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In order to contribute to the knowledge of the pathogenesis of periodontal disease, an immunohistochemical analysis of the density of
inflammatory mononucl eated cellsand the number of dendritic cellswas performed using anti-CD4, anti-CD20, anti-CD25, anti-CD68
and anti-protein S-100 antibodiesin 17 cases of chronic gingivitis (CG) and 25 of chronic periodontitis (CP). The CD4+ and CD68+
cellsexhibited adiffusedistribution in the connectivetissue. CD20+ cell distribution was predominantly in groupsand the CD25+ cells
exhibited adiffuse or focal distribution. The S-100+ cells were identified in the epithelium and the lamina propria, exhibiting distinct
morphology and number. The statistical analysis showed no significant differences (p>0.05) between CG and CP regarding the density
of the CD4+ and CD20+ cells and the number of S-100+ cells. However, significant differences (p<0.05) were found between the
groupsinthedensity of CD25+ and CD68+ cells. The density of macrophageswas greater in CG and thelevel of cellular activation of
thelymphocyteinfiltratewas greater in CP. No differenceswere detected between the af orementi oned conditionsregarding the density
of the T and B lymphocytes and to the number of the dendritic cells.
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INTRODUCTION

Periodontal disease is a chronic inflammatory
infectious condition that affects the surrounding and/or
supporting tissues of the teeth and, in which, like in
other infections, bacteria-host interactions determine
the nature of the resulting disease.

The immune response of the host organism to
dental biofilm microorganisms can be either protective,
destructive or both, contributing to the wide variety of
tissue alterations observed in periodontal disease (1,2).

Numerous studies have demonsirated variationsin

the number and/or density of lymphocyte subpopulations
aswell asin the number of plasma cells during different
stagesof periodontal disease. While T lymphocytesrepre-
sent the predominant inflammeatory cell typein early and
stableperiodontal lesions, B lymphocytesand plasmacells
predominatein advanced and progressivelesions, such as
chronic periodontitis (3,4). In addition to lymphocytes,
macrophages represent another important cell type in-
volved in host defense against bacterial aggression, ac-
counting for about 5-30% of the inflammatory infiltrate
found in periodonta lesions (4).

The purpose of this study was to determine the
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immunohistochemical phenotype of cells that partici-
pate in the immune response in chronic gingivitis (CG)
and chronic periodontitis (CP) and the profile of thecell
population involved in this response in order to obtain
datathat might contribute to the assessment and under-
standing of themultipleand complex biological stepsof
the etiopathogenis of periodontal disease.

MATERIAL AND METHODS

This descriptive study was based on the obser-
vation, analysis and recording of the density of inflam-
matory cells in chronic gingivitis and periodontitis. In
addition, dependent variables were compared between
the two groups studied. Sample comprised 42 paraffin-
embedded tissue specimens clinically diagnosed as
chronicgingivitis(17 cases) and periodontitis (25 cases),
from the files of the Pathological Anatomy Service,
Discipline of Oral Pathology, Department of Dentistry,
Federal University of Rio Grande do Norte, Brazil.

Morphological Analysis

Initially, 5-pm thick, hematoxylin/eosin-stained
histological sections, corresponding to the selected
gingival specimens, were analyzed morphologically.
Each case was examined by light microscopy for
determination of the quality (lymphocytic, plasmacytic
or lymphoplasmagcytic) and intensity (discrete, moder-
ate or intense) of the inflammatory infiltrate.

Immunohistochemical Study

All paraffin-embedded gingival specimens corre-
sponding to the cases selected for this study were cut into
3-um thick histological sections, which were mounted on
glass dides prepared with 3-aminopropyltriethoxy-silane
adhesive (SigmaChemical Co., StLouis, MO, USA). The
sectionswerethen submitted toimmunohistochemistry by
thestreptavidin-biotinmethod (SABC) usingthefollowing
primary antibodies. anti-CD4, anti-CD20, anti-CD25, anti-
CD68, and anti-S-100. The characteristics of the antibod-
ies in terms of specificity, antigen recovery treatment,
dilution and time of incubation are shown in Table 1.

