X

TABLE OF CONTENTS

ACKNOWLEDGEMENT
ENGLISH ABSTRACT
THAI ABSTRACT
LIST OF TABLES
LIST OF ILLUSTRATIONS
LIST OF ABBREVIATION
CHAPTER 1. INTRODUCTION
CHAPTER II. LITERATURE REVIEW
Bone shape
Long bone structure
Microscopic bone structure
Immature bone
Mature bone
Bone formation
Intramembranous ossification
Endochondral ossification
Bone cells
Osteoprogenitor cells

Osteoblasts

Page

1t

vii
Xi1
xiii

XV

11
13
14
17
18
18
19




Page

Osteocytes 20
Osteoclasts 21
Bone-lining cells 22
Healing process of the bone 22
Inflammatory phase 23
Reparative phase 24
Remodeling phase 24
Platelet-rich plasma and growth factors involved in bone regeneration 25
Platelet-rich plasma 25
Platelet-derived growth factor (PDGF) 27
Transforming growth factor-f (TGF-B) 28
Fibronectin 28
Fibroblast growth factors (FGFs) 29
Insulin-like growth factors (IGFs) 29
Epidermal growth factor (EGF) 30
Bone morphogenetic proteins (BMPs) 31
CHAPTER I1I. MATERIALS AND METHODS 33
Materials 33

Methods 34




CHAPTER V. RESULTS
Radiography
Platelet count study
Histological evaluation
Histomorphometrical results
CHAPTER V. DISSCUSSION
REFERENCES
APPENDIX A
VITA

xi

Page

38
38
41
42
50
52
61
69
70




xii

LIST OF TABLES

Table

1. Gross anatomy of a long bone

2. The platelet count of fresh blood and platelet-rich plasma

3. Woven bone regeneration measured by Image J program (version 1.24)
4. Mean and standard deviation of woven bone of PRP and contol

group at different period

Page

41
50

51




xiii

LIST OF ILLUSTRATIONS

Figure Page
1. Bone shape 4

2. Long bone 6

3. Diagram of immature and mature bone 10
4. Diagram of a section of compact bone removed from the shaft of a long bone 12
5. The beginning of intramembranous ossification 16
6. Events that occur during intramembranous ossification 20
7. Woven bone (W) measured by image J (version 1.24) 37
8. Radiographic finding of mandibular bone in dog sacrificed at 2 weeks period 38
9. Radiographic finding of mandibular bone in dog sacrificed at 4 weeks period 39

10. Radiographic finding of mandibular bone in dog sacrificed at 6 weeks period 39
11. Radiographic finding of mandibular bone in dog sacrificed at 8 weeks period 40
12, Radiographic finding of mandibular bone in dog sacrificed at 12 weeks period 40
13. Structure of mandibular bone 42
14. New bone formation or woven bone (W) and local compact bone (LCB) of

specimen in PRP group at 2 weeks period 43




xXiv

15. Collagen in artificial defect of specimens in PRP group at 2 weeks period
16. Angiogenesis (A) of a specimen in control group at 4 weeks period

17. Soft tissue (arrow) of a specimen in control group at 6 weeks period

18. New bone formation or woven bone (W) of a specimen at § weeks period
19. New bone formation or woven bone (W) of a specimen at 12 weeks period
20. Histological findings of the bone healing at different periods in PRP and

control groups

Page

44
45
46

47

49




PRP
e.g.
BMPs
TGF-p
IGF
FGFs
bFGF
H&E
tER
GBR
B-TCP
PDGF
VEGF
TGF-f1
TGF-B2

TGF-B3

XV

LIST OF ABBREVIATIONS

platelet-rich plasma

for example

bone morphogenetic proteins
transforming growth factor-p
insulin-like growth factor
fibroblast growth factors

basic fibroblast growth factor
hematoxylin and eosin staining
rough endoplasmic reticulum
guided bone regeneration
B-tricalciumphosphate
platelet-derived growth factor
vascular endothelial growth factor
transforming growth factor-f1
transforming growth factor-f2

transforming growth factor-f3




FN
EGF

RhBMP

rhOP
cDNA
mg/kg
ml

CPD

i

pm
NIH
ePTFE
IDBM

PPP

Xvi

fibronectin
epidermal growth factor

recombinant human bone morphogenetic

protein

recombinant human osteogenic protein
complementary deoxyribonucleic acid
milligram per kilogram

milliliter

citrate phosphate dextrose

round per minute

millimeter

microliter

micrometer

national institute of health

expanded polytetrafloroethelene
inactive demineralized bone matrix
platelet-poor plasma

liter




xvii

gram




