cells into kidney capsules. When the bioengineered tooth
unit was implanted into sites of tooth loss to secure normal
occlusion, osseointegration was seen between the alveolar
bone of the bioengineered tooth unit and that of the recipient,
as was the restoration of a functional periodontal ligament and
responsiveness to external noxious stimuli (Fig. 7, bottom).
In addition, when the bicengineecred tooth unit was implanted
into an extensive bone defect model in mice, osseointegration
was scen between the alveolar bone of the bioengineered tooth
unit and jaw bone of the recipient, indicating the ability of
alveolar bone to regencrate vertically. These results indicate
the potential of transplantation of bioengineered tooth units in
regenerative therapy to generate an immediately functioning
tooth and in patients who experience tooth loss with major bone
defect ',

Summary

Against the background of the aging socicty, dental
therapy requires the development of dental therapecutic
techniques that allow for the promotion of Anti-Aging. We
consider regenerative therapy aimed at achieving a functional
tooth is a desirable option. Our previous studies demonstrated
that transplantation therapy against tooth loss using either
bioengineered tooth bud cells or a bioengineered tooth unit can
regencrate teeth that have similar physiological functions to
natural tecth (Fig. I). Realization of these therapies requires
the identification of patient-derived stem cell secds for use in
regeneration of tooth germ '947), development of technique to
prepare bioengineered tooth bud cells using iPS cells '3, and
development of size control techniques to achieve suitable
tooth size for the transplantation site '%). Solving these problems
would result in the realization of tooth regenerative therapy as
an Anti-Aging dental therapy.

Acknowledgments

This study was supported by research funds, including a
Health and Labour Sciences Research Grant for Research on
Regenerative Medicine for Clinical Application (represented
by Prof. Akira Yamaguchi of Tokyo Medical and Dental
University, 2009-2011), MEXT Grant-in-Aid for Scientific
Research on Priority Areas: “System Cell Engineering by
Multi-scale Manipulation,” (Prof. Toshio Fukuda of Nagoya
University, 2005-2009), MEXT Grant-in-Aid for Scientific
Research (A) (Takashi Tsuji, 2008-2010), MEXT Grant-in-Aid
for Young Scientists (B) (Masamitsu Oshima, 2010-2011), and
Joint Research Fund of Organ Technologies Inc.

218

ANTI-AGING MEDICINE

3. Development of a New Periodontal Tissue
Regeneration Method Aimed at Anti-Aging
Use

Introduction

Periodontal tissue, which consists of the gingiva,
periodontal ligament (PDL), cementum, and alveolar bone, is a
collective term for the tissues that surround the tooth and play a
role in supporting its function. Periodontal disease (periodontal
disorder), which destroys these periodontal tissues, is a chronic
inflammatory disorder which ultimately leads to tooth loss.
Periodontal disease affects approximately 80% of adults and
is the most common cause of tooth loss in the aged. Thus, the
regeneration of periodontal tissue that has been lost due to
causes such as periodontal disease is a major goal of dental
care. Recently, associations between periodontal disease and
diabetes (a lifestyle-related disease), cardiovascular disease (i.e.,
heart disease, arteriosclerosis), and systemic disorders (e.g.,
aspiration pneumonia) have been suggested *”, indicating that
periodontal discase represents an aging factor that is associated
not only with oral health but also general health. With the rapid
transition into the era of an aging society, the regeneration
of periodontal tissue destroyed by periodontal disease is a
critically important research area in Anti-Aging Medicine,
because of its systemic Anti-Aging effects, rather than simply
the restoration of oral function, such as chewing.

The PDL, a periodontal tissue, is a fibrous connective
tissue with a thickness of approximately 200 pm that surrounds
the tooth root and connects the tooth with the supporting
alveolar bone. It lies between the alveolar bone and cementum,
and fixes the tooth to the jaw bone ). The whole periodontal
ligament is made up of a mixture of various types of cells,
including fibroblasts, ostcoblasts, cementoblasts, osteoclasts,
undifferentiated mesenchymal cells, and epithelial cells
derived from epithelial cell rests of Malassez. Of these, PDL-
derived fibroblasts play an important part in the remodeling
of PDL fibers *®, However, when periodontal disease occurs,
periodontal pockets are formed and the lysis/disappearance of
PDL fibers occurs, leading to the destruction of periodontal
tissue and finally 1o tooth loss.

Regeneration of periodontal tissue using periodontal
ligament-derived cells

Thanks to recent progress in dental medicine, the
pathology and mechanism of periodontal disecase have become
increasingly clear. Previous studies have strongly suggested
that the presence of newly formed PDL is important for the
regeneration of periodontal tissue '), As such, researchers
have investigated the regencration of periodontal tissue using
autologous transplantation of fibroblasts derived from PDL and
grown in vitro 2, Van Dijl et al. reported that the regeneration
of periodontium-like hard tissues (newly formed cementum-like
hard tissues) was possible using the autologous transplantation
of PDL-derived cells into experimentally-created periodontal
tissue defects in an experimental animal (beagle dog) **. In
addition, Dogan e al. reported that periodontal tissues (newly
formed cementum and new bone) could be regenerated using
blood clots as carriers of cultivated PDL-derived cells **, and
Nakahara et al. reported that differentiation of newly formed
cementum was enhanced using collagen sponge as a cell
culture substrate to facilitate close contact between cultivated
cells and the tooth root surface **'. These reports indicate that
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periodontal tissue can be regenerated using PDL-derived cells,
and that a carrier (substrate) is important for the transplantation
of cultivated cells. We have performed studies using amniotic
membrane (AM), a biomaterial that has attracted interest as cell
culture substrate in various medical fields %%, and from these
developed the idea of using this as a substrate for PDL-derived
cells.

Development of a new periodontal tissue
regeneration method using amniotic membrane

The AM is a thin membrane that covers the outermost
surface of the placenta and consists of parenchymal tissue
with a specific thickness. The tissue is normally discarded
after parturition, can be collected from the placenta almost
aseptically, and can be obtained without ethical or technical
problems. It has unique characteristics, including anti-
inflammatory and infection-reducing effects 3**%, and has
been utilized as a biomaterial in various surgical therapies for
purposes such as the prevention of adhesion/scarring in skin
transplantation/abdominal surgery, healing acceleration as a
skin burn wound dressing, and ocular surface reconstruction in
ophthalmology **-*\, In addition to its use as a transplantation
material, it has also attracted attention for its high usefulness
and effectiveness as a culture substrate *”. We have previously
shown the effectiveness of new amniotic membranc-based
regenerative therapy to oral healthcare through successful
preparation of a cultivated oral mucosal epithelial cell sheet
on AM and the establishment and clinical application of an
autotransplantation technique for various types of oral mucosal
defects in dental oral surgery (Fig. 2) *%°31). Recently, we
applied this AM-based cell-culture system to culture PDL-
derived cells for regenerative therapy for periodontal tissue.
Below, we present progress to date and future prospects of
our investigation for the devclopment of cell sheets aimed at
regeneration of periodontal tissue 32,

Preparation of periodontal ligament-derived cell
sheets cultured on amniotic membrane

We have previously confirmed that PDL-derived cells

" can be successfully cultured to form a sheet using an AM-
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based cell-culture system 2%°"", In addition, we have reported
that PDL-derived cell sheets cultured on AM could potentially
regenerate periodontal tissue, based on the observation that
periodontal tissues (i.e., newly formed cementum and new
bone) were regencrated by autologous transplantation of these
sheets into periodontal tissue defects in an experimental animal
(beagle dog) *%. Growth factor, cell type, and substrate are
important aspects of transplantation and regenerative therapies
40 which are expected 1o act in combination in the regeneration
of tissues, including in periodontal tissue defects. Among
them, a variety of culture substrates have been investigated
for PDL-derived cells *", but an ideal substrate for periodontal
tissue regeneration has not yet been developed. In addition,
PDL-derived cells on substrate have not been evaluated, and a
wide review of the literature reveals that the proliferation and
differentiation abilities of PDL-derived cells on AM is poorly
understood. Considering that the preparation of cultured human
PDL-derived cell sheets will have clinical applications, we also
performed an immunohistochemical study of the cell kinetics
of PDL-derived cells on AM.

