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ribosomal ANA (rANA] al the same position but not 185 rANA
sequence of sukaryofic cells, served as a positive contral to
Indicate relatively squal amount of bacteral DMA used lor
PCR in sach sample, The conditions of PCR were denaturing
lemperature at 85°C 45 sec; annealing lemperature at 60°C
45 sec; and polymerizing temperatura at 72°C 1 min for 30
cycles. PCR was conducted in a Mastercyciar Gradient ther-
mal cycler (Eppendor, Germany). The PCR products were
resclved on 1.2 % agarese gel (GIBCO BAL) In 1X Tris-Boric
EDTA bufler {Amresco, Sofon, OH, USA) at 80 valts for 100
min, stained with ethidium bromide (Blo-Fad Laboratories,
Hercules, CA, USA), and visuakized under ultraviolat illurmi-
nation, Gel photographs were taken by a Gel Documantation
System (Gel Doc 1000) (Bio-Rad) and a thermal printer
(Mitsubishi, Tokyo, Japan), and the pictures wers combined
and modified by Photoshop software version 5.0. The intan-
sities of PCR products were analyzed by Molscular Analyst
software version 1.4 (Bio-Rad), and the median intensities a5
well as 25" and 75" percentiles for either twelve shallow
pockels or hwelve deep pockets in each disesse group, i.e.
AP or CF, were caleulated and shown in the box plot for sach
periodontal bacterium,

Statistical Analysis

To determine whether the median intensities of PCR
products, as & representative of the quantities of periodontal
bacteria, were associated with deap pockets in aither an AP
patient group of & CF patient group, data were analyzed by
the Mann-Whitnay U test using the statistical package for
soclal sciences (SPSS) version 10.0 for Windows,

Results

Microbial Identification by PCR frem Subgingival
Plagus Samples

To verify tha mathods of DNA isolation and PCR, tweniy-
ning paped poinis were inseried Mo differant sites of pan-
odontal pockats of an aggressive perodaontitis patient (sub-
jgct #0), and were then pooled in the sama wbe. The rasult
showed that all periodontal pathogens tested in this siudy,
including A.&., Pg., B.I, Pi. and T.d, could be detected by
PCR (Fig. 1). The sizes of PCR products In Fig.1 were as
pradiciad and lsted n Table 1, Interestingly, onby could the
Iow taxicity but noi the high toxicity clone of A A be datactad

In this patient with the pradicted size of 1,025 bp (&n fbr s
in Fig. 1).

Fig 1 Mecrobist idenification by PCA i v AP patient {Sulyect #0). PCA was o
ducied fov 30 cymins unng A4 ecifc primer pav for sach mEseammRinD,
including A (Al Fg. Fak B4 () PL @Pr, and Tl (Tl T dover domien Ty
cione of A& an Wit} wam clolecied i s parien] wih M pocisied sl of
1, (25 fick ey . Wimier ina DA ivrypsinis) servend e nepaifve coniesy
ot PCR o MO lans. M= 100 o DA lndser (CVB0D BRLY, which fam ilong
mith aavmeies. Ml sucess amount of prmany e Dalow 100 Bg:

Association of Parlodontal Pathogens with Pariodontsl
Pockel Depth

Te determine whether the prevalence and guantity of
each periodontal pathogen were associated with deep pockals,
two shallow pockets and two desp pockets wers selected
from six AP and six CP patients. Two sterla paper paints
ware msenad into each pocked, and the DNA isolation, PCR,
and denditometric analyses were performad as described in
Materials and Methods. Flegardiess of the pockst depth,
Pg. B.f. T.d., and i could be detectsd in all sh AP patients
{Fig. 2), whareas only could Pg. and 5., be detected in all st
CP patients (Fig. 3). On the other hand, A.a. cowld not be
detected i every AP and CP pafiant (Fig. 2 and 3, respec-
tively). Interestingly, identical 1o the resull in Fig. 1, the low
toxdcity clons () of Aa, a5 & subset of A&, was only
detected with the predicted size of 1,025 bp (Fig. 2 and 3,
respectivaly). The resull from using a primar pair to ampiily
bacterial 165 ribosomal RMA (Ut showed & predicted 602-
bp PCR product in every sample (the lowsst band in Fig. 2
and 3), indicating that approximately equal amounl of DNA
templats from every sample was used in PCH. Mote that
upper bands in Fig. 2 and 3 were non-spedific PCR products,
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whose sequences were not determinad in this stedy. There mogt right lane In Fig. 2 and 3), where two sterlle paper
was no PCR product in & negafive contral (& -ve lane, the points ware used instead.
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The differance between the parcentage of microbial
dalection in deep pockst and that in ghallow pockel was
avidant in an AP patient group for afl five microbial species
tested (Table 2, However, thie differance was only Bpparent
in some specific microorganisms, 1.8 Pg. B.f, and Td,ina
CP patiani group (Table 3), and the difierence was relatively
jess in A.a. and P, (Table 3). These results may suggest thal
specific bacteria, particulady Pg.. BE, and T.d., & iad of
periodontopathic friCroorganisms, mre involved with the pathic-
genesis of any types of periodontal disease, while fhe role of
Pi and A.& in the pathogenssis of penodontal diseass may

he more restriclad 10 BN aggressive type.

Tha intensities of PCA products were analyzed by dan-
sitometry, and all data from six AP and slx GP patients were
summarized in Table 4 and 5, respactively, and shown in the
box piot format (Fig. 4) for each penicdontal pathogen The
box plot showed that. in an AP patient group, U median
mlunurmnpmmmwmm
dantly greater than those from shallow pockets in ail microot-
ganisms, including F.g., B.1, Td, Pi, and Aa. (Fig. 4A, B, G,
D, and E, respectively). ina CP patient group, the median
intensities of PCR products from deep pockels were alearty
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greater than those from shallow pockets in Fg., B.1, and T.d
(Fig. 4 F. G, and H, respactively), bul not in Pi. and A.a. (Fig.
4 | and J, respeciively). The stalistical analyses using the

Mann-Whitney U test showad that the quantities, represented
by tha median intensitbes of PCR products, of Pg., B.f, Td,

Pi., and A.a., wera significantly assoclaled with deep pockats

Table 2
dateeton (presence of PCR products) b e fofe of 12 ses,

in AP patients (p = 0.001, 0.001, 0.001, 0.001, and 0.017.
respectively). However, only were the quantities of Fg., 8.1,
and T.d. significantly associated with deep pockets in CP
patients (p = 0,001, 0.007, and 0.017, respectivaly), while the
quantities of P and A.a ware not significantly associated
with deep pockets (p = 0.114 and 0.887, respectively),

The pravaience of parodontal baciania bn sither shalow or deap pockals from AP padenls in Fig. 2, a9 expressed by the percavilage of microtval

Presanoes of PCR products Presenca of PCR products Diflerence batwean
Microbial
In shallow pockels (n =12} in deep pockets (n = 12} deap and shallow
spacies
{Parcantage) {Percentage) pockils
Aa 12 (25000%) B2 [T5.0%) 50.0%
PL T2 (58.3%) 1112 (81.7%) 33.4%
P B2 (B00%) 1212 [100.0%) ED.0%
Bi B2 {50000 1212 (100.0%) B0.0AG
Td 412 (33.0%) 12N2 (100.0%) B5.T%

Talile 3 The prevalencs of panooontal baciana in stthar shailow or deep pockets from CF patients m Fig. 3 as aspressed By the percealags of micrabial

cedacton (presance of PCR products) i the el of 12 silas

Presance of PCH products Presence af PCR products Diflerance batwean
Microbial
in shallow pockets (n =12) In desp pockets (n = 12) daep and shalow
EfeCies
{Percamtage) (Parcentage) pockets
As M2 (33.9%) W12 (32.3%) 0.0%
Pi N2 (58.3%) B2 (T5.0%) 16.7%
P 8112 (41.7%) 1212 (100.0%) 58.3%
1 T2 [BRLI%) M2 (91.7%) 334%
T4 A2 (25.0%) 812 (75.0%) 50.0%
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Tabde § wwmwmmmmmﬂmm:!m. F = lsmais; b = maip; 5 = shalow pockels; [ = deeo

packets
Subject Sex 8 As Pi g al Td
Miamier Age or Iriteresities Intensities Imtensities Irfesstgs Intensities
(yeans) n} counts/mm? courtsirem®  countsmm® counksmd courtsfmm
F 5 0 g 0 o b 0
7 8 o 0 0 0 .0
i
Bs D-- ] o | 1,880 4428 1,540
! - B S, 0 o 177 4,243 1171
T F % .- d o o == 0
8 8 2 249 1877 3,380 1525
45 D 0 3,048 2am 4297 2,000
-, D 164, 15T 2460 3,888 2,084
F 5 8. 0 0 887 0
a 8 . 0 o 1,095 0 .1an 1996
66 o o m T 1757 299
e Aeyih
| D 0 g1z | 1,668 1558 151
| M 5 0 WX, e 0 156 0G0 0
10 g | 0 uiw "z 0 0 L O
45 D ' 729 2,004 2,155 2,021
| I D g o 686 "R
| F T 0 0 e 7 o
11 5 a7 270 486 ¢ 653 B8
48 D 1 458 1,504 1604 1008 207
b o 1 s 1,885 1913 1,766 |
| F § 'l!i".f1r B2 1,150 198 L '
12 s 0 1,318 1,308 2,031 0
52 D 2 1,108 1,257 2,04 0
0 0 1.082 1,200 1,885 o
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Discussion