Analysis of Immunostained Cells

Light microscopy was used to determine the
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mean number per field of anti-S-100 protein-positive
cellsandthe density of cellslabeled for anti-CD4, anti-
CD20, anti-CD25 and anti-CD68 antibodies in all
chronic gingivitis and periodontitis specimens of the
sample. The anti-S-100 antibody was determined in
both gingival epitheliumand laminapropria, whileanti-
CD4, anti-CD20, anti-CD25 and anti-CD68 antibodies
were analyzed in the lamina propriaonly.

In order to determine the intensity of cell
immunostaining, scoresfrom 0 to 3wereattributed: 0=
absence of positive cells; 1 = small number of positive
cellsor isolated cells; 2 = moderate number of positive
cells; and 3=largenumber of positivecells. Thelabeling
intensity was evaluated by two previously trained
examinersin adouble-blind fashion.

For quantitative analysis of S-100+ cells, 10
sequential histological fieldsintheepitheliumand 10in
the lamina propria were examined per slide. The total
number of immunostained cells in these fields was
recorded and the arithmetic means corresponding to
each case were calculated. The mean number of S
100+ cells per field was calculated for both the
epithelial compartment (including the basal and
suprabasal layers) and the lamina propria. Images of
the fields were captured with an Olympus CH30 light
microscope (Olympus Optical, Tokyo, Japan) at
x400 magnification under a fixed focus.

Statistical Analysis

Dependent variables of the ordina qualitative
type (density of CD4+, CD20+, CD25+ and CD68+

Table 1. Monoclonal antibodies used.

Antibody  Clone Specificity Dilution  Incubation
time (min)
CD4* 1F6 T-help 1:10 120
lymphocytes
CD20* L26 B lymphocytes  1:100 120
CD25** Ab-1 IL-2Ro 1:40 60
(IL2R.2)
CD68*** KP1 Macrophages 1:50 Overnight
S-100*** Cow Dendritic
S-100 cdls 1:400 120

*Novocastra Laboratories, Newcastle, UK; **NeoMarkers,
Fremont, CA, USA; *** Dako Corporation, Carpinteria, CA, USA.
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cells) were submitted to nonparametric analysis(Mann-
Whitney test) because of the absence of normality as
determined by the Kolmogorov-Smirnov test and dueto
the characteristic of thevariableitself. However, depen-
dent variables of the discrete quantitative type (quantity
of S-100+ cells), which showed a normal distribution,
were analyzed by a parametric test (Student t-test).
Significance level was set at o=0.05 in both cases.

RESULTS
Morphological Results

All CG specimens (100%) showed an intense
inflammatory infiltrate, with the infiltrate being pre-
dominantly lymphocytic in 8 cases (47%),
lymphoplasmacytic in 3 (17.7%) and predominantly
plasmacytic in 6 (35.3%).

Twenty-two (88%) of the CP specimens exam-
ined showed an intense inflammatory infiltrate, whilea
moderate infiltrate was observed in only 3 cases (12%).
Lymphocytes were the predominant type of inflamma-
tory cellsin 8 cases (32%), while 17 specimens (68%)
exhibited an inflammatory infiltrate ranging from
lymphoplasmacytic (9 cases, 36%) to predominantly
plasmacytic (8 cases, 32%).

Immunohistochemical Results

Qualitative Analysis of the Expression Pattern of
CD4+ Célls in the Lamina Propria. All cases of CG
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Figure 1. Foci of CD20+ cells/score 2 in chronic gingivitis
(SABC; x400).

analyzed were immunoreactive to the anti-CD4 anti-
body, with positive cells being diffusely distributed in
the form of isolated cells or in small foci consisting of
scarce cells (score 1). Twenty-two (88%) of the CP
cases were positive for the CD4 marker. However, a
reduced number of CD4+ cells (score 1) distributed in
an isolated manner were observed in these specimens.

