Isolation of Multipotent Postnatal Stem Cells from

Human Periodontal Ligament

Thesis

Submitted for the partial fulfilment of the requirements for

Master degree in Oral Medicine and Periodontology

By
Maha A6d El Fattah Ibrahim

B.D.S.

(Cairo University)

Faculty of Oral and Dental Medicine
Cairo University
2009



Supervisors

Professor Dr. Mahmoud Ibrahim El-Refaay

Professor and Chairman of Oral Medicine,
Periodontology, and Oral Diagnosis Dept.
Faculty of Oral and Dental Medicine
Cairo University

Professor Dr. Magda Ismail Ramzy

Professor and head of Prosthodontics department
National Research Center

Dr. Eman Yossef El-Firt

Lecturer of Oral Medicine,
Periodontology and Oral Diagnosis Dept.
Faculty of Oral and Dental Medicine
Cairo University



-

G dead) Jga Jala 1 e due Sl LYAY J e

Cma 44080 Al )
Y 4 ol Y 4 s Sl

M) 5 a8l dal a9 b (i ga LS,
SJAGS\ Z\aalé

453 s g adl) b ué Jphwalal) da 3 = Jyaall ik g3

CLi) g adl) b PR
5_al3l daala

2009



058 el

u;léj\ ?ﬁMJé‘ 3 g 3

SlnY) 5 pdll ik 4
DJ\A\SM g\aAl.;

340 Jssbani) Baala 4]

ganll cs“‘)m S el

S dl) g Olad) L2

ozl 5 A Gl el g adll ke )2
i) 5 pdll ki 3408
DJ\A\SM g\aAl.;



Acknowledgement

First and foremost, | would like to express my great thankfulness to

ﬂLLﬂ}[; who created man and gave him the knowledge to think,
believe, and worship.

I would like to express my deep and sincere gratitude to
Prof. Or. Mahmmoud EL Refaay Professor and Chairman of Oral

Medicine, Periodontology, and Oral Diagnosis Department, Cairo
University. His wide knowledge and his logical way of thinking have been
of great value for me. I will remain grateful for his support, guidance and
precise supervision that helped me.

My great thanks to Prof. Dr. Eman Abou El Ezz Professor

and Head of Oral and Dental Research Division, National Research
Center for her detailed and constructive comments, support and help
dealing with travel funds and bureaucratic matters for my travel to china,
so | could optimally carry out my research.

| warmly thank Prof. Dr. Magda Ramzy Professor and Head of

Prosthodontics Department, National Research Center for her friendly
help and support.

It is difficult to overstate my gratitude to @Dr. Eman "Yossqf

Lecturer of oral medicine, Periodontology, and Oral Diagnosis
Department, Cairo University with her enthusiasm. Throughout my
thesis-writing period, she provided encouragement, sound advice, and
good company. Also helped and supported me in many other things,
| would have been lost without her.



| convey special acknowledgement to ®Prof. Dr. Wang
Songlin Vice President Capital Medical University (Beijing,

China), Scientific Director for Beijing Institute of Dental
Research, Professor and Chief Salivary Gland Disease Center
& Molecular Lab for Gene Therapy and Tooth Regeneration
for allowing me to join his team, for his expertise, kindness,
generous and most of all, for his patience and hospitality,
without his encouragement and support it would have been

impossible for me to finish this work.



Conclusions and recommendations

Conclusions

» STRO-1 and CD 146 positive cells were isolated from the
periodontal ligament, indicating that periodontal ligament is a

source for postnatal stem cells.

» The periodontal ligament stem cells showed their ability to form
adherent clonogenic cell clusters of fibroblast-like cells and many
researchers have indicated that periodontal ligament stem cells

have multipotential differentiation ability as well.

Recommendations

» Periodontal tissue regeneration using autologous stem cells may
be promising as a future cell-based therapy for periodontal

diseases.

» Further studies are needed to be carried out to identify unique
markers for periodontal ligament stem cells, and molecular and

genetic approaches are mandatory.
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Immunocyto fluorescence for identification of
STRO-1 and CD 146 positive cells and flow cytometry
for STRO-1 positive cell sorting were carried out. The
results of the immunocytofluorescence staining with
STRO-1 and CD146 antibodies were positive. The flow
cytometric analysis showed 24.53% positive cells for
STRO-1 with 1.13% strongly positive stem cells in the
periodontal ligament. Accordingly, stem cells obtained
from the periodontal ligament may be a promising
treatment modality for regenerating tissues destroyed by
the periodontal diseases.
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Immunocyto fluorescence for identification of STRO-
1 and CD 146 positive cells and flow cytometry for STRO-
1 positive cell sorting were carried out. The results of the
Immunocytofluorescence staining with STRO-1  and
CD146 antibodieswere positive. The flow cytometric
analysis showed 24.53% positive cells for STRO-1 with
1.13% strongly positive stem cells in the periodontal
ligament. Accordingly, stem cells obtained from the
periodontal ligament may be a promising treatment
modality for regenerating tissues destroyed by the

periodontal diseases.
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