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Abstract

Epidemiology data has suggested association between periodontitis and cardiovascular disease. However,
it remains inconclusive and needs further investigations. Most of previous studies were cross-sectional
with crude and different in defining periodontal status. Studied population were from different races and
geography. In addition, underlying disease mechanisms that link between periodontitis and cardiovascular
diseases are still lacking. This may include the innate and adaptive immunity against infectious agents and
the role of periodontal key pathogens. Our three year research plan aims to systemically investigate the
link between the two diseases. During the first year, longtitudinal study of periodontal status and incidence
of cardiovascular diseases in EGAT workers (age50-73), were analyzed. From total of 2005 workers,
1,684 (84%) had periodontitis. Five years followed up, 146 (7%) had incidence of cardiovascular disease.
Our preliminary data analysis demonstrated that the incidence tended to increase in subjects with more
severity of periodontal disease (p trend =0.057). The result showed that moderate to severe periodontitis
had more significant incidence of cardiovascular disease than no or mild periodontitis group (p=0.035)
(Pearson chi-square test). 500 subgingival plaque samples were collected from different EGAT worker
group (age35-59) for investigating association between key periodontal pathogens (Actinobacillus
actinomycetemcomitans (Aa), Porphyromonas gingivalis (Pg) and Tannerella forsythia (Tf)), and
cardiovascular disease. One hundred and eighty three subjects (37%) had periodontitis. Realtime PCR
analysis revealed that Aa, Pg, and Tf were found 43%, 76%, and 97% of this study group, respectively. By

using logistic regression analysis, persons with Aa were 2,2 times more likely to have peroidontitis,



persons with Pg were 6.7, whereas no significant association was observed between Tf and periodontal
status. The association between these 3 key periodontal pathogens and cardiovascular disease could not be
evaluated from the first year data because the number of subjects with cardiovascular events was too low
for statistical analysis. Proper analysis may be carried out after the second year project when appropriate
numbers of studied samples and events are reached. In addition, we investigated the presence of Pg, Aa,
and Tf in artery walls (aorta, radial artery and internal mammary artery) from two patients with severe
coronary artery syndrome by RT-PCR. None of these bacteria were presence. This may be due to
limitation to access atherosclerotic coronary artery, therefore the studied vessels were not true
representatives for our study. Regarding disease mechanisms that link between periodontitis and
atherosclerosis, we hypothesized that the innate response of human coronary artery endothelial cells
(HCAEC) and human coronary artery smooth muscle cells (HCASMC) to infectious agents via Toll-like
receptors (TLRs) may be responsible for vascular inflammation and damage. Here we demonstrated that
both cell types expressed a variety of TLRs and upon TLR ligation, these cells produced chemokines, I1L-8
and MCP-1 and expressed adhesion molecules, suggesting their role in innate immune response in
atherosclerosis. Role of T cells specific to endogenous agents such as human heat shock proteins (hHSP)
and oxidized LDL (OxLDL) and cross reactive T cells such as T cells specific to P. gingivalis GroEL
(HSP of P.gingivalis) have been suggested to be involved in atherosclerosis. We established an in vitro
model of antigen specific T cell culture and measured the frequency of such T cells using intracellular
cytokine staining. The synthetic peptide of P. gingivalis GroEL did not stimulate PBMC derived from 2
severe periodontitis patients (one patient had P.gingivalis in plaque sample). This may be to the limited T
cell epitopes of the synthetic peptides. The protein preparation of P. gingivalis GroEL for PBMC
stimulation will be further obtained from University of Otago, New Zealand. OXxLDL and hHSP were
ordered. Next year we will establish the T cells specific to protein of PgGroEL, OxLDL and hHSP and
measured then frequency for comparison between the groups of atherosclerosis patients and normal
control subjects. Overall, the association between periodontitis and atherosclerosis was observed, it is
necessary to continue research in the second year to obtain more samples, precise and concrete data for

systematically analysis to confirm the relationship between periodontitis and cardiovascular disease.
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Abstract

Background and objective: Periodontitis is chronic infection disease that causes inflammation in

periodontium and blood stream. Therefore it might be one of the risk factors for cardiovascular disease
which involved by inflammatory process. However, the result from past epidemiological studies
investigating the relationship between these two diseases had not yet been conclusive. Most of the studies
were cross-sectional studies with crude and different methods used for defining periodontal disease and
cardiovascular event might be the reason. This longitudinal study was aimed to find the association
between periodontal status and the incidence of cardiovascular disease.

Materials and Methods: Two thousand and five subjects from older Thai adults aged between 50-73 years

old in the year 2002 were received history taking, physical examination, laboratory investigation and
periodontal examination of random 2 from 4 quadrants. Five years follow up was performed to determine
the incidence of periodontitis and cardiovascular disease both in coronary heart disease and stroke
condition. Periodontitis was divided for analysis by using probing depth and clinical attachment level into
3 groups; no periodontitis, mild periodontitis, moderate and severe periodontitis. Association between
periodontal disease at baseline and incidence of cardiovascular disease was analysed by using Pearson chi-

square test at p<0.05.

Results: Prevalence and severity of periodontal disease were quite stable with minimal trend to decrease
within 5 years. Incidence of periodontal disease progression as having at least 3 mm. of attachment loss
was 66.3% while mean extent of disease progression as percentage of site per subject was 6.5%. From
total 2,002 subjects (3 were missing of medical data), 146 (7.3%) had incidence of cardiovascular disease.

Association between periodontitis and stroke had no statiscally significant difference. However, incidence



of coronary heart disease tended to increase in subjects with more severe of periodontal disease. (p trend
=0.057). The result showed that moderate to severe periodontitis had more significant incidence of

cardiovascular disease than no or mild periodontitis group (p=0.035) (Pearson chi-square test).

Conclusion and discussion: Most subjects in this study (66.3%) had at least one site having periodontal

disease progression while only 7.3% experienced cardiovascular event during 5 years. The association was
found between incidence of cardiovascular disease with more severe periodontitis. Further longer period
of study in different age groups might be needed to confirm the significant association between these two

diseases.
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Microbial Complexes

Host Genetic Variation

Environmental Factor 1:

Smoking =20 Cigarettes/Day
T

Host Genetic Variation:
Pattern 1

Kornman KS 2008
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Prevalent and extend of periodontal status(2545/2550)
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CVS CHD Stroke

Event No event Event No event Event No event
(%) (%) (%) (%) (%) (%)
No periodontitis 22 296 12 306 12 307

(6.9%) (93.1%) (3.8%) (96.2%) (3.8%) (96.2%)

Mild Periodontitis 62 849 36 875 32 879
(6.8%) (93.2%) (4.0%) (96.0%) (3.5%) (96.5%)

Moderate/Severe 62 711 46 727 26 747
periodontitis (8.0%) (92.0%) (6.0%) (94.0%) (3.4%) (96.6%)
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Abstract

This study is a part of the 3-year project that aims to quantitate the amount of 3 periodontopathic bacteria,
i.e. Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans and Tannerella forsythia, and to
evaluate the association between these bacteria and the cardiovascular events. The amount of bacteria in
subgingival plaque samples from these subjects were analyzed using realtime PCR. During the first year
of the project, DNA extraction was performed in 1,000 samples. From these, 500 samples were subjected
to bacterial quantitation analysis. The results showed that 375 out of 500 subjects (75%) were males with
age range from 39 to 59 years old (mean age of 47.6 + 5.3 years). One hundred and eighty-threee subjects
(36.6%) were included in the periodontitis group, defined as persons having three or more sites with
probing depth > 5 mm. Realtime PCR analysis revealed that Actinobacillus actinomycetemcomitans,
Porphyromonas gingivalis and Tannerella forsythia were found 43.4%, 76.4% and 96.6% of this study
group, respectively. After age, gender, smoking status and the amount of other two bacteria were adjusted
for in logistic regression analysis, persons with Actinobacillus actinomycetemcomitans in the upper
quartile range (>120 DNA copies) were 2.2 times more likely to have periodontitis than persons having
this microorganisms in the lower quartile range (0 DNA copy). The presence of Porphyromonas
gingivalis in the upper quartile range (>3.2 x 10° DNA copies) represented significant risks of having
periodontitis at odds ratio of 6.7, as compared to the presence of this microorganism in the lower quartile
range (<1,000 DNA copies). On the contrary, no significant association was observed between the
quantity of Tannerella forsythia and periodontal disease status. The association between these 3
microorganisms and cardiovascular disease could not be evaluated from these first year data because the

number of subjects with cardiovascular events was too low for statistical analysis.

46



Y 3 o a
Tsarilanazaoai@on (cardiovascular disease) (Huaunguanvesmsidedialuilszima
1 o & <3 { v o o ' { o
aemTansunlsemalneg  idlufivensuiulasnalunmsgquyns sedy cholesterol lwidoan

o a o w < @ : a
mméj’m ﬂ')WiJQUIaﬁWQQ Tim‘umam Lla$ﬂ']ﬁéll']ﬂﬂ']ﬁf]f)ﬂﬂ'm\iﬂ?ﬂlﬂuﬂﬁ]%ﬂlaﬂQGlUﬂ'lﬁlﬂﬂ

[T v

o [] < o a a @
Tsarlavazviasaidon  od1alsnatlaseasnanainisnsiuiensnalsailatazvaoadoen 1a

~ 9y A d g’; =1 [ 1 a dy A @ dy [ = A
InesIoae 50 ﬂl@ﬁﬂu‘ﬂlﬂuiiﬂﬂﬁﬁﬂﬂ UHANFIUNNMTAAYDHIDNITONUTULIDIY DIIUTIUINY
A ' a A I . v o ' ) A Y

ANUIFYINDNITINANIITUADAADALUN (atherosclerosis) ’E']‘Llu']llﬂi;fi'iﬂﬁ'ﬂmla%ﬂﬁ@ﬂm@ﬂulﬂ
v Jdo . .. I a dy ~ A o Y a o dy [
Iiﬂﬂ%‘ﬂuﬁ@ﬂlﬁﬂ (perlodontltls) lflJuWﬁi]']ﬂﬂ']iﬁﬂl%ﬂllﬂﬂﬂliﬂ‘ﬂ']slﬁLﬂﬂﬂ'l'i'f)ﬂlﬁﬂﬁ’f]i\? IUa
o o v dy ~ A o . . o v
1/]']%118@'38')$1J%1/]uﬂ IEDUUANLTYLASTITONLIEY (mﬂammatory mediators) mﬂmmzﬂ?‘nuﬁ qIWTD
Y 1 A =~ 9 [ a 1 o d v =\
lflﬂ’(,;fﬂ‘igl,!,ﬁla’é)ﬂklﬂhNﬁ‘ﬂ'l\‘i‘i%‘u‘uhlﬂ HANFTUNNIZUIAINGINUIN T‘imﬁwummﬁ‘um%u
[ v o a o = dyg Aa A Y a v Jo
ﬂ'ﬂllﬁ?JWL!‘ﬁﬂllﬂ"lilﬂﬂjiﬂﬁ'l(lﬁ]!,m%ﬁﬁﬂﬂLﬁf’)ﬂ Hﬂﬂ‘Nﬂul“lf@Llﬁﬂﬂlﬁﬂﬂﬂﬂiﬁlﬂﬂjﬁﬂﬂ%‘ﬂu@]@ﬂlﬁ‘ﬂ
nanewiiaa1u150n39WY 1a 14 atherosclerotic plaque mﬂﬁﬂaﬂuazmmmﬁmmﬁﬂ atherosclerotic

v = o 1 X A A " 2 I o A ] & a
plaque °luﬁm1/mam FATUUAYUN Wouuaniaraitenvuilvedesedaniaueansnag

@ A dy A A Y a v Jo 1Y) 1 a A dqg Y A
Tsaialanaznanaon  Wwouuanizennelrina lsnlsnuaoniduedvedluasiugaunsdlamion

= ' Aa X A T A ' o X a A A au X
“]NW‘]J'J']‘Ifu@!mglﬁiﬂmmﬂﬁlsﬁﬂllﬂﬂﬂ!ﬁﬂlﬁa'luilﬂ'ﬂi]Lmﬂﬁ']\?ﬂl!ﬁ']lﬂ‘b’ﬂ“lﬂﬁlmgﬂuﬂﬂg NTHIYU

