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Longitudinal assessments of alveolar bone loss in ligatun@ nicotinenduced experimental periodontitis in rats by in vi
micro-computedomography
o Liu Ying-Fend? Du Yart®, Shin SeundlL1,Khan SultarZeb'*, Matsuzaka Kenichf, Wen LingYing? Wang
Xiao-Jind, Inoue Takashi*
Department of Clinical Pathophysiology, Tokyo Dental College, Chiba, Japdbepartment of Pediatric Dentistr
School of Stomatol ogy, Fourth Ni Departraentyof Pdrindbitalogy, Gebler
Hospital of PLA, Beijing, China Oral Health Science Center HRC 7, Tokyo Dental College, Chiba, Japan
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Nicotine regulates RANKL and OPG related osteoclastogenesis through nicotinic acetylcholine receptor in an exp
rat periodontitis model
o Liu Ying-Feng? Du Yart® Miwa Tsuneyuki“ Matsuoka KaicHi*, Kimura Yutak&*, Matsuzaka Kenichi®, Wen
Ling-Ying? Wang XiaeJing, Inoue TakasHi*
Department of Clinical Pathophysiology, Tokyo Dental College, Chiba, Jagaepartment of Pediatric Dentistr
School of Stomatol ogy, Fourth Ni DepartraentyfPedaohtology, |Genkra
Hospital of PLA, Beijing, China Oral Health Science Center HRC 7, Tokyo Dental College, Chiba, Japan
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P—1

Longitudinal assessments of alveolar bone lodigature and
nicotineinduced experimental periodontitis in rats by in vivo
micro-computed tomography

o Liu Ying-Feng

Background : Nicotine, the major component in tobacco smoke, has while differences became insignificant after day 14.
been proven to play an important role in smokir@ssociated Conclusion : The present study established a quantitatively analytical
periodontal destruction. However, the mechanism underlie this method for longitudinal assessments of tidependent alveolar bone
relationship is not fully understood. Our previous study using in vitro loss in ligature and nicotineinducedexperimental periodontitis in rats.
micro computerized tomography (Mief@T) reported that daily Nicotine combined with ligature induces robust bone loss that occurred
administration of nicotine caused alveolar bone loss andstiacture early and last over time. Nicotine along cause moderate bone
deteriorations in a dostependent manner, a n dnicrdstruptiren Heterorationsn begin  with decreasing Th.Th and
nicotinic acetylcholine recept orinsreasing Th.Sp, A HeRthe Bvia and ThINdogs. Farthernioraptier t a n 't
role in regulating periodontal destruction. destructive effects of nicotine may
Objective : The purpose of this study was to establish longitudinal
assessments of alveolar bone loss in ligatamed nicotineinduced
experimental periodontitis in rats, and to further explore the role
nAchR in regulating periodontal bone metabolism.
Materials and methods: Twentyfour male Spragu®awley rats
were anesthetized and scanned by an in vivo mFo system
(RigakumCT®, Tokyo, Japan) (day 0, baseline). They were then tied by
silk ligatures around cervixes of the second maxillary molar while the
contra lateral one was left untreated. The rats were vextedaily
intraperitoneal injections of saline (1 ml/kg), nicotine (1.62 mg/kg)
and/or alphdungar otBaxi,n 10Wg/ kg) , respectively. Al | t he
animals were then scanned at day7, 14, 21, and 28 after ligatures
placement. TRI/3EBON analysis software (RatdSystem Engineering,
Tokyo, Japan) was used to visualize and quantify the image data on a
personal computer. Alveolar bone below the roofs of the furcations, and
above the root apex of the second maxillary molar was
threedimensionally selected and anadyiz
Results : Compared with the base line, alveolar bone in the ligated
side of saline group displayed a significant decreasing trabecular
thickness (Th.Th) and increasing trabecular separation (Th.Sp) began at
day 7, and significant decrease in bone mwufraction (BVF) and
trabecular number (Th.N) began at day 14. The ligated side of nicotine
group showed dramatic bone loss over time, with diminishing Tb.Th,
BVF, Th.N and increasing Th.Sp began at day 7. The unligated side of
ni c ot iBix group shdded an initial decrease in Th.Th and increase
in Tb.Sp at day 7, and returned to baseline values after day 14.
Compared with the saline group, the ligated side of nicotine group
showed significant lower Tb.Th, BVF, Th.N and higher Th.Sp over time,
while the unligated side of nicotine group showed significant lower
Tb.Th and higher Th.Sp start at day 14, significant lower BVF after day
21, and significant lower Th.N after day 28. The unligated side of
ni c ot 4B groupshdwed lower Tb.Th and higher Toa8mlay 7,