Qualitative Analysis of the Expression Pattern
of CD20+ CellsintheLaminaPropria. Sixteen (94.1%)
of the 17 cases of CG were positive for the anti-CD20
antibody, with the immunostained cells showing a
predominantly focal distribution pattern. Thispattern of
cell distribution was characterized by the presence of
foci showing variable labeling intensity consisting of a
small (score 1), moderate (score 2) or large (score 3)
number of positive cells. Score 2 predominated in 11
specimens (Fig. 1) and score 1 in only 5. Positive
immunostaining for the anti-CD20 antibody was ob-
served in 22 (88%) of the 25 CP specimens. Regarding
thedensity of immunopositivecells, considering all cell
distribution patterns analyzed, scores 2 and 1 predomi-
nated in 13 and 9 cases, respectively.

Qualitative Analysis of the Expression Pattern
of CD25+ Cells in the Lamina Propria. Sixteen
(94.1%) of the 17 cases of CG were positive for the
CD25 marker. Score 2 predominated in 7 speci-
mens, score 1 in 5 specimens, and score 3 in 4
cases, with scores 2 and 1 thus predominating in the
CG sample. The total CP sample demonstrated
immunoreactivity to the anti-CD25 antibody. With
respect to the density of immunopositive cells, 16
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Figure 2. Chronic periodontitis. Diffuse distribution of CD25+
cellsin thelamina propria/score 3 (SABC; x400).
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specimens presented score 3 (Fig. 2), 7 showed
score 2, and only 2 presented score 1, with scores
3 and 2 thus predominating in the total sample.

Qualitative Analysis of the Expression Pattern
of CD68+ CellsintheLaminaPropria. All casesof CG
were immunoreactive to the anti-CD68 antibody,
with score 2 predominating in more than half the
sample (10 cases), followed by score 1 in 5, and
score 3inonly 2 cases. The total sample of CP was
positive for the anti-CD68 antibody. Most speci-
mens (18 cases) presented score 1, while score 2
was observed in 7 cases.

Quantitative Analysis of the Expression Pat-
tern of S 100+ Cells in Epithelium and Lamina
Propria. Immunoreactivity to theanti-S-100 protein
antibody was determined in only of CG, with the
remai ning specimens being discarded because of an
insufficient number of histological fields (2 cases)
or because of the lack of epithelial lining (1 case).
Only one of the 14 gingival specimenswas negative
for the S-100 protein. Immunostaining for the S-
100 marker was observed in thewhole sample of CP
(Fig. 3). However, 2 specimens were discarded
because of the lack of sufficient tissue fragments
for cell counting.

Statistical Analysis

Density of CD4+, CD20+, CD25+ and CD68+
Cellsin the Lamina Propria. Mann-Whitney nonpara-
metric test was used to determine differences in the
density of CD20+, CD25+ and CD68+ cellsbetweenthe
two groups studied (CG and CP). The CD4 immunohis-
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Figure 3. S-100+ cells in the epithelium and lamina propria
chronic periodontitis specimen (SABC; x200).
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tochemical marker was not analyzed because all values
were the same, thus presenting a zero standard devia-
tion. Only the anti-CD20 showed no significant differ-
ence between CG and CP (p=0.4414). Significant
differences (p<0.05) between groups were observed
for the other antibodies (anti-CD25 and anti-CD68),
with the density of CD25+ and CD68+ cells being
significantly higher in chronic periodontitisand gingivi-
tis, respectively.

Number of S100+ Cells in Epithelium and
Lamina Propria. Regarding the quantitative variables
submitted to parametric analysis, no significant differ-
ences (p>0.05) in the number of S-100+ cells were
observed between the groups, irrespective of the site of
analysis.

