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Abstract: Recent breakthrough studies gave a consideralaieesiton the pathogenesis of periodontal disepaetigularly,
the critical role of cytokines. Cytokines have duales; they could be mediators of host defensénagdhe microbial
challenge, or mediators for periodontal tissueralien. Osteopontin (OPN) is a glycosylated phogpbtin, it functions as a
Th 1 (T — helper 1) cytokine, promotes cell-mediatamune responses and plays a role in chronianmfhatory diseases. To
assess OPN expression in dentogingival junctionJ)0@chronic periodontitis, ten 13-16 months bleagle dogs were used.
Animals were distributed randomly into two equabgps: Group |: animals had healthy periodontiumoupr Il: chronic
periodontitis was induced in animals. Four weekeraihduction, dogs were sacrificed and specimeasevprepared for
immunohistochemical staining using OPN monoclomgibady. Intensity of OPN reactions was recordednbgge J and t-test
was used to compare between the two groups. Heal#npdontium showed a mild OPN reaction. While, cironic
periodontitis, moderate to intense extracellulaaction was seen in DGJ. Also, sporadic nuclear Qeactions of
inflammatory cells were noticed in chronic periotiti;e. T-test revealed a significant differenceviee¢n normal and chronic
periodontitis groups. In conclusion, OPN may plasoke in chronic inflammation and can be considessda biomarker of
periodontal disease progression.
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1. Introducti maintained by plaque bacteria and their metabaidpcts,
- Introauction which trigger the local infiltration of inflammatprcells

DGJ is a unique anatomic feature that functionattach associated with the degradation of extracellulartrisna
gingiva to the tooth. It comprises of epithelialaonnective macromolecule$” °. The term periodontal disease refers to
tissue portions, both of which are of fundamentghortance POth, periodontitis and gingivitis. Gingivitis isne of the
for periodontal pathogenesis. The epithelial portzan be MOSt common oralodlseasei in adult populations dwode.
divided into three different structures: gingivalilcular, and 't affects about 10% to 30% of the general pop‘?ﬁ*ﬁtgﬁ
junctional epithelium. These epithelial structurese in WhOm. gingivitis quickly progresses to periodostitl ~.
continuity with each other, but they have dististuctures Chronic gingival inflammation may result in gingiva
and functions™. Tsukamotoet al., 2012 stated that the €nlargement or hyperplasia. This overgrowth of giagnay
junctional epithelium provided the front-line desenagainst P€ €xaggerated in patient with poor oral hygiereegc or
periodontal bacterial infection. The migration ofdrug-related systemic factof¥. Lately, the critical role of
inflammatory cells into the junctional epitheliumight CYtokines in the pathogenesis of periodontal dettmn had
represent a protective reaction against bactenasion'?. been considered. Not only as mediators of hostsefebut

Periodontal diseases are chronic inflammatory dimar /SO @s mediators of periodontal tissues phén@e _
that affect the attachment apparatus of the teBtley are  OPN is @ glycosylated phosphoprotein found in aithp
considered to be the major cause of tooth losslirits and fluids and in protein matrix of mineralized tissuééthough
the most prevalent form of alveolar bone destructin It IS highly expressed in bone, it is also expréssg various

humar®. Inflammatory periodontal diseases are initiated anC€ll tyPes including _magrophag]es, endothelial celfaooth
muscle cells and epithelial cefi§!. OPN is a multifunctional
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protein;it can function both; as a cell attachment proteid  decalcified in 10 % neutral-buffered ethylenedistétraacetic
as a cytokine, delivering signals to cells via anber of acid (EDTA) at room temperature for three monthiserivard,

receptors including several integrins and CD44.resgion they were dehydrated through ascending gradedssedfie
of OPN is enhanced by a variety of toxicants, eisflgc ethanol, and processed into paraffin. 5 um mesialdserial
those that activate protein kinase C, as it is lve@ in the sections were cut and mounted on commercially ableil
recruitment and retention of macrophages and Tsdell positively charged glass slides.