S A

I 1 . . @ & A ¥ N a
Augruriavedlasams 3 1 Faitagdszmeamofnuilsnavesrauuaiisenne ldina Tsnds

Q

v o a 4
NUABNIEY 3 yHANoLYe Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans o
(% v a o @ v a ]

Tannerella forsythia mﬂﬁ3@EJNﬂST]J%qau%%&iﬁmﬁ@ﬂﬂlfN‘W‘L!fN”I‘L!ﬂ”liuh/ﬁ/}hl?hﬂWammﬂﬂizmﬁul‘ﬂﬂ

o a o v d 1 4 [ 1 a

UIU 2,816 AU tazAnpAanulusz ez eI NUFUR NS ST UBLUA R sRena AT M INA
@ A =2 dy o Y 9 = a @ A

Tsalaazviaoaaen miﬁmslmfuz‘wﬂmﬂlﬂi}mmmq]summimﬂiiﬂm%uawaamaaﬂiuﬂu
2 A 9 w 1 Y o Al 9 [ aw

Tne “]NiJﬂ’JuJﬁ‘miy@]’E]mi’JNLLWHiuﬂﬁﬂ’JUﬂﬂJIiﬂ uazmi“lﬁmiiﬂwm@ﬂw dmsuauItelu

a A

= dy o Gl s A % ] 9y A o @ ]
YisnHazimseson DNA VoIuUATNSEINAI0619 ASIUIAUNIE IAHIDNTIUIU 1,000 A0y

Q

R

Y 9 Y
uazma%mﬂ?mmmmt%ﬁaumam 3 FUAVINAIDYWNITU 500 AIBYY

47



MINUNIUITIUNITNNNE IV

Tsarilanazvaoai@on (cardiovascular disease) HAWHAAIAYINMIITONVDINIIHAONA
A A~ ' A < . o q ¥ A A Y A
1ADALAINITENINNIZHADALABALTY (atherosclerosis) 1 1HHiapadoALAIN UiReriale aues 1o
= A o a g A o = . A
syuvIAUKIegaal naulsnraondonia19Ay (coronary heart disease) 13ANADAIADATUDI
y . . v ' < @
(stroke) ninlsaviasamoauaIgIulale (peripheral artery disease) Tiﬂmﬂamﬂumm@waﬂmm
a2 Aaa ' @ y o = =
MsdeTIn ludsmeaasg i lansaunasemalng  9inmsdisialudl w.e. 2543 wunfiaulne
] Y~ v o
menlsaialuazvaoadon 1 aunnlszanninng 2,000 au Wuuduay 3 9991INMIATY
A <3 ) o @ an 1 a @ A I dy [ o
U9V G arlamg (duinnuadauInd, 2545) i lasazvasameaiulinGesa i
Y Y Y 7 o vy Y a1 g o " v &
Iddihedeanunninsu haulddesas nazdeudsarldaelinuer wagainiwerna aaiu
msaamsina s latagrasamen lulszang Inedelidusio lumswauursugnaas daau
vosuseing
3 1 v W ) ' { o Y a
Wufeonsunulaena ld1msguyns seay cholesterol Twideags A1mdu anwaulaiia
o w I v a a o A
ge  Tsawnnu wazmsviamsesnmainmes utudeslumanalsadlatazvasaidon
[ I v o 1 Aa a o A Y A 9
ae19 lsnatiteainanannsasiviemsinalsamlatasvasaden laiesdesas 50 vee cases
v 1 1 v
NHMUA (Braunwald, 1997)  msaunnlasedeadugazlidivagielumstlesduuazithsysalsand
Aa A da! = [ 1 a dy A v dy [ S 1 A d‘ J a
UszaANTNMININ  URANTIUNMIAAFDNIONMIDNTVHTOTI 0 1UTIUNUANNTEIADNITINA
A < . ) 1 Y A Y .
NITHODARDALUN (atherosclerosis) aum"lﬂqTﬁﬂwﬂﬂuawaamaa@% (Fong, 2002; Koenig, 2000)
a Aa oA [ v J 1 a ¥
MIANEINWITZVIMINGWAzN IR IAMInUANNdUiUTszHIMIAao Chlamydia
Y
pneumoniae wazmstnalsaralaazvaoaiaon (Fong, 2002) UONIINY acute phase proteins 13U C
reactive protein (CRP) L) fibrinogen 11a2@130N1@ Y (inflammatory mediators) 1% interleukin 6 (IL-6)
o v o a @
11ag tumor necrosis factor OL (TNFOL) Nlanwduwusnumsinalsavilauasvaeanon laoans
AanaelaINaUaTUMIINA atherosclerois 19 (Koenig, 2000)
A o o o . .. I @ { o o
Tsafsiuasni@ursolsnswzuia  (periodontitis)  iuyiiuamsisaguidinyues
. & o o Jow <
Uszmalnonazlszmapuanalan (nsuouniv,nsznsNassug, 2545) lsnlSiudonauiluwna
a & A A a A d9 Y A . . . o Y a Y
ﬁ]”lﬂmi@ﬂLGU’EJLL‘]Jﬂ‘VILiﬂiuﬂi”ﬂ.ﬁgﬂu‘ﬂiﬂi@m&@ﬂ (subgingival bacterial plaque) mldinamsonau
&‘ [ [ { & J v o a [
5959 @150MeU (inflammatory mediators) NAYOBNUININARO MY T IRIAAMTFUTOTZAUMS
@ v Jdo A a I 1 v a o
Pameueee iz dSiudnuais iy Mallusesdnt3Nua (periodontal pocket) taziAANTIIATY
(] { o . g o w {
yoanszanuiuiy suiluauanvildiulon wezdesgadeduldluigs  WouuaiiGednan
1 a A o o '
aaliina TsndSviudeniery (key periodontal pathogens) 1aun Porphyromonas  gingivalis,
9 1 1
Aggregatibacter actinomycetemcomitans, Tannerella  forsythia N NI I (TR R R BV

v o Jdo a v o '
ANUFUNUTNUMSINA LIAUTNUABNIAY 15U Prevotella intermedia, Campylobacter rectus, Eikenella

48



corrodens, Fusobacterium nucleatum, Capnocytophaga ochracea s Treponema denticola (Eley L1ag
Cox, 1998; Zambon, 1996)

A ' v Jd a . . . < A A ' =~ v
nuanizene IsndSnuavila Porphyromonas gingivalis WunuanGeunsuay g‘ﬂiNﬂZﬂJi VliJ

Y]

o a a I AA AA [ Jd v N v o a dy [ .
mﬁa@@ﬂmmuiumimim Lﬂulmﬂ‘ﬂL‘iEJ‘I/]lIﬂ’JUJﬁll‘W‘L!‘ﬁﬂ“]JIiﬂﬂiﬂuﬂ@ﬂlﬁﬂ%uﬂl‘iﬂiﬂ (chronic

. .. o 1 A a AdqyY A =] v AR Y '
perlodontltls) LLa%WUﬁﬂﬁTJuﬁUi’J\‘]LLUﬂﬂLiﬂﬁ]"lﬂﬂi?ﬂﬂau‘ifliﬂimﬁﬂﬂﬂiui@ﬂﬁﬂ‘]ﬁ'ﬂu@ﬂaﬂqﬂﬂ"lﬂﬂ’ﬂ

]
=

' = o oAX . A a Ao . a Y 1
lusesandsnuanau (Slots and Ting, 1999) HUANITIFUAUY virulence factors NANIFUA laun
. é o Y d' 1 aS A =2 1Y . [ == (% d‘ = v @ o
fimbriae ¥ mrinFeuuanizelumsganIzny host tissue HAZNULUANITIAIDU VULIAYINUYIN
Wiy invasins %8113 invade host tissues A28 1AENUN P, gingivalis N1 fimbria antigens
1 % =\ . dﬁl [ Y v . [} o o Y d'ﬁ! @ 4
A9 U 1 virulence Yo% limnu Capsule AU virulence factor 08191 UN TN desnuwad
9 9 . dyu/ ] = aA @ = Y . . .
llllslﬁgﬂ phagocytosis wonnHENe luNsTANEYeUANISEND host cells BNAIY  P. gingivalis
. A o ' . AN 1A 2 . . Y k4 .
strains Ny capsule ¥ virulence YNNI strains 'l wenvnil P. gingivalis 8XMUITNATN Vesicles
< ' ' 1 a a .
VUIALANIN outer membrane uazﬂa@ﬂ@@ﬂqmﬂu@ﬂizmnmﬁmﬂujmﬂm outer membrane vesicles
9 9 H
ia1l1sznoudIn LPS 1az proteases Haneyia aiuvaimihnlumsaedny host defense oz dl
0o q ¥a o A A o «mla)éﬂ v L a
ﬁ'liJ'lﬁﬂT]'lGlﬁlﬂﬂﬂ151/]1@18!1!@!801]%7]”@ AMNNNAIN LULAZNNODU P.  gingivalis  @®UITONDA
proteases Iadvanerila v19viaa11103a8 host defense (WU IgA, IgG protease Llaig Gingipain
A a o . =2 & ' o v 1
VULNUNFUANTINAY extracellular matrix Fuudiulsznouvesodtvizdinua wu collagenase
Uae trpysin-like proteases
aa ' v J a I S a J <3| .
nuANiene 1saUSNUAYHA Tannerella forsythia Wunuanzeunsuay NgUsuily fusiform
1 o a a I Aa A ~ o Jdo Ay 1 ! o
lioAveensnulunmsnia AunuaiGennululsaliiudonaun hineuauesnensinen

¥
o a A

. .. g FA 1 2 =S
(refractory periodontitis) UBNIINU Q@W‘UW“]JTLJE‘!ﬂﬂﬂjﬁﬂ‘l’lﬁﬁzﬂﬂwu ﬁﬂl%@ul?iﬁlﬂ%llﬂﬂ WU

Y

1ae Papillon-Lefevre syndrome (Tanner and Izard, 2006) HuANISe¥HANY virulence factors HA1UFHA
1&14A outer membrane protein L& trypsin-like proteases

o [ aa 1 v J Aa . . . I a A
dvisunuanizene lsndsnuayila Aggregatibacter actinomycetemcomitans Wusuanizenn

a

s 1 I 1 <3 9/?:’; A 12 a j’ dy Y
Juay NgﬂiNLﬂuLLWQﬂIUWQLﬁﬂ ﬁ’ﬁﬂﬁﬂlﬁ]ﬁﬂlulﬂﬂﬂuﬂn%‘ﬂmm$u13J3JfJfJﬂ%Lﬁ]u 91U CO, L“]fi’]‘u‘W‘]_l]lﬂ

9

Y . . . = Py '
mnimumquaﬂ waznulunu  African-American 182 Asian “lﬁ'“lummmmxﬂ?mmmqqmmu

o

v Jdao N o Jdo a . . .. .
Caucasian HaZNANUTUNUT Uiiﬂﬂi%u@@ﬂlﬁﬂ%uﬂ§ﬂﬁu (aggressive periodontitis) (Slots and Ting,
F4 [l
1999) LUANITEY¥HANI virulence factors Ha18%iia JALA leukotoxin FIA111TD%1 PMN leukocytes,
Y 4 H
monocytes 5IUN4 T 4ag B lymphocytes 1AgWUIN¥ONNAN leukotoxin 1ANIA (high leukotoxin-
. . Ax ,3 . = v v Jo a v Jo a
producing strain) Wuulﬁkluﬂuﬂm%mﬁl Africa l,l,axummmwu‘ﬁﬂumimﬂiiﬂﬂ‘%‘ﬂummﬁu%uﬂ
A dy o a % I a
INTTULVWRNIEN UDNINU A. actinomycetemcomitans BIWARA cytolethal distending toxin Fatluny

