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: A unique characteristic of advanced periodontal lesion is the accumulation of a large number of
B-cells and i!)lasma cells. Polyclenal B-cell activation induced by pericdontopathic bacteria has been cited as

being impor?ant for these elevated B-cell responses, however, the exact mechanisms underlying this event

remain unkrfown. Our preliminary study of gingtval mononuclear cell populations in periodontitis tissues
revealed th? majority of activated B-cells (CD69+ CD19+). In crder to investigate the mechanisms of how
immune cel{s. in particutar B-cells, bacome activated by microorganisms in dental plaque, we examined the
activation dlarameters of peripheral blood mononuciear cqifs {PEMC) and purified cell populations after
stimulation ‘Mth periodontopathic bacteria, Porphyromonas gingivalis, in healthy periodontal subjects. PBMC
cultures da{ived from these healthy donors incubated with sonicated extracts of P. gingivalis led to a dose-
dependent :acﬁvation of different lymphocyte subpopulations as monitored by a fiow cytometric analysis of
CcDées expre}ssion, a very early activation antigen, Large increase in number of CDE9+ celis was consistently
observed irT’ B, NK and v T-cells, and to a lesser degree in of T-cells. When flow cytometric sorted cells
were used.l' it was found that only B-cells bul not off, ¥6 T-cells or NK cells were directly activated by the
bacterial ekiracts, thus being suggestive of non specific B-cell activation by P. ginghalls. Furthermore,
production lrc>f B-cell reguiatory cytokines e.g., 1L.-10, tL-12 and l.-15 was assessed by ELISA in P, ginghalis-
stimulated %BMC cultures, Large amount of 1L-10 was detected in culture supematants but none of I1L.-12 and
IL-15.. By ILusing cell depletion experiments, the major source of IL-10 In P, ginghalls-stimutated PBMC was
monocytes; not B-cells or o T-cells. [n addition, stimulation of sorted monocytes by these microorganisms
induced h‘algh level of 1IL-10 production, [L-10is initially described as a cytokine synthesis inhibition factor and
also a potq'nt growth and differentiation factor for B-cells. Our resuits support recent reports of high level of
iL-10in pe:riodomitis lesion which may be linked to the pathogenesis of periodontat disease. Upon exposure of
" B-cells wvt!'n P. gingivalis and the cytokine {10, proliferative response of B-cells was significantly increased.
Therefore, [IL-10 may prove to be the critical cytokine invoilved-in polycional B-cell activation associated with

!
periodonla{l disease.

|
!
!
|
!
|
I
!
1.

[T N
M B Teann mwiieYeidn s Al 73}1‘:,
iV £ v
= -
TN, Wrundyos aeiisveerwdifom 3

) - ' - .
Unrsinw X841 : mofiedeewisdinidn__ 5 - \N\)‘f



ACKNOWLEDGEMENTS

| would like to express my gratitude and appreciation to my advisor,
Dr. Rangsini Mahanonda, for her guidance, encouragement, supervision,
suggestions and kindness throughout the course of my Master degree
program. | am extremely indebted to my co-advisor, Dr. Sathit Pichyangkul,
Department of immunology and Medicines, US Army Medical Component,
AFRIMS, for providing the laboratory facilities and for his grateful guidance,

supervision, valuable technical advice and correction of this thesis.

| wish to thank my thesis commitiee members; Assoc. Prof. Nophadol
Suppipat, Assoc. Prof. Naulchavee Hongprasong, Assoc. Prof. Chanin T,
Vitaya, Assist. Prof. Dr. Paitoon Senvarinda and Assist. Prof. Dr. Mano

Kuratana for their suggestions and kindness in being committee members.