in thie pilot study, we have shown several findings
sboul 1he association of periodontal pathogens with perk-
adontal destruction by using conventional PCR, a nom-cul-
tural technique, as a screening tool 1o examing e associa-
tian, First, the quantities of F.g., 8.1, and T.d, as representad
by the imtensities of PCR products, are significantly associ-
ated with deep pockets whose levels are equal 1o or greatar
than & mm in bath AP and CP patients, while those of Pl and
Aa. are significantly associated with deep pockets only in AP
patients. Second, Pg., B.f, and Td. are found more fre-
guenily in deep pockets than in shaliow pockets in both AP
and CP palients, whereas A.a. and F.1, are found more only in
AP patients. These suggest thal, In addition lo the associa-
tion of the quaniities of Pg., 6.1, and T.d. with deap pockets,
these three microorganisms are more prevalent in deap than
in shallow pockets in both AP and CP patients. Third, only i
the low toxiclty clone of A.a. detacted in al AP and CP
patients. This finding |s consistent with others obtained from
tha study in Caucasians in northem Europe and Asian
population "*#. This is because the highty leukotoxic clona,
characlerizad by a 530-bp delation of the operon of fix gene,
is primaily found amang adolescents of Adrican origin who
sufer from juvende pariodontitis, suggesting fhe age and
racial predilaction of the highly laukotowe clone "E

In comparizon with the findings from otfer sludies, the
results from this study are comparable io thalrs. For example,
in rapldly progresshve periodoniitis, Pyg. is found to predomi-
nate in periodontal lesions with clinical probing depth > &
mm, followed by B.7. Pi, and A& = |n this study, similar
results are found, (8. Pg. and B.f. are found o pradominala
in deap pockels with clinical probing depth = & mm, loliowed
by Pi.and As However, in this study, A is found in 8 out
of 12 deep pockets In aggrassive periodantitis (75.0%), higher
than the results from the study of Kamma ef al. B This
discrepancy may be dug 10 the increased sensithvity of PCR
methad used in this study to detect bacteria. Moreover, in
juvanile periodontitis, P.g. 18 tound in 31 of 36 diseased sites
(88.1%), foliowed by P (77.8%) and A.a. (25%) ™, and these
maults are consigtent with our findings in Table 2 The
findings from Table 3, which show that the detactable low
loxicity clone of A.a. and P.1 are aimost equally found In both
shallow and deep pockets in chronic periodontitis. sungest
that A.g. and Fi may not piay a pivotal role in the disease

pathogenesis of chronic peredantitis. Theretore, Pg., B.i,
and Td., which are found 1o be more prevalenl in deep
pockets and whose quantities are associgied with deep
m&ﬂshmanchﬂanm.Mumnﬂulmml
future thorough investigation. Nevertheless, in addition o
the potymicrobial factor, other pradisposing faciors 1o peri-
odontal disease, which are beyond the scope of this study,
such s host responses, genetic influences, undarlying sys-
tamic condifions atc., are equally important in the dissase
pathogenesis, and should also be completely examined to
better undersiand tha efiologies of periodontal disease.

To represani fhe quantities of periedontal pathogens in
the pockat, the intensitas of DNA bands ganarated by con-
ventional PCR (endpoint PGR) are determined. The values
of band inlensities as expressed in the unil of counts/mm*
may not precisely rapresent ihe accurata number of bacleria
in the pocket as expressed in the unit of cella'ml However,
the conventional PCR is the most sensitive and rapid method
lo screen some candedate microbial species that possibly
wolve with the severity or progression of any types of per-
odontal disaase, belors more accurate quantitative analyses
will be used 1o datermine the exact number of bacterla. Wirth
the advant of advanced technology, real-time PCR uging the
LightCycler sysiem that aliows monitonng of the exponential
phase has been used to rapidly detect and accuralaly quan-
tity pariodontal pathegens in subginghval plaque samphes *.
Feal-fime PCR has somea advantages over convertional PGR,
including analysis of more sampies al @ ime and a sharier
analytical period. Consequantly, it now becomes feasibis 10
conduct a large population study regarding periodonial patho-
gens in several aspects with real-tima PCA. in addiion to
substituting conventional PCR with reak-time PCR, the sample
size should be increased by recruifing mode aggressive and
chronc periodantitis patlents in & lulure study. Iy this pllot
ﬂudﬁl.wﬂnrdymmmmnﬂmnlpﬂmdmm bactaria with
desp pocke! within each group of periodontal disease, L8, In
sggressive or chronlc periodontitis patients. However, a
larger study i required belors the threshold numbers of
various microblal species, associated with diffarent levels of
probing m1mummmnamﬁhqmd
perindontitis.