- 24 -
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Nicotine regulates RANKL and OPG related osteoclastogenesis
through nicotinic acetylcholine receptor in experimental rat
periodontitis model o
o Liu Ying-Feng
TTO

Background : Tobacco smoking is one of the risk factor associated TTO Tea Tree

with chronic periodontitis, however the mechanisms underlie this
relationship is still unknown. Nicotine, the major component in tobacco
smoke, has been proved to play an important role in smoking ISO TTO

as®ciated periodontal destruction. We have reported the functional

expression of Ul pha7 subunit of nicotinic acetylcholine receptors

nAChR) in human periodontal ligament cells and rat periodontal tissues, TTO in vitro
which shed new light on exploring the mechanigimest underlie the

effects of nicotine in smokingssociated periodontitis.

Objective : The aim of this study was to investigate whether nicotine 1. TTO

affects periodontal tissue destruction and inflammatory cytokines

expression through nrtegrodess dfiligake of U7 nAChR i

0.05%

and nicotineinduced periodontitis in rats. 2. A. actinomycetemcomitansF.

Materials and methods: Twentyfour male Spragu®awley rats nucleatum P.gingivalis P.intermedia S mutans S sobrinus C.

were anesthetized and received silk ligatures tied around cervixes of thealbicans

second maxillary molar, while the contra latevake was left untreated. 3.

The rats were randomly divided into four groups (6 animals per group), 1.0x10 cfu/ml C. albicans

and received intraperitoneal injections of saline (1 ml/kg), nicotine (1.62 2
mg/kg) and/or aphb ungar o-Boxj n1Q@Ueg/ kg), respecti vdiICy . Al l
rats were sadiced at day 28. The maxillae were harvested and paraffin MBC

serial sections were cut. Hematoxylin and eosin (HE) examination, and 3

i mmunohi stochemical staining of U7 nAChR, RANKL, OPG

1.0x16 cfu/ml

24 72

were performed. 2 5 10

Results : Compared with the control group, nice administration
up-regulated the number of TRAP positive cells, of which the 96
periodontal destruction was related. However the changes were HGF 1.0x10* cells/well
insignificant whBnhx.pr@7r aatCa®R whatsh pUsitive WST1
expressed in rat periodontal tissues. The exmessi o f U7 nAChR was HGF
upr egul at ed by ni cot i neBtxatamenti strati on, wher eas V]

partially suppressed this effect. Induced RANKL and reduced OPG SPSS16.0J for Windows MannWhitney U

expression were also related with nicotine administration and partially

suppr es sBexdprettegtmer, Wi ch were correlated with 07

nAChR expression. MIC MBC
Conclusion : From those results we can conclude that the expression p 0.05 C. albicans

of periodontal U7 nAChR was rela6éed with induced

reduced OPG expression in rat periodontal tissues, to which the p 0.05

periodontal ostedastogenesis and periodontal destruction were related.

Our study indicates that nicotine may affect periodontal tissue

destruction by affecting RANKIOPG related osteoclastogenesis TTO

through regul ation of u7 rRAaMdhR in the process of

nicotineinduced periodontitis in rats.
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Microbial tests of periopathogens in saliva prior to ( )
periimplantitis treatment o
o Khan Sultan Zeb

Purpose:

The purpose of this study was to determine that testing the saliva of the

patient for periopathogens prior to dental implant treatment will

determine the risk of pesimplantitis.