Human AM collected from placenta obtained during
cesarean section was used. PDL tissues were collected from
tooth roots after tooth extraction, etc., as appropriate. The
collected PDL tissues were subjected to primary culture, and
cells derived from them were used after 3-4 passages. The
cells were seeded onto AM and cultured for approximately
2 weeks (Fig. 3), then subject to immunostaining for Ki-
67 (cell proliferation marker), vimentin (mesenchymal
marker), desmoplakin (desmosomal marker), and ZO-1
(tight junction marker). In addition, to investigate adhesion
between the AM and these cultured cells (i.e., cell-substrate
adhesion), immunostaining for laminin 5/10 and collagen
IV/VII (components of basement membrane) and scanning
electron microscopic (SEM) observation were performed.
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Tissue collection from extracted teeth and the use of AM
for experimental purposes were conducted after obtaining
informed consent from patients following sufficient explanation.
Experimental use of PDL tissues, PDL-derived cells, and AM
was approved by the Medical Ethical Review Board of Kyoto
Prefectural University of Medicine (RBMR-R-21).

Results showed that the PDL-derived cells formed a
monolayer on the AM afler approximately 2 weeks of culture.
Immunofluorescence showed the localization of Ki-67- and
vimentin-positive cells and expression of desmoplakin and
Z20-1. These cells were considered capable of proliferation
and potentially maintaining their PDL-like properties even on
AM. In addition, strong cell-cell adhesion structures, namely
desmosomes and tight junctions, were shown to be present
betweer cells 32, Laminin 5/10 and collagen 1V/VII were
expressed at the basal region of the PDL-derived celis (i.e., cell-
AM boundary), and SEM images showed that the cells had
differentiated and proliferated on AM with lateral conjugation
and adhesion to the AM, indicating strong adhesion between
PDL -derived cells and AM.

Summary

These results confirm the proliferation of PDL-derived
cells on AM and the presence of strong cell-cell adhesion
structures and basal membranes. AM was shown to be a
potentially suitable culture substrate, and PDL-derived cells
were considered to form a sheet on AM, and not to be in the
form of disparate individual cells. PDL-derived cell sheets
cultured on AM can be considered to represent a novel material
for a new periodontal tissue regeneration method, provided its
ability to regenerate periodontal tissue is confirmed and some
AM-specific effects are demonstrated.
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4. Current Status and Future Prospects of
Corneal Regenerative Therapy using Oral
Tissue

Introduction

Human ocular surfaces consist of corneal ¢pithelium and
conjunctival epithelium. These are uniquely differentiated
surface ectoderm-derived mucosal membranes which maintain
homeostasis of the ocular surface in cooperation with lacrimal
fluid. The tissue structure can be divided into three cellular
layers: an outermost corneal epithelium layer, a corneal stroma
tayer, and an inner corneal endothelium layer. The corneal
cpithelium consists of stratified squamous epithelia with a
thickness of approximately 50 pm which provides physical/
biological protection from the external environment to the
ophthalmus. Thanks to progress in a variety of fundamental
research programs, corneal epithelial stem cells have been
found to exist in the basal layer of the corneal limbus, which is
positioned at the periphery of the cornea*>**, When the corneal
limbus (i.e., corneal epithelial stem cell) is lost for various
reasons, biological reactions occur in which the surrounding
conjunctival epithelia cover the corneal surface with
accompanying inflammation or vascularization, etc., thereby
resulting in significant visual disorder. Diseases associated
with abnormalities of the corneal epithelial stem cell like the
cxample above are called “refractory ocular surface disease,”
and have been extensively investigated in both fundamental and
clinical studies to elucidate the condition and develop treatment
methods.
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Development of ocular surface reconstruction

To date, surgical reconstruction after refractory ocular
surface discase has usually consisted of corneal epithelial
cell transplantation (keratoepithelioplasty, corneal limbal
transplantation) using donor tissue ****! and cultivated
corneal epithelial cell transplantation *6-*%, However, because
these involve allotransplantation, heavy long-term use of
immunosuppressive agents is required after operation. The
problems of postoperative rejection, infection, and decreased
quality of life in these patients indicate the need for a safer
and more effective transplantation technique. Because many
refractory ocular surface diseases are binocular diseases,
autologous corneal epithelium cannot be used, making it
important to select a cell source that has no risk of postoperative
rejection. We investigated the possibility of ocular surface
reconstruction using autologous oral mucosal epithelium,
with the aim of developing a novel surgical technique that
uses mucosal epithelium other than ocular surface mucosal
epithelium (Fig. 4).

Development of a cultivated oral mucosal epithelial
sheet using amniotic membrane

Cultivated oral mucosal epithelial sheet

Regeneration of a living tissue in vitro requires the
establishment of an extracellular environment that facilitates the
differentiation and proliferation of cells (i.e., scaffold for cells).
Particularly in the case of refractory ocular surface diseases,
normalization of the substrate, including the extracellular
matrix, is considered essential, in addition to reconstruction
of the epithelium. Amniotic membrane, a biomaterial, is a thin
membrane over a thick basal membrane devoid of vasculature
that covers the fetus and placenta within the uterus. It has
been reported to have a variety of biological effects, including
the suppression of scarring and inflammation, suppression of
neovascularization, and acceleration of wound healing 5%,
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First, we initiated the development of a cultivated oral
mucosal epithelial sheet using amniotic membrane. Our
rescarch team first investigated the suitability of amniotic
membrane with the epithelium scraped off as a culture
substrate for oral mucosal epithelium in an animal study in
rabbits 3, An oral mucesal cell suspension was prepared
from oral mucosa collected from white rabbits, and cultured
on amniotic membrane for about 3 weeks. During the culture
pracess, cocultivation with 3T3 fibroblasts by culture insert
was performed using air-lifting for differentiation induction
of epithelial cells. As a result, oral mucosal epithelial cells
cultured on amniotic membrane adhered to and grew on
the amniotic membrane substrate and reached confluence
after 1 week. On culture for 2-3 weeks, they were found to
stratify, forming 5-6 layers of cells, and to have a morphology
comparable to that of the basal cells, wing cells, and superficial
cells of normal corneal epithelium. Morphological investigation
by electron microscopy revealed that the cultivated oral
mucosal epithelial sheet has desmosomes, hemidesmosomes,
and tight junctions, all of which are involved in cell adhesion
between epithelial cells. Numerous microvilli were observed
on the cell surface, showing propertics of mucosal epithelium,
Immunostaining for keratin, an epithelial cytoskeletal protein,
showed the expression of keratin 4/13, a mucosal-specific
keratin, but not keratin 1/10, which are epidermis-specific
keratinizing type keratins. In addition, among keratinizing-type
keratins 3/12, immunostaining was observed only for keratin
3. While normal oral mucosat epithetium is a unique mucosal
membrane in the body that expresses keratin 3, our cultivated
oral mucosal epithelial sheet was found to have the cytoskeleton
characteristics of non-keratinized mucosa and cornea.
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Fig, 4. Diagram showing the concept of cultivated oral mucosal epithelial transplantation for refractory

ocular surface disease,



Ocular surface reconstruction using autologous
cultivated oral mucosal epithelial sheet

After examining the biological characteristics of the
resulting cultivated oral mucosal epithelial sheet, it was
autologously transplanted into the ocular surface of rabbits
39 A rabbit ocular surface disease modcl was created by
superficial keratectomy. At 48 hours after transplantation, the
mucosal epithelial sheet was confirmed by fluorescein staining
to have remained transparent and on the ocular surface without
defects. At 10 days after transplantation, it was observed to
have remained on the ocular surface and to have extended
outward compared to its position at 48 hours. In addition,
histological examination of all corneal layers at this time
point showed that the cultivated oral mucosal epithelial sheet
had engrafted onto the ocular surface without stromal edema
or cell infiltration, and with excellent biocompatibility with
the ocular surface. These results indicate that our cultivated
oral mucosal epithelial sheet has characteristics of corneal
epithelium-like differentiation and stratified non-keratinized
mucosal epithelium in terms of its histological and cell biology
characteristics. In addition, oral mucosal epithelial sheet
cultured on amniotic membrane was shown to engraft and
survive even on the ocular surface, a unique environment in
the body, suggesting its possible use as an alternative to corneal
epithelium which maintains transparency afier operation.