' s @ v J a
folraaveI eIz UsNnuaiatorie
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[ a 1 N o o o v o a o
ﬁﬁﬂ§1uﬂNi$U1ﬂ’J‘ﬂEJHﬁu’EJ’NIiﬂI]i‘ﬂuﬂ@ﬂLﬁ‘U@1‘ﬂﬁﬂ31uﬁhwuﬁﬂﬂﬂﬁlﬂﬂjﬁﬂﬁ”ﬂ‘ﬂl!ﬁg
A [ [ v I 1 Y] 1 = g’/ 19 = 1
RIIGRE IﬂEli%ﬂ‘iﬁl@\‘]ﬂ?ﬂlﬁllwu‘ﬁllﬂ’ﬂmmﬂﬂﬂﬂucluu@]ﬁ$ﬂTﬁﬁﬂ‘]&JWNLW]HfJEJQQ‘IJWUﬂﬁN 1
odds ratio, relative risk %39 hazard ratio ’e']Ecul'i N9 1 D9 4 (Beck and Offenbacher, 2001) U8NN
[ v 9 N o d @ L= [ v o [ ti' d‘ a %
ﬂ’ﬂiJﬁiJWll‘ﬁIﬂElﬁi\‘ilLﬁ’) IiﬂﬂiﬂuﬁﬂﬂlﬁﬂﬂﬂNﬂ31MﬁnwuﬁﬂﬂﬂﬂﬂﬂlﬁﬂﬂﬂuﬂﬂJ@QﬂTiLﬂﬂIiﬂﬂ’ﬂﬂ

A a9y 1 v Jdo =\ [ v o [
HATHADADADNAIY  1AgNUI 1IALSHUAD I UNANNFUNUTNUTEALVDY total cholesterol LDg

v
v =

LDL-cholesterol 11a255AUYDY C reactive protein (CRP) Tuiden ﬁmmﬂmmuquﬂ%ﬁi”ﬂ!,%mﬁuqua”’g
(Katz et al., 2002; Noack et al., 2001)
X A A . . Y v Y A =
IauuANsulLae inflammatory mediators 1n03872139UdA mmmmqmmmaaﬂ"lﬂuwa
13520V 14 (De Nardin, 2000) 11nmMsasinilowen lannmsidanasamoniiala lagldfnsene
a ] [ 2( o a 1) o 1 ]
awoisagnly (PCR assays) wuniienneliinalsmlsiuaonauedyeldun P, gingivalis, P.
X v 2
intermedia, T. forsythia Wa% A. actinomycetemcomitans (Haraszthy et al., 2000) Tuyssanemanil
. o 4 . . vy o £
P.gingivalis aunsatn T lusadues coronary L@i¥ carotid endothelium Iaerimsmzineslu
4
#091/17AN15 (Deshpande et al., 1998; Dorn et al., 1999) uonNHUGITMITONTZAUITNANTTINA

o < A . . . J = I
AUUBUNAAIADA (platelet activation and aggregation) 1UNIZAY (Herzberg et al., 1998) &901911lu

A 9 a

9 v
A5 UAUYDINTINA atherosclerotic plaque  MINAROII@F0 P.gingivalis 19111 TusounIonvesnyn

H ¥
Taid] apolipoprotein E gene (apoE knockout mice) numu 1dsu¥evzina atherosclerotic plaque &

' AN Y Yo X = 1 A v & 9 AY o 9 . . . .
UINNIN ‘Vil"}ﬂvlllvlﬂi‘ﬂl%ﬂﬂ\‘i 2 1 ‘(’Nﬂ’JTL!’L!ﬂ15ﬂ53@ugMﬂNﬂuTﬂﬂﬂ1‘ii% heat-killed P.glnglvalls
AIN1508ANITINA atherosclerotic plaque Vlﬁ} (Li et al., 2002; Gibson et al., 2004) NAMIANYIN

v k2
FLUIRINOINUN AUNATIVNVES P. gingivalis, P. intermedia, T. forsythia Wag C. rectus IUASIY

do’tlﬂ} = @

v 4
90UNSI1AMIonTszAY C reactive protein (CRP) lwdoa ganiauf ludaio (Noack et al., 2001)

2 [

9 v
UONNAUAUNAAYD  Porphyromonas gingivalis WUNIANUFEWONIIAA myocardial infarction

A 2 ' . v & X aa A Y a A v Jo = g
STHETATEI EEA VR TR NN (Pussinen et al., 2004) asdurouunnisenne Ivna lsndsiuasniguaserniu

adeaeeganilaveamsina lsailatazaoaidon

'
a a 1

a dy a A A dg Y A = 1 o dy a A
GD'L!WIJ?J\‘]LGD'fJLL‘]Jﬂmiﬂiuﬂﬁﬂﬂqﬁu%ﬁﬂi@m\iﬂﬂ UANUUANA NN UATULFD B IS DUNDY

U

< o ] a o 1 v Jo
Haffajee INUAI0819A51UAUNI S IAmTona g e TsalSiudonaulu 4 Uszimafo Sweden, USA,

Brazil 11a¢ Chile 110A3291111%0 1A875 checkerboard DNA-DNA hybridization 11a2W131 % DNA probe

v o w

4 Y 4
count YBUFO P.gingivalis 1NAUNY 4 Uszmalinnuuanannuegaiivediny Tag Sweden WL¥o

v
A A

1]
vy 4 = = ) v & A =
wiiillddoongaiios  1.6% vmzh  Chile  wuldFowniged

9 119%  dude 4
actinomycetemcomitans Was T. forsythia ]lil"w‘]Jﬂﬂmmﬂ@iﬁ’ﬂfjﬁﬁﬁ’EJﬁWﬁjﬂul (Haffajee et al., 2004)
Umeda AneanugaurisdldivionTned® PCR assays ludthelsmBiudsnmuiiondooglu
Southern California u@iﬁg%am&mmhqﬁu HAZWUNAU Hispanics 4l8¢ Asian-Americans i']mwm?:fm

' Y Y 1
NVAVUADMITAAYOAIY A. actinomycetemcomitans Wag  P.gingivalis 1HofiguAUAY Caucasians
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o & a j’ = A a A Y A =2 A
(Umeda et al., 1998) ﬂﬂuuﬂﬁ@li’J%‘Vi1“]51!@EU’e]QLGIfE)LLﬁ&‘iﬁ'u1ﬂl!mﬂm‘iﬁﬂuﬂﬂﬂﬂﬁuﬂ‘iﬁlﬁl@m\‘i’Elﬂ N

o o 9y [ A dyw = o 9 [ d'
anudrylumsnaumulinsinuundile  wenantdalse Tesilumsihsedalsanessuun

o o

=\ [ ] dy ] 1 = 9
DIVUANUATUNUITNULIFDAINAIIDNAIY

ao A AaA A = av A a 2 & J A 1
NUIIATIYUNUNTUIHOINNNMITANE IO UN.A. 2546 FUYUANNUIINNOTZTHIN

@ 14 L4 a [ 4 Aa o
AUSNUAUNNIATAT JWIAINTUNHIINGAYUAZAUSUNNYATAT Ti\iWEJ”I‘]_I”Iainﬂ‘ﬁlla Iﬂﬂllﬁj‘ﬂ”l

v o 4 a 1 o ¥ 2 : o
msasanzdSiudveaniinaums Iihiherndauralszmalngsunadu 2,816 au i

v
[} Y]

A o ] 9] 1 a 1 o [ 7 =} d‘ d' d'
YN ﬂ\i”lui‘]riigﬂﬁlh\h/\l1N18Wﬂm!‘ﬁ\1‘ﬂ§$mﬂ1‘ﬂﬂ DUNDUNNITIY WHIAUUNLYT UASNVDU 3 1Y

]
¥ 1 A = a s A Aa A Ay ¥ = A 9 3 9 A
]’lﬂl!{ﬂ WBUATUATUNT IVDUNUNA LASIUD ULV VAN NaVIulﬂﬁnﬂﬂﬁlﬁf”fﬂr]%lhlﬂ3Quﬂzi%lﬂuﬂlﬂgawui1u

A =X

= v o J v Jdo o A Aaa < U
LWE’Jﬁﬂ’HﬂuigEJ$EJTJ‘N?‘ITJHJﬁuwuﬁigﬁ’f]"miiﬂﬂ%ﬂu@]@ﬂlﬁﬂ AUMSFEIFIALAEMTRVYI891N

Tsavirlaazvanaion

) ZIJ [ U YA o Y3 % [] a A Jdq Y A
1NNITHITIVAIIAINAN NHNAUSH ﬂulﬂlﬂ‘llﬁ?@ﬂ?ﬂﬂiTﬂﬂﬁuﬂﬁﬂiﬁlW\iﬂﬂﬁnﬂ

=

Y Y 1 yy Y o = o 1 1w [l o =
QLﬂJ”IS’J‘JJTﬂSQﬂ”IS]l’Jﬂ’JEJ uaz"lﬂmmiﬁﬂywmiaﬂuﬂqum@ﬂnmmu 453 au lagasianuanise
1 v a a A dg Y A Y . . . . .
nolsnSnud 3 wiialunsiwaunsdldmion lAun A. actinomycetemcomitans, P. gingivalis 102 T.
. Ya A A 14 . = 1 == 2’, a
Jforsythia Iﬂﬁlslﬂf’)‘ﬁwclffﬂi (conventional PCR) HaNITANHEINUNANUYNUBDILUANLIYNG 3 G]fuﬂclu
9 H Y
ﬂi&%?ﬂiﬂquuﬂﬂuﬂ%\‘lq\i mmu%’aaa: 19.0, 70.9 wuag 77.5 MUAAY uazwmmuﬂm% A.
2 A 1 a v Jdo <
actinomycetemcomitans W& P. gingivalis WNANdeIneMsina lsadsnuasniawilv 2.5 uag 3.4
1 o w A =) (Y A ] dy 1 dy A o AaAA 4
570 mmmmjmamammuﬂuwm%mmu (Torrungruang et al, 2009) UBINNMITNINGDT
a Y == | = dy [ [ dy A a A g Y A
LL‘]J‘]JLﬂiJﬁuﬂiﬂ‘U@ﬂhlﬂ!WEJ\‘i’ﬂiJW‘iE]VliJllﬂfE] Lm"lummmuamﬁmmwaﬂﬂummfgaumﬂmmaﬂ
! Y Yo KX ~ A A ' A o Y a A an
"lJENLLG]ﬁ$ﬂ‘L!Vlﬂ Q’JfﬂfJi]\“l’J'l\“lLLWHTIi]%GIi'Ji]WT]J%?J'IT;L!GUENLLU?W]HEJﬂE]Tiﬂﬂi‘ﬂuﬁﬂ\? 3 ¥UAU Iﬂﬂ’)‘ﬁ
= IS s A o =2 = v o d 1 A ltdy a @
Lﬁﬂaul‘ﬂiJ‘W"“lf@ﬁ LW’E)lﬂwaﬂ']ﬁﬁﬂHWﬂqmﬂﬁiﬂﬁihﬁNWHﬁigﬁ’lNLL‘Uﬂ“I/ILiEJL“I’i‘aTHLLagﬂ?ilﬂﬂiiﬂ‘ﬁ"ﬂ%
A =) a v =) dy o = a A
azraoaaea luns survey 1wl wa. 2551 Tasaudvelutlusnilezyiimsiason DNA veuuaiise
s
= U a

(Z ] a o (3 ! g 2
11NF0819ATILYAUNI I IAMTeNT1UIU 1,000 109819 azATINMISIIMvBUFRAUNTINT 3 %l

T = o
NAIVYNMITU 500 MDY
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s2dgUIBAMHUMSIVY