Materials and methods: [ ]

Eleven adult partially edentulous patients were selected in this study.

Patientds consents werlwasanmpesaOuted bef ®2008 12ak R0i@y 1t he s a

of eleven patients 3 were <55, 4 < 70 and 4 patients <75 years old. 6
Patientds saliva sampl es were 7col |l ech?ed Briord .to i mpl antati on
immediately and 6 months after the implantation. Paper points were 37

used to collect the saliva samples arotheimplants. RIPCR (Invader

method) was used to detect the anaerobic periodontal pathogend)

A-actinomycetemcomitans, -iRtermedia, Ryingivalis, TFforsythia, CAT21Test®

T-denticola and faucleatum.

Results: 2)

Before implantation: Aactinomycetemcomitans were nottefged in

any patients. However, -iAtermedia (0.01 %) dgingivalis

(0.01~0.04%) and-@lenticola (0.01, 0.02, 0.03%) were detected in 2 or [ ]

3patients. ¥ or syt hi a, were detected in)nine patibenB06s DMREN. ditl % t ®008. 08 %) .
F-nucleatum 0.03 to 1.25 % was detected every patients saliva 3

samples before implantation. Immediately after implantation, DMFT

P-intermedia (0.01 %) were found in only one patient, while DMFT dft 6 3
F-nucleatum was found in eight patients (0.12 % ~ 4.58 %). Six months 2 ( ‘ ) 1
after implantion, Aactinomycetemcomitang0.05%), PRintermedia ( ' ) 3

(0.02%) and Forsythia (0.06, 0.07%) were found in one and two

patients. However, Rucleatum was detected in every patients and the 2)

number of the fucleatum was increased from minimum of 0.03 % to

31.25 % maximum.

Conclusion: 6 5

As the number of periopathogens increased after six months after the

implantation compared to the number in saliva samples of the patients. 5
Therefore, these results may suggest that microbial testing of saliva 1

samples before implant surgery can be used tcerméte the

periimplantitis risk after the implant treatment in future.
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1 Murayama, Y. et al., J Periodontology, 1986.
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(58.8%) . 1) RBC
(45x16/ €1 ) 71 (50.0%), (4.5~5.5x1& ¢ 1 )67
X (47.2%) , RBC (3.8x16/ 1 )
CBCT 53 54 19 (9.3%), (3.8~4.8x1¢ ¢ | ) 166 (81.8%)
MCV (84~99f) 120 (84.5%) ,
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Crerand et al.,
2005
91 18
33 26.91+9.55 37
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DSM-IV
Rief et al., 2006 4
8.54 2.70
¢ 1.12 p>0.10 DSM-IV
A 18.68 5.41

& 3.67 p<0.06

The effect of diode laser on rat bone marrow cells

o

Introduction

Low-Level Laser Therapy (LLLT) has been suggested to improve bone
tissue healing. The cellular and molecular mechanisms involved in this
effect are still unclear but bone cell proliferation and differentiation
alteration have been proposed. Bone marrovonsf cells are
progenitors of skeletal tissue components such as bone, cartilage, the
hematopoiesis supporting stroma, and adipocytes.

The aim of the present study was to investigate the effect of LLLT on
bone cell proliferation in vitro.

Materials and méods

Cultured bone marrow stromal cells (BMSCs) were obtained from
SpragueDawley rats were plated on @€ell plate with 3x18cells/well.

One day after, basic culture
gentamicine) was substituted to osteogenic culture mediumic(Bas
Me d i 100nM dexamet ha s-pghosphate O .