Clinical study of cultivated oral mucosal epithelial
sheet transplantation ‘

Based on the above basic data obtained from animal
studies, a clinical study of autologous cultivated oral mucosal
epithelial transplantation against refractory ocular surface
discase was initiated in 2002 after approval by the Institutional
Review Board for Human Studies of Kyoto Prefectural
University of Medicine *3%, Of 17 eyes of 19 patients who
underwent transplantation for corneal reconstruction at the
Department of Ophthalmology, Kyoto Prefectural University
of Medicine, up to January 2007 with long-term follow up
for 3 years or more. approximately 53% showed a visual
improvement of 1 grade or more at 3 years after operation.
Postoperative complications included prolonged corneal
epithelium disorder observed in approximately 37% during the
follow-up pericd. During long-term follow-up, some patients
showed ongoing reconstruction of the ocular surface with
the transplanted cultivated oral mucosal epithelial sheet at 71
months after operation, revealing that oral mucosal epithelial
cells, representing ectopic mucosal epithelial cells, can engraft
and function on the ocular surface when applied using this
surgical procedure. Considering that refractory ocular surface
diseases have not been approved as an indication for corneal
transplantation, the efficacy of cultivated oral mucosal epithelial
sheet transplantation using autologous tissue was clinically
adequate.

Future prospects

In the history of corneal transplantation, recent progress
in regenerative medicine/regenerative therapy research has
produced significant innovation. Cell transplantation therapy
from the in vitro to in vivo environments has produced a
paradigm shift to corneal transplantation techniques in which
replacement is limited to the defect site. The major challenges
at present are the conduct of a comprehensive clinical
examination of the long-term results of previous cultivated
cpithelium transplantation procedures, and ensuring the safety
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and improving the quality of the cultivated epithelial sheets.
Research tasks required to meet these challenges include the
identification of stem cells in the cultivated epithelial sheet and
the establishment of a culture environment, including niche,
In addition, problems such as serum and feeder cells, which
are used in the preparation process of the cultivated epithelial
sheet, have to be resolved. Furthermore, in 2006, the Ministry
of Health, Labour and Welfare (MHLW) implemented its
“Guidelines for clinical research using human stem cells”,
which mandates review by the MHLW ia addition to review
by an academic ethics committee when clinical research using
tissue stem cells is conducted. Further development of culture
techniques will need to conform with these guidelines. In any
case, our responsibility is the development of safer and more
evidence-based regenerative therapy.

Acknowledgments

We express our profoundly appreciation of Professor
Shigeru Kinoshita, Assistant Professor Chie Sotozono, and
Assistant Professor Tsutomu Inatomi of the Department of
Ophthalmology, Kyoto Prefectural University of Medicine; and
Professor Narisato Kanamura and Assistant Professor Takeshi
Amemiya of the Department of Dentistry, Kyoto Prefectural
University of Medicine, for their support in this study.

Conflict of interest statement:

The authors declare no financial or other conflicts of
interest in the writing of this paper.



Dental Regencrative Therapy using Oral Tissues

References

1) Guggenheimer J, Moore PA: Xerostomia: ctiology, recognition
and treatment. J Am Dent Assoc 134: 61-69: quiz 118-119, 2003
Goodell MA, Brose K, Paradis G, ¢t al: Isolation and functional
properties of murine hematopoietic stem cells that are replicating
invivo. ] Exp Med 183: 1797-1806, 1996

3) Summer R, Kotton DN, Sun X, et al: Side population cells and
Berpl expression in lung. Am J Physiol Lung Cell Mol Physiol
285: L97-104, 2003

Montanaro F, Liadaki K, Volinski J, ¢t al: Skeletal muscle

2)

4)

engraftment potential of adult mouse skin side population cells.

Proc Natl Acad Sci U S A 100: 9336-9341, 2003

Challen GA, Little MH: A side order of stem cells: the SP

phenotype. Stem Cells 24: 3-12, 2006

Golebiewska A, Brons H, Bjerkvig R, et al: Critical Appraisal

of the Side Population Assay in Stem Cell and Cancer Stem Cell

Research. Cell Stem Cell 8: 136-147, 2011

Alvi Al, Clayton H, Joshi C, et al: Functional and molecular

characterisation of mammary side population cclls. Breast

Cancer Res 5: R1-8, 2003

McLaughlin L, Zhu G, Mistry M, et al: Apolipoprotein JI

clusterin limits the severity of murine autoimmune myocarditis.

J Clin [nvest 106: 1105-1113, 2000

Sumimoto H, Kawakami Y: The RNA silencing technology

applied by lentiviral vectors in oncology. Methods Mol Biol 614:

187-199, 2009

10) Thesleff I: Epithelial-mesenchymal signalling regulating tooth
morphogenesis. J Cell Sci 116(Pt 9):1647-1648, 2003

11) Duailibi MT, Duailibi SE, Young CS, et al: Bioengincered teeth
from cultured rat tooth bud cells. J Dent Res 83: 523-528, 2004

12) Nakao K, Morita R, Saji Y, et al: The development of a
bioengineered organ germ method. Nat Methods 4: 227-230,
2007

13)Tkeda E, Morita R, Nakao K, et al: Fully functional
bioengineered tooth replacementum as an organ replacementum
therapy. Proc Nat) Acad Sci U S A 106: 13475-13480, 2009

14) Pihistrom BL, Michalowicz BS, Johnson NW: Periodontal
diseases. Lancet 366: 1809-1820, 2005

15) Oshima M, Mizuno M, Imamura A, ct al: Functional tooth
regeneration using a bioengineered tooth unit as a mature organ
replacementum regencrative therapy. PLoS One 6: 21531, 2011

16) Duailibi SE, Duailibi MT, Vacanti JP, et al: Prospects for tooth
regencration. Periodontol 2000 41: 177-187, 2006

17) Yen AH, Sharpe PT: Stem cells and tooth tissue engineering.
Cell Tissue Res 331: 359-372, 2008

18) Takahashi K, Tanabe K, Ohnuki M, ¢t al: Induction of
pluripotent stem cells from adult human fibroblasts by defined
factors. Cell 131: 861-872, 2007

19) Ishida K, Murofushi M, Nakao K, et al: The regulation of tooth
morphogenesis is associated with epithelial cell proliferation
and the expression of Sonic hedgehog through epithelial-
mesenchymal interactions. Biochem Biophys Res Commun 405:
455-461, 2011

20) Yamamoto T, Kanemura N: Periodontitis and periodontal
ligament. J Kyoto Pref Univ Med 119: 457-465, 2010

21) Kasugai S: Characteristics of periodontal ligament and
regeneration of periodontal tissue. Inflammation and
Regeneration 23: 34-38, 2003

22) Ragnarsson B, Carr G, Daniel JC: Isolation and growth of human
periodontal ligament cells in vitro. J Dent Res 65: 1026-1030,
1985