inflamed sites. It may not only be expressed byells¢ but
also induces <Tell chemotaxis and stimulats -cCEll

proliferation !, Moreover, the expression of OPN iS | nmynohistochemical labelling was performed usihg t
affected by a number of substances including hoe®d®.g.,  5yidin_biotin—complex (ABC) method. Representative
vitamin D3 and egtrogeﬂ)z,] cytokines, growth factarsl gections were deparaffinized in xylene and re-hydra
inflammatory mediators *=.  Many experiments have ,rquqh a descending series of ethanol concemsatidhe
suggested that OPN may inhibit apoptosis, possiblygctions were washed with TBS (20 mM Tris- HCI, 156
contributing to the survival of cells in responsetoxicant \5c| pH 7.4). Then they were incubated in 0.3%OHin
injury. Elevated OPN expression often correlateshwi g1y 5 at room temperature (30 min) to inhibit endogenou
malignancy and has been shown to enhance the memxi o oyidase. Antigen retrieval was performed aceaydo the
and/or metastatic phenotype of cancer cells. Resenlies anfacture recommendations. Slides were placd®nyl
have revealed the critical roles of OPN in boneageting blocking solution (Abcam), for 30 minutes at room

and cell-mediated immunit{® *2 It is worth mentioning temperature. Rabbit polyclonal primary antibody G®N
th.at OPN may exert both pro .and anti inflammataryoas, (Cat. No. ab8448, Abcam, Cambridge, UK) was apptied
with the net effel§:t depending upon the nature a& thyecommended dilutions at 4°C overnight. For negativ
biological scenarid'. , . control, the primary antibody was replaced withyotte
Although, the role of OPN in several pathophysi@ed pocking buffer. All sections were washed in 1X Bpbate
events in a variety of tissues has been studiedetare few | #ared saline (PBS) and then incubated with aatibit
studies that had highlighted the potential rol®©®MN in oral secondary biotinylated antibody (in blocking buffdor 1
disease. Here, we will provide an insight into g@ssible 1, 4t room temperature in a humidified chambes. T
role of OPN in inflammatory periodontal disease, 89S ortorm peroxidase visualization; sections werefrated in
study was conducted to evaluate OPN expression@d D agc solution for 1 hour at room temperature. Cateaction

2.1. Immunohistochemical Saining

with chronic periodontitis using beagle dogs. was then developed by adding DAB (3, 3-diaminokmtine)
. solution (0.5 mg/ml DAB and 0.1%,8) onto the sections.
2. Material and Methods When color reaction was satisfactory, it was stadpjy

] rinsing with HO for 5-10 minutes, and then sections were
Ten, 13-16 months old, beagle dogs weight apprd&lna0 ., nterstained with hematoxylin for 2 minutes. ®ext

kgs were used. Animals were obtained from the driase, \ere gradually dehydrated and mounted with copss|
Faculty of Medicine, Tanta University. The presstitdy was

approved by Research Ethical Committee of Tantavddsity. 2.2. Evaluation of |mmunohistochemical Staining
Animals were housed under controlled temperatuddighting
conditions, with free access to standard food aatemwwThe
experimental protocol was designed in accordandb thie
guidelines for the responsible use of animalsseaech as a part k X
of scientific research ethics recommendafihsiccording to  SyStém (ImageJ 1.48s, Wayne Rasband, Nationatutesif
the methodology of previous studies, animals westilted ~H€alth, USA).

ran_domly into two equal groups: G_roup .I (coqtrobtm): 2.3. Satistical Analysis

Animals were not subjected to chronic periodontiisoup I

(Chronic periodontitis group): Chronic periodostitiwas Independent t-test was used for statistical analyiéevas
induced in animals. Induction of periodontitis waerformed performed using GraphPad Prisoftware for windows (V
using cotton ligatures in subgingival positiontie distal aspect 5.01, California, USA). All data were expressednasan +
of each mandibular premolar. It was inducedler general standard deviation (SD). The t-test was used fatissical
anesthesia using intravenous injection of ketar®emg /kg) comparison between the two groupsPAvalue of less than
B4 After four weeks of undisturbed plaque accumotati 0.05 was considered to be statistically significant

clinical signs of inflammation (edema, redness blegding on

gentle propping) were evident in the periodontssues. Al 3 Resylts

dogs were sacrificed with an overdose of Phendisadmdium

salt™. Mandibles of all dogs were dissected carefullgpkeg  3.1. Immunohistochemical Findings

the gingival attachment intact with bone. Specimevese
processed for subsequent immunohistochemical analjisey
were fixed in 10% buffered formalin for 24 hoursdan

