
Summary. Knowledge of the characteristics of the
normal human aorta has been constrained by lack of data
on fresh aortic tissue, especially from healthy
individuals. In this study, the gene expression and
morphological characteristics of the thoracic ascending
aorta (AA) of healthy organ donors have been evaluated,
with the aim of providing reference data for the analysis
of pathological AAs.

We analysed by RT-PCR the differential expression
of mRNAs coding for myocardin, smoothelin, alpha-
smooth muscle actin (alpha-SMA) and the ED-A
isoform of fibronectin (ED-A FN) in AA specimens from
donors, integrating the results with immuno-
histochemical analysis of the same targets.
Morphological and morphometric characteristics of the
AAs were also evaluated. In order to account for
possible regional variations in wall structure, the
convexity of the aortic profile was compared to the
concavity. 

No differences in gene expression occurred for any
of the target genes between the concavity and the
convexity of AAs. Immunohistochemistry revealed a
different distribution of total FN and of its ED-A isoform
in the media and in the intima. Smoothelin is expressed
by the majority of cells in the media, with some positive
cells also in the intima. Alpha-SMA is expressed in all
the tunicae. Immunohistochemistry also revealed in the
convexity of 50% of AAs the presence of discrete areas
in the subadventital media with altered structure and cell
morphology and with altered gene expression, resulting
positive for ED-A FN and alpha-SMA, but not for
smoothelin, indicating the occurrence of early lesions
also in macroscopically healthy AAs.
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Introduction

Many studies are currently focused on the analysis
of diseased human aorta, including aneurysm, dissection
and atherosclerosis, aimed at a better comprehension of
the biomolecular and structural phenomena at the basis
of aortic diseases, possibly leading to the identification
of potential therapeutic targets.

Despite the huge amount of data obtained on
pathological aorta samples harvested during surgical
procedures, only a few studies specifically addressed the
characteristics of healthy human aorta (Dingemans et al.,
2000), possibly related to the scarcity of these samples.
Limited and study-driven data on healthy aorta are often
included for comparison in analyses of diseased aortas.
In fact, a number of comparison-based studies used as
control aortic tissue the samples obtained from the
ascending aorta during CABG procedures from the sites
of proximal anastomoses, excluding patients with
evident atheroscletoric or aneurysmatic ascending aortas,
or any known history of collagen vascular disease
(Ailawadi et al., 2009).

Some studies reported the characteristics of the
normal aorta of animal models, considered as suitable
tools for cardiovascular studies, including goat (Ogeng’o
et al., 2010), rat (Guyton et al., 1983), rabbit (Kockx et
al., 1993) and pig (Sokolis, 2007). Nonetheless, these
studies often revealed significant structural differences
between the human and animal aortic tissues (Martin et
al., 2011), thus limiting the reliability of information
obtained from animal large vessels. 

In this study we analysed at molecular,
morphological and immunohistochemical level healthy
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ascending thoracic aorta (AA) samples harvested from
organ donors. In order to account for possible regional
variations in aortic wall structure, the right-antero-lateral
wall area (“convexity” of the aortic profile) was
compared to the contralateral area (“concavity”) for each
donor. 

We focused in particular on the description of the
morphology and morphometry of aortas and on the
expression at mRNA and protein level of molecules
considered as markers of the smooth muscle cell (SMC)
contractile phenotype (smoothelin, myocardin),
responsible for SMC contraction (alpha-smooth muscle
actin) and included in the extracellular matrix (ECM)
(fibronectin and its ED-A isoform). It is well known that
actin cytoskeleton plays an integral role in SMC
function, including allowing vessel contraction and
providing mechanical strength. In fact, alpha-SMA
expression strongly decreases in proliferating SMCs
(Schwartz et al., 1986). Many studies focusing on human
aorta used alpha-SMA as a marker to identify contractile
SMCs in the media layer (Schmid et al., 2003; Ailawadi
et al., 2009) but this protein is also expressed by
differentiating myofibroblasts (MFs), and hence it
cannot be considered a reliable marker to unequivocally
detect contractile SMCs (Forte et al., 2010). 