23) van Dijk LJ, Schakenraad JM, van der Voort HM, ct al: Cell-
seeding of periodontal ligament fibroblasts; A novel technique to
create new attachment; A pilot study. J Clin Periodontol 18: 196~
199, 1991

24)Dogan A, Ozdemir A, Kubar A, et al: Healing of artificial
fenestration defects by seeding of fibroblast-like cells derived
from regencrated periodontal ligament in a dog; a preliminary
study. Tissue Eng 9:1189-1196, 2003

5
&

—

)]

8)

9N

223

25)Nakahara T, Nakamura T, Kobayashi E, ct al: [n situ tissue
engincering of periodontal tissue by seeding with penodomal
ligament-derived cells. Tissue Eng 10: 537-544, 2004

26) Amemiya T, Yamamoto T, Oseko F, ct al: Development of rabbit
oral mucosal epithelium cells and periodontal ligament cells
sheet using the amniotic membrane. J Jpn Assoc Regenerative
Dent I: 25-35, 2003

27y Amemiya T, Nakamura T, Oscko F, et al: Human oral epithelial
and periodontal ligament cells sheets cultured on human
amniotic membrane for oral reconstruction. J Oral Tissue Engin
1: 89-96, 2004

28) Yamamoto T, Amemiya T, Nakanishi A, et al: Usefulness for
a cultured human oral epithelial cell sheet on human amniotic
membrane following removal of minor salivary gland tumor
surgery. J Oral Tissue Engin 5: 54-58, 2007

291 Amemiya T, Adachi K, Nishigaki M, ct al: Experiences of
preclinical use of periodontal ligament-derived cell sheet
cultured on human amniotic membranc. J Oral Tissue Engin 6:
106-112, 2008

30) Amemiya T, Nakamura T, Yamamoto T, et al: Tissue engineering
by transplantation of oral epithelial sheets cultivated on amniotic
membrane for oral mucosal reconstruction. [Inflammation and
Regeneration 30: 176-180, 2010

3lAmemiya T, Nakamura T, Yamamoto T, et al:
Immunohistochemical study of oral epithelial sheets cultured
on amniotic membrane for oral mucosal reconstruction. Biomed
Mater Eng 20: 37-45, 2010

32) Amemiya T, Adachi K, Akamatsu Y, ct al: Immunohistochemical
study of human periodontal ligament-derived cells cultured on
amniotic membrane. Jpn J Conscrv Dent 53: 214-221, 2010

33) Talmi YP, Sigler L, Inge E, et al: Antibacterial propertics of
human amniotic membranes. Placenta 12: 285-288, 1991

34) Hao Y, Ma DH, Hwang DG, et al: [dentification of antiangiogenic
and antiinflammatory proteins in human amniotic membrane.
Cornca 19: 348-352, 2000

35) Trelford ID, Trelford-Sauder M: The amniotic membrane in
surgery, past and present. Am J Obstet Gynecol 134: 833-845,
1979

36) Colocho G, Graham WP 3rd, Greene AE, et al: Human amniotic
membrane as a physiologic wound dressing. Arch Surg 109: 370-
373, 1974

37)Tseng SC, Prabhasawat P, Barton K, et al: Amniotic membrane
transplantation with or without limbal allografts for corneal
surface reconstruction in patients with limbal stem cell
deficiency. Arch Ophthalmol 116: 431-441, 1998

38) Samandari MH, Yaghmaei M, Ejlali M, et al: Use of amniotic
membrane as a graft material in vestibuloplasty: a preliminary
report. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 97:
574-578, 2004

39) Nakamura T, Endo K, Cooper LJ, et al: The successful culture
and autologous transplantation of rabbit oral mucosal epithelial
cells on amniotic membrane. Invest Ophthalmol Vis Sci 44: 106+
116, 2003

40y Langer R, Vacanti JP; Tissue engineering. Science 260: 920-926,
1993

41) Benatii BB, Silvério KG, Casati MZ, et al: Physiological features
of periodontal regeneration and approaches for periodontal tissue
engineering utilizing periodontal ligament cells. J Biosci Bioeng
103: -6, 2007

42) Schermer A, Galvin S, Sun TT: Differentiation-related
expression of a major 64K corneal keratin in vivo and in culture
suggests limbal location of corneal epithelial stem cells. J Cell
Biol 103: 49-62, 1986

43) Cotsarelis G, Cheng SZ, Dong G, et al: Existence of slow cycling
limbal epithelial basal cells that can be preferentially stimulated
to proliferate; implications on epithelial stem cells. Cell 57: 201
209, 1989

44) Thoft RA: Keratoepithelioplasty. Am J Ophthalmol 97: 1-6, 1984



45) Kenyon KR, Tseng SCG: Limbal autograft transplantation for
ocular surface disorders. Ophthalmology 96: 709-722, 1989

46) Pellegrini G, Traverso CE, Franzi AT, et al: Long-term
restoration of damaged corncal surfaces with autologous
cultivated corneal epithelium. Lancet 349; 990-993, 1997

47) Tsai RJF, Li LM, Chen JK: Reconstruction of damaged corncas
by transplantation of autologous limbal epithelial cells. N Engl J
Med 343:86-93, 2000

48)Koizumi N, Inatomi T, Suzuki T, et al: Cultivated corncal
epithelial stem cell transplantation in ocular surface disorders.
Ophthalmelogy 108: 1569-1574, 2001

49) Shimazaki J, Aiba M, Goto E, et al: Transplantation of human
limbal epithelium cultivated on amniotic membrane for the
treatment of scvere ocular surface disorders. Ophthalmology
109: 1285-1290, 2002

50)Kim JC, Tseng SCG: Transplantation of preserved human
amniotic membrane for surface reconstruction in severely
damaged rabbit corneas. Cornea 14: 473-484, 1995

51) Kim JS, Kim JC, Na BK, et al: Amniotic membrane patching
promotes healing and inhibits proteinase activity on wound
healing following acute corneal alkali burn. Exp Eye Res 70:329-
337,2000

52) Solomon A, Rosenblatt M, Monroy D et al: Suppression of
interleukin lalpha and interleukin 1beta in human limbal
epithelial cells cultured on the amniotic membrane stromal
matrix. Br J Ophthalmol 85:444-449, 2001

§3) Tseng SC, Li DQ, Ma X: Suppression of transforming
growth factor-beta isoforms, TGF-beta receptor type 11, and
myofibroblast differentiation in cultured human cornecal and
limbal fibroblasts by amniotic membrane matrix. J Cell Physiol
179:325-35, 1999

224

ANTI-AGING MEDICINE

54)Nakamura T, Inatomi T, Sotozono C, et al: Transplantation of
cultivated autologous oral mucosal epithelial cells in paticnts
with severe ocular surface disorders. Br J Ophthalmgl 88: 1280-
1284, 2004

55) Nakamura T, Takeda K, Inatomi T, et al: Long-Term Resuits of
Autologous Cultivated Oral Mucosal Epithelial Transplantation
in the Scar Phase of Scvere Ocular Surface Disorders. Br J
Ophthalmol 95: 942-946, 2011