Ly 4
1. P13AsIEn1zUsNua

miasanzliiudlavi uduiietlne. 25462547 Tagldsumsaivayunndninau
@ a v v N o o o 4
ﬂ@ﬂﬂuﬁuﬂﬁuuﬂﬁﬁ%%ﬁiui:fGlJﬂWW GLGS) ﬂaTﬂﬂﬁlﬁl@ ﬂﬁ@li’)‘ﬂﬁﬂTJg‘iJiﬂu@mWIﬂﬂﬂuﬂL!W‘ﬂﬂ
Ril%tl?‘]ﬂﬂglﬂWW‘VlN (periodontists) 911U 6 AU Tagtlszneumensia probing depth LD recession 6
o [ A 9 . 1 . I o =2
Aumieaoy 1 ¥ Iaaly 15 mm North Carolina probe (UNC-15) f1 probing depth Wunsiannuan
' o & PN o o o o < v &
Y93509an1/39UA (periodontal pocket) FaRAINMITINAIVOIDIIEUSNUATINMTIT U T5ALT UG
o 1y A = o o= ' A A = 0 ' . A
RIUGHL Iﬂﬂ?@ﬁﬂﬂ"ll’é]ﬂl‘l’iﬂf]ﬂ NANINANTAUDITOUNIDNN probe MUINI TIUA recession IDNIT
FUvRAUHIN 3 1A91NTLELNI9TLHIeTREABURIAINTULLAL 1AW UHT© cemento-enamel junction (CEJ)
= A 1 . . A o 9 ° o <3| ' ..
DNUDULNIDN A1 probing depth LD recession 130’8 azaindiuaanilua clinical attachment level

A Y v o v Jo I 2K o (=]
LW@%L‘}J‘Mmmmm;umwaﬂiﬂﬂ?wummﬁu Tﬂmﬂumiuaﬂizﬂzmwm CEJ DaanuruNangea

V99T 0UNIDN

I @ ] a A Y A &
2. mimumamaﬂim@aumaimm@mmzmsma*fm DNA

< @ i a A dqg Y A o I a A Jd A A a A <
ﬂﬁmﬂ@nﬂfﬂ\iﬂi”ﬁ_ﬁlauﬂiEl‘lmﬁQ@ﬂi]%‘ﬂ”ljﬂﬂl%ﬂﬂi"llﬁgﬂu‘ﬂiﬂ!ﬁuﬂlﬂﬂﬂﬂﬂiwm‘ﬂﬂ&ﬂﬂ

a

(3 ] (2 g‘/ 9 d' A A d a = 9 1 = =
fpdean  rasnnuulsaIeslensaastiaLn s (gracey curette) ﬁi’)ﬂlsll"lllﬂiuiﬂﬂlﬂﬂﬂﬂﬂuﬂﬂ
o (= 1 =l @ a A dqg Y A = 1 1%

AUNUIANTAVDITOIUHNIDN Llﬁz@]ﬂﬂi”l‘]_lﬁ;auﬂi81&3]Lﬁﬂi’)ﬂi]"lﬂﬁunﬂgﬁﬂﬂﬁiiﬂﬂu (pooled) Tunaen

< @ 1 { Y Aa aa {
ufed1 NussyasazatoWeala 1irliwes 1018 (phosphate buffer saline) 1 Jaaan3 (ml) il

a

. A Y o a a g S o Si}d' =
0.01% Thimerosal L‘W@‘]JmﬂumimSiy,miﬂmmwa LLﬁzLﬂ‘]J’iﬂmll’qumWﬂu -80 DAL ALFYT

U

ATI63 8 bacterial DNA 911AA51UaUN361d1vden v Tasld QIAamp DNA Mini Kit (Qiagen

Inc.)

=3 9 =

dy =t JaA J
3. MIATIVHUBBDLUANL Elﬂ’JEI’J‘ﬁLiEJaul,VliJW‘S]ffﬂi

2
Mmsasvu¥euuaiize 3 ¥ia Ao P. gingivalis, A. actinomycetemcomitans Wag T,
a A ok

Y 1 o 4 J
forsythia ludleguIATILIAUNIEIAMIEN  AedBisea lmiige1s Tao Iwswes (primer) tay

Aq Yo [ A A v a g [
Tagman probe nlydmisunuaniseunasyilatuainisie

52



3
L%’E’Ji}ﬁu‘l’]iﬁl AITUY1IVD

PCR products
fluduwa

Porphyromonas gingivalis (Boutaga et al., 2003) 68
Forward primer: 5’-GCG CTC AAC GTT CAG CC-3’

Reverse primer: 5’-CAC GAA TTC CGC CTG C-3’

Probe: 5’-FAM-CAC TGA ACT CAA GCC CGG CAGTTT CAA-TAMRA-3’
Aggregatibacter actinomycetemcomitans (Boutaga et al., 2005) 80
Forward primer: 5’-GAA CCT TAC CTA CTC TTG ACA TCC GAA-3’

Reverse primer: 5’-TGC AGC ACC TGT CTC AAA GC-3’

Probe: 5’-FAM-AGA ACT CAG AGA TGG GTT TGT GCC TTA GGG-

TAMRA-3

T. forsythia (Saygun et al., 2008) 149

Forward: 5'-GCGTATGTAACCTGCCCGCA-3'
Reverse: 5'-CCGTTACCTCACCAACTACCTAATG-3'

Probe: 5'-FAM-AGGGATAACCCGGCGAAAGTCGGA-TAMRA-3'

ann a ] a . &}
Ugnsemedwesagnles 20 Tulasans Uszneudie bacterial DNA  lwsmeivouse

nuaiizendeams 0.25 lulasIua (pmol) Tagman probe 0.25 1uTA51Na LightCycler480 Probes
Master 10 lulnsdaas hvasanaaesi lawaumsang 1iuds lalunsesinlfisemeaworsa

'
1 aAa

qn T Tﬂﬂg’amqmwgmmmﬂ (initial denature step) 1 95 BaFUFATH 10 IR ML 45 TOUVEY
QUNNN 95 DIAUTAHHA 15 JUIN (denature step) LAZYUNNN 60 DIFUTAHHA 11N

PCR quantification standards T4 miuuuafidouaazaiinlsenoudis recombinant DNA
plasmid ﬁﬁ PCR product insert ﬁvlﬁlmﬂmi amplify DNA V93 P. gingivalis ATCC 33277, A.
actinomycetemcomitans ATCC 29522 uag T. forsythia ATCC 43037

a d aa
4. MITAATNCHNINTDA

aa A = % o o 1 = j’ = A ' a 1 I
NMINATDUNWNADANDANHIANUTUNUTIECUINNITULYDUUANLIULAAS B UANDNITLTYYIN
< U Y A o ' A 1% g
uazmmuﬂaamﬂTsﬂm%uawaamaaﬂ i]%‘ﬂﬂu‘]f’NﬂVI 3 GU’ENIﬂSQﬂ”Ii UONIINATIINUYD
A A o a 9 ast A Ja A 4 9 o 1 kY Y aa .. .
UUANITINN 3 BURA ﬂ’JEJ’J‘ﬁLiEJa"lVINWCD”O”Ii llﬂﬂi‘ﬂnﬂﬁj’f)mﬂlm?] Iﬂﬂ‘l%ﬁﬂﬁ logistic regression

& a o A Y a Y o A a . .
model ‘ﬂ)’\‘]ﬂ"lilﬂﬂjﬁﬂ‘ﬁﬁlclm!a8Wa@ﬂla@ﬂf}"lﬂﬂ”lﬂﬁﬂﬁ”mZj‘]J'JEJ‘V!ﬂ 5 ‘]JLW'EJ&:]ﬂ"IS!ﬂﬂ angina, myocard1a1
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. . A A Aa o A A o oA A A9
infarction ¥3® stroke H39INMIMENTA UGN I5AI lauaznasaen Taglavaimeadus Ndes
AIUANADDIY 1WA NTFULYH 530D cholesterol THIABAFY ANNSIU ANUAU Tarage Tsamru

HAZNIVIANITOONAAINIY
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wansIve aAlse nazdasama

1. MINATDUANUIUNIZUDY primer
9 o Y o . @ .. j‘ v N o Jd o 2
Tl”lﬂﬂmxﬂjilflhlﬂ‘ﬂ”lmiﬂﬂﬁ@‘u primer NV positive control vouyene lsndSNuasnauny 3
¥ia Ao P. gingivalis ATCC 33277, A. actinomycetemcomitans ATCC 29522 wag T. forsythia ATCC
= ° . ,i’ 1 v o g‘/ a Y I
43037 WUNUANUIUNIE LasdIUITD amplify DNA ﬂlﬂﬂl‘vﬂﬂﬂiﬁﬂﬂ?ﬂu@@ﬂlﬁﬂﬂﬁ 3 %uﬂ"lmﬂu

| S W d'
96199 Auaalugili i

Aa Pg Tf

2. M5@IeN PCR quantification standards

e . o & ! A 4
Tumsrsunauea¥s 1as33 Realtime PCR 313 1@093 standard N1 u1a1%0%
1 [ a’l [ o . . { . g gl-l
uHUeUAIUN1IANEZHIT8 18TIN5165 01 recombinant plamid DNA #i1) PCR product insert Y9150114
a 4 ) [ . . o @
3 %iia Tag1d TOPO cloning kit tite 19d 15111 PCR quantification standard 1115 UM11/5unaives
X . . Ay YA A Ao 1A . a9
15070 11/ Recombinant plasmid DNA 14 imsnaaeuiiioduguIl PCR product insert NADINTT

Taon13¥11 PCR (317 2) 1oz Taen13@ARIe Restriction enzyme EcoRI

PCR product insert

Aa
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3. MaSeUNeVTTHIN circular LA linearized plamid
neAuzRI90 1811 Realtime PCR onfSouiiiontlsz@n5nmsz# 11971314 Intact plasmid
. d . . Ll 1 1 [} H
#30 Ncol-cut plasmid 1111 PCR quantification standard w31 1wa liuanaanu (U4 3) Judenls

. . I
intact plasmid Tun513)u standard

37.484 Aa cut
33,994 _-Aatincut
30484 /Py eut—
= 26.984] / Pg unt?_gt- Tieut
@ 23484 P £
% 19.984]
§ 16.484
g 12.984]
£ 9484

5.984]

2.484]

S

5 10 15 20 25 0 35
Cycles

Name Type CP

Aa 10/6 uncut Unknown 23.00

Aa 10/6 cut Unknown 2154

Aa negative Negative Control

Pg 10/6 uncut Unknown 231

Pg 10/6 cut Unknown 2176

Pg negative Negative Control

Tt 10/6 uncut Unknown 2300

Tt 10/6 cut Unknown 2165

Tf negative MNegative Control

4. M3 standard curve
Y o Y o . . . . . A . tg
‘VINﬂmzlﬂ%]Elvlmfn serial dilution U® recombinant plamid DNA 14 PCR product insert UD4%D
v Y v
143 ¥ia Tagr luageaaua 199 10" copies 11899101111 14/411 Realtime PCR taziins vlszviang
N Crossing point (Cp) ttag plasmid copies (§ 1/ 4) WU standard curve 14 1A standard error i1 <
4 . . . I { o o [
0.02 uaz i amplication efficiency g4 > 1.90 04 standard curve 18 au1501 1 lddmSum

i,
5o urosno 1
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€5.063
£5.063 e
_ 52063 A
CRE D i
Z 4.6 e
- 4 = o
3 5063 o
g 2063
g 23063
g 17.063
- 1.8
E063
0wy | =
s 10 15 20 e 2 35 40 45
Cyclos
Standard Curve
|—5\:|.-:|.rl.l: & Canples |
Ermor: 00144 i
Efficiency: 1530
Slope: 3501 =
Yrtercept: 4210 -4
Link: 11.13 L \\
I% i 1\\
g o
Fe]
15]
1M
L
a 1 2 3 4 ] E ) 2 4 0