Smoothelin is a protein known to co-localize with
alpha-SMA in stress fibres only in contractile SMCs and
actively participates in cell contraction (Niessen et al.,
2004). In humans, two smoothelin isoforms have been
characterized: smoothelin-A, predominantly expressed
in visceral SMCs, and the larger smoothelin-B,
expressed in contractile vascular SMCs.

Myocardin is a transcriptional cofactor that
transactivates multiple SMC-specific transcriptional
regulatory elements in a Serum Response Factor-
dependent fashion and is known to be mostly expressed
in human aorta (Du et al., 2003). Similarly to the
previously described smoothelin, myocardin is
considered a specific marker of contractile SMCs,
although with a different function, as it plays an
important role in the transcriptional program regulating
SMC development and differentiation (Du et al., 2003).
In fact, SMC dedifferentiation in aorta organ culture is
accompanied by downregulation of SRF and myocardin
(Zheng et al., 2010). 

Concerning ECM proteins we analysed, FN is a
dimeric glycoprotein widely distributed in plasma and in
ECM which plays a crucial role in various cell functions,
including cell migration, adhesion, proliferation and
differentiation. The molecular diversity of human FN is
due to alternative splicing of the type III segments ED-
A, ED-B and IIICS (Norton and Hynes, 1987).
Expression of the ED-A and ED-B FN isoforms are
limited in healthy adult tissues, while they are markedly
expressed in embryonic tissues and in pathological
processes, including wound healing, organ fibrosis and
tumors (Muro et al., 2003, 2008). Numerous functions
have been ascribed to the ED-A domain, including

matrix assembly, cytokine-dependent matrix
metalloproteinase expression, tissue injury or repair and
inflammation (White et al., 2008).

Our data describe the expression and the distribution
of the above mentioned proteins in healthy human aorta
samples and provide morphological and morphometric
data about cell density and vascular wall thickness. Our
analysis did not reveal any significant difference
between the characteristics of aorta concavity and
convexity in physiological conditions but revealed the
presence of altered regions in macroscopically normal
aortas, showing expression of alpha-smooth muscle actin
(alpha-SMA) and of the ED-A isoform of FN but not of
smoothelin.

Our observations provide additional data about
expression and distribution of key factors in human
healthy aorta that can represent a useful reference for
studies focusing on human diseased aortas.
Materials and methods

Sample collection

Specimens from the concavity (lesser curvature) and
the convexity (greater curvature) of thoracic ascending
aortas (AAs) were obtained from heart donors (n=12)
(mean age 39.7±13.2 years, range 20-61 years, n=6
males) who died of noncardiovascular accidents (trauma
in 7 donors, spontaneous cerebral hemorrhage in 5
donors) and with no evidence of aneurysmal or
atherosclerotic disease during multiorgan harvesting.
None of the donors included in this series had a positive
family history of aortic disease; none had a bicuspid
aortic valve, which was a contraindication to organ
acceptance, and none had current or previous alcohol or
drug abuse, including cocaine consumption. Moderate
essential hypertension was present in 3 donors, 2 of
whom were on low-dose beta-blockers. 

