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ABSTRACT

Periodontal disease involves complex interactions between bacterial products; host cells and

locally produced biologically active factors. The role of cytokines, IL-1 beta and IL-6, in periodontal

disease pathogenesis has been widely reported. In this study, we studied the role of periodontal

treatment with and without oral hygiene measures through measuring the level of these cytokines
in cervical gingival fluid and in gingival tissues. The study results demonstrated that the level of
cytokines decreased after dental treatment without application of oral hygiene measures, but their

levels decreased significantly if the dental treatment was associated with oral hygiene measures.

This indicated that oral hygiene measures are important for better chronic periodontitis treatment.

KEYWORDS: Chronic periodontitis, cytokines, gingival crevicular fluid, oral hygiene

measures, immuno-expression.

INTRODUCTION

Chronic periodontitis is the most prevalent form
of periodontitis, which affects a majority of the adult
population and causes tooth loss (Hugoson et al
2008). The expression of the disease results from the
interaction of host defense mechanisms, microbial
agents, environmental, and genetic factors. Tissue
destruction that occurs during the disease process

results in the release of various inflammatory

mediators: cytokines induced and secreted by
many cells, such as monocytes (Daniels et al
1992), lymphocytes (Lawlor et al 1992), fibroblasts
(Golds et al 1989), epithelial and endothelial cells.
(Smith et al 1993, Kwon et al 1994) as well as by
synovial cells such as interleukin-lalpha (IL-1a),
interleukin-1beta (IL-1p), interleukin-6 (IL-6) and
interleukin-8 (IL-8) (Haba et al 2011; Otenio et al.;
2012, Masamatti et al 2012; Raghavendra et al 2012,
Xynogala et al 2012), tumor necrosis factor-alpha,
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and prostaglandin E,, which play a role in the loss of
connective tissue as well as the supporting alveolar
bone (Genco et al 1992). These inflammatory
mediators show variation in the concentration with
the severity of periodontitis (Mombelli et al 1997).

IL-1B, IL-6 in
inflammatory mediators has an important role

co-operation with other

in regulating and amplifying the inflammatory
response in periodontal tissues (Panagakos et al
1996, Delaleu et al 2004). A high level of IL-1f3 and
IL-6 in the gingival crevicular fluid (GCF) (Masada
et al 1990, Honig et al 1989) and the gingival tissue
(Stashanko et al 1991, Orozco et al 2006) have been
associated with chronic periodontitis.

Periodontal diagnosis and treatment plan are
based on the assessment of probing depth, clinical
attachment level, plaque index, gingival index,
bleeding on probing, mobility, and radiographic
findings. However, these clinical parameters are not
sufficiently sensitive and specific to identify disease
activity in individual sites or to predict future
attachment loss. Hence, attention is focused on the
development of diagnostic tools that could detect
the active inflamed sites and predict future tissue
destruction (2014 Raed et al).

Gingival crevicular fluid (GCF) is a complex

mixture of substances derived from serum,
host inflammatory cells, structural cells of the
periodontium, and oral bacteria. GCF originates
from the vessels of the gingival plexus of blood
vessels and flows through the external basement
membrane and the junctional epithelium to reach
the gingival sulcus. GCF can be isolated from
healthy sulcus, although only in small amounts.
In the healthy periodontium, GCF represents
the transudate of gingival tissue interstitial fluid
produced by an osmotic gradient (Alfano 1974). The
products of the inflammatory response which occur
during the disease process can be found in the GCF.
Monitoring of the presence of such components

can be of potential value in evaluating periodontal
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disease status or outcomes of periodontal therapy
(Toker et al 2006). Apart from this, GCF collection
is a noninvasive and relatively simple procedure to
perform (Uitto 2003).

Prevention of, and early intervention into
periodontal disease is critical, and oral hygiene
education is central to all stages of treatment. In
addition to professional care,successful management
of periodontal disease depends on the capacity of
patient’s oral self-care (Loe 2000, Axelsson et al
2004, Magdalena et al 2015). A change in patient
attitude and behavior is often desirable when
periodontitis is treated. The information gathered
relative to a patient’s values and beliefs may be a
useful guide in designing effective oral health care
interventions (Vick et al 2000).