Log Concenlralion

= = A A v J
5. M3w381 DNA ¥eaUANiTy Lagminsarfsuaniens 1snifanud
9 o Y o = A a A g Y A Y °
neAuzFIvY IRMNTIEs ou DNA vesuuaiiizennasugaunsdlamion Taitlusiam
@ ] o . 4 a 3 a 1 @ 1 o <
1,000 A70814 ag 181 Realtime PCR 1o fsumaniounniiise 3 siiage 1 ded19 Taoldviuilu
o y L o 1 3 Aa Y
UIUNIEAY 500 drve1uunizensoy
v o 1 ,&' J N o J v Jdo
6. ANNAWHUTIEHINSnarene Tsalsiuauaz Tsnlsnudoniau
(5 ' y L s a ] 1
INAI0619N9aTU 500 AunuI Elumaane 375 au (Gooaz 75) AN 125 AU To1gALA 39
=< = a = A o ] 1w 1 I oAag D o o A A
84597 ovgmde 47.6 £ 5.3 1 ehmsuianguadedseaniungunilulsalsnuddnay Al
[ = U = @ o’g; 1 Aa A I 9 ] 9 o [
srAUANNANvesTesanSiudaa 5 Tadwasiludu liodraios 3 @i (Papapanou azane,
J ) 1 1 1w ' <3| v J 1
1997; 2002) wazngqui luilu Tsa wunnquaitediuilulsnil5iug 183 au (Fesaz 36.6) luitlulsn
317 au (50002 63.4)

a ~ 9 Y

a Jd o v 4 U
INNITUATICHAIDYINATTIUIAUNTY Gll?ﬁflﬂ Iﬂ‘(’lﬁ Realtime PCR Lﬁﬂ@liﬂi}ﬂnlﬂﬂﬁﬁ'ﬂﬂﬂ
Y

A o J g}z a @ 1 {
T5n1Suans 3 siia NUAIDE1NATIVNVID A. actinomycetemcomitans 217 AU (%’686343.4) P.

gingivalis 382 AU 3080z 76.4) 1AL T. forsythia 483 AU (5080 96.6) T10aIDEARILAAIUAITIN |
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wuaiidenesmBiud | swuaui 5000 WmnanuaiiFefiny (DNA copies)
ATl vooga INga e
A. actinomycetemcomitans 217 43.4 7.7 1.5x 10° 52x 10"
P. gingivalis 382 76.4 2.9 48x 10 3.9x 10°
T. forsythia 483 96.6 137 52x10° 41x10°

< 1 A A ?,‘, A Ay Y = g’z d” Y A o ~
HUNANUYNVDILUANLIIN 3 Glfuﬂﬂvlﬂ%1ﬂﬂﬁﬁﬂ‘]5]1ﬂix‘lualﬂaLﬂﬁl\?ﬂﬂﬂ?ﬁJ‘lgﬂﬂW‘Uiu

1 v
MIANEINAIULN 1A8 A. actinomycetemcomitans #5390 lARauATooaz 3 - 38 Tuanigomsni(Beck

etal., 1992, Wolffet al., 1993, Grossi et al., 1994, Umeda et al., 1998) lilaude¥osaz 83 uaz 93 1u

ﬂizmﬁ?]uuaz'lmﬁmﬁﬁu (Papapanou et al., 1997, Papapanou et al., 2002) vauzh ANUYNVDI P.

gingivalis WU 1@3 008z 30 TunANIA1 (Dowsett et al., 2002) Fovaz 16 - 56 TUaN5FoMTN(Beck et

al., 1992, Wolff et al., 1993, Grossi et al., 1994, Umeda et al., 1998) liloudanoudosnlosmudlu

Uszinauuaz 1ne (Papapanou et al., 1997, Papapanou et al., 2002) @IUANUYENVOL T forsythia 310

v 9
msanuirmuny ldadaadosas 11 lunuauian (Dowsett et al., 2002) $ovaz 39 - 63 luanigowim

(Grossi et al., 1994, Umeda et al., 1998) l/audainovFeesnlosiudluszmeduas Ine (Papapanou

Y 9
et al., 1997, Papapanou et al., 2002) uonvInHieiMaFouisunnugnueauaiiEens 3 stiaoz

1 =) a o a v A a o PR VA ~ [ A A a
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Abstract

Epidemiology data has supported the association between periodontal disease and atherosclerosis. The
link may be due to the role of periodontopathic bacteria and/or inflammation. In this study we investigated
the presence of Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans and Tannerella
forsythia in artery walls (aorta, radial artery and internal mammary artery) from two patients with severe
coronary artery syndrome by RT-PCR. None of these bacteria were presence. There is limitation of
surgical bypass procedure that the atherosclerotic lesions of coronary artery were untouched and those
available artery samples were not true representatives for our study. Hence, we would like to terminate
this experiment.

Innate response of human coronary artery endothelial cells (HCAEC) and human coronary artery smooth
muscle cells (HCASMC) to infectious agents via Toll-like receptors (TLRs) may be responsible for
vascular inflammation and damage. Here we demonstrated that both cell types expressed a variety of
TLRs and upon TLR ligation, these cells produced chemokines, IL-8 and MCP-1 and expressed adhesion
molecules, suggesting their role in innate immune response in atherosclerosis. Recently another innate
receptor called inflammasomes was reported to be associated with atherosclerosis since activation of
inflammasomes lead to release of inflammatory mediators such as IL-1beta. We therefore would like to
further explore activation of HCAEC by different TLR and inflammasome agonists (periodontopathic
bacterial products, smoking, cholesterol, heat shock proteins).

Role of T cells specific to endogenous agents such as human heat shock proteins (hHSP) and oxidized
LDL (OxLDL) and cross reactive T cells such as T cells specific to P. gingivalis GroEL (HSP of
P.gingivalis) have been suggested to be involved in atherosclerosis. We established an in vitro model of
antigen specific T cell culture and measured the frequency of such T cells using intracellular cytokine
staining. The synthetic peptide of P. gingivalis GroEL did not stimulate PBMC derived from 2 severe
periodontitis patients (one patient had P.gingivalis in plaque sample). This may be to the limited T cell
epitopes of the synthetic peptides. The protein preparation of P. gingivalis GroEL for PBMC stimulation
will be further obtained from University of Otago, New Zealand. OxLDL and hHSP were ordered. Next
year we will establish the T cells specific to protein of PgGroEL, OxLDL and hHSP and measured then

frequency for comparison between the groups of atherosclerosis patients and normal control subjects.
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N o . . I ] @ o 1 {
T3n59UA (periodontal disease) 1Wuy lvavesnuaaisisaguna lanuailulsan
12 3 = ~ A a A Jd o Y a o &’ A
ludailuteme  Tawnguinuuaiiseluasiugaunidimldinamssnauveuiiowosouqiulsas
v do . .. I v Jd a ] o @ I {
WuABALAD (periodontitis) 1Hu Tsnlsiudriaguusinu ldtesluilszannsnliionatsau Wlulsah
o o o I o ) A
MmagedgrzfinuansaimzTuuaziatgnszgniinifuuag lusenianuguus wing i Tenviga
FO [ . <3 4 [ H Y
i (Williams, 1990) Tsnvaoa@oauaduds (Atherosclerosis) 1iulsannutosngaveslsnialanay
I v o @ o v ] I
vaoaden ludurgnisaesuauduveslszmaaz JuanuazgninueIminziuaunamsag
v o = ~ A 2 A 9 @ @
uauntsuedlanluil 2020 (Murray and Lopez, 1997) T3AnasaaoauadudingIioanun1sniue
< @ 1 4 a [
tazuIAIveINIiIasadoauasrnalvguaznale  1HeI9INMINAATIUAZNSY  (atheromatous
plaque) INAMIAVAUVDINADATOAUAZDINUAANMTUANYBIATIVAZNTU (plaque rupture) Fe9z1i1 /g
a A A @ A ° 9 A A A 4 A ° ' ] F
minaauaeagaduasadon v liileweuinalugnamen taze1nh llgmsamennndwiie
walanadenn1911e (myocardial infarction) tag IsAnasadoaduaIALgARULAZIAN (stroke) 1A
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I o a dy [ ] a 9 ] 1 A 1 Aa Ay o
Aulsadnaurtiaitesy  uazinznanMInszquegaaiiliowaz NN NUnAYeITEDUYNANNY
DULUA (innate immunity) 5 QMﬁUSZUUQﬁﬁMﬁu%LmWﬁW (adaptive immunity) (Gibson et al., 2006)
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sruvgiguiuduualaNudnyun  TumstuauguiuaIues nYeszUuQIuAY
1 L a o ¥ 1 1 v @ 1 1 a
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a 4 1 Y 4
UBUIIFWNDT (pattern recognition receptors) YU 50 Ind lad (Toll-like receptors, TLR) Tunnnsg
9 9 o ay o Aa I g Y] a < o 1
Pumsnmsnszquaaa luszuugiguiuduuailusuuiseswazinmull ez ldganig
M5O NLAUHI011218 (Meneghin and Hogaboam, 2007)
P A A o Ia v o P a
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. Y & s 2 A A ao o cA a1
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o o 1 1 i o 1 a I a o
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a % = a 1 o o
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a ‘a A a ‘a A = a o a
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] v o d { [ a <
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3 S 1w 1 '
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s 2 3 { a o : o s s
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. 7 dyw o g = g
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L v @ 4 A 3 v W
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] { 1 Jd o o 4 1
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a I a ] dy a ¥ A A
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v o 4 g = A A o 1A = . .
f5uIndlan wennninURwadnNIANNTIMIEAoINYenTUTAY (heatshock protein) (Yamazaki et
a J = .. A <
al., 2004) uazeand ladusadiea (oxidized LDL) (Stemme et al., 1995) lusealsnvaondonaadLa
R QoA = ~ o Y o
Fadunhaulsdaunumvesimad lumsaiudayumsonduueToy 13n
9 aa a - o v J ' 2 v Jdo
T93aN1AAUNUAZIZVIAINGINNFDIANNFURUTIznI TsalTnuadniduuas

Y 1 I 1 v o w [ o ° 1
Tsaalaavviaeadeaniianiios ualiiodfny (Paquette et al, 2007) msonanluseaudiodng
tg [ A 1 v Jdo ] A 9 [ a A
I39590nurasau 1wu 1salsnuasngulusesdinervneitosnunesaninues lsarasaaeaua

<3 ¥ 1 a A o o 1 o A A a
w9 yene 1vina IsaUs iuasnay 1 wos 1 15 Tuuua SUINAa (Porphyromonas gingivalis) 1on
a 4 a ad a 4
UNTNNUUALADT uaﬂﬂiu"lm;muﬂ@ummua (Aggregatibacter actinomycetemcomitans) U UNULUD
[ o = ] A <3
e Woi iy (Tannerella forsythia) gnasranueglusoslsnnasadoatady (Haraszthy et al.,
9 ¥ v Y < 1 Ay 1 Y a A o Jo =
20000 voyavinniluriasanaasduazludad uaadlvmiuiurenslminalsalSnuaoniauds
] Y 4 Y] A 3 o
ansnnszdurmudinIng lad srfuayumaiuivvesmsiaaseonuedoai sy Tuana (adhesion
a 4 a
molecule) (ICAM1 a8z VCAMI), platelet aggregation, m3na lWuwaduaznsinases lsavasaden
< . . 2 Ao Av A Y 3 ¢
LAY (Cybulsky and Gimbrone, 1991, Gibson et al., 2006) 11319 uNOUIdeNLaa T UL5E Taw
a v A o J v % ° U P
TumsyaiuiuuazmarsiniluvesdileTsaliiuasnian Fauenaineziir ldganiizlsiuan
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(Tonetti et al., 2007) 1@ lunNAsIN U WY oyaRTands lunatsguIdenau linurene Idina lsaus
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nuaomaulusealsavedlsaraoaaoauaands  5INNGINFD ISAFUADUS LU AA1NIAEY
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(cytomegalovirus) F99190ANUNIVIN U TIANADAIADALAILA (O’Connor et al.,, 2001) 210
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° 1 A < = ya a 1 o Ao o A o
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a 1A A o & v o A = < = g =
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saVIBAUHUMTIVY
2 X a _
FHIHDUBIInOAIADAAY (Artery specimens)
Y 2
= 1 % . . d
FUIHDUDINADAIADALAY (FU N1IIHADALAOA aorta, internal mamary artery, radial artery (111
v v Y PR Y Y i <
A "lﬂmﬂmimm by pass Qﬂ’;&li‘iﬂﬁﬂ%‘izﬂﬂguuﬂ (severe coronary artery disease) 4NN severe
coronary stenosis (stenosis 2 75% L9 involve 2 2 vessels) N 5N IWNTUA YHINDIURAAIIUIU 2
Y Y
a2 =3 ° o A '
510 FuHogmuulu 10 ml steriled PBS 11 0.01% Thimerosal ttaziiunduiunisnaassae li
molu 1-2 v
= t: ,&' =) <
M3tA383 DNA 21nFHevessealsnriaonaontaands
2 . o
M3IAIT 8 bacterial DNA 91n¥uti{pvesviasnaonyillaaly QlAamp DNA mini kit (Qiagen Inc.)
&’ N A % A AA d
MIATHUTUUANIEAIEIB NS

a A

Y
MMsasnuFeuuAiise 3 ¥ia fAe P. gingivalis, A. actinomycetemcomitans g T.

