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Inflammatory markers in the saliva of
cerebral palsy individuals with gingivitis
after periodontal treatment

Abstract: The aim of this study was to evaluate the effect of periodontal
treatment on the salivary cytokine levels and clinical parameters of
individuals with cerebral palsy (CP) with gingivitis. A non-randomized,
clinical trial was conducted in individuals diagnosed with spastic CP.
Thirty-eightindividuals were enrolled in the study and were categorized
according to gingival index scores between 0-1 or 2-3, assigned to
groups G2 or Gl, respectively. Periodontal treatment comprised oral
hygiene instructions, conventional mechanical treatment and 0.12%
chlorhexidine applied as an adjunct. Clinical parameters and saliva
samples were collected at baseline and at the 15-day follow-up visit.
Bleeding on probing and periodontal screening and recording were
determined. Non-stimulated saliva samples were obtained, and the
salivary flow rate, the osmolality and the levels of cytokines IL-18, IL-6,
IL-8, IL-10, TNF-a and IL-12p70 were evaluated by a cytometric bead
array. The Wilcoxon test, the Mann-Whitney test, Spearman correlation
analysis, Poisson regression analysis and an adjusted analysis were
performed (o = 0.05). The groups differed significantly in periodontal
clinical parameters at baseline and at follow-up. Salivary flow rate and
osmolality were similar in both groups at both timepoints. However,
TNF-a and IL-1B levels were higher in Gl than in G2 at baseline.
Mechanical treatment resulted in improved clinical parameters
for both groups. Furthermore, mechanical treatment resulted in a
significant reduction in salivary IL-1f and IL-8 levels for both groups
after treatment. Periodontal treatment performed in individuals with
CP and gingivitis reduces the levels of TNF-a, IL-18, IL-6 and IL-8.

Keywords: Cytokines; Biomarkers; Cerebral Palsy; Saliva.

Introduction

Gingivitis is a reversible inflammatory process, induced by the
presence of microorganisms in the biofilm near the gingival margin.'
The presence of bacterial lipopolysaccharides triggers the inflammatory
response of the host, activating polymorphonuclear leukocytes and the
secretion of inflammatory mediators, such as cytokines and chemokines.?
Proinflammatory cytokines such as interleukin-1 beta (IL-1B), tumor
necrosis factor-alpha (TNF-o) and interleukin-6 (IL-6) are released in
response to these inflammatory and infectious stimuli.?
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IL-1B is a mediator of inflammatory response,
cell death by apoptosis and bone resorption.?
Among the inflammatory mediators, IL-1§ is the
one that presents the greatest correlation with the
state of periodontal disease, compared with other
inflammatory mediators.* High values of TNF-a
have been found in individuals with periodontal
disease, thereby correlating this cytokine with clinical
parameters indicating periodontitis.’ Elevated IL-6
levels have also been found in the crevicular gingival
fluid of subjects with periodontal disease. Reduced
values of both IL-6 and IL-1p have been described in
studies that have addressed treatments of the disease,
and that have used improved clinical parameters.®

Interleukin-8 (IL-8) is an important chemokine
that is associated with apical periodontitis’, and that
controls the activation and migration of neutrophils
the first line of defense for periodontopathogenic
bacteria from peripheral blood to gingival tissues.?
Elevated levels of IL-8 have been observed in the
crevicular fluid of individuals with aggressive
periodontitis.’ Interleukin-10 (IL-10) is a potent anti-
inflammatory cytokine that inhibits pro-inflammatory
cytokines, mainly IL-1 and IL-6 produced by activated
macrophages and monocytes, and that stimulates
the endogenous production of anti-inflammatory
cytokines. It inhibits osteoclastic bone resorption
and regulates osteoblastic bone formation.'

Saliva has been used as a study medium in
individuals with cerebral palsy (CP), because it
is an easily accessible fluid containing proteins,
immunoglobulins and formed elements of blood from
the gingival tissues." The changes in the inflammatory
mediators present in saliva reflect the changes that
occur in gingival tissue.”? Higher values of salivary
osmolality have been reported in individuals with
CP and gingivitis.”® A more pronounced gingival
inflammatory status was observed in individuals with
CP without cervical control, characterized by higher
resting levels of IL-1B, IL-6, IL-8, TNF-a. and IgA in the
saliva, compared with CP individuals with cervical
control, who exhibited a positive relationship between
the gingival index (GI) and salivary cytokines.”? Since
gingivitis is a disease of high prevalence in individuals
with CP, and considering that the inflammatory
markers of this process can be measured in saliva, it
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must be determined if the reduction in the gingival
inflammatory process occurs after performing oral
hygiene instruction and mechanical treatment.

Accordingly, the objectives of this study were (i)
to evaluate the salivary concentrations of IL-1f, IL-6,
IL-8, IL-10, TNF-a and the p70 subunit of interleukin-12
(IL-12p70) in the saliva of CP individuals with
gingivitis before and after periodontal treatment
and application of 0.12% chlorhexidine as an adjunct;
and (ii) to evaluate salivary flow and osmolality
values in these same individuals before and after
periodontal treatment.

The hypothesis of the study was that the proposed
periodontal treatment reduces the inflammatory
markers measured by the saliva of patients with CP.

Methodology

Ethics statement

This study was reviewed and approved by the
Research Ethics Committee of the Cruzeiro do Sul
University - Brazil Platform, Sdo Paulo, Brazil (#
1,938,626). Written informed consent was obtained
from the parents or guardians of each child after
they were informed about the study.

Study design

This non-randomized, parallel, 2-arm clinical trial
was registered at the World Health Organization
(Universal Trial Number (UTN) U1111-1200-9644) and
the Brazilian Clinical Trials Registry (RBR-2YFBNP;
http://www.ensaiosclinicos.gov.br/rg/RBR-2yfbnp/).
This study was conducted in individuals diagnosed
with spastic CP.

Sample size

The sample calculation of this study was performed
by comparing the means reported in previous studies'
that evaluated the GI of children and adolescents
with cerebral palsy, including those with cervical
control (GI; Mean +SD: 1.5 £ 0.6) and without cervical
control (GI; Mean £ SD: 0.8 £ 0.8)"2. Considering
a confidence interval (CI) of 95% and a power of
80%, a total of 34 individuals would be necessary,
divided into 2 groups of 17 each (OpenEpi online;
WWwWw.openepi.com).
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Subjects

A total of 112 individuals diagnosed with CPF, and
receiving rehabilitation treatment at a referral center
in Sdo Paulo, Brazil, from May 2016 to October 2017,
were invited to participate in this study.

The inclusion criteria were individuals with
spastic CP, aged 6 to 14 years, of any gender. Patients
with progressive or neurodegenerative lesions were
excluded, as well as those who were using any drug
that would interfere with salivary secretion for at
least 72 hours prior to salivary collection, or who
had undergone surgical procedures to control the
external flow of saliva. Also excluded were those
who did not collaborate with the salivary collection
procedure, or who had used an antibiotic in the last
month, had symptoms of fever, flu, body pains or
diarrhea at the time of collection, or those with some
inflammatory condition in the oral mucosa, such as
aphthous ulcers.

All participants were categorized according to
gingival index (GI)* scores between 0-1 or 2-3, assigned

Excluded (n=59)

Enrollment

e Other reasons (n=8)

* Did not meet inclusion criteria (n=32)
* Declined to participate (n=19)

to groups G2 and G1, respectively. Dichotomization
was used to compare the groups.

The flow diagram of this clinical study is presented
in Figure.

The data related to gender, age, ty pe of movement
disorder, gross motor function classification system
(GMECS) levels I-V?®, and use of medications in
continuous form, were obtained from the medical
records of the participants. The following evaluations
were performed: (1) saliva collection to evaluate
inflammatory markers in saliva, salivary flow
and osmolality; and (2) evaluation of the GI*,
followed by periodontal screening and recording
(PSR).’® Participants in both groups underwent all
assessments before and 15 days after the end of
periodontal treatment.”

Saliva collection

Saliva samples for both groups were collected in the
dental assessment sessions, as previously described.?
Collection of total saliva required participants not to

Cerebral palsy assessed
for eligibility (n=112)

Sample

Allocation

Moderate gingivitis (G1)
Allocated to periodontal
treatment (n=33)

Follow up

Analysis

Lost to follow up (n=5
Discontinued regimen (n=4)

Analyzed (n=24)
Excluded from analysis (n=0)

Mild gingivitis (G2)
Allocated to oral hygiene
instructions and prophylaxis (n=20)
You must maintain proper oral
hygiene to avoid t (n=24)

Lost to follow up (n=5
Discontinued regimen (n=1)

Analyzed (n=14)
Excluded from analysis (n=0)

Figure. Flow diagram.
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eat or drink liquids or brush their teeth for at least
1 hour prior to collection. Total saliva was collected
using an absorbent cotton roller (Salivette®; Sarsted,
Numbrecht, Germany)®® positioned on the floor
of the mouth for five minutes. The collection was
performed with the participants sitting comfortably
in a bright and well-ventilated room. After collection,
the Salivette® was centrifuged at 5,000 rpm for five
minutes at 4°C (Hettich Centrifuge, model Universal
320R, Tuttlingen, Germany) and frozen in a freezer
at -80°C. After the samples thawed, the volume of
salivary flow was calculated by the ratio of mL for
5 minutes.

Saliva osmolality

Saliva osmolality was determined by observing the
freezing point depression in an osmometer (Wescor
Vapro® Model 5600 Vapor Pressure Osmometer;
Washington, USA) as previously described.”

Biomarker analysis

The analysis of cytokines in saliva was performed
using a CBA Cytokine Inflammatory Kit (Becton
Dickinson, USA) to detect IL-1, IL-6, IL-8, IL-10,
IL-12p70 and TNEF-a.. All analyses were performed
in duplicate.

In brief, 25 pl of fluorescent particles conjugated
to antibodies specific to each cytokine were added
to 25 ul of the saliva and incubated for one hour at
room temperature, away from light. Then, 25 pl of the
secondary antibody conjugated to a fluorochrome was
added to the mixture and incubated for two hours
at room temperature. The results were compared
to a standard curve with serially diluted cytokines.
The particles were washed to remove the unbound
antibodies, resuspended in wash buffer and analyzed
using a BD Accuri (BD Biosciences). Data acquisition
was performed using BD Accuri C6 Software, and
concentrations were determined using FCAP Software
v.3.0 (BD Biosciences).

Gingival index (Gl)

The evaluation of the GI"* was performed using
a plastic millimeter periodontal probe (HuFriedy’s
Colorvue PerioScreen Kit probe, Chicago, USA),
which was gently run along the gingival margin

4 Braz. Oral Res. 2019;33:e033

of all teeth, in reference to the distobuccal papilla,
the buccal margin, the mesiobuccal papilla and the
lingual/palliative margin. Partially erupted teeth and
residual roots were excluded without replacement.
The index was calculated by the percentage of the
sum of the individual values of each tooth divided
by the number of faces examined.

Thirty-eight individuals were enrolled in the
study and were categorized according to GI scores
between 0-1 (G2) or 2-3 (G1).*

Periodontal Screening and Recording (PSR)

PSR was conducted' after evaluating the GI'*
The buccal cavity was divided into sextants, and all
the teeth were examined; the highest sextant score
was recorded. The scores were assigned as follows:
(0) = colored reference mark of the millimeter probe
completely visible, healthy gingival tissue, absence
of bleeding and calculi; (1) = colored reference mark
completely visible with bleeding upon probing; (2)
= colored reference mark completely visible with
presence of supra- or subgingival calculi; (3) = colored
reference mark partially visible, with depth upon
probing between 3.5 and 5.5 mm; and (4) = colored
reference mark invisible, with depth upon probing
more than 5.5 mm.