In order to plan effective interventions which
encourage patient self-care, it is first important to
collect basic information regarding self-care behav-
ior and perception. Currently, there is no universally
accepted or recommended assessment tool for oral
health behavior of periodontitis patients. Because of
the limited amount of time available at clinical ap-
pointments, utilizing complex instruments based on
health behavior models may not always be practi-
cal. Thus, there is a need for concise assessment of
such data (2009 Atsushi et al).

Oral diseases adversely affect concentration,
interpersonal relationship, and productivity due to
the intricate relationship between oral health and
general health. Prevention of oral disease can be
achieved by optimizing the oral health practices
in the form of proper tooth brushing, use of dental
floss, dental visits at regular intervals, and proper
dietary practices (Azodo et al 2012).

The clinical concept that the maintenance of an
effective plaque control is the cornerstone of any
attempt to prevent and control periodontal diseases
established since 1950s still remains valid (Johani
2008). The understanding of actual practices in
keeping the oral heath at standard based on patients’
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perceptions of oral health care is vital. Oral health
is about more than shining white teeth and sweet
breath. The practices and perceived access barriers
have been related to oral health (Marsh 2012).
Patient’s perception of the quality of dental care
provision and their intent on re-accessing a dental
service may be associated with a practitioner’s
professionalism, empathy, and delivery of oral
hygiene advice (Saleh et al 2011).

The purpose of this study was to examine the
effect of periodontal treatment with and without
educational program (oral hygiene measures)
by measuring the levels of IL-1f3 and IL-6 in
periodontally diseased individuals in cervical fluid
and IL-6 in gingival tissues through histological and
immunohistochemical studies.

SUBJECTS AND METHODS

Sixty five patients with chronic periodontitis
were recruited into this randomized, interventional
study, at the Misr
periodontal clinic. For each patient, a detailed verbal

International University
and written description of the study was given
and a signed consent form was obtained prior to
enrolment in this study, and the study was following
the university regulations. The selection criteria
were (1) the age range from 22 to 61 for both males
and females. (2) good general health with no history
of systemic diseases; (3) no medication was taken;
(4) no periodontal therapy received in the preceding
2 years; (5) more than 24 remaining teeth; (6) mild
to moderate periodontal disease as evidenced by
multiple sites with a CAL of 4 mm or more, and
bleeding on gentle probing; (7) pregnant or lactating
females were excluded. Postmenopausal females
or others on estrogen therapy were also excluded
(Vinayak 2014).

The patients in this study were divide into:
(group 1) were 14 patients: 8 males and 6 females
with their mean age 32.11 with a moderate to severe
form of chronic periodontitis receiving oral hygiene
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measures and periodontal treatment. (Group II)
were 17 patients: 8 male and 9 female with their
mean age is 33.7 with moderate to severe form of
periodontitis receiving periodontal treatment only.
The control group (group III) was 19 clinically
healthy subjects (15 males and 4 females) and mean
age 37.4 showing also moderate to severe form of
periodontitis not receiving both dental treatment or
oral hygiene measures. Group IV were 15 patients 6
male and 9 female and the mean age 30.12 showing
also moderate to severe form of periodontitis
receiving oral hygiene measures only.

In each patient, two quadrants of either the
mandible or maxilla were randomly assigned as
experimental. In each experimental quadrant, 4
periodontal interproximal sites were evaluated.
Two or more sites displaying probing pocket depths
(PD) = 4 mm and a gingival index 2 or more (GI)
(Siamak etal 2013) were defined as diseased tooth
with periodontitis and 3 sites with PD < 3 mm and
GI =0 or 1 was defined as a non-diseased tooth.

For group I & II, diseased sites received
periodontal treatment consisting of scaling and root
surface debridement (SRP). Six weeks following
treatment, Gingival biopsies (one per person)
were harvested from all groups during routine
gingivectomy and gingivoplasty procedures while
for clinically healthy subjects (group III) gingival
biopsies were taken from gingival collar from
a hopeless badly decayed tooth, with clinically
healthy periodontium, indicated for extraction._

Histological and Immunohistochemistry examination

The forty two paraffin embedded tissue 4-um
thick sections were obtained and stained with
hematoxylin-eosin (H&E).