DISCUSSION

As established in the literature, the immune re-
sponse to bacterial aggression plays a key role in
periodontal disease(1,3). Thisfact wasdemonstratedin
the present study in which inflammation wasintensein
94.1% of CG cases and in 88% of CP cases. Addition-
aly, an inflammatory infiltrate was observed, ranging
from lymphoplasmacytic to predominantly lympho-
cytic in 67.7% of the chronic gingivitis samples, and
fromlymphoplasmacytic to predominantly plasmacytic
in 68% of chronic periodontitis specimens. These
findings are consistent with those of other investiga-
tions that showed the presence of lymphocytes during
all phasesof periodontitisand alarger number of plasma
cells in more advanced stages of the disease (4-7).

The density of CD68+ cells was higher in CG
than in CP, in agreement with the findings of previous
studies (4-6). Theseinvestigators stated that areduction
in macrophage density in chronic periodontitis can also
be attributed to the migration of these cells to regional
lymph nodes for antigen presentation.

With respect to T lymphocyte density in chronic
gingivitis, the present results do not agree with the
literature, asmost studiesimplicate T lymphocyteasthe
main cell typefoundintheinflammatory infiltrateduring
theinitial stagesof gingivitis(8,9). A labeling intensity
score of 1 for CD4+ cells was exclusively observed in
CP specimens, corroborating the studies of Kleinfelder
et a. (10). The fact that this experiment was restricted
totheinvestigation of CD4+ T lymphocytes also seems
to explain the reduced density of positive T cells
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observed in this sample because, even in small hum-
bers, CD8+ T lymphocytes are also present in CP, as
reported by Séguier et al. (11).

The expression of CD20+ cells, indicative of B
lymphocytes, was observed in 94.1% of CG cases and
in 88% of CP cases, with a predominantly focal distri-
bution. This organization of CD20+ cells can be attrib-
uted to an attempt of these cellsto mimic theformation
of germinative centers. These findings disagree with
those obtained by other authors (5,6), who reported the
existence of alarger number of B lymphocytesin CP
compared to CG. According to the same authors (5,6),
CG ischaracterized by numerical variationsin T and B
lymphocytes, depending on their stage of development,
with T lymphocytes predominating inincipient gingivi-
tis and B lymphocytes in already established lesions.
Therefore, thesimilarity in CD20+ cell density observed
inthe present for both groups might be explained by the
fact that most CG caseswerein fact established and not
incipient gingivitis.

The marked presence of plasma cells in CG
specimensand their quantitativeincreasein casesof CP
observed in the present study support previous sugges-
tions regarding the duration of these lesions which, on
the basis of these histological criteria, can be classified
as established CG and advanced CP, respectively, as
proposed by Wikstrém et al. (12).

Themonoclonal anti-CD25 antibody recognizes
the asubunit of the IL-2 receptor (IL-2Ro) expressed
on the surface of active B lymphocytes as well as on
natural killer cells and T lymphocytes in process of
activation (13), this antibody representing an excellent
marker of cell activation (2).

The lymphocyte infiltrate (CD25+) was more
intense in CP (score 3) than in CG (score 2), in
agreement with the study of Yamazaki et a. (14). This
finding explainsthe greater tissue destruction observed
in advanced periodontal diseasein view of the elevated
secretion of catabolic and bone resorptive cytokines by
activated T helper lymphocytes (Th1l and Th2) and the
abundant production of antibodies by plasma cells.
These results suggest that acute outbreaks of periodon-
tal disease activity are associated with a quantitative
increase in CD25+ cells.

Regardingtheidentification of dendriticcells, we
choseto usethe anti-S-100 proteinimmunohistochemi-
cal marker becauseit iseffectiveinthelabeling of these
cells, although it also identifies cells of neura origin.

Langerhans cells were present in the oral gingiva
epithelium, equally occupying the basal and suprabasal
layers, and, eventually, inthesulcular epithelium. These
findings agree with those reported elsewhere (15,16),
who found these cells distributed within basal and
suprabasal keratinocytes of the mucosal squamous
epithelium, irrespective of astatus of health or disease.

The activation of Langerhans cells by antigen
captured in epithelial tissue accompanied by therelease
of inflammatory mediators decreases the levels of E-
cadherin (acellular adhesion molecule), which, inturn,
reducestheinteraction of these cellswith keratinocytes,
permitting their migrationto regional lymph nodes(17).
Thisfact might explainthe presence of dendritic cellsin
the lamina propria of these specimens. With respect to
the present study, it may be suggested that the S-100+
cells found in gingival connective tissue are, in fact,
dendritic cellsmigratingto theregional lymph nodesfor
antigen presentation.

In contrast, according to Dereka et al. (18), the
presenceof dendritic cellsingingival connectivetissue,
especially in papillary and perivascular regions, sug-
geststhat the numerical increase of Langerhanscellsin
gingival epithelium probably resultsfromthe migration
of these cells from the blood vessels of the lamina
propria to the epithelial tissue in response to greater
bacterial aggression. Comparing the number of Langer-
hans cells (S-100+) present in epithelial tissue with the
degreeof gingival inflammation. Thelack of significant
numerical differencesin Langerhans cells between CG
and CP specimens can be explained by the fact that the
inflammatory infiltrate was found to be intense in al
cases immunoreactive to the S-100 protein and, there-
fore, no variation in the level of gingival inflammation
was observed between the studied groups, in contrast
to the findings of previous investigations (16,19).

This strong correlation between the expression
of Langerhanscellsand gingiva inflammatory infiltrate
might represent a reflex of the immunomodulatory
activity of these cellsonthe magnitude of theinflamma-
tory response, since this cell population is the main
antigen-presenting cell in gingival tissue (20).

In conclusion, theimmuneresponsein periodon-
tal disease(chronicgingivitisand periodontitis) involves
the effective participation of different types of cells
such as macrophages, T and B lymphocytes, and
dendritic cells. The higher density of macrophages
suggeststhe participation of these cellsin the pathogen-
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esis of gingivitis, while the higher concentration of B
lymphocytes compared to T lymphocytes both in gin-
givitis and periodontitis suggests a greater role of the
humoral immune response in the different stages of
periodontal disease. In contrast, the higher density of
CD25+ cells in periodontitis indicates a greater cell
activation of thelymphocyticinfiltrate, whereasL anger-
hans cells seem to play a similar role in the two
conditions studied since no difference was observed
between groups.

RESUMO

Com o objetivo de contribuir para um melhor entendimento na
etiopatogenia da doenca periodontal, um analise imuno-
histoquimicadadens dade dascé ulasinflamat6riasmononucl eares
edaquantidadedascélulasdendriticasfoi realizadautilizando os
anticorpos anti-CD4, anti-CD20, anti-CD25, anti-CD68 and
anti-proteina S-100 em 17 casos de gengivite cronica (GC) e 25
casos de periodontite crénica (PC). As células CD4+ e CD68+
exibiram distribuicdo difusano tecido conjuntivo, enquanto quea
distribui¢do dascélulasCD20+foi predominantementeem grupos,
easCD25+ exibiram distribuicdo oradifusaorafocal. Ascélulas
S-100+ foram identificadas no epitélio e na lamina propria,
exibindo morfologiaenimerosdistintos. A andlise estatisticando
demonstrou diferencasestatisticamente significativasemrel agdo
adensidadedascélulasCD4+eCD20+ enonimerodecélulasS-
100+ entreoscasosde CG e PC. Entretanto, houvediferengasem
relagdo adensidade das células CD25+ e CD68+ entre 0s grupos
(p<0,05). A densidade dos macrofagosfoi maior em GC eonivel
deativacdo celular do infiltrado linfocitico foi maior em PC, ndo
havendo diferencas em relagdo a densidade de linfécitos T e B,
bem como no nimero de células dendriticas entre as condi¢des
anteriormentemencionadas.
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