Sincere appreciation is expressed to Ms. Panita Gosi and Mr. Kasol
Yongvanitchit for their grateful advice and technical assistance. Grateful
thanks to Ms. Nantana Aroonrerk for her kindly provided bacteria used in this
thesis. | also would like to thank Mr. Noppadol Sa-Ard-lam for his assistance

in making appointment with donors and preparing this manuscript.

| would like to acknowledge research grant from the Graduate School,
Chulalongkorn University for the partial financial support for this study. My
sincere appreciation is also extended to the staff of Periodontology,
Department, Faculty of Dentistry, Chulalongkorn University for their kindness,
guidance and encouragement. Finally, | would like to express my
appreciation to my father, mother, and my brother for their love, caring,

understanding and encouragement,



TABLE OF CONTENTS

Page

F oy 17 Tt R 147 1) T TP OTOTRR iv

ADSITACT (ENGHSN ). i e e e e e \Y

ACKNOWIBAGOMBNES. .. . it e vi

TablE Of COMBNES. . i i it et e et et ea e e vii

LISt Of tAIOS. o i e Xiif

LISt O fIQUIBS. vt Xiv

ABDreviationS. ... e e e e e XV
Chapter

T I OAUCHON L ee e 1

1.1 Background of present StUdy......coccoviiiinianinnieneaiinnnn 1

1.2 OBV e 7

1.3 HYPOtESIS. .. oot e 7

1.4 Field of reSearch. ... ..o e 7

1.5 Critefia inCIUSIONS......ovviviir e ISP 7



vild

Page

1.6 Limitation of réSearch........veeiiiiiniiiinie 8
1.7 Application and expectation of research................o.oeie 8
D, LHOTAUTE TEVIBW. . vr vt iietns s oeessmssssitissaasesnesasasaaesaesansnnsanians 10
R F 2 70 7s L0 oL Lo L1 P TS PUR PP PSPPSR PR PP 10
2.2 Microbiat aspects of penodontal disease.............c.ooeevew 11
2.2.1 Periodontopathic bactenia..............cocevniiininn 11

2.2.2  Porphyromonas gingivalis..........c.....coeenvrninen 11

2.3 Host response 0 plague MICroorganisms.........ooveininn 13
2.4 Role of B-cells in periodontal disease..............ccoeviinnnn 14
2.4.1 IDOQUCHON. 1 1evreefeer i e e e 14

2.4.2 T-dependent and T- independent antigens.......... 15

2.4.3 Polyclonal B-cell activation in periodontal disease.17



Page

2.5 Cytokine involvement in pathogenesis of periodontal

Lo [T -1 T PO 19
2.5.1 introduction

2.5.2 Cytokines that mediate the immunoinflammatory

response on periodontal disease.................e... 20

3. Materials and methods

........................................................... 23
30T MBIEIAIS. L it iieiearr it et et e 23
3.1.1 Chemical rBageNtS. . .ovvieeeerieiieiaeiireeiiianes 23
3,902 MEAIUM. o iieii et iiirescer et e ae et e e e aaeas 23
3,1.3 Monaclonal antibodies. ...ovveeviiiinriininin 23
3.2 Bacterial preparation....vcie v sri it en i e 25

3.3 Phenotypic characterization of mononuciear cells recovered

from periodontitis 18SIONS. ... cvv i 26

3.3.17 Gingival tissue samples......c.ccovviviiiiriiiinnn .26



3.3.2 Preparation of qingival cells.............coooeeeeeiiiii 26

3.3.3 Phenotypic analysis of gingival cells by flow

CYIOMEITY e 27

3.4 In vitro studies of peripharal blood mononuclear celis from

heafthy SUBIBCIS.........ciiiiiiiiiee e 28
3.4.1. Subject selection ........ccoooiiiiiiiiiee 28
3.4.2 Peripheral blood mononuclear cell