For immunohistochemistry, 4-um thick sections
slides,
immuno-stained with anti-IL-6 antibody with super

were mounted on positively charged

sensitive biotin-streptavidin staining technique.
Tissue sections were de-parafinized, rehydrated
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and treated with 3% H,0O, for 10 min to block
the endogenous peroxidase activity. For antigen
retrieval, the slides were boiled in 10m M citrate.
buffer, pH 6.0 in an autoclave which its temperature
is adjusted at 120°C and maintained stable for 15
min followed by cooling at room temperature for 30
min. Background staining was blocked by putting
2-3 drops of 10% goat non immune serum blocker
on each slide and incubating them in a humidity
chamber for 10 min. Without washing, excess serum
was drained from each slide The positive test slides
were incubated with the primary mouse monoclonal
anti-IL-6 antibody (Clone UJ127, Thermo Scientific,
Labvision, USA)with the appropriate dilution range
1:100for I hour at room temperature in a humified
chamber. On the other hand, the negative control
slides were not exposed to the primary antibody.

After washing with phosphate buffer solution
(PBS), the slides were treated with the biotin labeled
link antibody, then the streptavidin conjugated to
horseradish peroxidase was used. The diaminoben-
zedine (DAB) chromogen was applied to visualize
the antigen antibody reaction. All these reagents
belong to the universal Labeled Streptavidin-Biotin
2 System, Horseradish Peroxidase (code no.K0673
DakoCytomation, Denmark).

All the slides were immersed in Mayer’s
hematoxylin for counterstaining. Finally, the
sections were covered by cover slips using aqueous
mounting medium.

Immunohistochemical Evaluation

The ordinary light microscope was used to
detect and localize the IL-6 immuno-staining. Cells
with cytoplasmic and/or membranous staining
were considered positive. Then, all the sections
were examined by an image analyzer computer
system using the software Leica Queen 500. Five
random fields in each specimen were captured
using a magnification (X400) to determine the area
percentage and immuno-staining intensity of the

positive tumor cells.
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The area percentage and immuno-staining
intensity were scored according to the difference
between the largest and smallest mean value of each

parameter in the studied cases.

Statistical analysis

The concentrations of mRNA and the total
scores of immuno-expression of IL-6 of the studied
groups of specimens were represented as mean
values and standard deviations (SD) for statistical
evaluation. The ANOVA test was used to compare
the mean values of mRNA concentrations among
the studied groups. Student t-test was used to
compare the mean values of the total score of IL-
1B and IL-6 expression in gingival crevicular fluid..
At 95% confidence interval, p value was considered
significant when p<0.05.

Detection of IL-1p and IL-6 in gingival crevicular fluid

Clinical parameters: the plaque index (PI)
(Silness et al 1964), gingival index (GI) (Loe et
al 1963), was recorded before GCF sampling and
these values were used in analysis.

The selected test site was air-dried and isolated
with sterile cotton rolls. The GCF was collected by
using a non-invasive technique (Offenbacher et al.,
1981), a standard volume of 2 uLL was collected, a
white color-coded, 1- to 5-uL calibrated volumetric
microcapillary pipette (Sigma-Aldrich Chemie
Gmbh, Munich, Germany). The collected GCF
samples were immediately transferred to the sterile
Eppendorf tubes containing 98 uL. of buffered
alkaline phosphate saline and were immediately
transported to the laboratory, where they were stored
at -80°C until the time of assay. Only the samples
that were not visibly contaminated with blood or
plaque were considered for the study.

IL-1p and IL-6 were assayed, according to the
manufacturer’s instructions, by enzyme immuno-
assay (EIA) using kits provided from Biosource,
Cambridge (USA) and Predicta Genozyme, Cam-
bridge (USA) respectively. The concentrations were
expressed in ng/ml (Tasi, et al. 1995).
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Tools of oral hygiene measures

A constructed interviewing questionnaire was
designed for patients at out clinic including socio
demographic data (age, sex, educational level,
occupation, income), personal history, present and
past history, medical history and aim of daily oral
hygiene. The questionnaire and its purpose were
explained to the patients.

Oral hygiene measures was divided into
sessions; each session took about 20-30 minutes
and was applied once per week along a period of
six weeks. The program depended upon prepared
equipment using power point, and posters.

After  six clinical

examination was done, and the chemical analysis of

Evaluation: weeks,

inflammatory mediators was repeated.