Immunohistochemical staining was assessed usingalei
light microscope. Images of the immunostaind sestiwere
analyzed for OPN staining intensity using imagendlysis

Group | (Normal periodontium): The DGJ of this gpou
exhibited mild expression of OPN in both epitheliand the
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underlying connective tissue (CT). OPN reaction wasomponents of DGJ; gingival, sulcular and junctiona
distributed in the extracellular matrix of all lageof gingival epithelium showed moderate extracellular OPN exgioes
epithelium except the cornified layer which had egative The reaction was detected in all layers of gingagithelium
reaction (Fig.1, A-B). Negative control did not sha@any except the cornified layer which had a negativetiea. The
positive staining (Fig.1, C-D). underlying CT exhibited intense OPN reaction. Soafe

Group Il (Chronic periodontitis): Animals with inded chronic inflammatory cells exhibited intense nucl&PN
chronic periodontitis had epithelial hyperplasiathwiCT  reaction. Moreover the endothelial cells lining thiod
chronic inflammatory cells infiltration. All epitlial vessels exhibited moderate reaction (Fig. 2).

Figure 1. Immunolocalization of mild OPN expression in doglttey DGJ. (A) Extracellular OPN expression is @ritlin all layers of gingival epithelium
except the cornfield layer, has a negative react{@&) Shows OPN expression in sulcular epithelijumctional epithelium and underlying CT. (C-D) Né&ga
control did not show any positive staining. Suacwpithelium (SE), Gingival epithelium (GE), Sudeuspace (SS), Junctional epithelium (JE), Coninect
tissue (CT). (DAB, A- C x40 & Dx10).

Figure 2. Immunolocalization of moderate to intense OPN esgiam in dog DGJ with chronic periodontitis. (A)dBfs extracellular expression in gingival
epithelium and connective tissue (Yellow arrowhgaHewever, the cornified layer has a negative tiac (B) Shows extracellular OPN expression in
junctional epithelium. The underlying CT exhibitdense extracellular reaction. Some of chronicaiminatory cells show intense nuclear OPN reaction
(White arrowheads). (C) Shows extracellular OPNreggion in sulcular epithelium and the underlying.GD) High magnification of the boxed area in (C)
showing epithelial OPN moderate expression, whetieasinderlying CT has an intense reaction. Som#hhic inflammatory cells exhibit intense nuclear
OPN reaction (Red arrowheads). Gingival epitheli(®f), Sulcular epithelium (SE), Junctional epitbali (JE). Connective tissue (CTPAB, A, B and D x
40, C x 10).
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3.2. Histomorphometric and Satistical Analysis pivotal role of OPN in cell signaling that controls

. inflammation, tumor progression, and metastasis.NOP
Independent t-test was used to compare the meamsity  yioraction with the integrin receptors expressesl b

of OPN expression between control and chronic plerititis inflammatory cells through its arginine glycine—aspte

groups. In normal periodontium, the mean OPN e§0€S (RGDp) and non-RGD motifs promote migration and aithve
intensity was 3.22+0.079 and this was found to bgg .qsitel

significantly low when compared to that of the afi |, yhis study we highlighted the expression of OBy
periodontitis group 29.60+ 7.3p70.006 (Fig.3). cells of gingiva in normal and inflammatory condits using
induced chronic periodontitis in dogs as an expenial
model.

In control group, mild OPN extracellular expression
DGJ was noticed. The expression of OPN in nornsaut
elucidated its broad range of biological functioSveral
studies reported that OPN was widely distributethanbody
and had been implicated in several physiologicalkfions
including cell adhesion, migration, signaling, afimation,
and biomineralizatioff* %!

In current study we used cotton ligature in subigaigarea
around the neck of dogs premolar teeth to indugenit

periodontitis. This method was in agreement witmiit al,

SR 2012 and Gab Allalet al, 2014 who found that, four weeks
after ligature, there was severe destruction of ,[p&dodontal

a0 tissues and resorption of both; root and alveolameb In
& addition, gingival inflammation and apical migratioof
g attachment epithelium along the affected root serfaere
reported ®* ®! The DGJ of dogs with induced chronic
periodontitis revealed intense OPN extra cellulgression by