Preparation. ........oiiue i 28

3.43 Purification of monocytes, off T-cells, ¥§ T-cells,

NK cells and B-Cells......oocoveriiiiie e, 28

3.4.4 Stimulation of PBMC cultures with P, gingivalis...29

3.4.5 Studies of P. gingivalis-stimulated purified aff T-

cells, 8 T-cells, NK celts and B-cells................. 29

3.4.6 Kinetic. © studies' of ' IL-10 = production by
P. gingivalis- stimulated PBMC...............ooe.e.n. 30



xi

Page

3.4.7 Celtul>- source of IL-10 in P. gingivalis-stimulated

PBMUC CURUIES. oot ee e ee e e, 30 -

3.4.8 Effects of P. gingivalis and IL-10 on purified

B-CellS. ..ot 31

3.4.9 Detection of Cytokines..........c.ocovviiniiveiiinniinninns 31

3.4.10 Flow cytometric analysis..........ccooeeeeevviininnnn, 32

3.5 St1atistiC AnAlYSIS.......oovii i 32

A RESUNS. i e e e et 33

4.1 Phenotypic characterization of mononuciear cells recovered

from penodontitis 18SIoNS........cccvivriiiiii e 33

4.2 Activation of mononuclear cell poputations in P. gingivalis-

stimulated PBMC CURUIES. . ivier it i 36

4.3 Cytokine  production by PBMC  stimulated  with

P GINGIVANIS. ... vt 39

4.4 Ceflular source of IL-10 from P. gingivalis-stimulated PBMC

o181} (8 1= T TP 41



4.5 Effect of P. gingivalis and IL-10 on B-cell activation..........

5. Discussion and CONCIUSION. .. iveeerar it iirae s eaaene

TNy 1oL TR T S PP PSSP PR PP PR PTE PR RTRTTD

BIOGIBINY . 1 treeceeeeetasbas e ih s e

i



Xiil

LIST OF TABLES

Table Page

1. Monoclonal antibodies used for fiow cytometric analysis and cell

1o L2 (121 g L PR TP RPRr 24

2. Phenotypic characterization of mononuclear cells recovered from

PErOdONtItiS [8SIONS....oooie i 34



Xiv

LIST OF FIGURES

Figure Page

1. Flow cytometric analysis of mononuclear cells from periodontitis

LY o 4 - T 35

2. Flow cytometric analysis of CD62 expression on lymphocyte

subpopulations in PBMC stimulated with P. gingivalis................. 37

3. Flow cytometric anatysis of CD69 expression on purified aff T-cells,
v8 T-celis, NK ceils and B-cells in response to sonicated extracts of

P. @INQIVEIS  iiiiesieiiereii it et s e e 38

4. Cytokine production by P. gingivalis treated PBMC..................... 40

5. Kinetic study of iL-10 production from P. gingivalis-stimulated PBMC

CUIUT S o et enie e tte e te s e rssaanae s e taeantaeasssnee s arearsrnbansnsrtansnns 40

6. Effect of cell depletion in PBMC on IL.-10 production in response to

P. gingivalis stmulation ... ...t 42

7. Analysis of IL-10 production from sorted monocytes, aff T-cells, and

B-cells in response to P. gingivalis stimulation.................ooils 42

8. The proliferative response of P. gingivalis and iL-10 treated purified

o 11T OO 44



Aa.

aff T-cells
APCs
CD

CPM
CSF
DMSO
DNA
ELISA
FCS

FSC
FITC

¥ T-cells

GCF

{FN
LPS

mAbs

ABBREVIATIONS

Actinobacitius actinomycetemcomitans
alpha beta T-cells

antigen presenting cells

cluster of differentiation

counts per minute

colony stimulating factor

dimethyl sulphoxide
deoxyribonucleic acid

enzyme-linked immunosorbent assay
fetal calf serum

forward scatter

fluorescein isothiocyanate

gamma delta T-cells

gingival crevicular fluid

interferon gamma

immunoglobulin

interleukin

interferon

lipopolysaccharide

monocional antibodies



MHC

mRNA

NK cells

PBA

PBMC

PBS

PE

P. gingivalis

riL-10

S.E.

SLE

SSC

TCR

Th1

Th2

[°H] thymidine

TNF

*vi

major histocompatibility complex
messenger ribonucleic acid
natural killer cells

polyclonal B-cell activation
peripheral blood mononuclear cells
phosphate-buffered saline
phycoerythrin

Porphyromonas gingivalis
recombinant interteukin-10
standard error

systemic lupus erythematosus
side scatter

T-cell receptor

T-helperi

T-helper2

Tritiated thymidine

Tumor necrosis factor



	Cover (Thai)�������������������
	Cover (English)����������������������
	Accepted���������������
	Abstract (Thai)

	Abstract (English)�������������������������
	Acknowledgements�����������������������
	Contents���������������
	Abbreviations��������������������



