UNAnNEa 230091

b e

-3 - 3 =9 [ - s{
winlndfuaadniin-Amudu2  Wudonlszneumiivesszuugiiduiuusiings Gl
.{o = ar = as A::I i 1
qriaiaeqainlunaeanaaemanzailn uazdanssfussuugiduiunldin nanimasesiiiou
L 1 = = = o & e c’dj =
wuaneliiiudnnnsuanseanaasinn-Auiu-e  deiudiunisulsaninaesasditioylonas
t L ] [
nITUUNTANLAL ﬁ'@ﬁumsﬁﬂmﬁﬁqmqﬂwmaﬁeﬁﬂﬁnmﬁmﬁgaﬁmsqumaluwamﬁwm
[ = = = 1 a' 1 al d‘ 9 o
deatnvasin-Audu2  Inaenzedwilisnasie ) Asadesiunisudsaninuay
nevuaunesniaLansaadieyfia  laud  wulnieallawad  uazioulnieasivlawlaaey
ANANAL  Aanevaaas  dlsrnaudianisitaszinisuansaaniusziuenfiduetiisviduas

= [ - =i = a ] o at =l Ad ar
sfulusadiiayRadannvesiim-Auiuiul wneulniuvindunialahlsfiug-o Tedaily

o’

A - 19 - o =y S
dowtlsznauvilaasszuunfAniuusisdadwdenfudon-fudu2 - foeljisengnifioedd
MuAATNIaneAwanrd  Goalminedwasa  warnamfuuaanlavdlawdy  mauatsu
wanans Arssinasineureseulmimyendurialalusfiiug-9 fosmailia watiu Taluunsy
= 2 rd' = n: ‘i‘r a:l’ LTI 7 o o & SEI{ = = o=
andon iiaditiayRaidsluanumnzidesgnnsziuiaarsainanuiuaadaeseunaniseiio
nFuay Bun RolautdafiGen feadeviy dafuwusiGeineadeaiulsaivius vieainaling
e 4 o y o - a Y - & [y = o ao 3 =
vaalednes Teiquanszfudgadideyfialiiuednd wananil lasaiivaregiininawing
e et t o 1 = i Av :J ar
dludafiudsdmnzlianadne q sedtdedygyiundenisdnm unimsaauauiedes
1 ::‘ 1 o ﬂj E: Y - -y - af
'um‘lluLaqammuuﬂﬂn’mmmﬂﬂnﬁ?ﬂma‘ma'}uﬂmﬁuﬁmﬁm-ﬁ'muw-Q LAZINVINGLNALE
Wsklwa-o  amasaumsuameantaseulmieaiwlanlafuasealnlawlaeyriiaiwululy
Tanandn sieluszdvenfiduaiaisuaslsfiu uazamaseugrresaulaiveatnlanafivas
= ar EJ =Y o 1 H =:I 4 a
naRsuTTAsInNILese il #an1snaans NsuLdeaniiitIvtewefiduein
7 v
sauarlsuresian-mudu-2  uasvindudialallsfa-o gniudilaadudiannizsie
wulnealilawaduazveainlanaeyaiainululalanar@y vanainiu dwudinisnsziu
FouansainannuiagaguasiatauiafiGey Toadaiu waraspiiiiuaaeanaiinliiaaditie
- [ = E;I g & o o ar Ly
yRadauniinisulsanmiiinuinau Tranunsugaseanzatanfiduaiiaiazetaulningu

- d X ce o o p
angnifitug 1 Ty numsudaseantetenfiduahmiauarilsfiuseseulnivesiylowad



230091

A - 1 1 o o 4 i ﬂ"g
1 uaz 2 hugadifioyfidenhn uaznudneulnieallawadviiswnnlwfiansefuasditay
- 2 ar 3 : a0 W 9 = as & ey ré*l di 2 i
adevtinsasnszquisaasriindnafy Inawundadiusiainljiserseseuladi deldun nsa
Weavhiian luaaditiayfatesniignnsvsuandan wanaintu wunisuaneanInIanfiduie
o o A d = i ]
inianamasseulniesiWlaaeymiefinululalanardn  winisuansaanaadilsfiuaes

