation of circular and longitudinal form of smooth
muscle cells at the junction of renal artery convince us
that they probably play a role in regulating blood flow
and control of its affluence from the aorta to the kidney.

In conclusion, aorta and renal artery in neonate dogs
show some differences. These differences presumably
reflect adaptation to the function of these 2 arteries.
Junction of renal artery, tunica media, consisted of sev-
eral layers of smooth muscle cells, which are arranged
in circular fashion and in outer tunica media and tunica
adventitia there were smooth muscle cells in the longitu-
dinal form. They probably have a role in blood flow and
control of blood affluence to renal artery.
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