Six pairs of specimens were fixed in buffered
formalin and were used for morphological and
immunohistochemical analysis. Six pairs of aortic
specimens were stored in RNALater (Qiagen) at -80°C
immediately after the harvesting and were used for total
RNA extraction, followed by RT-PCR analysis of target
gene expression as described below. 
RNA extraction and RT-PCR analysis

Total RNA was extracted from the concavity and the
convexity of n=6 healthy AA samples stored in
RNALater (Qiagen) at -80°C using the RNAeasy minikit
(Qiagen) according to manufacturer’s instructions. RNA
was treated with DNase (Qiagen) to remove DNA
contamination. RNA concentration was measured using
a NanoDrop ND-1000 spectrophotometer (NanoDrop
Technologies). RNA integrity was verified by
electrophoresis on denaturing 1% agarose gel. Absence
of residual DNA was verified by PCR on total RNA
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without reverse transcription.
cDNA was generated from 200 ng of each RNA

sample. Reverse transcription was done at 42°C for 1 hr
in presence of random hexamers and Moloney-Murine
Leukemia Virus (M-MULV) reverse transcriptase
(Finnzymes). GeneBank sequences for human mRNAs
and the Primer Express software (Applied Biosystem)
were used to design primer pairs for the target genes
listed in Fig. 1, upper panel. Expression data were
normalized with respect to the level of the house keeping
gene GAPDH. The primers used for the RT-PCR
analysis of ED-A FN isoform flanked the ED-A exon,
which is normally not included in adult human FN, with
only a few exceptions (e.g. the intima of aorta)
(Glukhova et al., 1989).

Primer pairs were chosen to yield 100-150 bp PCR
products. Each semi-quantitative RT-PCR reaction was
repeated at least three times. The ChemiDoc and the
associated software Quantity One (Bio-Rad) was used
for the densitometric analysis of the PCR products after
electrophoresis. 
Histological analysis 

The concavity and the convexity of n=6 healthy AA

samples from organ donors were processed for
morphological and immunohistochemical analysis.
Harvested samples were fixed in 4% buffered
formaldehyde, dehydrated and embedded in paraffin. 

5 µm cross-sections were stained with hematoxylin
or with hematoxylin-orcein for nucleus and elastic fiber
staining, respectively. Image screening and photography
of serial cross-sections submitted to colorimetric
histochemical analysis were performed using the Leica
IM1000 software. The same software was also used for
measurement of the thickness of aortic samples (intima
and media layers), and of cell density in the media layer,
expressed as number of hematoxylin-stained cells/mm2.
Five measurements of vascular wall thickness were
taken in 5 consecutive cross-sections for each AA
sample. Cell density was measured in the central region
of the media layer taken in 5 consecutive cross-sections
for each AA sample. Alternatively, 5 µm cross-sections
were stained with fluorescent Hoechst 33258 (Sigma-
Aldrich) for nucleus staining and detection of natural
autofluorescence emitted by elastic laminae. Image
screening and photography of fluorescence-emitting
serial cross-sections were performed using the Leica
4000F software. 
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Fig. 1. RT-PCR analysis of RNA extracted from
healthy human AAs. Upper panel. Summary of
the RT-PCR primer sequences, posit ion,
annealing temperature and PCR product length
for each target gene analysed. Lower panel.
Semi-quantitative RT-PCR analysis of the
expression of mRNAs coding for myocardin,
smoothelin, alpha-SMA and ED-A FN in the
concavity and the convexity of healthy human
AAs (n=6). All measurements were normalized
with respect to endogenous GAPDH levels. The
values are expressed in arbitrary units as
relative changes over the normalized concavity
values. Data are reported as mean ± SEM.



Immunohistochemical detection

Immunohistochemistry was performed on the
concavity and the convexity of n=6 AA samples
harvested from donors. Target proteins were smoothelin
(mouse monoclonal Ab’, clone R4A, dil. 1:100, Abcam),
ED-A FN (mouse monoclonal Ab, clone IST-9, Santa
Cruz), total FN (mouse monoclonal Ab’, clone IST-4,
dil. 1:100, Sigma), alpha-SMA (mouse monoclonal Ab’,
clone 1A4, Sigma). The 4% formaldehyde-fixed carotid
cross-sections (5 µm) were deparaffinised and
rehydrated. Antigen retrieval was done in a microwave
through incubation in 10mM Citrate buffer pH 6.
Endogenous peroxidases were blocked with 4% H2O2.Blocking was done in 5% donkey serum, followed by
incubation with the primary antibody at 4°C o.n. After
washing, slides were incubated with biotin-conjugated
secondary antibody (Santa Cruz, dil. 1:200). Staining
was done through incubation with peroxidase-
streptoavidin (Vector Laboratories) for 30’ at RT,
followed by incubation with 3,3’-diaminobenzidine
(Vector Laboratories). Primary antibodies were omitted
in negative control of the reactions. Nuclei were
counterstained with Mayer’s hematoxylin (Sigma-
Aldrich). Image screening and photography of serial
cross-sections submitted to colorimetric immunohisto-