RESULTS
Histological results

Group I:

Gingiva subjected to dental treatment and oral
hygiene measures show normal keratinized strati-
fied squamous epithelium with long, thin and irreg-
ular rete pegs and thin keratin layer (Fig. 1a). Some
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of basal and lower layer of spinous cell layer show
many mitotic figures (Fig. 1b), the prickle cell layer
is clear with intact cell wall (Fig. 1b). The connec-
tive tissue layer appears normal with small and thin
walled blood vessels and few inflammatory cells.
The collagen fibers are thin and irregular in arrange-
ment (Fig 1).

Group II:

Gingiva subjected to dental treatment only
without oral hygiene measures application show
thick dense collagen bundles in the lamina propria
(Fig. 2). The connective tissue reveals many
inflammatory cells under basement membrane and
few dispersed inflammatory cells between collagen
fibers, few epithelial cells show pyknotic nuclei,
vacuolization (Fig. 2).

Group I11:

Gingiva not subjected to dental treatment or oral
hygiene measures show intense and profound in-
flammatory cell infiltration, blood vessels dilatation.
Few epithelial cells show pyknotic nuclei while oth-
ers show vacuolization and degeneration (Fig. 3a).
Other area shows moderate to severe extravasation
of red blood cells with ruptured blood vessels, with
enlargement of some epithelial cells. (Fig. 3b)

Fig. (1) A photo micrograph of group I showing a) normal healthy epithelium and long, thin & irregular rete pegs with thin keratin
layer (black arrow). There are small and narrow blood vessels in lamina propria (yellow arrow), few inflammatory cells
(green arrow). (H&E. x 100), b) many dividing cells (red arrows) in basal and para-basal layer with clear intercellular
spaces (H&E x 400)
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Fig. (2) A photomicrograph of group II showing dense collagen
bundles (black arrow), increased sub-epithelial
inflammatory cells (red arrows), and some epithelial
cells show vacuolization and pyknotic nuclei (yellow
arrows). (H&E x200).
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Fig. (4) A photo micrograph of group IV revealing chronic
inflammatory cell aggregation in lamina propria
(yellow arrows), increased vascularity (black arrows).
(H&E. x 200)

Fig. (3) A photo micrograph of group III a) showing intense inflammatory cells in connective tissue (black arrows), many dilated
blood vessels (red arrows), epithelial cells show vacuolization and pyknotic nuclei (yellow arrows). b) Showing rupture
of blood vessel with extravasation of red blood cells (blue arrows), degenerated and necrotic areas (black arrow), enlarged
pyknotic epithelial cells (yellow arrows).(H &E. x 100)

Group IV:

Group IV, following oral hygiene measures only,
shows aggregation of chronic inflammatory cells in
lamina propria. Long irregular epithelial rete pegs,
and increased vascularity (Fig. 4).

Immunohistochemical results

Negative to weak IL-6 expression was detected

in 90% cases of the group I (Fig 5a). While in 66%
cases of group II demonstrated mild to moderate re-
action to IL-6 especially in and around blood ves-
sels (Fig 5b). On the other hand, group IV revealed
moderate to strong IL-6 reaction in 74% of cases
(Fig 5c¢), and strong to intense reaction was detected
in the inflammatory cells of the lamina propria I
group III (Fig 5d).
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Fig. (5) A photo micrograph of IL-6 stain revealing: (a) weak to negative expression in group I, (b) mild to moderate expression
in group II (black arrows), (c) moderate expression in the inflammatory cells with strong basal cells expression in group
IV (black arrows), (d) strong to intense expression of inflammatory cells in and around blood vessels in group III (black

arrows). (H&E. x 200)

Clinical results

Sixty five periodontitis patients were studied,
with age ranging from 25 — 45 years (mean age:
32.11 + 2.45 years for the group I; 33.7+ 1.7 years
for group II; 37.4+2.6 for group III; 30.12 + 2.24
for group IV). No significant statistical difference
in age or gender existed between the patients in the
four studied groups.

The PD showed statistical significant difference
in group I between the baseline and after six weeks,
while no significant difference was demonstrated in
the other three groups.

CAL demonstrated significant difference in
groups II, III, and I'V at baseline and after six weeks.

While in group I there was no significant difference.

PI revealed statistical significant difference in
groups I, II, and III at baseline and after six weeks.
Whereas group IV there was no statistical significant

difference.