[V] ZZ&F

225



WEERHEDEA | : S

NPOHAMRMES IR

226



Fﬁﬂrwaﬁt ﬁﬁhﬁZNﬂ]@ﬁﬂk&ﬁt

HavTHOELR, ﬁ&k#w,ﬁﬁugﬁwL,A&@Eﬁﬁﬁ?é%ﬁ??gyk
E2bDIhoTETVS -
- hHETHE, E&@ﬁ%@ﬁAﬁﬁwﬁﬁklb ﬁ%ﬁﬁ®$ﬁﬁ TWIET S ETIC
C Eolt, HELLERERCBT 2 FHPRA LS AL TS .
DI, E%ﬁwafu§<wﬁAkbwf$<#B§ﬁEﬁE%%mLth &
Aﬁﬁﬂé?%ﬁ(ﬁ%bv%x)%ﬁ&bf,_namﬁﬁkﬁftfw . —Fh, # -
BRICBVTIRS nemm0&awzu<ﬁn $HE%&%§H% bf&“A
PR LB EY, BEREHCES T, BLALDES ﬁiU)f»&%@%%Lf
WRWORERTH S, LI L, ZLOEERFENFELY, FFLOEREHRDIED
ﬂ%ﬁ%%t&otbfétén,ﬁ&ﬁ%%G%%Fﬁ%Eﬁ?%§%Kk§<@wf
w3, :
;@l?&ﬁﬁ“ﬂ%ﬁk,E$§Hﬁ$ALkWT% ERD 80%54T 50 4 7
DEEFICRALTVA L) BERHBARORE, #IT0OUR2 7775 — kPR
EAEESLTWAE LVnIHRE, FAEARLETERLOERL L OBER ST, biE
WEOH LV ERROMERCHHT L BBROBH R T AL EMIE I oTwH LW B,
INLOZ LR R, BREERFATHERZRS BHRA—ZEE) 2H0HE.

CEBRECETAFECLS THEAROZ ﬁtéﬁm#ﬁjwﬁﬁu%¥bk.
FOEAMEZHIUTOEY THA.
1. Agetix, BAREEARERD, %W56$(wm)$sﬂkﬁ*Tm%ﬁEEﬂﬁﬂ
kiﬁ%%ﬁ%&%ﬁﬁtbfﬁméntF%Hﬁ*ﬁ%ﬁﬁ]b;0$&x$(ww
#£) 3 BICPATIREREBB RS ﬁ%%ﬁ&%*é&&bfﬁ&éﬂfF&Tﬁ%ﬁ*mV
EHEsE] R EBICLTWA. A [HEREMAEEE] CERL -,
2.$Fﬁ@,%(@?%%E@wi%%%%h%%én#%ﬁmgﬁ%mﬁﬁmgdw
"'fﬁEwﬁ%ﬁ%ﬁmL,%(@Ak@chwmtmﬁﬁﬁata%E%&wa
5.
‘3.$#ﬁu %(WﬁﬂEW@HW@ﬂﬁﬁﬁ%%§%¥MTa%@Eﬁ%&#ﬁk&‘

. AT rEEMELTVS
4. A, %ﬁﬁ&%LbH%ﬁﬁﬁ%wﬁﬁvﬁﬂﬁmﬁ%ﬁﬁm&%Eﬁw%%
 eRBIEEEMELTVA. :
5. A#sHa, EW%L%@L%%@?%%&&%L,@mwﬁﬂ%$%%+ﬁk%§L

ZhoLTa. .

PLE, B*ﬁ@ﬁiAﬁE@Fﬁwaﬂﬁkéﬁwﬁﬁjb%#%%ﬁ%&%xﬁ%
BAR72AT, AfgstEEBICLT, BELXEERRIERS R, WOETHEFEEOH -
O Al Sz aulag<®XU/b%@Eﬁ?ﬁ?5 a%%ﬂ¢5§®
Td5b. :

ER 1943 A S ,
BEFEFIREEAN BREERES

HEE B0 H#%

227



WRESAEDEA DAERRESE
[ AR O & ABDIEE 2007]

HA K54 MBARRAER (+ AEEREAERERAER)

 BRE* P
* it

*/ANFF
/NH

* KEF -

* FBE -

* LTk

* B
B
&M
FHiL

} (PH1TE4A~FHK 19463 A)
A— (BAKFEERSIE | AEMARESEEES)
WE (LEEH2) =y 7 KR - SRR EE |
BANARYESES) z
HE (BAKSRP RENEE | AARERESEERE)
% (RREREAAERERRN | BAEEREATHRE)
K= (BEEAT V- 7HBKEE | AREERELTREA)
—i8 (BRAFHPHEE | AAEEREATEE)
F— (BARKZEFHHN | AARERELTRA)
B (HEAEREnads | AARRREAEE)
i (BABEMAZESEENLE | AARERELEE)
K8 (BEZKEAEREREIE | AARDRELTRE)
BAIE. (FEASAZESIE | AARERELSEEEE)

228



v

: 'nﬁfﬁlﬁtﬂ .......... ?f'_"ff.'.-}f"i"’~',~ ...... e f"'~"'_=1

—ﬁ%ﬁm;&/1

1) WERDERZ1 .

2) HWRROBERR 1.
) Xu/:lklR/'l :

2—@%%@%%/2

1) HERRE

S IS5 ﬁ@@ﬁ/z
(2) FETS—UHRPIRE 2
(3) sER9IETE. 2

7) BRISRENDS,T

- (8) KILHALESIHIDGD. 7.

(9) EENDEREICD CBERIED, O
L EETEFLYTLT e

(m)ﬁﬁ@ﬁfk&b@ﬂéﬁmﬁ &ﬁrmf

BT
(11) BGE; ﬁ@—#tbt&&kbnéﬂf—
FAIRUF RUFIESE-BRUAAY
FFYADRARCHD./7 o
5—RAEMNEDREH./8

| S EEEIEER/S

a. EYMENIEIEE b. SEMEAREEE

2) AR 2
(1) 1BMEER 2
@)ﬁ@ﬁ(%ﬁWﬁﬁ)®%6/2
(3) BEEEICHSEER 3
3) IEMERRE 3
(1) SFEMEEEMEAR. 3
(2) EFEIEESHEREIR.3
4) HEEBEORES. 3 ‘
(1) EENiRE. 3
(2) HEEIRE. 3
5) HEE-EPYRE. 3
6) HEPYEHRE 3
| 7) BREYNE 3
(1) —kHEREENE3
(2) xRS ENE 3
3— PSR DIFEL 6 .
1) BERETIS—0CTHd/6
(2) WEIFHEAICERBLTWVLS. /6
(3) AR v MHERSESNDDY, PHYFAY
rORIFHEEN6
(4) I5—oUFUvavIrod— (F5—0
ZRAF) I[CK>TEETD6
(5) SMEMRFICK> THEBLEFL.6
(6) 75—V RO—=ILICLD>THET D6
(7) HEENOREREEEZ SNTUS.6
4—HERERDYFHE 6
(1) SEAARDSEERICETL, BXY NE, BiR
BERLUEEEIMEIREINS. 6 ’
(@) PHYFXAYOANED, BEARS v MY
L BRSNS T
(3) wWRERY v hHERL KD & HARFREENE
EL, NEERRSED7
@) IS5—oUFUvavIFII—ICK>TE
2957
(5) MEMRADMEFRT D ERRITEITT D7
(6) SEBMARTRFVURIT7 05— LTEHLS
7 . ’

229

1) R,

1) BEBIREF8 :
2) BBERFESUICEENETF 8
(1) BYE 8

(2) AKUR 8

" (3) 4ERIR8

(4) DR 8

(5) BE#.8

"(6) MRERERR 9.

(7) RRYUEHERHE 9
3) FHp, MR 9
4) AIRUwII> l\D——A/Q

(2] @;ﬁ;ﬁga}gy)ﬁ .................................

1— B EREDERRIL /10
1) FREABRODEEMR 10
(1) F—LT—UICLDOREERE 11
(2) T5—0UFryavI7o9—0REA1
(3) HEENEEBEIEDIMEURGDIRE 11
© (4) SHEBEZEED, 11
2—HRIAEDED HOEE /11
(1) 5= hO—)LORELA11
(2) #EICEDV V2 - AEEEICBEDER
11
—HARICHIFDRRERLAR 12
(1) TS—asEpss - BEEER 12
(2) =B FOBERER, 12
-(3) WIRRE 12
(4) RBEONI. 12

............................................................