chemical analysis were performed using a Leica IM1000
System. Smoothelin was also detected using a
fluorescent TRITC-labelled secondary antibody (Jackson
laboratories). In this case, nuclei were counterstained
with fluorescent Hoechst 33258 and fluorescent image
screening and photography were performed using the
Leica 4000F software.
Statistical analysis 

All statistical analyses were performed using
GraphPad software (Prism 4.0). Data are presented as
the mean ± SEM. Statistical significance of comparisons
between convexity and concavity was determined using
paired t Test. Correlations were analysed by Spearman
test. Values of p<0.05 were considered significant.
Results

Since by definition the presence of the elastic
laminae characterize the arterial media, the aortic layers
can be delimited by techniques that enhance these
laminae, such as orcein and autofluorescence, as shown
in Fig. 2. 

Morphometric analysis of hematoxylin-stained aorta
cross-sections was conducted to measure the thickness
of the intima (defined as the layer enclosed between the
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Fig. 2. Morphological and morphometric analysis of the concavity and the convexity of human healthy AAs. Upper panel. A, D. Hematoxylin nuclei
staining. B, E. Orcein staining of elastic laminae structure and distribution. C, F. Hoechst 33258 nuclei staining and elastin autofluoresence detection. 
x 20. Lower panel. Cell density in the media, thickness of intima+media, thickness of intima. Data are reported as mean ± SEM.



lumen and the internal elastic lamina) and of the media
(defined as the layer enclosed between the internal and
the external elastic laminae) and the cell density in the
media layer of the aortic concavity and convexity from
each donor, measured as number of total cells per mm2.
Data are summarized in Fig. 2, lower panel. We did not
include the adventitia in measurements of vascular wall
thickness as this layer, considering its structural
characteristics, can be easily damaged or partially
removed during sample harvesting, and consequently its
measurement could be unreliable. 

Correlation analysis highlighted a negative
correlation between wall thickness and cell density in
both the concavity (p=0.80, p<0.05) and the convexity
(p=0.90, p<0.05) of AAs. 

Immunohistochemical data revealed that the large
majority of cells in the media layer were positive for
smoothelin (about 70%) (Fig. 3C,G).

Some cells in the media layer resulted negative to
smoothelin detection (Fig. 3C,G). We detected the
presence of some smoothelin-positive cells also in the
intima layer (Fig. 4A), thus suggesting that this
compartment also contains mature contractile SMCs,
other than fibroblasts, endothelial cells (ECs) and
synthetic SMCs. 

Alpha-SMA, a main component of the SMC
cytoskeleton whose polymerization is essential for SMC
contraction, was expressed by almost all SMCs in the
tunica media, arranged in a well-organised pattern of
elastic laminae (Fig. 3D,H). It was also expressed by
cells in the intima and in the adventitia in presence of

large vasa vasorum (Fig. 4B). 
Total FN was expressed in all the layers, with a

stronger signal in the intima (Fig. 3A,E). Conversely,
ED-A FN was expressed exclusively in the intima layer
in the majority of the aorta samples we analysed (Fig.
3B,F). Surprisingly, we highlighted discrete regions
markedly positive for ED-A FN in the media layer of the
convexity of three AA samples, corresponding to areas
with disruption of the regular structure of the elastic
laminae and with altered cell morphology (Figs. 5,
6A,D). These areas were also markedly positive for
alpha-SMA expression (Fig. 6C,F) but negative for
smoothelin expression (Fig. 6B,E). These alterations in
structure and protein expression were present in several
consecutive cross-sections, thus reflecting the extension
of these phenomena and the reliability of the results. 

