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Absract

Adipose tissue is a source for regenerative medicine applications contains mesenchymal
stem cells (MSCs). One of the unique features of MSCs is their trans-differentiation
property. Identification of MSCs is accepted by their CD105, CD90 and CD73 markers
expression. In lipo aspirate from buttocks and abdominal adipose tissue, these markers were
previously shown. In adipose tissue surrounding the vas deferens,  we investigated CD105,
CD73 and CD90 markers expression. Adipose tissue surrounding the vas deferens was
obtained from eight patients who attended to Urology department. Paraffin sections were
prepared from adipose tissue after routine histological process. Haematoxylineosin,
Toluidine blue  and CD105, CD73, CD90 immuno-stainings were performed to the paraffin
sections. The strongest expression belonged to CD105, followed by CD90 and finally CD73
which was weakly expressed. Stromal cells derived from the adipose tissue surrounding the
vas deferens with  similar properties like liposuctioned adipose tissue based on the
expression of mesenchymal stem cells markers were  reviewed.
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Introduction

While visceral and subcutaneous fatty tissues are the
major locations of adipose tissue in human body [1], there
is large deposit of adipose tissue in the entire human
body [2].

White adipose tissue has different metabolic properties
and functions as a result of the localization area [3, 4].
The localization area and the type of adipose tissue has
been said to affect the morphology and physiology of
adipose tissue [5]. Gene expression profiles of adipose
tissue vary depending on its distribution in the body [1,
3]. It is possible that the cellular composition may differ
according to anatomical localization.

Adipocytes are the most abundant cells in adipose tissue;
adipose tissue contains many cell groups such as blood
cells, endothelial cells, pre-adipocytes, the fibroblasts and
the stromal vascular cells which include smooth muscle
cells (2).

The minimum acceptablity of cells to be mesenchymal
stem cells (MSCs) is depended on their CD105, CD90
and CD73 markers expression [6, 7].

In common surgical lipo-aspirate, samples were previ-
ously shown with cells carrying these markers and some

authors defined MSCs as adipose derived stem cells
(ADSc) [8].

Adipose derived stem cells (ADSc) have been the most
preferred source of stem cells since their characterization
and isolation  over the last 10 years [9]. Adipose derived
stem cells can easily be reached and isolated than bone
marrow mesenchymal cells [10]. ADSc showed a very
high proliferation performance when cultured [9].
MSCs have unique ability of trans-differentiation [7,11,
12] and ADSc exhibited  the same differentiation capacity
compared to bone marrow stem cells, bone, cartilage,
adipocytes and skeletal muscle that originated from
mesoderm and that’s why ADSc began to be widely used
by clinicians in tissue engineering [13]. ADSc isolated
from different regions of the body have the capacity to
differentiate different myogenic cells in vitro [14].

The paucity of data or any documentation (baseland pub-
med search) about MSCs content of the adipose tissue of
human vas deferens, this study aimed at searching these
cells in this tissue for the expressions of CD105, CD73
and CD90 markers.

Materials and Methods

Adipose tissue surrounding the vas deferens was obtained
from each of the eight patients who attended our urology
clinic between january and march 2011. The patients were
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slated for hydrocelectomy and epididymal cyst operations
and all the surgical procedures were performed at the
Urology department of Bezm-i Alem Medical Faculty.
Collected tissues were fixed in 10% formaldehyde and
reached Konya within 3 days. Paraffin sections were pre-
pared from the collected samples after routine histological
processes at Meram Medical Facuty. The study protocols
were reviewed and approved by the Ethics committee of
Meram Medicine Faculty. The patients were informed
and consent forms were obtained and signed by each of
the participants. Toluidine blue histochemistry staining,
Haematoxylineosin and CD105, CD73, CD90 immuno-
stainings were performed on the paraffin sections.  In this
study, CD105 (RB-9291-R7:Neomarker), CD73 (S2054:
Epitomics) and CD90 (2694-1:Epitomics) were used.
CD73 and CD90 were diluted at one-hundredth (1/100)
ratio while CD105 was a concentrated primer antibody.