+ 1 0 nglcophosphate), and cells were irradiated using diode laser

um +

(P-Laser, GaAlAs diode, 805nm, Panasonic, Japan) with continuous
wave mode, through a bottom of well plate. The distanam optic tip

to bottom was kept in 10mm. Total irradiated energy density varied 1, 4,
7, 10 mJ/crh Output power was set respectively at 0.5, 1.0, 1.5, and 2.0
W. And to meet the total irradiated energy, in each output power group,
irradiation time wasdjusted according to output power; at 0.5 W for 5,
20, 35 and 50 seconds; at 1.0 W for 1.5, 6, 11, and 15 sec; at 1.5 W for 1,
4,7 and 10 sec; at 2.0 W for 1, 3, 5, and 7 W. At 1, 4, 7 and 14 days,
cells were analyzed by WSIT'assay.

Results

Both 1.5 ad 2.0 W output groups could not significantly increase the
proliferation of BMSCs in osteogenic culture medium. 10 3/afn
energy density group was not effective, except that of 0.5 W group in 1
Day. At 1 day after irradiation, all groups showed increaseti
proliferation. Between 4 and 7 days, all groups showed a tendency of
decrease of cell proliferation.

Discussion/Conclusion

According to the results, the proliferation curve of control group might
implies that cells which have been plated as 3.bx&0s/well (about
1.0x10 cells/cnd) proliferate early phase {4 days), differentiate at-#

days, and proliferate again after 7 days. Between 1 and 4 dfcm
energy density groups with not exceed 1.0 W/aheffective energy
power might be proper to efft on cell proliferation at early phase41
days). So we can expect a biostimulation effect of low level diode laser
to BMSCs, which are differentiated into osteoblast more quickly.

As a conclusion, the optimal energy densities would be important to

increase the proliferation of rat BMSCs.
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The effect of Er:YAG laser irradiation on the scanning electron
microscopic structure and surface roughness of implant surfaces

©] O

Intorduction

The purpose of this study was ¢waluate the surface roughness (Ra)
and microscopic change to irradiated dental implant surfaces in vitro
and ultimately determine the proper pulse energy power and application
time for the clinical use of Er:-YAG lasers.

Materials and Methods

Titanium oxide blasted surface implants (ASTRA Tioblast®, ASTRA
Tech AB) were used. Each experimental group of implant surfaces
included 10 implants. Nine implants were used for the laser irradiation
test groups and one for the control group. Test group was equally

divided into three subgroups by irradiated pulse energy power. Using an

Er:YAG laser (KEY3, KaVo, Biberach, German), each subgroup was 1997 5 6 13 2

split into 100, 140, or 180 mJ/pulse groups. Three implants in every test 157
subgroup were respectively irradiated for B,Jand 2 minutes. The Ra 111 24
values for each specimen were recorded using white light optical 6 16

interferometer, and every specimen was observed by SEM.

Results

Implant surface without any conditioning showed the rough surface with
small pits. 100mJ/pulse, 140fpdise group did not alter the TiO
blasted implant surface. But 180mJ/pulse group altered theblaSted
implant surface. The irradiated implant surface showed melting and
fusing phenomena; microfracture and smoothened surface which were
increased accding to irradiation time. In every implant surface,
irradiation by Er:YAG laser led to a decrease in implant surface
roughness that was not statistically significant.

Discussion/Conclusions:

The TiQ, blasted implant surfaces are stable with laser intessit less

than 140 mJ/pulse and an irradiation time of less than 2 minutes. If we
apply Er:YAG laser to a treatment of periimplantitis under those
conditions, we can achieve good results without implant surface
alterations. However, close attention shdutdpaid to an instant clinical
application since these results were obtained only from in vitro study
which was carried out with normal condition of implant surface.
Therefore it is necessary to investigate whether those energy density and
irradiation time can efficiently remove biofilms and detoxify on
contaminated implant surface in vitro and in vivo. Thereafter,
abovementioned recommendations applied to clinical approaches for the
treatment of perimplantitis can be estimated whether more favorable
reallts may be obtained than prior studies compared the efficacy of the
Er:'YAG laser with conventional mechanic and chemical methods.
Nevertheless, the use of the Er:-YAG laser appears to be an efficacious

modality for the treatment of perplantitis.
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