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ABSTRACT

The periodontal diseases are infections caused by bacteria in oral biofilm, a gelatinous
mat commonly called dental plaque, which is a complex microbial community that forms
and adhere to tooth surfaces. Host immune-pathogen interaction in periodontal disease
appears to be a complex process, which is regulated not only by the acquired immunity
to deal with ever-growing and -invading microorganisms in periodontal pockets, but also
by genetic and/or environmental factors. However, our understanding of the patho-
genesis in human periodontal diseases is limited by the lack of specific and sensitive
tools or models to study the complex microbial challenges and their interactions with
the host's immune system. Recent advances in cellular and molecular biology research
have demonstrated the importance of the acquired immune system in fighting the

virulent periodontal pathogens

and in protecting the host from developing further

devastating conditions in periodontal infections. The use of genetic knockout and
immunodeficient mouse strains has shown that the acquired immune response, in
particular, CD4" T-cells plays a pivotal role in controlling the ongoing infection, the
immune/inflammatory responses, and the subsequent host's tissue destruction.

(Immune Network 2003;3(4):261-267)

Key Words: Periodontal disease, dental plaque, innate immunity, toll-like receptors
(TLRs), lipopolysaccharide, rheumatoid arthritis

M =

x| o}£$] =% (periodontal tissue)< 17 W& 73 =29l
Z|ote] wi<(eruption)©] LovbH A A=A 3} 7= A
olof] BAEA Y AHe] A== F53 HRIH F
Z9}, efofe] Fulof| o3l gt Zolgle 37, 1 Qloll
EAshe =2 BEY A AT, o] 5 A4E9
5ol v o3l gk 22 = F, AE AR
2 Q% BP0 Hujstel, A7l Helel
skl leEFo] vkEFig. 1A). IHE E7slal @
< AEEol YlofA, ofd B el o] 277 A&, A7
ARl AEA flofl XF=A & ZA7sHA FAB e Wl &
o] oA ok AAY Hlch a#u, X154

ol

.

K-

QA < 717, ASHehE A shofs Faokobn 7hed-wl e}
A, @ 110749, AEA FEZT A7F 28
Tel: 02-740-8642, Fax: 02-743-0311
E-mail: kackkkim@plaza.snu.ac.kr

261

Immune Network

(periodontitis) g+ 2] 100 wHA] AW of] E3hd nk
F() FHES] wf =2 Fo3 AR ZA, oAF
o] F7tol| whe} X F=2 9] 7|} XJofe] Fo ¥ gt
< THbsE Ask x| Fed 8] WA Fo] Fisitt
TRATFZI ARA My, ol =S vt 9l
A of] F9loll= w5 ka3t AT =2 A AT
Fo] EAsta, ol 3t AlTES 22T A4 A& ol
T 3k IAE FABIAL et o] gt 23 V)7 5]t
n S Fdge HES FAAY AWk okyz
WAL SsFEA Y A Zdlel| & Fd3s vHe A
olth. 53] Arghel] glofA B, ofule A BE AE
EE slodg v AES Aol tete] Hh-g-5 HolA 8}
o, 42 o] 71 A B ol e, Wi A9
SA43E AEES BRI @A 24, AAE
AR WA v AEES] BT AP 2T E Wl
4] m oJuk-S-(Innate response) |
A 7 & 93 IE 2o Z HRlt2).



262 Kack-Kyun Kim

X| OH(Tooth) & 2t = (Enamel)
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X2 & = (Gingival fibers)
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(Periodontal ligament)

X| Z= Z(Alveolar Bone)
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e AT 9 archaea 159 V| AEE0] A 74
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1% m]vkol] E3}s}elom, Aol Ql& 7-F ek =
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1DNA 17149 & el (phylotypes)7} S HolFaL
A th(11). Phylotype] IHE o] A& 7| databaseol] £

FElo] Qe 71D FLA ol 9% mlvke] o,
135% % AF7HA & A e oW i 73 AT
Z(species)ZHe] H|LoA|A & 5% o]4e] xfo] & Hoi, A
T S(genera) 2 Aolo] e Ao Yehyltt o
AIE AF7HA B2 A7) o] Fol A o A3t Al
T390 X 23t Aol I A= A AA4AT
Z9 A FE2 ol A9 Jdo wEH Joe T
L=

% Boldrick 5-(12)2 A%+ cDNA microarray S ©|-&
slod of & 74A] Al Aol thsk A WA E9] %7
HhgollA] WHaE = fA2 A4 Z2 s Bl
o} o]Edt &5 FAA wE e EA4T e 24, Boldrick
T2 (i) A ZEol| 2]3k patterned microbial determinant
o] 74A 5l FHo] Wy e] A} W 22l oz
REE =4, (i) HAAel i3t sFHE-] of™ HEol
of] Aol F5H o2 el o FEo] o}
oF3tA, (i) 2 WAl 58 Ao ' AR = W
24 714 0] WA AAA mdubgol JgFE W
AT A E Z2AE I WA e 27 vt
A Z2 W AasA FAAE] AN FE
O At A Bl Sofllo] glgo] FEldt SA ol om, Al
T3 Aol A AAARANETL 225 g9 Aol
Adsl=d #EE= 2122 Hol= molecular program
5 & 540 vepshel wsk ou ]l A E B
TF8laL A& ok Algtoll sk Hhgolli= AR, oA 2ol
7} EANsSch

olgi3t F | AE vhgo vl

] Al

2 =4
gil T 9;1]&‘ U]‘EE:F
A [e] T A Z (e}
He 72 o] & =2

WHsE S = 559 AAA M duk-S(Innate response)
o A3he] FAGE LI FEAA AZAZH
A5 o 2 HE] Al DNA©Y o] 2% o] patterned micro-
bial ligandE5 9143} Toll-like cell surface receptor
(TLR)7} 2Aeh(13,14). 2t 1A w =53 dud =5
g 22 FelE THE T de ol FEA9 dEH
SoldE Foke], A HIAAMEZES A9 79 W



A mAEES
o] 7hssleh(1s).
TollZ} 53k ,l-
3= 9 53_5101\:]-(16) TLR leucineo]| FX-3l A2
HEE- o od (domain)¥} interleukin 1 (IL-1) receptor (IL-1R)
9] signaling domain¥} 4538 AEA 995 Zra Qo
3k Ao] E71Q1 9] Whdell o] 2= TLRI} IL-1R9] A&
A 74 Z = TNF receptor®] A AL 7429} ¢t
(16). FA7HA A4 742 &) A 9wk~ TLREY] 41
2L 71 A Dol BEax]lel. AAl TLR29 TLR47} Al
lipopolysaccharide (LPS)oll ¥H-g-3ro. 24, 354 +F(pro-
inflammatory) #}o]%7}21¢1 IL-1, tumour necrosis factor
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Figure 2. After being challenged by periodontal pathogens through antigen processing and presentation, these
microorganism-specific periodontal CD4" T-cells become activated and produce RANK-L molecules. RANK-L
can activate osteoclasts (OC) directly to induce bone resorption and also induce the differentiation, survival, and
activation of OC precursors. OPG, the natural decoy receptor of RANK-L produced by the stromal cells (i.e.,
osteoblasts (OB), chondrocytes), can compete for the binding to RANK-L molecules, thereby counteracting the
effects of RANK-L/RANK signaling on OC and OC precursors (PTH, parathyroid hormone) [Adopted from Teng

Y-TA, 2003 (58)].
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