AEC and substrate were used as chromogen. In the
evaluation criteria, four groups were formed according to
the prevalence of staining [15].

0: No staining
+1: Insignificant staining
+2: Moderate staining
+3: Strong staining

Results

Expression of these markers can be seen in tubular struc-
tures (capillaries and vessels) of adipose tissue of vas
deferens.  Plus one (+1) and (+2) expression of CD90 are
shown in Figures B and A respectively  CD73 expressions
were evaluated +1 in all sections as in Figure C. The +2
expression of CD105 are shown in Figures D, E and F
respectively.

Figure1. A:CD90, +2 expression, X40. B: CD90, +1 expression, X20. C: CD73, +1 expression, X20. D:
CD105, +2 expression, X20. E: CD105, +2 expression, X20. F:CD105, +2 expression, X100. Expression of
CD73, CD90 and CD105 can be seen in tubuler structures(capillary vessel structures). G: HE, X20. H:
Toluidine blue, X10. Rich vascularization of adipose tissue can be seen both in G and H.
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Table 1: Distribution of CD73 expression.

Valid Frequency Percent
+1 7 87,5
+2 1 12,5
TOTAL 8 100

Table 2. Distribution of CD90 expression.

Valid Frequency Percent
+1 5 62,5
+2 3 37,5
TOTAL 8 100

Table 3. Distribution of CD105 expression.

Valid Frequency Percent
+2 8 37,5
TOTAL 8 100

A well vascularized adipose tissue can be seen in all the
shown sections. Adipocyte cell clusters showed the clas-
sical histological ‘honeycomb’ appearance (Figures G and
H).

Expression percentages of markers are listed in Tables 1,
2 and 3. The highest expression percentage belonged to
CD105 (Table 3), expression percentage of CD90 (Table
2) was moderate and expression percentage of CD73
(Table 1) was lower when compared to CD105 and CD90
in all the sections.

Discussion

In our study, for the first time, we found the cells of adi-
pose tissue surrounding the vas deferens containing mark-
ers of MSCs.

There is no unique marker that can identify and separate
MSCs from other cell types exactly [16]. Therefore a
combination of markers as used in this study could be
more reliable.
Fatty acid uptake, lipolysis, energy metabolism control,
adipokine and hormone secretion/ expression and many
other features vary among adipose localization [17,18,19].

It was claimed adipokines affect the function of surround-
ing tissues [17]. There might be a double sided reversible
effect between adipose and surrounding tissues.

Endothelial cells, syncytiotrophoblasts, connective tissue
stromal cells and macrophages express endoglin (CD105),
the TGF-b receptor III. Endoglin gene mutation leads to
an autosomal dominant disorder called hereditary hemor-
rhagic telangiectasia. Symptoms of this disorder are wide
spread vascular failure and hemorrhage. It can be under-

stood that endoglin has important features in vascular
development or endothelial cell interactions [20].

The CD105 expression is not observed in endothelial cells
of normal tissue but a powerful expression is observed in
endothelial cells of tumor blood vessels [21].

In contrast, CD105 expression is strongly expressed in
normal vessels in this study. It has been shown that when
MSCs derived from umbilical cord blood begin to differ-
entiate, CD105 expression decreases by a reciprocal ef-
fect [22] but  increased expressions of CD105 may be
before the differentiation of MSCs in adipose tissue in our
study.

The results of our work showed that the stromal cells of
adipose tissue surrounding the vas deferens have similar
properties like liposuctioned adipose tissue according to
the expression of mesenchymal stem cells basic markers
reported in literature. Here we demonstrated a new find-
ing which has a place in human histology, and till today,
the adipose tissue surrounding the vas deferens has never
been evaluated as a possible source for MSCs. This study
has two strength: firstly,we open a new area for research-
ers, secondly, the findings add knowledge to  scientists in
general and to the the urologist in particular, so as to ob-
tain MSCs whenever there is a plan to harvest  MSCs for
treatment, by this way the need to disturb abdominal re-
gion can be eliminated.
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