Yy A Y QdﬂQQQ a

@ ' a L 1 A
forsythia Tu@re19v0anIUgaunsdldion dedslgfsomedweosagnls  Taslditves

A ) [ = J a a3 [
Ashimoto et al., 1996 primer N 1¥dmTvuvARSousazsiatluainiiig

o 4 o ' 3| '
R i.I-U],Wi!JJE]‘iS’—} (ML UIUDUVE) ANV81IVDN PCR products Lﬂuﬂl‘ﬂﬁ

P. gingivalis
AGG CAG CTT GCC ATA CTG CG 729-1,132(404)
ACT GTT AGC AAC TAC CGA TGT

A. actinomycetemcomitans
AAA CCCATCTCT GAG TTC TTC TTC 478-1,034 (557)
ATG CCA ACT TGA CGT TAA AT

T. forsythia
GCG TAT GTA ACC TGC CCG CA 120-760 (641)

TGC TTC AGT GTC AGT TAT ACCT

FINANIFILIN (positive control) T EmSunuaATSeudazyialsenoudis DNA 10 P.
gingivalis ATCC 33277, A. actinomycetemcomitans ATCC 29522 uag T. forsythia ATCC 43037
drufIAILAIEIAL (negative control) i 19 7e1hind

Uiisomeaweisagnls 50 lulnsans Usznoudan bacterial DNA  lwswedveaise

=] Y

nuaizeidesmsm 1lulas Tuand pM eoulaniAdueneanselsa) Tag DNA polymerase 1.25 (gHia)unit

72



a A

a a A J J
@oond 15 Tuiiana o lad laswoaa) ANTPs 0.2 (TadTua1s) mM unnibiFounas’lsa 1.5 iad
J 3 < ° { N 1 4 0 aaa
Twa1s PCR buffer Ix tazinau hmasanaassi ldnauasane 1ud lalueiesinlgnseme
9 ' H
awersagn ey Tagaaagaungiliuusn (initial denature step) N 95 FIBAITA 2 WA AWAIY 36

U

FOUVRIQUNYY 95 VR UTAITYA 30 I (denature step) QUK 55 W30 60 VIFUTAITIA 1 U

a

v 9
(primer annealing step) ganQi 72 osuwaiFod 11U WoATy 36 soUNAY WAL 72 pam

q G

a Y

= A
e 2 WNTga)NgANIY (final step)
111 PCR products 7 launshnmsuenluvuiumsusn DNA alenszua 1nih (gel electrophoresis)
[ 9
Taeld 1.5% oz 15e19a) agarose gel (AN 0.5 lulnsniudeiiadans ethidium bromide) 1@IAUY

i llasgnelduasgansi laledafinnueninau 300 nTuwes

IBAEHATOIMNIAEUSAE (Primary cells and Mediums)

[wadidoyaoABoaIAYYE (human coronary artery endothelial cells, HCAEC) Liagiwad
ﬂﬁ’mLﬁlmmwa@mﬁaﬂﬁ’ﬂ%wmf (human coronary artery smooth muscle cells, HCASMC) “%I’E)mﬂ
Cambrex Laboratories

mms(ﬁymmaﬁﬁm%"u HCAEC 190 EGM-2-MV medium (Clonetics, San Diego, USA) BRI
hEGF, hydrocortisone, hFGF-B, VEGF, R3-IGF-1, ascorbic acid, gentamicin, amphotericin-B g
5%FBS

DT IRBUFAGE MY HCASMC 19 SmGM-2 medium (Clonetics, San Diego, USA) 1A1@1Y
hEGF, Insulin, hFGF-B, gentamicin, amphotericin-B (16 5%FBS

RPMI 1640 medium ANAIY 2 mM L-glutamine, 80 ug/ml of gentamycin (Gibco Laboratory,
Grand Island, NY, USA) 1t81g 10% heat-inactivated autologous serum

Ficoll-Hypaque (Histopaque 1.077) 910 Sigma Chemical Co. (St. Louis, MO, USA).
GRRIGEY (Reagents)

TLR ligands

j‘ QU
TLR ligands 2, 3,4, 5, 7, 8 g 9 %0910 InvivoGen (San Diego, CA, USA) aalumsng
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TLR TLR Ligand Dose
TLR2 Ultrapure LPS from Porphyromonas gingivalis 50 pg/ml
TLR3 Polyinosine-polycytidylic acid (polyI:C) (Synthetic analog of double 100 pg/ml
stranded RNA)

TLR4 Purified LPS from Escherichia coli K12 strain 10 pg/ml
TLRS5 Purified flagellin from Salmonella typhimurium 5 pg/ml
TLR7 Loxoribine (Guanosine analog) 100 pg
TLRS Single-stranded polyU oligonucleotide complexed with Lyovec ™ 50 pg/ml
TLRO CpG oligonucleotide (CpG ODN) 2006 10 pg/ml

MstAseNasa ﬁ’ﬂqﬁ% (Preparation of cigarette smoke extract)
~ ~ a 4 ~ ] 9 dy 4 2 an ~
WIPNINYUINTOINNY 5 3J'J°L!°VIQﬂQ"]JL!ﬁ%WWUL%WVLﬂiu@WWWﬁLﬁﬂQL%aﬁ 30 ml BIIHNITIATEY

Taaau1lasun91n Hoshino ef al., 2005

) d ¢ A A d ¢ v A a o d
mmamaenmmmiﬂﬂé"laﬂ“luwaamau_maﬂmaﬂumugymmzsmaanammanaum‘lwgyﬂ
(mRNA expression of TLRs in HCAECs and HCASMCs)

7 & A ¢ - y ¢ 0 Y
mfaaLﬂauwaamaammmuyEluamaaﬂmmumiﬂumsli]m;lm (passage 3-5) Qﬂlﬂiﬂsl“]f
~ A ~ < v A
19561 cDNA 1Agi3uAY total RNA 191500 InIsaaiia1ti 1ag 1y Rneasy mini kit (Qiagen) 1azgn
. 3| 9 - . =
reverse transcript l1iilu cDNA Tael% ImProm-II Reverse Transcription System (Promega) 4 TLR

primers taadluA1319
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13N Toll-like receptors primer sequence

Product Forward primer Reverse primer Amplicon
size (bp)
TLR1* CGTAAA ACTGGAAGCTTTGCAAGA CCTTGGGCCATTCCAAATAAGTCC 885
TLR2* GGCCAGCAAATTACCTGTGTG CCAGGTAGGTCTTGGTGTTCA 614
TLR3* ATTGGGTCTGGGAACATTTCTCTTC GTGAGATTTAAACATTCCTCTTCGC 319
TLR4* CTGCAATGGATCAAGGACCA TCCCACTCCAGGTAAGTGTT 622
TLRS' CCTCATGACCATCCTCACAGTCAC GGCTTCAAGGCACCAGCCATCTC 355
TLRG® ACTGACCTTCCTGGATGTGG TGGCACACCATCCTGAGATA 404
TLR7’ ACAAGATGCCTT CCAGTTGC ACATCTGTGGCCAGGTAAGG 207
TLR8* CAGAATAGCAGGCGTAACACATCA AATGTCACAGGTGCATTCAAAGGG 636
TLRY’ GCGAGATGAGGATGCCCTGCCCTACG | TTCGGCCGTGGGTCCCTGGCAGAAG 510
TLR10® GGCCAGAAACTGTGGTCAAT AACTTCCTGGCAGCTCTGAA 287
GADPDH TCATCTCTGCCCCCTCTGCTG GCCTGCTCACCACC TTCTTG 435

*Primer sequence by Saikh 2003
" Primer sequence by Schaefer 2004
* nucleotide sequences were detemined from Pubmed (National Center for Biomedical

Information)

msnszuwadidoynasnidenunayuidasiiueastslaunud (TLR ligation on HCAECs after
treatment with different TLR ligands)
[radiioyvasAdoALAIILEETININ 100,000 IFadAD WA, gANTERURITINA
1. various single TLR ligands: P. gingivalis LPS (50 pg/ml), poly(I:C) (100 ug/ml), E. coli
LPS (10 ug/ml), Salmonella typhimurium flagellin (5 pg/ml); loxoribine (100 uM),
ssPolyU (5 ug/ml), and CpG ODN 2006 (10 pg/ml)
2. unstimulated (control)
ndJunm 24 V. L!é}?ﬁWﬂWilﬁU culture supernatants lﬁl@ﬁiﬂﬁ]WW IL-8 ttag MCP-1 ﬁﬂfﬁ% ELISA

(R&D Systems)

M31883 HCAECs 7ignnsz@uéig TLR ligands tazmsianisuanseanvadluanadaniz VCAM-1
0 % { s £ 3
M3 plate 1vad HCAECs (8 x10" cells) asluanumiziousaduuin 48 ngu Ne13 24 42 Tuq
o J . ' o @ . Y
F9IMINTEAUBATAIY TLR ligands 197 Taesiimstsuln culture medium Maviualisunm 0.5 wa.

a

. . 1A { .. < 4 < o ¢
1187 incubation ApNgUHAN 37°C Nl 5% humidified CO, WUl 24 41 Tus TR ANVIFAADON

U
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o kS o 4 ) o . { I
MNMAULAZTINTA MINHUTINSdouwannI18 mAbs §115U anti-VCAM-1 1 4°C 1ilunan 30 wid
o ] o a 4 .
MMsd19ane PBS uaziasenlioglu 1% paraformaldehyde 1az#i1n1331n512¥@28 (BD Biosciences,
I @ @ Aa
Mountain View, CA) 1% mouse isotype mADbs Lﬂummmmzﬂummﬁmﬂaﬂmﬂﬂmaqauumwgﬂ

Jalu p] 1/ fluorescence intensity (MFI).

msmmmémm T cell ﬁﬁuwwda P. gingivalis GroEL, heat shock protein {82 Oxidized LDL
(Frequncy of T cell specific to P. gingivalis GroEL, heat shock protein and oxidized LDL)

FrodadeanndihelsanasaidearladuRsunduazdidwaoaidontnd swsmsud
vy TaonuvazaIuia e (cardiac catheterization) H39vaizuMssny VAR nduazszinm
10 AU AU 10 ml ﬁ?ﬂéWQLﬁﬂﬂ%zQﬂﬁ?M%!ﬂﬂ peripheral blood mononuclear cell (PBMC) mm‘?’u
PBMC 22903 freeze 101131 luTasnumaltundng 6o

msmmm'ﬁmm T cell ﬁ%"uwwngﬂmna@uﬁmﬁ Intracellular cytokine staining (ICS) 911
Tasmaih PBMC figniftn 13IuluTasioumassuan 10 wadly 0.2 ua. ved complete medium
(RPMI-1640, 2 mM glutamine, 0.1 mM sodium pyruvate, 1 mM nonessential amino acids, 0.055 mM 2-
mercaptoethanol, 8% 5% heat-inactivated, lowly mitogenic fetal calf serum) ﬂxgﬂﬂix@j)uﬁ}?]ﬂ P.
gingivalis GroEL peptide pool (Choi et al., 2004) (5 ¥®3 10-mer peptide), Human recombinant Heat
shock protein 60 (Stressgen, Victoria, Dc¢, Canada) 8¢ oxidized LDL (Biomedical Technologies, USA)
ﬂﬁﬂizé’uv‘?mmmzﬂizﬂauﬁ’aa 1 ug/ml VB9 anti-CD28 (BD Pharmingen, San Diego, CA) tag 1
ug/ml U8 anti-CD49 (BD Pharmingen) Tl Staphylococcal enterotoxin B (SEB, Sigma) 4 ug/ml @
Frnuaumanan wazlFanni il peptide Sludrnrugunisay naanmsnszdu 2 wu. usn ez
MILAL Golgiplug (diluted 1/1000 910 stock, BD Pharmingen) Lﬁaﬁmﬁﬁugqmiwﬁ"q cytokine mmi’u

