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There has been a controversy on the chondrogenic potentials of

adipose tissue- derived mesenchymal stem cells (ATMSCs) as

compared to bone marrow derived mesenchymal stem cells

(BMMSCs). This study examined the combination of growth fac-

tors that would induce effective chondrogenesis from adipose tis-

sue- derived mesenchymal stem cells (ATMSCs). Chondrogenesis

was induced by culturing the ATMSCs in pellets with the following

growth factors: #1, without growth factors (negative control) : #2, 5

ng/ml of TGF-b2; #3, 15 ng/ml of TGF-b2; #4, 25 ng/ml of TGF-b2;

#5, 5 ng/ml of TGF-b2 and 100 ng/ml of IGF-I ; #6, 15 ng/ml of

TGF-b2 and 300 ng/ml of IGF-I ; #7, 25 ng/ml of TGF-b2 and 500

ng/ml of IGF-I. The BMMSCs cultured under 5 ng/ml of TGF-b2

was used the positive control. The proliferation of DNA content

increased with higher doses of TGF-b2 and IGF-I combinations.

Higher doses of TGF-b2 and IGF-I combinations were effective in

inducing cell proliferation. GAG analysis showed enhanced level

with the combination of higher doses of TGF-b2 and IGF-I com-

binations. We confirmed the effects of these growth factor through

quantitative RT-PCR after inducing chondrogenesis. Adding higher

doses of TGF-b2 and IGF-I combinations made the expression of

type II and sox-9, maker of Chondrogenesis increase.The findings

from Safranin-O and immunohistochemical staining closely par-

alleled the finding fromGAG analysis. Higher doses of TGF-b2 and

IGF-I combinations, may be used to enhance chondrogenesis in the

chondrogenic differntiation from MSCs.
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One of the persistent problems with commercially available bio-

prosthetic cardiac valves is the formation of thrombosis and cal-

cification. This is mainly caused by deficiency of endothelial cell

coverage on the valve surface. We previously have shown that it is

possible to isolate a population of progenitor cells from circulating

blood that give rise to endothelial and muscle cells. However, the

use of progenitor cells for tissue engineering has not been studied

extensively. In this study, circulating progenitor cells were isolated

and expanded from blood samples of patients with valvular disease.

Progenitor populations were analyzed by fluorescent-activated cell

sorter (FACS) with endothelial cell (EC) and smooth muscle cell

(SMC) specific markers before and after differentiation. The ex-

panded cells were induced into endothelial and smooth muscle cell

lineages followed by immunohistochemical, biochemical, and

physiological analyses. Populations of circulating progenitor cells

were successfully isolated using Anti-CD133 and Anti-KDR anti-

bodies. CD133þ/KDRþ cells were grown and expanded in vitro.

After EC differentiation, cells stained positively for CD31, VE-

Cadherine and vonWillebrand factor (vWf). After muscle cell

differentiation, cells stained positively for SM a -actin and cal-

desmon. EC also formed capillaries inMatrigel�. The proliferation

of EC was higher than that of tissue derived EC. EC cells seeded on

these matrices attached, proliferated and formed defined cell layers.

These engineered valve tissues possessed similar biomechanical

properties as normal valve tissues. The degree of coagulation was

minimal in cell seeded valve surfaces when compared to unseeded

decellularized valve matrices.
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Mesenchymal stem cells represent a population of multipotent

progenitors residing within the bone marrow, whose ability to

generate different phenotypes in vitro and in vivo has been com-

pellingly demonstrated. Despite the great interest they raise as

possible candidates for cell therapy, the understanding of the

mechanisms controlling mesenchymal stem cell homeostasis re-

mains poor. In fact, several lines of evidence showed that among

MSC population, Sca-1þ, c-kitþ, Islet-1þ cells are present, but the

interactions between these subsets of progenitors are currently un-

known. To improve the knowledge on stem cell behaviour, a stable

murine Sca-1þ MSC stem cell line (Sca-1 mTERT-MSC) was

generated by mTERT ectopic transduction and single cell cloning.

This cell line displayed typical stem cell morphology, phenotype

and multipotency and preserved these features until at least the 150

passage in culture. When the immortalized Sca-1 mTERT-MSC

line was subjected to single cell cloning, few clones grew in culture.

The analysis of clone morphology, phenotype and differentia-

tion ability clearly demonstrated that they had distinct features: in

particular, while clone 1 and 3 continuously expressed Sca-1 and

preserved their multipotency, clone 4 spontaneously lost Sca-1

expression and multipotential capacity. Finally, clone 10 sponta-

neously proceeded to adipogenic differentiation in standard culture

conditions. These data strongly suggest that mesenchymal stem cell

compartment is intrinsically heterogeneous. These conditions are

likely to constantly occur in stem cell niches. These evidences imply

that very accurate protocols must be set up to envisage a factual use

of stem cells in the fabrication of engineered bio-substitutes.
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Diseases of the blood vessels, particularly of small diameter ar-

teries are responsible for most of deaths in developing and

developed countries. The number of operations using arterial
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prostheses and of small calibre vascular bypass reaches enormous

values every year. With the limited availability of functional au-

tologous vessels the need for new strategies to develop artificial

blood vessels is increasing. The aim of this work is to develop

constructs composed of a polymeric support with two different

surfaces, displaying distinct surface properties, to seed endothelial

(ECs) and smooth muscle cells (SMCs) with the purpose of ob-

taining an artificial blood vessel substitute.