Target genes for RT-PCR analysis included the
proteins analysed through immunohistochemistry, plus
myocardin. Overall gene expression data revealed no
significant difference in the expression level between
concavity and convexity of AA samples for all the target
genes we analysed (Fig. 1, lower panel).
Discussion

In this study we analysed at molecular and
morphological level the concavity and the convexity of
AA samples harvested from organ donors and free of
macroscopically evident alterations or pathologies. Our
data highlight that the concavity and the convexity of
human healthy AAs do not show any significant
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Fig. 3. Immunohistochemical analysis of the expression and the distribution of total FN, ED-A isoform of FN, smoothelin and alpha-SMA in the
concavity of human healthy AAs. Representative images of AA cross-sections hybridised with primary antibody for total fibronectin (A, E), ED-A FN (B,
F), smoothelin (C, G) and alpha-smooth muscle actin (D, H). Brown staining corresponds to target protein expression. Images A-D focus on the intima
and on the subintimal region of the media; images E-H focus on the central region of the media. Total FN is expressed both in the intima and in the
media of AAs (A, E), while its ED-A isoform is expressed in the intima only (B) and not in the media (F). Hematoxylin nuclei counterstaining, x 40.



difference in overall structure, wall thickness and cell
density in the media layer, nor a differential expression
at mRNA level for any of the target genes we analysed.
Other studies on the concavity and the convexity of
human AAs with early dilatations or with aneurysm
revealed a differential expression of ECM proteins and a
different incidence of cell apoptosis, with significant
alterations in aortic convexity, possibly reflecting a
greater hemodynamic stress effect on this aortic
curvature (Cotrufo et al., 2005a,b; Della Corte et al.,
2006, 2008). On this basis, we can conclude that
vascular stress has no differential effects on the
concavity and convexity of AAs in non pathological

conditions.
This study also focused on the expression and

localisation in human healthy AAs of proteins known as
markers of contractile SMCs and as main components of
ECM in physiological and pathological settings.
Contractile smoothelin-positive SMCs showed a
circumferential orientation (and therefore parallel to the
elongated streaks of elastin), in agreement with previous
observations (de Sa et al., 1999; Dingemans et al., 2000).
Smoothelin allows us to distinguish contractile SMCs
from other cells with smooth muscle–like characteristics,
including MFs. Its deficiency results in a considerable
loss of contractile potential and hence in impaired
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Fig. 4. Immunohistochemical analysis of smoothelin and alpha-SMA expression and distribution in the convexity of human healthy AAs. Representative
images of AA cross-sections hybridised with primary antibody for smoothelin (A, C) and alpha-SMA (B, D). White arrows indicate the autofluorescent
internal elastic lamina. White asterisks indicate representative smoothelin- (A) and alpha-SMA- (B) positive cells in the intima. Red fluorescent staining
corresponds to target protein expression. Hoechst 33258 nuclei counterstaining; A, C, x 40; B, D, x 20.



smooth muscle function, thus suggesting that
smoothelins are part of the contractile apparatus (van
Eys et al., 2007). To our knowledge, smoothelin
expression has been evaluated through immunohisto-
chemistry in human muscular and elastic arteries only in
a few studies (van der Loop et al., 1997). Our data do
not fully agree with those already published, as they
observed that only a limited number of SMCs (about
10%) in the media layer of adult human aortas expressed
smoothelin, while we observed a greater number of
smoothelin-positive cells in the media layer of aorta
samples (about 70%) (Fig. 3C,G). Moreover, those
Authors did not detect smoothelin-positive cells in the
aortic intima or in the adventitia (Johansson et al., 1999),
while we revealed smoothelin-positive cells also in the
aortic intima (Fig. 4A,C). This discrepancy may be
related to the different sensitivity of the techniques or to
the heterogeneity of aortic samples used for
investigation. The presence of smoothelin-negative cells
in the media could indicate the presence of fibroblasts, a
reservoir of undifferentiated stem cells, or a
subpopulation of SMCs lacking muscle markers, as