OPN expression in DGJ
40-

I

304

20+

Mean intensity of OPN expression

Groups

Figure 3. Mean intensity of OPN expression in control and ool
periodontitis groups. OPN mean intensity was sigaiftly higher in chronic

epithelial cells of hyperplastic gingival layers cept the
cornfield one which had a negative reaction. AG6,had both
nuclear and extracellular expressions. In additiomonic

periodontitis group when compared with the controé, P=0.006 inflammatory cells exhibited intense nuclear reactivhile

endothelial cells of blood vessels exhibited a maideone.
These results had been explained by many researeler
i ) L . had focused on the roles of OPN in the pathogenésiarious
Periodontal disease is either acute or chroniamifhatory diseases and its pathological roles as a pro-imflamry and
condition, which develops as a result of imbalahetveen pro-fibrotic cytokinel™® 2. The increased expression of OPN
the host defense and microbial agents. This resultsoth- , \, o hjastic epithelium was in agreement witkaFsshiet
supporting tissues destruction leading to tooth ilitpkand al.. 2001 and Pardet al, 2005who stated that, OPN was a
eventually tooth loss. However, at the moleculat eellular fibrogenic cytokine and its expression was elevatad
levels, the inflammatory process is defined by wafl p, ,oriastic ‘alveolar epithelial cell (AEC) type df human

mfllltrates a”?' the release 9f a varlgty of cyt@sH_ : The idiopathic pulmonary fibrosis (IPF) and murine bteain-
main provoking factor that induces inflammationgifigival induced lung fibrosis™® 2% Furthermore, the increased

tissue is th_e presence of bacterial biofilm (deptal;ue) on expression of OPN during inflammation and many
the teeth/gingival interfaces. The products of Whsuch as pathological conditions was affected by a number of

I|E]opoly?acch§r|de _(LP:) moleculles(,j.are kncra]wn ate a g hstances including hormones, cytokines, and gréautors.
chain of reactions in the tissue leading to NOSpo@se as  ggyerg| inflammatory mediators and growth factarshsas

. 17]
well as destructive process _' o _ . interleukin- 1 (IL-1), tumor necrosis factor alplamd platelet-
OPN s defined as a highly modified integrin-binglin yoriveq growth factor are known to stimulate OPN

extracellular matrix glycophosphoprotein producedcells transcription via activation of protein kinasé'&

of the immune system, epithelial tissue, smoothateusells, It is worth mentioning that OPN regulates the immun
osteoblasts, and tumor cefl¥. OPN was first identified as a system at many different levels. It serves as amotmctic

bone matrix protein with an adhesive function owlngits 51001 to promote the migration of inflammatoejisto the

integrin binding activity. Later on, many studieave been . 4 site. Also, it acts as an adhesive protefetain cells at
reported that OPN was expressed in various tisandsvas the site. In addition, OPN functions as a pro-imitaatory

up regulated under pathological as well as phygioll . iqyine and can modulate the immune response bgneing
conditions!® ?! Extensive researches had elucidated thexpression of Thl cytokines and matrix degradingyemes?

4. Discussion
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2 OPN plays a pivotal role in T cell and macrophagé]

responses during cell mediated immune responsemsaga
bacterial and viral pathogeK§. Moreover, it has been shown
to modulate dendritic cell responses and neutrapt@motaxis
at the inflammation sit€® #1 The current results suggested!7]
that OPN might act as a regulator for promoting eangation
of inflammatory cells at the site of chronic inflaration. This
suggestion was explained by Tsi al, 2005who reported
that, macrophages were both; source and target R¥.O
Furthermore, they had also shown that OPN regulateign
body giant cell (FBGC) formatioin vitro andin vivo .

Statistical analysis revealed significant differeriac OPN
expression between the two groups. The expresgi@Pdl
was significantly increased at chronic periodositigiroup
when compared to the control one. This is in agergmith
Sharmaand Pradeep, 2006 who concluded that, OPN levels
increased in gingival crevicular fluid (GCF) apibgressed [10]
from healthy to periodontitis stage. Interestingdgriodontal
treatment resulted in the reduction of its leV&ls

In conclusion, the data in this study stated tR®N was
expressed in normal DGJ. However, its expressios wa
increased with chronic periodontitis. These findirsgyiggest

(8]

[9]

that OPN may play a key role in chronic inflammatiand [11]
can be considered as a biomarker of periodontaadis
progression.

[12]
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