Novel polycaprolactone (PCL) 2D bi-layer membranes fabri-

cated by means of electrospinning and solvent casting, were de-

veloped. ECs and SMCs were isolated from human umbilical cord

vein. After confirmation of the phenotype of the isolated cells

by immunocytochemistry, static co-cultures were established by

seeding ECs and SMCs respectively on the electrospinning and

solvent cast layer. Cell proliferation and collagen and glycosami-

noglycans (GAGs) production were assessed on the co-cultures

and on the isolated cultures established as controls.

The results revealed that the bi-layer structure enhanced the

proliferation rate and the collagen production in the co-culture

while no differences in GAGs deposition were observed. Moreover

the established co-culture system permitted to conclude that one

cell type was not negatively influencing the other. In this context,

the proposed structure constitutes an interesting strategy for as-

sembling a blood vessel substitute.
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Lyophilized human bone allograft is regularly used for providing

mechanical stability and a scaffold for bone re-growth in cases of

bone loss. Several reasons are responsible for the very slow re-

building of the allografts, one of these is the low rate of mesen-

chymal stem cell recruitment. We designed a novel coating

technique which is able to increase the attachment and proliferation

capacity of stem cells. Human lyophilized bone chips were pre-

incubated with fibronectin, albumin, fetal calf serum or collagen I

solutions and used immediately or lyophilized before use. Me-

senchymal stem cells were cultured from human bone marrow and

seeded onto the constructs. Cell attachment and proliferation was

evaluated by confocal microscopy 3, 10 and 18 days after seeding.

The un-treated allograft barely attracted any cells and the con-

structs were devoid of cells after 18 days. Coating the bone with

fibronectin increased the attachment, however, proliferation and

long-term survival was still not achievable. Pre-incubating the bone

with human albumin, especially when it was lyophilized onto the

bone resulted in very good stem cell attachment and proliferation.

Collagen I and fetal calf serum were also effective. In vivo bio-

compatibility assays in rats showed survival of the graft after 4

weeks of implantation. This novel coating technique markedly

increased the number and proliferation potential of stem cells on

allograft matrices. This procedure may be applied to create im-

plantable bone substitutes which have a faster rebuilding time

in vivo.
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Introduction: To culture cells in a three-dimensional fashion,

scaffolding architecture and biomaterial used are vital. We have

proved that adipose tissue-derived stem cell (ADSC) had limited

proliferation ability in plate and our developed collagen/chitosan

scaffold had good biocompatibility with ADSC. Thus it is neces-

sary to investigate the proliferation ability of ADSC in collagen/

chitosan scaffold.

Methods: hADSCs were isolated and cultivated in plates and in

collagen/chitosan scaffolds for 14 days respectively. During the

culture period, the growth dynamic parameters and viability of

ADSCs were examined by CCK-8 kit every other day; the meta-

bolic rates of glucose and lactic acid were analyzed every day.

After 14 days, the cells in scaffolds were evaluated with scanning

electron microscope (SEM) for histological examination of the

aggregates. The surface markers (CD13, CD29, CD34, CD44,

CD45, CD105, CD166 and HLA-DR), the specific transcription

factors (Oct-4, Sox-2, Rex-1) and the multi-differentiation poten-

tial (adipogenic, osteogenic and chondrogenic) were also assayed

to identify the stemness of proliferated cells.

Results: The results showed that hADSCs in scaffolds could be

expanded by more than twenty times, and they presented better

morphology and vitality and stronger differentiation ability than

the cells cultivated in plates. All cells maintained stem cell char-

acteristics after expansion.

Discussion and Conclusions: Our developed collage/chitosan

scaffolds can promote ADSCs adhesion, template to organize and

direct the expansion of cells, and maintenance of differentiated

function. So it is a favorable scaffold for the proliferation and

differentiation of adipose tissue-derived stem cells.
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The aim of the present study was the optimization of the in vitro

seeding procedures for mesenchymal stem cells (MSCs) culture on

3D matrices and evaluation of the in vivo behavior of these com-

bined implants.

MSCs were isolated from bone marrow of 15 dogs and seeded

on to collagen- polyglycolic and collagen- polylactic matrices.

The in vitro adherence of MSCs was evaluated. For the in vivo

study, the cartilage defects on the femoral condyls were surgically
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