= IJ 4 - 1
wulniasiWlanlawystiainululalanardugnnszsunisinnussansdunguiaama uaz
4 de . = o cd  a v = o

mamdeuiingiiuades wasnaadidiayfiatesthngnnszsi agduaziansainanisnaaas
raatlawladuazeatlawlaeyaiianwululalanandn  Wuluanaudndrdnylunisdanen

oA = -=i = =i ) o oa ar
fynluaadieyfiadeniin . Tacuaunisuansaanaastia-Anudu-2  wazvinduniala
Tsfiug-9 wananil Wealwlawlsddunendesiunszusumsulsanmanssaditiayfiadasnin
=l W S o 9 = J 1 & - e ]
andae i liAnATenTirzudanszuaunsudsan e Tasuazs LU TN uLs
o = -3 a ar CI t i
Autafasnsairininasuqsdn  datauanuzdmiunuidslueauian uiihaulaiiaz
Anmtaumumaasilan-Auuduussiinlndduqainluaseunfodu 4 sanisnszfunszuounis

as o« = ¥ 3 J i
snaulwaadgugfimiziaesaniieitietesnsielyl

Abstract 2 3 0 0 9 1

Human B~defensin-2 (hBD-2) antimicrobial peptide is a component of the innate
immunity that exerts its in vitro antimicrobial activity against various microorganisms and also
activates the acquired immunity. Previous findings showed that hBD-2 expression correlated
with epithelial differentiation and inflammatory process. Consequently, the objective of this
study was to investigate the signaling pathways of hBD-2 inside oral epithelial cells,
particularly molecules involved with epithelial differentiation and inflammation, including
phospholipase D (PLD) and phospholipase A, (PLA,). Methods included the analyses of
mRNA and protein expression in cultured oral epithelial cells for hBD-2 and matrix
metalloproteinase-9 (MMP-9), another component of innate immunity, by reverse transcriptase
polymerase chain reaction (PCR), real-time PCR, and western blot hybridization, respectively.
Moreover, the MMP-9 activity was assayed by gelatin zymogram. Cultured epithelial cells
were stimulated with cell wall extract of Fusobacterium nucleatum, a Gram-negative
periodontal bacterium, or phorbol ester, an epithelial activator. To determine involvement of
signaling molecules in hBD-2 and MMP-9 induction, several pharmacological inhibitors
specific for each signaling molecule studigd were used. We examined mRNA and protein

expression for PLD and cytosolic PLA,, and investigated enzymatic activity of PLD as well as
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the derived products from an enzymatic reaction. Results: HBD-2 and MMP-9 mRNA inductidﬁ
was inhibited by specific inhibitors of PLD and cytosolic PLA,. In addition, stimulation with cell
wall extract of Fusobacterium nucleatum and phorbol ester induced oral epithelial
differentiation by up-regulating expression of transglutaminase 1 mRNA. It was found that
mRNA and protein for PLD1 and PLD2 were expressed in oral epithelial cells, and the
enzymatic activity of PLD was increased by the two stimulants. Phosphatidic acid, a product
derived from the enzymatic reaction, was also detected in stimulated cells. Furthermore,
cytosolic PLA, mRNA was constitutively expressed, but its protein was activated by
phosphorylation, and the phosphorylated cytosolic PLA, then translocated into the nucleus in
stimulated epithelial cells. Summary and Discussion: PLD and cytosolic PLA, are central
signaling molecules in regulating hBD-2 and MMP-9 expression in oral epithelial cells. PLD is
also involved with epithelial differentiation. Consequently, the connection between cellular
differentiation and innate immunity by antimicrobial peptide . production is established.
Suggestions for future study: It is interesting to further study the roles of B-defensins and
antimicrobial peptides of other families in activation of inflammatory process in primary

cultured oral cells.