—ﬁ%ﬁ@ﬁﬁ/w

EREEE 13

2) HEREMBEIRE. 13

(1) BEPIDRAE 13

(2) wERT v ~13

@) PEYFAY SUNLA13

(4) ORREEREE (O'Leary D75 —2 3> O~
JLL3—R) 183

(5) BEODENIERE. 13



(6) TyIRRBEICKDRE 13

(7) ®&.13

(8) RAUEBIRE. 13

a. Lindhe & Nyman DARZIFERRZE 4R
b . Glickman DR IEERRE D4R

@ I5—=0UFrvavIros— (I5=0" .

B2BET) 14
(10) OFFREE 14 .
(1) RIFUEFILA14
(12) FTERUIRE /14
a. 7I5—UDMERE (ﬁm%@‘ﬁ77-—7)
b EFJT’IJ NEHBORE o, BEROBE
BOHENAEMRE o. %@ﬂt@#ﬁﬁ
2—@3%@-‘*‘%/14
SBEEHEDIIE /15
1) m;agzmeg (RERREEE) 15
2) EEAEAEEGOEMIRE 15
3) EREANELEE 15
4) rﬁﬂ?ﬁ%ﬁ%@ﬁﬁmﬁﬁ (B EssTE) ~
15
5) OFEREEEAE 15
6) Bi—F 4« IRUF RUZILESE—BITHID
BiliRE 16
7)) UR—=F 4« IRUF RVFILESE—16
8) XAVFFUR /16 '

O BEOBNREEGEE oo e

1) EERSME, BAERSE~DOEEDREN/
16 ’
2) EREDEE 16

(1) HRBORZH, R PLSERICONTO

=16
(2) OFPROBRMLEICHT DEERICET I
=17
B |71 VUL PP PP PHE SPI 17

(1) BEEIREUBE 17
(2) REEDEMH 17

[ EREEE

1—REICHTHUNE 17
1) JS5—o3v I\D—)Ma‘g“f\t@/aﬁﬁl«.ﬁﬁ*
nsd./17 .
(1) EFN—y 37 (@K 18
(2) BIL2H 7 (EARgLEDT7S5—o37 bO—
L) 18
}) IJowyvJigs 18
(4) JOJxzwvyaF)br7 (AR LESLUR
TOFS—o v s O-—-Ib) /19
2) RT—UIBKUI—bTL—=T /19

.......................................

Be,/19
@) Ry—Uvo - J— hjl/—_/ﬁﬂ%@&a
EI8719
3) /v——j’_/ﬁ@%@ﬁ/m
) (4) 51&17"‘7"‘ /EX7~7—/19
(6) Ry—uUvy - )b—l\j’u-—:/ﬁ‘é@%@f
BB 20

3) BEFHERTOLE 20

_ 4) wRART v NMEIE,20

5) BEEYESXY A5 A (local drug dehvery sys-
tem : LDDS) /20

6) RENEIRELEDIRE. 20

2—BEMIMEIC T BB /21

1) REFEREEELREELE. 21

2) EEEE 21

3) ZOEYaFIlLARNU—Y 3 /22
4) IS5FIXLDBR/ 22
5) WA-BIEAR 23

EARDUYRIT7II—CHTHER
23

.............................................................

1—2BENEFICHTHERE23
—BEBRFICHT HEE 24
(1) BEBICNYT DS 24 ,
@) ARVARICHTDIEE 24

Bmﬁmiﬁﬁ ............... }.....‘.....'."'."f..'

1—EIBREEE /25
1) BEPREIBRIT, 25
2) PSRRI SN, 25
—HRE(EREE 25
1) SEEMRT v NMER (fF) 25 ‘
2) HHEFM (excisional new attachment proce-
dure ; ENAP) /25
3) 735w 7S (SEARIBHRANEM )/25
(1) D4 RRYVHEBTS v 75126
(2) BE}ETS v IF 26
3—EEHEEBERE 26
1) EEEREESEE (GTR) ,£/26
2) IFXRRNIYIRIVINOE (EMD) IR
. BUERH* 26 .
3) BBME 26 _ '
A—EEARFENR (RUFRIINVNTSATavD
Y—YxU—, HPAEERSIRAZRT) 26,
1) JIEYIBRHG. 26

2) EARESEEN, 27

(1 Xb‘——U‘/ﬁ" W= RIU—ZVIDBRE

230

3) ERFEERBENE, 27
4) SEPFARARATEENT, 27
5) HEBEMEPITSIENT, 27

6) HPNEAIBEBIEN, 27



vi

9] mﬁu&q;ﬁgmm@....., ............. SRR

m ﬁlﬁ]—ﬁmﬁgaf“ﬁ ......... e o8

1— - ERREDODEE (Weine DSE) / 28
2—R&EIER. 28
3—AEDED S /28

T —

1—{E18 - #fPa% 29
1) WEEE 29
2) RARESINDXIT, 29
(1) FUv, 29
(2) TIREERIEREREE. 29
(8) BEDFHE 30
2—BFIRIEAN DR 30

BAYTSYNER e,

1—HERBEDORSHEREEEDA J75‘J I~ AR
DFI/30 ‘
2—HEREENDI VTS5 l\,‘aﬁl..ﬁ‘g“%%l%/
.30
() 42T NEEREES - A /75> HEJ@
RICHTDFE30
(2) AV TS5 MDOAEICHT BER30
3—@%@?&%@@5@4/75?#@@@%@%
ﬁ/m

L4

4-4y75yh&§tx4y§f&z/a'
Eﬁ%tﬁ;ﬁgaj@g ﬁ

B EOERRRE, 31

231

2—HREDERERER/32
(1) ¥ERmEE, 32 _
a. 1 BHERRAR (f VAU KEMERR)
b. 2 BHERE (f VAU VIERIFMIERR)
(2) VRS - BRI|EESE (&<ICTU—-T7U

ViFEDYRERERAPDEE) /32

(3) BIMEESRE. 32
(4) BREE 32

S—EEEESHEERE 32

1) BEBSDORERCEDI—X.33

2) —ENEHINEILT —2 .33

3) OB 7IC2NERUBIFT—X /33 -

A—LrE (TS AT AR,/ 33

(1) DBWESER 33
(2) HiRDEERE 33 .

5—@@&@%@/ 33

14} Hili—F 4 TRUF I*J@lb‘lzvlf—tx'f .

1—HiR—F 4 IRUF Iv&)bt:: l:'—- (spm) /
34
2—AA(YFTFIR /34



“iﬁi%§ﬁéﬁiéiiﬂ?.T“_ﬂﬁwuanwthfww,

1. HERDRRE

RS X UM% E L T2 ERHERIE, TORM, BITICE o CHORKNELS L, CHH
REELTIZRIL, BPORORENAL LT, £EORECDEXELRIZT. T/, @0
BEORELEOZ Lid, BICARWY B - WBT 2725 T%<, EECRERE L UL LEESS
REEHYELLOORBLEL L. BBREIIBVTLEOEEN 10 AT THNITEEFIIAS 2
TEPEL 2V EDD, £EFBUTHASOHTIHFEZDOEBVLAY, EEEXL LA
FERKBEEROBTA-0IC, 0EICEoTH 20 WU LOHFOEEREL I &35 [8020 EH ]
AR - HE SR TV Y,

EROOEHEITT 2 EMOMLE L R EREES (ERHER, wREEL2Y) OBhok
R, BEORT20WMULOR AT 2EOHERIMOT 20% 2B, FHRIIIH 108L 2o
729, [MEREEZA 21] 1B1F 3 2010 £ 3 COWORERHIED HIZIZ, 8020 EHRE % 20% L0 i,
6024 ERE® SO%L LT 2] THEZ LA, 2O—BITERTELTLICRS.