In this study, we have established the profocols. for
microbial DMA ssolation from subgingival plaque samples and
lo¢ PGR 1o amplity the specific microbial DNA using a specific
primar pair, These techniques may be applied for a large
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Review Article

Molecules Involved with Tooth Eruption*

Abstract

Tooth eruption is & natural process that depends on bone resorplion surrounding & tooth bud to craate a pathway for an
erupting tooth. Consequently, osteoclasts. derived from blood monocylas in blood vessels within dental follicle. are essantial for
this process. Numerous studies have shown the importance of molecules and iranscription lactors in csieactast lormation, bone
resorption, and eventually tooth eruption. The goals of this review arficle are to gather the results from these studiss and lo
explain the roles of these molecules In the mechanism of iooth eruption as a whola. The resulls have Indicaled the role ol colony
stimulating tactor-1, monocyte chemoatiractant protein-1, as well 8s c-Fos and nuclear factor-kappa B, in osteoctast formation
and tooth eruption. Moreover, recent studies have demanstrated the role of other molecules, such as parsthyrold hormone-
relgted protein, osteoprotegenin, &ic., in tooth eruption. The knowledge gained from these studies may be applied for clinical
uses and help us undersiand bone biology, panticularly osteocias! formation and bane resarption, in which wa can apply for the
freatmeant of bone-resorbing dissases

Key words : bone resorption: ¢-Fos; CBF-1; MCP-1; NF-xB; ODF; OPG; osteociast; PTHrP

" Finpoci! suppent by Poal-Docicrsl (ael, The Thasisnd Rasaarch Fond, 2002
** Daparimiont of Odonisiogy-Ora’ Pafodogy, Facuy of Dentisiry, Chiang sl Linfrusity Chiang Llsi 509800
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Review Article

Techniques in Molecular Biology for Dental Research

Suttichai Knsanaprakompi*

Abstract

Tha central dogma of Mokscular Biology |s transcription and translation. Transoription is a process of RNA syntheses from
DHA, whereas franslation is a process of protein synihesis. Nowadays, knowledge and vanous techniques in Molecular Biclogy
have increasingly bacome & usaful tool for sciantific expariments to undarstand molecular mechanisms of cell and organ devai-
opment and disease pathogenasis, Conducling scientific research in Dentisiry, which is panl of Health Sciences, unavoidably
requires basic and advancad techniques In Molecular Biology 1o implamant the goals of ressarch project. [nihis review aricla,
these techniques are categorized according to their purposes, |.e. study of mANA versus prolein expression or in wifro versus
i wivo, It i3 demanded for dental faculties and dentisis to understand the basic principles of thess lechnigues in which they can
apply for their own research.

Key words : Immunocytochemistry; immunohistochemstry; In sify hybridization; Molecular Biclogy, Northem biot hybridization;
Westarn biat hybridization

* Finaneisd support by Post-Doctorsl Grant. The Thiskind Asnsrch Fand, 2007
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Abstract

Lichen planus is & chronle mucocutaneous inflam.
matory disorder of unknown ctiology. The pathogenesis
of lichen planus o the molecular level has noi yet been
known. Two hypotheses, i¢. antigen-specific versus
nuon-specific mechanisms, are proposed in order 1
eaplain & sumber of experimental resulis that have been
reparted since the Inst decade. Antigen-specific mecha-
nisms include antipen presentation snd sntigen-specific
killing by CD3 cytotoxic T-lymphocytes, while non-
specific mechanisms involve mast cell degranutation and
matrix metalloproteinase sctivation. The final conse-
yuences of these two mechanisms are apparent from the
histological findings of lichen planus, which include
sccumulation of T-lymphocytes, basement membrane
disrupéion, and hasal coll degeneration (or keratinocyte
apoptosis). In addition, several lines of evidence regard-
ing kerntinocyie npoptosia in oral lichen planus, 1.6, sctl-
vation of caspase-3 and cheavage of poly (ADP-ribose)
polymerase, have been presented in this review article.
However, additional stodies are still required for a
thorouzh imderstanding of the etiology and pathogenesis
of lichen planus.

Key Words : tichen plinus, palhogenesis, npopiosis
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The presence of intra-epithelial Telvmphocyies
in lichen plamus. (A) Lichen planus Biopsies
were stained with manoclonal antibody agains
bersic kerating (AE3) to indicate the area of
epitheliwn in the section. A line with double
armowheads indicates the epithelial thickness.
rﬂlmmrpfr&nmwm:mimdwm -
clonal antibody agarmst activared T-hmph-
eyies (CD4IR0). Arrowheady indicate intro-
epithelial T-lymphocytes. Original magnifica-
tion JOX
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The absence of basement membrane i lichen
plasis. (A) Histological features of lichen
planus stained with H&E A line with double
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