GI reading revealed only a statistical significant
difference in group III between baseline and after

six weeks.

The studied periodontal indices revealed lower
PD & CAL readings, together with PI and GI scores
of the three studied groups as compared to group III
(healthy control) after six weeks as demonstrated in
table 1.
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The GCF IL-1f in was (72.22+6.7) in group I at
baseline and became significantly lower after both
dental treatment and oral hygiene measures applica-
tion (24.1£2.7).
treatment only it was (54.24+3.1), and was signifi-

In group II, who received dental

cantly less than same group before dental treatment
(70.20+1.3). As for group IV, it was higher before ap-
plication of oral hygiene (71.26+1.3) and decreased
after oral hygiene measures (60.12+1.3). Moreover
there was no significant difference between group
III measurements at baseline (70.3x1.3) and after
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six weeks (72.5.+6.7).

Furthermore, the GCF IL-6 in group I (75.2+6.6)
was significantly lesser than same group before
dental treatment (147.2 +9.2), in group II it was
(146.2+6.3) was significantly higher than after
treatment (100.2+8.6). As for group IV, it was sig-
nificantly lesser after application of oral hygiene
measures (60.12 £5.2). Moreover, there was no sig-
nificant difference between group III measurements
at the baseline (146.2+6.3) and after six weeks
(150.3.+12.8) as demonstrated in table 2, and Fig 6.

TABLE (1) Clinical characteristics of periodontitis in all groups at baseline and after six weeks (mean + SD).

Groups Group 1 Group II Group III Group 1V

Parameters (n=14) (n=17) (n=19) (n=15)
Age (years) 32,11 +£245 33.7+x1.7 37.4+2.6 30.12+2.24
Males/Females 8/6 8/9 15/4 6/9

Before After Before After Before After Before After
Mean probing | 3.82 +0.3" 161+ 3.6x04 2.4+0.5 4.6+£0.6 5.7+0.6 42+02 3706
depth (PD mm) 02"
Mean relative 228 + 1.89 + 224 + 237+ |[324+0.65 311+ 277524 + 2281 +
attachment level 0.01 0.01 0.35" 047" 0.19 0.32° 0.71"
(CAL mm)
Plaque index 124 + 101+ 175« 1.63+ 2.84 +0.25" 2.99 + 1.9+0.7 17204

0.63" 0.49° 0.17 0.29 0.37"

% sites with plaque | 242 +4.6 | 16.7+4.6 | 30.1£0.9 | 27.1+03 | 402+6.5" | 51.2+44" 37.2+0.3 39.7+0.5
Mean GI 1.19+0.3 1.02+0.4 1.4+0.2 122406 | 23+0.6" 25+£03" 1.5£0.6 1.27+0.2

* = Significant at P<0.05

TABLE (2) IL-1f and IL-6 (ng/ul) in gingival crevicular fluid at baseline and after six weeks (mean + SD).

Groups
Group 1 Group II Group III Group IV
Parameters
Before After Before After Before After Before After
IL-18 72224417 | 241217 | 70.20«1.3" | 5424 +3.1" | 70.30+1.3" 73567 712653 | 60.12+52
1L-6 1474+£92" | 752+6.6" | 1462+63" | 1002+8.6" | 1462+63" | 1503 +12.8" [ 1493 +10.7 | 1203 9.3

* Significant difference at P<0.05




EFFECTS OF SCALING AND ROOT PLANING WITH OR WITHOUT ORAL

II-113 and 1I-6 levels before and
after experiment

200
150 ML 13, at beginning of
experiment
100 L 13, after 6 weeks
50 uiLs, aF beginning of
experiment
0

Group 1 Group 2 Group 3 Group 4

J

Fig. (6) Graph representing difference in the IL-1f and IL-6 in
the crevicular fluid at baseline and after six weeks.

Statistical results

The image analysis of IL-6 stained gingival
sections demonstrated marked difference in the
stain intensity and area percentage between the four
studied groups, with the least intensity in group I
and the highest intensity in group III, while group
I demonstrated mild expression and group IV

demonstrated moderate expression.

ANOVA test revealed that the difference between
group III and the three other groups was statistically
significant (P<0.05) as demonstrated in table (3.4)
and figure (7).