B, bHEREREROEEETH L, 80 RNHOBBREOBRFEMEAL L, RLTHY
BEL v, TENERNBREER] © MERHRAEERE] Th2»r5 X)L, FEELUE,
SHTEERIEEFH 2. S5, bIEOHEBROERTIMOKBRICELARVIEIEEL,

 HEABIVERIEZAHBREDOTATH), SROBELRELZoTVE.

1)@%&@@%

MERREEE L b LI, WK, LA M, wﬁﬁblvﬁﬁﬁlbﬁéﬁﬁﬁﬁkﬁb
ZERTOREENS. 275 L, HRADOER L LTRE 2 RLBHEEX, Dmﬁtawﬁﬁﬁ
BB IUREMSEYBIET A A (ERBEEL L) RETRWY,

WA, 77— hOOBEMEFERL 2o TE LI REMERTH ), HARELHELL

CRAERS. E512, HEBICKHEREROEINICETT — 7 WHARE, EANE, SN
B, WEERORE, WE-HARE, HRERBE X UTHRVKS ﬂ@%#&ﬂk;ofﬂéﬂ
ZENBBRAMNENEENS.

itﬁﬁ;ﬁ%ﬁﬁiﬁ%@ﬁttfﬁﬁdwen,ﬁ@@,@%%%ﬁ,%ﬂ,éetﬁﬁﬁ
REDLERBLOMEN WEARFLEEORECOHBYELS I YT FYINVAT1IYY)
PRBEENTBY, BHERFECLZ2BROATRHRIDI L2V LIRALPIIEATY
5. BEBAOLEEBEOYE, AHEY, éBhﬂEﬁﬁ%(A§ﬁ$&t)&<Lfﬁ%ﬁﬁ
DEHEHVEBEVEVSTS L,

2)@%&@&%%%

[FPRG 17 FERAHREERRE] CksL, HEEBVTRERAKHIROD 2FRDZ2 WY, B
BICRDCONBRICHRDH 2 ENED o 7. ERHERNOERERELALL, ERIEL5
WONRTHRICHADS 2B AR, 45~54 ROFERMBE TH 88% 2 RL, ROIBVEL %o
TWw5, Mﬁtt§L@M?éﬁﬁ# b0, a(u@%@boﬁﬁg(w~@ﬁ)TMW%ut

C O RRT.
F%@Mﬁkl%ﬁﬂrmﬁﬁu w&uTth64mmutmﬁﬂ+&/b%ﬁO%O%A
BBPERCHE DD, 60 R LTI BERFH S IO L}, SFEHERBICBITS
ﬁEﬁﬁﬁ%ML,%ﬁﬁ%ﬁ#lb%(#ﬁbttbéﬁMéﬂ6”

3) SBRR |
(PR 11 FRFHRBERALTERY) BLU [T 1 fﬁ*%ﬁﬁmﬁ(ﬁﬂj b LI, HWAICH

232



SADEIRNH SN S BEREEETH L 9,500 FAL%S., UL, EBRICERNSHRITCAE
FRIFTVAEEE, 120 5ATHS. SO, HaLRERBEOBREYEALBERTH S
DT, WHEARDEELZITTVREIBRER, boldnIilithsd. ZOBEVEDSL, [HEART
HbHZ tb_ﬁoﬁv&w'cwék_l % th‘uowfwrm"a?m,tcwfw:%/u VAR YAt ARY Vi
b2

2. ﬁﬁﬁ@ﬁﬁ | )
AAEERFERIC L AEERSEY AT A (2006)) 25 1 13RT.

1) ERARZE (WFhsBREE, EARCATSNS)

(1) 75—UEAK ' _
@WLﬁhﬁfﬁéﬂﬁﬁL;of%r¢5ﬁﬁ@&ﬁf%5 FRERFTR & L CIIEADORR,
REE, Wi, &%, BERE2ESALNE. LAL, Ty 2 ARFRFRRLTIvF AV FLAL
(R V) IS8 5 HFERORER BV, FREAGZNFTATE, #8EEORRNS 5
BA~OEM, BE ERAEOEMNEOLR, 27 -7 VRHEOBIRS X CRESMIRREL L

BHIFohs,

ﬁzkrﬁﬁ%kiéﬁﬁkmﬁﬁ%ﬁ?
&)#77—7ﬁ®mﬁ£

75— 9uﬂmﬁﬁmlafiuéﬁmﬁ%f&%.ﬁﬁ%%suﬁ?.
(3) sEpgIEsE

WAMED T — 7 Y RHEDBRIEAIC L 2EARKTH 5. 77 &U/FD~»%ﬁFﬂT
5ZLT, EROBHASLER L HIBENHILETE 5. ' '
a, FHYMHEPUIETELE : ‘
FI&&%%%&LT 71_b4/(f@@£)-—7176V(%E$L'&7DZﬁUVA
(RBEHHIZE) 2% 5. '
b. BIREEPIRMEEE

BIENIERECRET L b00H 5. ﬁmLﬁ W RIFLEE, é%kﬁ%ﬁﬁk&&ﬁ%@#ﬁ
ﬁ@@&%%ti‘ " ENRBKBETHS. %ﬁ@ﬂmﬁﬁf LT%@%%MLEE#AB%%

, WHRBITIIHERT 5. RIROFIEL L, BREASHE, ifi*%@ﬁ@ﬁkﬁﬁ%&ﬁm%‘
T?ﬁ&%&Ghéﬁ WEZHERIITHETH A,

2) BRARX (WFhLRBEE, EARIKHFSh3)

WA, MBS L o CHEERICE U s AENBBEEETH Y, ﬁﬁu WALED O
R ICERT 5. Dﬁm@ﬂgﬁﬁ%klOT%%MK%#@Lﬁ#$i5‘&%%5#,
ETRELIEBORIETH D, HHhE s 4 TTREMMTRBLET AN, TOETORER -
Aﬁwiﬁﬁﬁﬁﬁkw@én&.Ux77777—uléﬁ%%®ﬁﬁKOWTm§4Kﬁ?.
(1) 18R

ﬁﬁﬁﬁ%%klofib%ﬁ%®%&(751%}/LUZ)ﬁlvﬁﬁﬂwﬂéﬁvk&ﬁ
EMRETH A, DENIRAMERL L Xidh, BEREIL S5 RUETHL I L%, ERE

LTk, ERS v MK, HHE, B, SEERNS LVCHOERELRD S, BEHICEET 57,
BEBUOMBIENAIKT Lz & 128 T 5. . T T

S (2. EEHE (REREM) EREX . L0l ae e
ﬁﬂk%@%*ﬁmk@%fu$é# \ﬁ&ﬁ%ﬁ%&ﬁ(ﬁﬁﬁaﬂ,ﬁ%@ﬁ%ﬁ%ﬁm
BREEBDD a%ﬁ%ﬁtmaﬁﬂkma i, BT — s HERRDEL, 10 B~
30 BAATRET A ZLEHE N, $%L & o Tid Actinobacillus actinomycetemcomitans @ﬁ?fl:l:‘*’ﬁ‘
OB, AR, SEGEORENBDONDLE EOTRKYBREEISH 5. '

233



U uBROSWEARORES

(3) BIEEBCHESEER , . ‘ V
EGMLEEFEH) BEREEOOERERLE LTREHL, SBICETTAHEALTHS. KIRE
BT R ERIRAEE, Down (57 ) fEBEEE, Papillon-Leftvie (VXY 3 ¥ - V72— T N) fERK
B, Chédiak-Higashi (F =54 7 v - YY) SEEBEENHS (]5).