already highlighted in other studies (Frid et al., 1997).
The distribution of total FN in all three tunica layers

and the restriction of ED-A FN to the intima layer of
human healthy AAs (Fig. 3A,B,E,H) is in agreement
with a previous study (Glukhova et al., 1989). The
expression of the ED-A FN isoform only in the intima of
human aorta has been associated with a synthetic or to a
less mature phenotype of SMCs localised in this tunica
layer (Glukhova et al., 1989, 1991). The opposite
distribution of smoothelin and of ED-A FN in our AA
samples confirms this hypothesis. 

Immunohistochemical analysis not only provided
information about the expression and the localisation of
our target proteins, but also revealed that the convexity
of 50% of the AA samples showed limited areas in the
subadventital region of the media with altered structure
and cell morphology and with altered protein expression
in comparison to surrounding areas (Figs. 5, 6). This
observation confirms the utility of a combined molecular
and immunohistochemical approach to catch all the
phenomena involved in the early phase of a
pathophysiological process, also considering that ECM
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Fig. 5. Immunohistochemical analysis of the expression of ED-A FN in the subadventitial region of the media in the convexity of three distinct AA
samples. Brown staining corresponds to target protein expression. Images A-C refer to AA sample 1, images D-F refer to AA sample 2 and images G-I
refer to AA sample 3. Hematoxylin nuclei counterstaining, A, D, G, x 20; B, E, H, x 40 magnification of the areas enclosed by the black perimeter; C, F,
G, x 100 magnification of the areas enclosed by the black perimeter.



proteins accumulate in tissues, and consequently mRNA
levels may not correspond to the actual protein levels
(Didangelos et al., 2010). 

Our data are in agreement with recent findings
obtained in a study based on proteomics characterization
of extracellular space components in the human aorta
(Didangelos et al., 2010), based on the analysis of AA
samples free of macroscopically evident vascular
pathology. These authors revealed the potentiality of
their proteomics-based analysis of ECM, as in a
macroscopically normal AA sample they revealed a
proteolytic activity leading to fibronectin breakdown,
known to be involved in the induction of pro-
inflammatory responses in the vasculature (Didangelos
et al., 2009). Other studies highlighted the presence of
foci of medionecrosis or of unorganized deposits in the
media of healthy “normal” aortas (Schlatmann and
Becker, 1977; Dingemans et al., 2000) that the Authors
described as related to aging. These degenerative
processes in the media layer described in the literature
are different from the accumulation of round-shaped
cells we observed in presence of microscopically altered

ECM (Figs. 5, 6) and are presumably not related to
aging, as the images shown in Fig 5G-I and in Fig. 6
correspond to the convexity of a AA sample from a 38
year-old donor. These results obtained on a limited
cohort of human healthy AAs demonstrate the relevant
frequency of morphological alterations in healthy aortic
samples, not necessarily related to aging, and the
potentiality of the methodologies we applied to highlight
small alterations and reparative processes also in clinical
samples considered normal macroscopically. The
presence of morphological alterations only in the
convexity of healthy AAs suggests their association with
hemodynamic forces (e.g. shear stress and wall tension
are expectedly greater at the convexity).

