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- | Summary

This experimental study included two adult six-wk-old male Sprague-Dawley
(SD) rats. All procedures involving the rats were permitted by the Institutional Animal
Care and Use Committee, and performed according to the ethical principles, the

Guidelines, laws and regulations of Animal Experimentation of Kobe University.

The objective of the study is to evaluate efficiency of in vitro isolation and myogenic
differentiation of mesenchymal stem celis (MSCs) derived from adipose connective

tissue (AD-MSCs), bone marrow (BM-MSCs), and skeletal muscle tissue (MC-MSCs).

MSCs were isolated from adi‘pose connective tissue, bone marrow, and skeletal
muscle tissue of two adult 6-wk-old rats. Cultured MSCs were treated with
5-azacytidine (AZA) to induce myogenic differentiation. Isolated MSCs and'
differentiated cells‘ were  evaluated by immunocytochem‘istry (ICC),

fluorescence-activated cell sorting (FACS), PCR, and RT-PCR.

AD-MSCs showed the highest proliferation rate while' BM-MSCs had the lowest one.
In ICC, isolated MSCs had strong CD80- and CD44-positive expression and negative
expression of CD45, CD31, and CD34, while AZA-treated MSCs had strong positive

desmin expression.

In FACS analysis, AD-MSCs had the highest percentage of CD90- and
CD44-positive-expressing cells (99% and 96%) followed by BM-MSCs (97% and 94%)
and MC-MSCs (92% and 91%). At 1 wk after incubation with AZA treatment, the peak
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Summary

of myogenin expression reached 93% in differentiated MC-MSCs, 83.3% in BM-MSCs,
and 77% in AD-MSCs.

PCR ‘analysis showed that CD44 is expressed in all isolated MSCs from the three
different tissues. In addition; by RT-PCR analysis, the relative expression of CD44
mRNA in all isolated MSCs from the three different tissues was evaluated with
AD-MSCs having the highest expression level.

With regards myogenic-differentiated cells, we found that the striated muscle marker,
desmin, is highly expressed throughout observation period by PCR analysis; however,
its expression in AZA-treated cells was higher than that in untreated cells. o
Furthermore, by RT-PCR analysis, the relative expression of desmin mRNA in
untreated and AZA-treated MSCs after induction of myogenic differentiation was
evaluated with its peak was discovered at the 28th day, whereas after this time, its
expression decreased. AZA-treated MC-MSCs had the highest relative desmin mRNA

expression.

Conclusions

In conclusion, the current study, investigated the efficiency of in vitro isolation
and myogenic differentiation of MSCs derived from adipose connective tissue, bone
marrow, and skeletal muscle tissue. We could isolate MSCs from these three different

tissues, and we succeed to differentiate these cells to myocytes.

Our study demonstrated that MSCs isolated from these three tissues have the same

morphology and phenotype, but AD-MSCs were the most easily accessible and had

Summary

the highest rate of growth on cultivation‘and the highest percentage of surface marker

expression.

Moreover, although MC-MSCs showed the highest rate of myogenic differentiation

potential and expression of myoblast markers, AD-MSCs and BM-MSCs stili can be a

valuable altemative.

The differentiated myablastic cells could be an available new choice for myablastic
auto-transplantation in regeneration medicine for repair of skeletal muscle and striated

sphincteric disorders.
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A great attention is directed towards the stem cells and its role in

regenerative medicine and tissue engineering in the last decade.

Although, embryonic stem (ES) cells have been considered as
candidates for transplantation therapy, but clinical application of these
cells is curreriﬂy making slow progress in views of ethical issues, the
potential risks of carcinogenesis as well as problems relating to
histocompatibility. However, postnatal adult stem cells, which termed
mesenchymal stem cells (MSCs), are imniune-compatible in natyre and
no ethical issues related to their use. MSCs could be derived from bone
marrow adipose tissue, muscle, synovium, periosteum, or other tissues.
In the present study, the thesis candidate has focused to evaluate
efficiency of in vitro isolation and myogenic differentiation of
mesenchymal stem cells (MSCs) derived from adipose connective tissue
(AD-MSCs), bone marrow (BM-MSCs), and skeletal muscle tissue
(MC-MSCs) and analyzed the differencés between these alternative
sources of MSCs. In this study, she was able to isolate MSCs from
adipose connective tissue, bone marrow;v, and skeletal muscle tissue of
two adult 6-wk-old rats.

MSCs cultures derived from adipose connective tissue, bone
marrow and skeletal muscle tissue were observed with phase-confrast
microscopy. After being cultured the isolated cells were heterogeneous
in shape and many cells are seen floating on the surface. After 24 hours,
few numbers of cells are adherent to the culture plate and appeared in
separated colonies. The adherent cells are reached ‘80% confluence after
6 to 7 days. The rate of growth of BM-MSCs is slower than that of
Ad-MSCs and MC-MSCsas it reaches confluent at 12th day. Cultured
MSCs were treated with 5-azacytidine (AZA) to induce myogenic
differentiation. AD-MSCs showed the highest proliferation rate while




BM-MSCs had the lowest one. In ICC, isolated MSCs had strong CD90-
and CD44-positive expression and negative expression of CD45, CD31,
and CD34, while AZA-treated MSCs had strong positive desmin
expression. In FACS analysis, AD-MSCs had the highest percentage of
CD90- and CD44-positive-expressing cells (99% and 96%) followed by
BM-MSCs (97% and 94%) and MC-MSCs (92% and 91\%). With AZA
treatment, the peak of myogenin expression reached 93% in
differentiated MC-MSCs, 83.3% in BM-MSCs, and 77% in AD-MSCs.
MSCs isolated from adipose connectiv_e tissue, bone marrow, and
skeletal muscle tissue have the same morphology and phenotype, but
AD-MSCs were the most easily accessible and had the highest rate of
growth on cultivation and the highest percentage of stem cell marker
expression. Furthermore, AD-MSCs can be easily isolated from
subcutaneous tissue because it is abundant and readily accessible with
liposuction, lipoplasty, and lipectomy surgeries. Moreover, alihough
MC-MSCs showed the highest rate of myogenic differentiation potential
and expression of myoblast markers, AD-MSCs and BM-MSCs still can
be valuable alternatives. The differentiated myoblastic cells could be an
available new choice for myoblastic auto-transplantation in regeneration

medicine for repair of skeletal muscle and striated sphincteric disorders.

The thesis candidate has completed studies on efficiency of in vitro
isolation and myogenic differentiation of mesenchymal stem cells and
has advanced the field of knowledge in the area of the stem cell biology.
The thesis candidate is hereby recognized as having qualified for the
degree of Ph. D. (Medicine).