TABLE (3) Mean IL-6 expression intensity in the
four studied groups after six weeks.

Variables Group I | Group II | Group Il | Group IV
Number of
5 5 5 5
samples
Mean 2.181 4.333 8.16* 6.155
Standard
. 0.317 0.384 0.94* 0.688
deviation
P value <0.005
* Significant at P < 0.05
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TABLE (4) Mean IL-6 area percentage in the four studied
groups after six weeks.

Statistical
GroupI | GroupIl | GroupIIl | Group IV
profile
Mean+SD | 1.78+1.63 | 29119 | 5.1 £1.67* | 3.71+2.1
ANOVA
641
test
P-value <0.001*
* Significant at P < 0.05
e A
M Intensity

97 ¥ Area%

3

7

6 4

5

4

3

2

1

0

Group | Group Il Group Il Group IV

. J
Fig. (7) Graph representing the mean IL-6 intensity and area %

between the four studied groups after six weeks.

DISCUSSION

As a fact, periodontal diseases result from
interactions between specific subgingival microbial
species and the susceptible host, leading to the
release of inflammatory mediators which in turn
mediate tissue destruction. The host immune
responses to subgingival biofilms are conducted by
cytokines. These molecular messengers are elements
of effective innate and adaptive responses and cause
fine tuning of the interplay among the different
components of the immune system. There are many
cytokines, such as IL-1f, IL-1a, IL-6 and tumor
necrosis factor a (TNFa)), which have an important
role in the inflammatory process (Gowen et al 1983,
Stashenko et al 1987, Bertolini et al 1986).
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Interleukin-1f (IL-1B) is one of the most
important cytokines which seems to have an
important role in the inflammatory process in
gingival and periodontal tissues that stimulates
bone resorption (Dewhirst et al 1985, Sabatini et al
1988) and inhibits bone formation (Nguyen et 1991,
Konig et al 1988). IL-1f is expressed by many cells
and has multiple functions one of them is local
inflammation. Cells known to express IL-1f include
astrocytes, fibroblasts, hepatocytes, keratinocytes,
brown fat adipocytes, T cells and eosinophils,
dendritic cells, macrophages, monocytes (Dinarello
2009).

IL-6 is a pro-inflammatory cytokine produced by
a variety of cells including fibroblasts, macrophages,
endothelial cells, and keratinocytes in response to
induction by variety of stimuli such as infectious
agent, endotoxin, wounding (Bals et al 1998).
Keratinocytes can synthesize and release significant
amounts of IL-6 that are capable of modulating the
inflammatory and immune responses (Grone 2002).
Moreover, IL-6 isn’t expressed by normal human
keratinocytes except in various inflammatory
disorders. Studies on the role-played by IL-6 in
this process have mainly focused on its expression
at sites of periodontal inflammation. Most studies
report a correlation between disease activity and
levels of IL-6 expressions in gingival tissue. This
increased expression, along with its reported bone
resorptive properties, suggests that IL-6 plays a
central role in periodontal destruction (Borch et al.,

2010).

Good oral hygiene is essential both in preventing
and treating periodontal disease. Unless plaque is
removed and kept under control by tooth brushing,
flossing, scaling and polishing, the condition will
recur. Improvement in oral hygiene is necessary, but
tooth brushing and mouthwashes have effect only
above and slightly below the gum level. They are,
therefore, ineffective in treating periodontitis, as
plaque continues to accumulate within periodontal
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pockets. Scaling and polishing and sometimes cu-
rettage are also required. Surgical removal of the
pocket wall and diseased tissue may be needed to
facilitate future cleansing, or attempts to regenerate
lost periodontal tissues (Elangovan 2010).

Patient education is a necessary component of
an effective prevention program. The patient needs
to understand the reasons underlying preventive
strategies and must be educated about the need
for daily plaque control, fluorides, mouth rinses,
the risks of dietary sugar, and frequent snacking.
Ideally, the individual should be responsible for his/
her oral health (Ohrn et al 2009, Pitts et al 2012).

The current study demonstrated that the
periodontal patients had significantly higher GCF,
IL-1B and IL-6 concentrations than the group III
subjects. These results confirm previous findings
reported by Machtei et al 2006, Teles et al 2010,
Chaudhari et al 2011, Dutzan et al. 2012, that have
clearly demonstrated that inflammatory cytokines
such as IL-1 and II-6 have been found significantly
higher in diseased as compared to healthy sites, and
may play an important role in the pathogenesis of

periodontal tissue destruction.