On the basis of the current literature and of the
molecular markers we analysed, three major hypotheses
can be proposed to potentially identify the cells involved
in the local alterations of the media we highlighted in
three AA samples (Fig. 5): 1) cells expressing alpha-
SMA and ED-A FN but not smoothelin are embryonic
immature SMCs with an epitheloid phenotype, activated
in response to changes in their extracellular
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Fig. 6. Immunohistochemical analysis of the expression of ED-A FN, alpha-SMA and smoothelin in the convexity of a healthy human AA sample
showing alteration in the structure and cell morphology (round-shaped vs. spindle-shaped cells, interruption of elastic laminae) in the subadventitial
area of the media. Immunohistochemistry for the three protein markers has been done on consecutive transverse sections. Representative images of
AA cross-sections hybridised with primary antibody for ED-A FN (A, D), smoothelin (B, E) and alpha-SMA (C, F). Brown staining corresponds to target
protein expression. Round-shaped cells in the altered subadventital region of the media were positive for ED-A FN (A, D) and alpha-SMA (C, F), but
not for smoothelin (B, E). Hematoxylin nuclei counterstaining. A-C, x 40; D-F, x 100 magnification of the areas enclosed by the black perimeter.



environment. The vascular wall normally contains
heterogeneous SMC subpopulations, with different
characteristics, plasticity properties and sensitivity to
external stimuli (Hao et al., 2003). The presence of SMC
immature precursors expressing ED-A FN has already
been highlighted in Tayakasu’s disease (Shekhonin et al.,
2003); 2) Cells expressing alpha-SMA and ED-A FN but
not smoothelin could be differentiating MFs, contractile
cells that can derive from the transdifferentiation of
SMCs or fibroblasts or from the differentiation of local
or circulating precursors, including fibrocytes (Bellini
and Mattoli, 2007). In a pathological setting, the
activation of ED-A FN expression and of TGF-ß1
release in presence of a mechanical stress leads to the
up-regulation of alpha-SMA and to differentiation of
MFs (Hinz, 2007), able to play an active role in wound
healing and general tissue repair (Forte et al., 2010). A
recent study demonstrated that ED-A FN is able to
induce fibroblast differentiation to MFs through its
binding to the α4ß7 integrin receptor (Kohan et al.,
2010). ED-A FN expression has been used as a marker
for MF differentiation in various diseases (van der
Straaten et al., 2004) but, to our knowledge, the only
study focused on ED-A FN in human aortic pathological
samples associated this proteic isoform to the aneurysm
formation in patients with bicuspid aortic valve
(Paloschi et al., 2010); 3) Cells expressing alpha-SMA
and ED-A FN but not smoothelin could be
differentiating MFs derived from a subset of cells of a
monocyte/macrophage lineage (Frid et al., 2006; Mesure
et al., 2010). The hypothesis of monocyte lineage cells
primed to differentiate to MFs in our AA samples would
be in agreement with data obtained in a vascular
remodeling model (Frid et al., 2006). Interestingly, a
recent study conducted in a rat model of foreign body
reaction suggested that a subpopulation of CD34+CD68+
cells are able to differentiate into MFs and that an
autocrine stimulation by TGF-ß1 is activated through the
expression of TGF-ßRII on the surface of the small
round cells (Mesure et al., 2010). These CD34+CD68+
cells were demonstrated to express alpha-SMA, but no
data were available about their expression of ED-A FN.

In conclusion, our results add new information about
gene expression in healthy human aortas, highlighting
for the first time the presence of contractile SMCs also
in the intima layer of human aortas, the high number of
smoothelin-positive cells in the media layer and the
expression of the ED-A isoform of FN in the media layer
in presence of sporadic altered regions. Our data also
suggest caution in the use of macroscopically healthy
aortas as a reference in comparison studies with
pathological samples, as the outcome of both
biomechanical and biomolecular comparative analyses
could be affected by small alterations in healthy control
samples, possibly leading to an underestimation of the
data. Finally, our data confirm the potentiality of
biomolecular analysis to highlight early alterations in
macroscopically normal tissues, with possible
implications for preventive therapeutic strategies.
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