Y o

o 1 1 < Y a JY .
ﬂg‘ﬂ'lﬂ'l‘i‘ﬂuﬁﬂvlﬂ%ﬂ 18-20 FU. (HAAITHNAWUDASNINITYUDUNAUFADAIY  fluorescence-conjugated

u

mAbs 719 CD4 (clone L200; BD Pharmingen) 82 CD8 (clone SK1; BD Pharmingen) waﬁﬁgﬂ%mz
gnA19azINTUNAY  fixation/permeabilization solution (BD Pharmingen) N deudae
fluorescence-conjugated mAbs R IFN-Y (clone B27; BD Pharmingen) 8% IL-2 (clone MQ1-17H12;
BD Pharmingen) qwﬁ’wmaﬁﬁgﬂ%ngﬂ‘imiwﬁiﬂﬂ four-color flow cytometry (FACSCalibur;

Becton Dickinson, Mountain View, CA)
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Han15Iv8

&’ U a 1Y) o 1 LY
1. 1eneliinalsn3nualu dental plaque 1ag atheroma {ilgTsaalanaznaoamon
&l 1 o oA I o . . . v
M3sIngueatons lsnlSviuaN atheroma 1WUMIEIUAYUUNDINYDA periodontal infection 1)
o A [ ?,’, Y o R o tﬂy 1 YR L @ A FA
Tsainlavaznasa@on AstiuauzAII899IINITATINFeNe lanllsnudlunisvasa@envorile

9 o Yo . 91 @ o I o 2 I
mﬁﬂng’mﬂllﬂiu tissue sample mﬂ@,ﬂ’wiﬁﬂw’ﬂ%izﬂuguuﬁd 2 AU W uuIu s U 1uviaen

Y
2 % (2

Y v Y [}
1209 aorta 2 FU HFINIAUTIUUULT atherosclerotic lesion FUUTITLAUNUIA UDINVTUADAU

< Yy

! = &1 = 22 2 g . 2 g . ] 2 ,il A
AIUFUUODN 3 FU &9 2 FUU radial artery LAY 1 11U internal mamary artery uziluruiiien

= . A 9 Aag Y
hllliJ lesion ¥IDDIUNUBDYUING

Uy o Y o . 2 dy ' dy dy A A ¥ a A
NNAUS qj')*ﬂf]llﬂ N3N bacterial DNA 3MNFUIHUDLHUATIULALATIVH UBDUUANLIING 3 FUA AD
9 as
Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans Was Tannerella forsythia 928733

I o 1 &l gll a Qs’ &l g}l 4 1 o U
semi-quantitative PCR LLG]ENUINW‘]JLGD'?JVN 3 %uﬂiuwmamwmmgﬂﬁ I gauaay

! L CAL Y
31 1 weneldialsnlf3iiualy atheroma dihelsnialanazviaeaiaendeds semi-
quantitative PCR

0. Porphyromonas gingivalis (Pg)

1000 bp

500 bp

- N - N ™ + 0O
g * F w H K 5 >
T 8 8 A <Ay
- 0O 0O 8 ® = o
< < T T 2
© ©
X
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V. Aggregatibacter actinomycetemcomitans (Aa)

1000 bp

500 bp

IMA #1
Aa +

P
o I
©

-UCU
c =
- O
<

Negative

N
H*
© <
g
o U
< 3
14

Radial A #2

. Tannerella forsythia (Tf)

1000 bp

500 bp

Tf +

IMA #1
Negative

= o= N

Q 3 It

T

T & 8

C =

- O O
< <

-
3
<
S
©
©
14

Radial A #2

1 &’ 1 v o {
2. ﬂ"li@]’ﬂﬂE‘T‘Ll6\1EU6\1L%ﬂﬁﬁﬂﬂﬂlﬁﬂﬂ@]ﬂﬁ@ﬂﬂiiﬂﬂ%ﬂUﬁﬂﬂlﬁﬂlmxﬂaﬂigﬂﬂi’mmﬂ ‘]J‘W% f198-

,&’ 1 A o 4
ISEN50a Lazyene 15Alsua

o . o A s
N15IANTUAAIDDNUDN Toll-like receptors (TLRs) mmmam%uwaamﬁammmuyﬂ (human

coronary artery endothelial cells, HCAEC)

I ~ = I A o a

Lﬂuﬂﬂ‘iﬁJﬂuﬂlW TLRs L‘]J’L! key receptor mJ‘U‘wummmymmasuuauguﬁiumm@uaum
@® microbial infection

Y v K Y o o [ Y J

NHNAUSHIVYI ANINITIANTTHLAANDDNUDY TLRs U893 HCAEC mumﬂugﬂ 2 Tﬂﬂsl%'lﬁ]fﬁa
<A J . I @ = J <
WAADAVYINYBY (human peripheral blood mononuclears cells, PBMCs) Wuafseumey wun waa

1 d’ 1
[0y VADARDALAINYHINNTUAAIONYDY TLR 1, 2, 3, 4, 5, 6, 9 1A 10 LUWUMILTAIODNVDI
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Y o @ J 3

TLR 7 uas 8 Iﬂﬁlﬂm%:’3wﬁlhlﬂvnﬂﬁ’mﬂﬁl!ﬁﬂ\‘lﬂ@ﬂﬂlﬂx‘l TLRs L‘ﬂ)’ﬁﬁLﬁ@uﬁﬁ@ﬂ!ﬁ@ﬂuﬂﬂhuﬁﬂl 2!
A

o ¥ 2y v ¥ ¥
1UIU 2 AN “ﬁﬁul)ﬂwa@ﬂﬂllﬂ‘ﬁ'll’GUﬂUﬂQ 2 AN

3 ¢ A ¢
Eﬂﬁ 2 Uaa9danUd4 Toll-like receptors (TLRs) mmwamﬁeqmemﬁemmwgm

¢ A A ¢ » A
N. IFaaloYriaanladAlAINYBENIIN 1 (HCAEQ)

1000 bp

500 bp

TLR3
TLR4
TLR5
TLR6
TLR7
TLR8
TLR9
TLR10
GAPDH
Negative

= - N
S o
c = -
s F F
-l

¢ A ¢ ¥
¥, 1raalEoyinaaoANAINYHEN3IT 2 (HCAEC)

1000 bp

500 bp

B N MO S IO ©O N O O O T O
oo g 2
-O_I_I_I_I_I_I_I_I_Iﬂ’.'n_-c-
s FFFFFFFFFJ S

- < O
- (52

Jd g A d
A. FaalNAiaanuIVIINY Y (PBMC)

1000 bp

500 bp

= - N O T DO N OO O T O
drrxorcarcaxaxacacxr-g 2
'O—'—'—'—"'—"""'Eﬂ-‘:'u'
e FFFFFFFFFJDdgE
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o 4 ¥ o 4
N15IANITUAAIDBNUDY Toll-like receptors (TLRs) "ll’fJ\iLGlfﬁaﬂ'e%lﬂlLﬁ@ﬂlﬂﬂﬁﬁ@ﬂlﬁﬂﬂﬁ’ﬂﬁlhgyﬂ
(human coronary artery smooth muscle cells, HCASMC)
Y o Y o o @ 9 4
ﬂNﬂﬂij’Jﬁ]UVl@‘Vﬂﬂ1‘5’Jﬂﬂ1'illﬁﬂ\1’f)f)ﬂ"’ll’f)\1 TLRs 493 HCASMC ﬂﬁl!ﬂﬂﬂiugﬂ 3 I@Ui“lﬂ%’ﬁﬁ
< @ 3w ~ R
mmﬁa@@unugya (human peripheral blood mononuclears cells, PBMCs) dudaufseumey wu N9
£ y .
mmﬁﬂﬁmmammwa’aﬂLﬁaﬂm%uuyﬁﬁﬂﬁuamaaﬂmm TLR 1, 3, 4, 5, 6, 9 Llaz 10 “13JW‘]Jﬂ"I'§
HAAIOAYDI TLR 7 LAY § LALANANALNITUAAIDDAYDI TLRs 14001001 HA0ARDALAINYHE
A = 9y o Y o o J 9 £
G]i\i‘i/lnlﬂJiJﬂTHLﬁﬂQ@ﬂﬂ“Uﬂ\i TLR 2 Tﬂﬂﬂm%Q’J%EJIIWVITﬂTS’JﬂﬂTHLﬁﬂQ@f’Jﬂ“Uf’N TLRs aana1uiue

A o 7 o ¥ L yyw A o ¥ 2
ﬂjawaamaaﬂm%wyﬂyﬂummu 2 94 m”lﬂwaaaﬂmmuauﬂum 2 94

! d 4 @ ¢
517 3 1aAg00N3 Toll-like receptors (TLRs) Yo uaanauiovasriaoaaontizloniyye

n. isaandiiovesranAldenT I laNyBin3aN 1 (HCASMC)

1000 bp

500 bp

= = N OO S IO O N O O O T O
rrrocorcarcacacece-g 2
'D"""""""""ED-E
«c FFFFFFFFFJdgG

¢ 4 o ¢ ¥ A
€. waané’mgﬁemamaamﬁammﬁwgwmaﬁ 2 (HCASMO)

1000 bp

500 bp

= = N O S D O N OO O O T O
o xxaxaxrxacacaxcaxc- g .2
-U_I_I_I_I_I_I_I_I_ICCQ-H
s FFFFFFFFFJ S

|_<U"
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A. 1radRinden Y1V INYHE (PBMC)

1000 bp

500 bp

= - N O T DO N OO O T O
drrxorcarcaxaxacacxr-g 2
'O—'—'—'—"'—"""'Eﬂ-‘:'u'
s FFFFFFFFFJDdgE

7 A A 1 A 4 s .
MINDUAUBIVDUYDAIOYHADAROALAINYBIADNLDAD1S lalnUa (TLR ligand)
Eaul ° ' < 4 ] A ] )
MInTzdusanrIun1e TLR 9211 l)gnmisnasvesd1sdedniauyiina19q sIuNInTs
U0 NUD adhesion molecule
neAugRI90 131NN TNV sTONTONIADYTA chemokines IL-8 1ag MCP-1 910
o Yy Y A o PR o v 2 s A
HCAEC %aa0ngnnszqualeiineasis launuaaiee awaaslugl 4 wud vusadieyvaoa
o 1 I'4 4 1 Y]
oaLAIYBIlMInpUAUDIADTILEAD1S launua (TLR ligand) A199 #9AAR0INUNSUAAIDDN
Y93 TLR A9 ADUAUDIAD TLR ligand 2, 3, 4 1Az 5 0 19iiiod1An ua linouauoae TLR ligand
] v Y
9 @IUMINUMILAAIONVOI TananednumMsdamniz VCAM-1 un'himiloununmsnae
. d o 7 I o '
chemokine tM31zensanyldiionszdualc Inad lagswaei launudnsnzae TLR3 uaz

1 g‘, [ [] A Y 9 = 14 s A
TLR4 LVIWHMLLGIIIJJWULJJ@ﬂiz%]uﬂ’lfﬂ‘lflﬁﬁﬂﬁﬂil%WL@]@iqﬁllﬂuﬂ@uﬂ

a ¢ A A 1 a d J
3'1.]7] 4 fniﬂi’TUﬁu9\‘]mﬂﬁ!maﬁ!ﬂ@uﬂaﬂﬂ!aﬂﬂ!!ﬂﬂﬂHyﬂﬂi’)ﬂ!lf’]a'ﬂ15"1@!“]11!9]

.IL-8

=]

40000
35000 *
30000 A
25000 - *
20000 A
15000 *
10000

5000 - *

IL-8 concentration (pg/mL)
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U. MCP-1