Our results suggest that using the oral hygiene
measures with dental treatment for the periodontitis
patients was successful. There was a significant
decrease in the level of IL-1 and IL-6 in all groups,
however, the group with combined approach (group
I) has statistically significantly lower levels of
interleukins,compared to the other groups. This level
has reached down comparable to the group III level.
Those findings were in agreement with the reported
findings by APL Oliveira et al 2012 detecting a
significant reduction in GCF GM-CSF, IL-1f and
increases in GCF IL-6 after periodontal therapy,
these results could be due to the reduction of GCF
volume following successful therapy (Paschalina
et al 2012), and was in agreement with previous
studies reporting that GCF IL-1f is elevated in
periodontitis patients, when compared to healthy



EFFECTS OF SCALING AND ROOT PLANING WITH OR WITHOUT ORAL

and gingivitis patients (Hou et al 1995, Engebretson
et al 2002), higher in active versus inactive sites
(Reinhardt et al 2010) and declines after periodontal
treatment (Zhong et al 2007, Rosalem et al 2011,
Al-Shammari et al 2001), and that, interleukin-6 is
often secreted together with other pro-inflammatory
cytokines during the induction of acute phase
reactions, GCF levels of IL-6 were elevated during
periodontal disease progression in chronic (Geivelis
et al 1993) and in refractory periodontitis (Lee et
al 1995). Moreover, scaling and root planning were
reported to reduce both GCF and IL-1 (Oringer et
al 2002).

Heasman et al 1993 reported that during the in-
duction of experimental gingivitis, there was a his-
tological evidence of leukocyte recruitment, vaso-
dilation and epithelial rete peg elongation; and that
the observed increases in IL-1a are consistent with
epithelial activation and higher GCF levels of IL-
13 and with leukocyte margination, diapedesis and
vasodilation. Moreover, this cytokine is involved in
a variety of cellular activities, including apoptosis,
and loss of connective tissue as well as the support-
ing alveolar bones (Grigoriadou et al 2010). The in-
flammatory response (represented by IL-1[) induc-
es MMP-8 production along with other destructive
enzymes leading to subsequent connective tissue
destruction, and that pro-inflammatory cytokines
can stimulate MMP-8 secretion from fibroblast, epi-
thelial and plasma cells was also reported by Sorsa
et al 2006, Hanemaaijer et al 1997)

This was in accordance with our histological

findings revealing intense inflammatory cell
infiltration, dilated blood vessels with edematous
epithelial cells and, degenerated and necrotic
connective tissue in group III (with no dental or
educational treatment). Those histological features,
show the greatest improvement in group I (following
dental & educational measures) followed by group
II (following dental treatment only), and was lesser

in group IV (following educational measures only).
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The clinical and histological findings of the
present study were in accordance with the ongoing
immunohistochemical  results  demonstrating
greatest IL-6 expression in group III (with no dental
or educational treatment) which was in agreement
with Wilson 2008, who found high infiltration of
inflammatory cells with elevated IL-6 expression in

the gingiva of periodontitis subjects.

Moderate IL-6 expression was demonstrated in
specimens of group II (with dental treatment only)
since the inflammatory cells infiltration decreased
as compared to group III, the lowest expression was
demonstrated in group I (with dental and educational
treatment). This could be explained by the study of
Sato et al 1999, who concluded that IL-10 was a
major regulator in suppressing the inflammatory
cells activation; it inhibited their capacity to
release IL-6, and led to a consequent inflammation
reduction. Further explanation could be given by
the study of Engeldhardt 1998 who reported that the
weak IL-6 immuno-staining in the treated gingivitis
could be due to increase expression of IL-10
produced by keratinocytes and inflammatory cells
involved in the healing process. IL-10 was able to
inhibit synthesis of inflammatory cytokine IL.-6 and
also, inhibit the leukocyte migration toward the site
of inflammation throughout the healing process.

The clinical, histological, and immunohisto-
chemical data gathered from the ongoing study re-
vealed that oral hygiene measures especially when
associated with root planning and scaling help in
better chronic periodontitis treatment.
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