3) IRFEEERAKRR (WFnLBREY, HRREHTIShS)

BRI DEETE & BT R L T 5. Tﬁ@lo&ﬁﬁﬁklvﬁﬂkkﬁﬁéné

(1) SRR

(2) SHFEMRENEE %

PWL, BHLBECRISNG. BAOBERRLLIN, &5, B, VY HOER, B2
&b@ﬁ&%ﬁv 7z, SHEER A Y OA—F i EOMBEANALNLS. %ﬁﬁ@thD%
BRAR, AMLR, BESBXUREREL: ENELLND.

4) ERERORE
(1) tEREEE

BB BUERARYT v b2 b OB WA T 25880 5 DRI, ﬁ@«@ﬂ%¢@%kio
T, HARAHEBICBR SN RETH S, BRE 2 2HGEOEAICRBEORER, BRI A
b, EREEED ZEDE, it,ﬁﬂf#zb@ﬁﬁk##b%fiL%

(2) ERIRE :

HEABAICRE L RBUOIBEAIEI L o T, RETOEBBIRE, ﬁ®ﬁ¥?$?6%
SRV BOEERYT v FOFE, S0 ICHEARS v P AOAHEYE S W TRBEOLIRMESEIR
WIS LT 258, REMIMES D 2354, BRARE L LICBV» CBMERESEVHE%
PIcRET 5. :

5) WEE-ERRE o :
W, MAESEROREY, BVOERICERLb 0%\ DGRBS RA RS
BEZENICEEL TV A 0 EVDERICKBORENRUR TV, Thbb, BEEEAAEOR
FRBREMERPRAILE N LEGEIC, 7, HEA» S OREIRESNELHE, RAFLEMLLD
BEEAEBICEBERIZTI LD B, '

6) =B

TFEADMES, €AY b-TF AV (cementoenamel junction ; CEY) 2 bARRAF [‘]’\%@J
L, WREES B LIREZ V). N2 b 0, BTy ¥V Itk BRI 0, 1
BHRANORE, HEHBRICIZEARERL Lo TEL S, HREEFBH TS L, EH, |
BEfE, RTRAEBRE CPELDI NS5, ‘

7)&=ﬁﬂ§
RENNC L o TEL 2 EEEEEG (x> M, ﬁﬁﬁkiUﬁﬁ%)W%if$b —kH

_ﬁﬁakﬁﬁéh& ﬁ@ﬁ%al/azﬁgﬁkkﬁ&ﬁﬁﬁ@@#ﬁbluﬁﬁﬁoﬂw
INAEEELZFRTHAS.
(1) —RMEBREMENME - ‘

—REREMEIME & 1T, @A&mﬂﬁ&%ﬁT%ﬁkﬁﬁtﬁAﬁﬁmb% thlofwﬁﬁ
BEBICEXE L2 D TH B, '
(2) ZRERSHNE ' .

TRUBAMIME LT, w%ﬁokﬁklofiﬁﬁﬁﬂﬁﬁnyrAﬁ@?ﬂﬁﬁTLtﬁ-
WCELBIMETH ), EHMRKE bb;lo'c%?ﬂ%ﬁbéhé :

234




AXmERESIC & 2EARIES X7 L (2006)

£1 EHRHESZFL

1. ERRZE Gingival lesions T 7

1. 77— 27#8A% . = 1), 79—7 Bihtkspis ' : &2
Plaque-induced gingivitis Gingivitis induced by dental plaque only 1
2) £5RTFEERAL -
. Gingivitis modified by systemlc condmons I
3) SRECEMERRS -
" Gingivitis modified by malnutntmn *
2. 77— tERERE = |1). 77= 7m§uﬂ' ok | ®3
Non plaque-induced gingival lesions ) . |7 Gingi ns uced b other mfectlons
. 2) fﬁﬁ&)ﬁ?ﬁ%f, R
o Mucocutaneous d1sorde(
3) 7 I/}WF*'&@%?@%
Allergic reactions ¥
4) ﬂ%‘ﬁiﬂﬁlﬁ%
. Traumatic lesions. of gingiva
3. EPINETE = | 1) EYMERARETEE : b
. Gingival overgrowth ‘Drug-induced gingival overg'rowth BE
2) iﬂﬁﬁﬁﬁ]mﬁﬁﬁﬁ ‘ .
Hereditary gmgwal ﬁbromatos1s
I. #RE% Periodontitis ¥ 1) S BEEREELs K - =4
1, BimAR ’ Periodontitis assocxated with systemic d;seases
Chronic periodontitis ¥ 2) BREBERA S
2. REMEsAL Periodontitis associated with smoking
~ Aggressive periodontitis ¥ 3) 2DV A7 Py y—pEBET AL
' Periodontitis associated with other risk factors
3. EEEEICHE) WAL N ' %5

Periodontitis associated with genetic disorders *

. BIEMEEZER Necrotizing periodontal diseases T, ¥
1, SFEEREEHRBR
Necrotizing ulcerative gingivitis ¥
2. FEIMERENRAA
Necrotizing ulcerative perigdontitis ¥
V. ﬁﬁ%ﬁ%ﬂ)ﬂﬁ% Abscesses of periodontium ¥
. HPBE
Gingival abscess ¥
2. BRABE

Periodontal abscess ¥
V. HHE-#HPN%ZE Combined periodontic-endodontic lesions ¥
VI. BEPS:E#E. Gingival recession
VI. BAMAE Occlusal trauma ¥
1, —REREHESNE
Primary occlusal trauma ¥
2. ZREBRAKENME
Secondary occlusal trauma ¥

g, wihbRRR (ocalized), KR (generalized) Ic 37 5 3
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Gingivitis induced by plaque only -
Gingivitis modified by systemic conditions
Puberty-associated gingivitis . _
Menstrual cycle-assoclated gingivitis,
Pregnancy-associated: gingivitis

- Diabetes-associated gmgwms

Leukem1a-assoc1ated gingivitis .

‘Others-
- GmglVItlS modified by malnutrltmn
S Ascorblc acid- deﬁclency g1ng1v1tls
- Others

é)ﬁﬁ&ﬁﬁﬁ'

(D RS- o Llchen planus -

@ R - Pemphigoid

Qa8% ’&75@% ‘ Pemphigus vulgaris

@Y Feb —TZ ' Lupus erythematosus

® z ol T " Others :
3) FLVAEF-RB " Allergic reactions - R “
4) HMBHERE. Traumatic lesions of gingiva
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1) SEEBEERAY
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OERE
@ BEEE /%ﬁyﬁ
@AIDS
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® zDft )
2) EERREEAL
3)%@@@Ux7777&~ﬁ$ﬁ?5ﬁﬁﬁ

- Periodontiti§ associated w1th systemlc diseases A

Leukemia

'Dlabetes

Osteoporosis/ osteopema

- Acquired immunodeficiency syndrome (AIDS)

Acqulred neutropema :

‘Others

Periodontitis associated with smokmg
Periodontitis associatéd with other risk factors

#£5 WAREMATIEERR

1) %ﬁﬁﬁﬁ%&ﬂqﬂﬁﬁ)ﬁ
2) Down-REfREE . .
3) BMAREEERSERE
4) Papillon-Lefévre fEBH
5) Chédiak-Higashi Efﬁﬁ
6) MRIRERE
7)) DRREEEERARE
8) 7V a—4REHKE
9) Cohen fEMRE :
10) Ehlers-Danlos fE&%E (1T - Vﬂ]ﬁ'é)
11) E7 VA VKRR 7 7 & —¥IE
"12) 2 0fh '

Familial and cyclic neutropenia

Down syndrome

Leukocyte adhesion deﬁmency syndrome.’
Papillon-Lefévre syndrome
Chédiak-Higashi syndrome -
Histiocytosis syndrome ) :
Infantile genetic agranuilocytosis

Glycogen storage disease = )

" Cohen syndrome

Ehlers-Danlos syndrome (Type IT and Vﬂl)
Hypophosphatasia -

" Others .
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