£ 20000 A
S 18000 A i
(=X
~ 16000 - T
c
S 14000 -
T 12000 - *
g 10000 - =
S 8000 -
S 6000 -
= 4000 A
o
O 2000 1
E 0 T T T T T T T T
o S O & o N} ©
NG ° S A : \fo@e\\ & oV o
e O < < \/0~I~ S Q
‘QQ
S
Q¢
f. VCAM-1
Control P. gingivalis LPS poly (I:C) E. coliLPS
g $ - .
g&‘ 433 478 5 1073
3= iz ie
S |¢'r Oe “e
BT T T T T T BT T T T .+ I BT T BT AT T
VCAM-1 VCAM-1 VCAM-1 VCAM-1
Flagellin Loxoribine ss Poly U CpG 2006
4.43 a67| 4.95 3.91

10 20 30 40

Courts
Courte

Counts
0 10 20 30 40

o
2
B
=
&
o
o

1

Ty Rt v e B e e Jrr R S T RS I e R T TS TS

VCAM-1 VCAM-1 VCAM-1 VCAM-1

N |

@ 1 4 J
msaevUauauaandmlovoasadonialeaeiineasslaunud (TLR ligand)
] ! Y
nnuzI9e IdMnMsianawesas@emsondun IL-8 uaz MCP-1 %09 HCASMC
@ Yy 9 = J g o 1 ~ '
WaIINgNNIEAUAIoLeants launuda1eg duaaslugyd s wua HCASMC imsaeuduoino
TLR ligand #1199 #0AARDINUMIUAAIOONUDI TLR A0 AOUAUDIAG TLR ligand 3, 4 1Az 5

@

pg1aTi1isd 1Ay 1A linoUdUDIAD TLR ligand 9

82



a ¢ v A A o 1 d P
E‘IJ‘VI 5 ﬂ1ﬁﬂ?JTJ%T‘H@\36]1’63!"]5ﬁaﬂﬁ1u!u®ﬂlﬂ\1?‘iﬂf’)ﬂ!ﬂf’)ﬂ?i'ﬂ‘ilﬂiélHﬂﬂﬂ‘ﬂ!!ﬂaﬂ'ﬁ\lﬁ!!ﬂuﬂ

n. IL-8
c 3000004 ¥
=) 250000
= _ 200000 A
g ~ 1 150000 A
S £ 100000 1 %
O 220061 k-
o O 30000
~— 25000 -
e 20000 -
= 13000 -
B 0081 L : : : :
\N - @ o
o S ) S N O
o ~6\’Q WY O N Q @Q» & 0‘{0\(\ QO\\\ 0‘7’00
0 \Q’&\\ 0 @OO Q\ 69 OQ
o
Q2
¥. MCP-1
- 35000
o *
2 30000 -
(&)
—~ 25000
a3
S £ 20000 A
E_\g 15000
= 10000 4 *
[a
(@) 5000 - *
E 0 T T T T T T T T
0 S O O W xS o
Oo(\\‘ o < \*\\‘ & < \,&Q,e\ o‘.{o\ Qo\* qu
@Q@ 0 < NS AN
\\)

y 9 o o A = g a s
ANV UHVUVDITTITANAIINAIULY NI cigarette smoke extract (CSE) cm"lmﬂuwwawaa (non-

toxic)

28

Y1311 risk factor mmﬂmmaﬂsﬂﬂwummamm Tsavinlatazvasadon lunisnaasa
?1’1 dy 9 (% I3
ﬂiﬂu%ﬂﬂmiﬂuﬁ”ﬁﬁﬂﬂi]1ﬂﬂ]HHWSLW@1ﬂ1%1Uﬂ1SﬂS$ﬂuL%aaﬁaﬂﬂlaﬂﬂllﬂﬂ@]@]lﬂ
Ig 9 Uy o a Y o d‘ [~ a 1 4 A
mynaaouiesduvesdivelumstsziiuanuduiuves cSE # luilunivasirad 1oy
@ 1 1 ° Y ayva 3 a s A e
11Ul Waved CSE @9n131I91U¥0d HCAECs 11 4 lditlunaninmstluisdosadviocran
aAa J . e ! J o dy A 1 dy
AY MINAFOUANNLTIAVOUTAT (cell viability)Haz 35 NVOUFAAHAININMTIREINT 0 T1IRS
o a o g}z a 4 1 [}
@28 CSE 12gniiimilsziiuainmsrnmsnaden 2 a391asAn5124910 MTT assay $I00UN159
Yy v J dy A ] dy 9 ~ Yy 9 [ @
moldndosganssml HCAECs 9zgnideenso iifesdis CSE Annududuuanaieni
< < [ H
(undiluted, 1:2, 1:4, 1:8, 1:16, 1:32, 1:64 dilution) 11u13a1 24 %2103 wavenu lugvesnunae «

Aa J o A A
SEM "UENﬂ’NllTJGH’JWIIENL%’Qﬁﬂﬁl!ﬁﬂ\iﬁluﬁ151\1ﬂ 4 mmmafmﬂfumm CSE 9 undiluted, 1:2, 1:4 1ag
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1: 8 wuniaaas 1Uu1nnan 30 % luvazianududuued CSE 1:16, 1:32 tag 1: 64 dilution

J J =\ Ana ' A A @ s oy Y J
WUIUYaa HCAECs UANUNBIONINNIT 100 % Lllf]mElUﬂUL“]iaaﬂlliJulﬂLﬁﬂﬁﬂ’Jﬁl CSE misgiaaa

A 9 Yy 9 ’gq ¥ ° = v o a sy
ﬂﬂﬂﬂﬁ%GIUﬂWElﬁlﬁﬂﬁf]\‘]i].ﬁﬂiiﬁuﬂﬁlﬂwaulﬂﬁluﬂ1u@\1lﬂﬂ’3ﬂuﬂﬂwﬁ%WﬂﬂTi'Jlﬂﬂgﬂﬂ'Jfl MTT assay

U Qq

wg’J Y o A

{ 1 3 a 1 J {
(31U 6) AIUUANWUVNTUVDI CSE Aluidlunyaoradash 1:16, 1:32 uag 1:64 dilution YN

1 1Flunsisvanlal

~ Ada J [ Yy 9 v 9 ad
A1TNN 4 ANVNFINVBILEAR HCAECs ©ad91nnNIesaunIg CSE 1093895 MTT

Dilutions of CSE % cell viability (mean = SEM)

Control (untreated HCAECs) 100.00

undiluted CSE 31.06 + 8.27
CSE 1:2 2745+ 9.75
CSE 1:4 2736+ 9.22
CSE 1:8 67.66 £ 1191
CSE 1:16 106.97 + 2.10
CSE 1:32 132.11 £19.00
CSE 1:64 128.73 £ 16.84

it 6 nameumaiuiivues CSE fidlne HCAEC lumsiags HCAEC CSE 1 undiluted, 1:2, 1:4,
1:8, 1:16, 1:32 1ay 1:64 dilution gnAni lflunisides HCAEC amwveawadozgnasivaeumeld

ndesganssnl (4X)
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undiluted CSE

CSE 1:2 dilution

CSE 1:4 dilution

CSE 1:8 dilution CSE 1:16 dilution

CSE dilution 1:32

CSE dilution 1:64
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2.6 @13ANANAIUYHS (CSE) $n1i1 1% HCAEC wan IL-8 ua liilinane MCP-1

1190 1831msasndoURavre @I ANAIINAIUYHIADNITADUAUDILUUDUIUAYDI HCAEC 10

U
Y

H H [N~ a 1 4 ) 1
N31A89 HCAEC @10 CSE finszduluanududunluiluisaomwad (1:64, 1:32 uaz 1:16) ilg
MIANNIHEA IL-8 pgniiedAyh CSE aAnuidudu 1:32 uag 1:16 dilution (p < 0.05, 319 7A)
Tun1aasad Uiy CSE Manuudu@ertundunaaauud 1ulunsann1snan MCP-1 aquagdany

S o

\ o o A Yy 9 = Y 9 A A o A
Msanatpd N NedAYoNIzAUAIY CSE NANUITUTUGI Ao N CSE 1:16 dilution (p < 0.05, 317
7B)
2 . Ada A ) o v
HCAEC 0128311 media N1 CSE NANMANIUUANAIAY (1:16, 1:32 t1ag 1:16) Tag 1% culture
I ] @ < 1]
medium (Hua21f580N8U 1a9910 24 BY. culture supernatants §NINUNIA IL-8 (N) tag MCP-1 (V)
@ A, 1 I [ { o gJ/

M3a IL-8 ag MCP-1 1935 ELISA Yoyanuaauiluaunierzn1siinianaass 4 a5e (*, p < 0.05,

A A v W A nm vy Y
wesunumnuaui luldnszdu)

a v ) = ¢
E‘]J‘n 7 #ave9 CSE ﬂﬂﬂ1§ﬁ§1ﬂﬂﬁiﬂ~lﬂ1ﬂumﬂﬂ HCAEC

f.)
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E
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2.7 Ox-LDL %n1i11% HCAEC wae IL-8 ugl LDL Tiannsasnmirlda
.. < o A N a A Y = a

Ox-LDL (oxidized LDL) tHluifadendeanonising Isnviasa@asaaziiz 1o &9 Ox-LDL 1NA1AN1S
~ a o .. Y] ~ =< Y 1 o A Y 3 < A
NoyyadaszyiINg oxidize iy (LDL) Aunsn@udrgmisnasaaonliilu Ox-LDL Fauile Ox-

v v ) & A & X2 9mne o

LDL 9¢nNyUAIY macrophage uaInaean 1wy foam cell tAaLilu atherosclerosis U1 HIYNINITG
A519F0UNITADUAUDIVUDI HCAEC @0 Ox-LDL uag LDL Iagdan1swas IL-8 W21 Ox-LDL

annsadnii 19 HCACE waa 1L-8 14 us LDL liensarh ldasuanalugi s

317 8 Waves Ox-LDL 1az LDL /2N 15Wan IL-8 Y93 HCAEC

2600

2400 - —@— Ox-LDL
—O— LDL

2200 -
2000 -
1800 -
1600 -
1400 -
1200 -
1000 -

800 -

600 . . . . . .
0 1 10 50 100 200

8 production (pg/ml)

IL

Concentration (ng/ml)
3. MIMANUDU T cell NTUNIZAD P. gingivalis GroEL, hHSP60 tiag Ox-LDL
1196 187 MAa0MIAWDY04 T cell NTUNIZAD P. gingivalis GroEL Tag 1l PBMC v03r1l20
v Jdo 4 I @ { 4 I < .
Tsafiviuasniauzunss 1 510 erlluainiuqu 1ae P. gingivalis GroEL i 15iiilwiilu pool peptides
Had31n) 90 lud1150ATINUANUDVN T cell ATUNIZAD P. gingivalis GroEL 18 lugileTsn
= d @ g}/ = @ ~ [] 9 9 <3 % a
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1990 Cretified Diploma of Thai board of Thoracic Surgery
1991 Fellow of the Royal College of Surgeons of Thailand (FRCST)
1991-1995  Post Graduate training in Cardiothoracic Surgery at Royal Melbourne Hospital, Melbourne

University, Victoria and The Prince Charles Hospital, Queensland, Australia

1995 Certification in Cardiothoracic Surgery Training by Royal Australian College of Surgeons
(RACS)

1998 Fellow of the International College of Surgeons (FICS)

1999 Fellow of the American College of Surgeons (FACS)

1995-2002  Consultant Cardiac Surgeon, Founder, and Chief of Cardiac Surgery, Bhumibol Adulyade;j
Hospital, Bangkok, Thailand

2004 First Edwards Lifesciences Travelling Scholarship to Michigan University Medical Center
with Professor Steve Bolling

2002-present Assistant Professor, Cardiothoracic Surgery Unit, Department of Surgery, Ramathibodi

Hospital, Mahidol University, Bangkok, Thailand
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2000 Travelling Award Fellowship, Asian Society for Cardiovascular Surgery (ASCVS), Fukuoka,
Japan

2005 Glaxo Smith and Klines (GSK) Award for best scientific paper presentation, Joint Conference

15" Asian Congress of Surgery/30th Annual Scientific Meeting of Royal College of Surgeons
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