Periodontal treatment

The participants in this study were under
rehabilitation treatment seeking to improve their
independence. However, even individuals with
GMFCS, II and III (n = 15) underwent oral hygiene
under the supervision of a caregiver.

The mechanical periodontal treatment sessions
were performed with the participants of both groups.
This consisted of oral hygiene instruction by pointing
out biofilm buildup (to facilitate caregiver visualization
of the places that required greater attention), followed
by supervised dental brushing by the caregivers to
gain skill training. Individual limitations required
special contrivances, like adaptations in the brushes,
construction of mouth openers with wooden spatulas,
use of dental floss with handles, thickened brush
handles and toothbrushes with small heads.

Root scaling and planing were performed with
hand instruments after administering anesthesia
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(Gracey and McCall Curettes, Millennium - Gogra,
Sao Paulo, Brazil), followed by coronal-radicular
polishing. Local anesthesia was used during scraping
of supragingival calculi in 19 participants in the
G1 group to reduce stress, since individuals with
cerebral palsy present autonomic dysfunctions with
sympathetic predominance.”” Root scaling and planing
were not performed in any participant in G2.

Dental prophylaxis was performed with Robson’s
brush and prophylactic paste (3M do Brasil, Sao Paulo,
Brazil). In addition, participants with Gl index scores
between 2-3 (G1) were prescribed 0.12% chlorhexidine
for 15 days, to be applied after oral hygiene with gauze.
An average of 4 treatment sessions were performed,
with a 7-day interval.

The participants were reassessed fifteen days after
the end of the treatment", like the initial evaluation,
beginning with saliva collection, and followed by GI
and PSR evaluation.

Statistical analysis

Analyses of descriptive statistics were performed
to characterize the sample, calculate measures of
central tendency and variability for the quantitative
variables, and calculate measures of absolute and
percentage frequencies for the categorical variables.
The normality assumption of the quantitative variables
was evaluated using the Shapiro-Wilks test. When
normal distribution was observed, parametric tests
were performed. Otherwise, non-parametric tests were
applied to determine the significance of intragroup
and intergroup differences. The chi-square test was
used to analyze the variables of gender, GMFCS and
drug use.

The paired t-test (parametric data) or the
Wilcoxon test (non-parametric data) was used to
determine significant intragroup differences in
relation to the periodontal condition and salivary
parameters studied before and after periodontal
treatment. The independent group test (parametric
data) or the Mann-Whitney test (non-parametric
data) was used to identify significant intergroup
differences (G1 vs. G2) in relation to the variables
described above. In addition, the Spearman
correlation analysis (non-parametric data) was
used to assess the quantitative variables.

Finally, a Poisson regression analysis was
performed to determine baseline characteristics that
could explain why some children and adolescents
presented higher GI values, even after periodontal
treatment. Predictive variables with P < 0.20 in
the univariate analysis were incorporated into the
multivariate analysis. The coefficients (parameter
estimates) of the regression were interpreted in terms
of the incidence rate ratio (IRR), with respective
95% CI and p-values. IBM SPSS Statistics (SPSS for
Windows, Version 20.0, Armonk, USA) was used
for all the analyses, set at a significance level of 5%.

Results

Since the final number of G2 participants was
lower (n = 14) than the required number (n = 17),
the sample power was calculated using the means
and standard deviations of GI between groups G1
(mean + SD: 1.8 £ 0.7) and G2 (mean + SD: 0.9 £ 0.7)
(OpenEpi online; www.openepi.com). The results
showed that the G*Power at the 95% confidence
interval was 96.88%.

The G1 intragroup analysis sample power was
calculated using the means and standard deviation
of TNF-a before (mean *+ SD: 744 + 3.22) and after
the periodontal treatment (mean * SD: 5.23 + 2.37)
(OpenEpi online; www.openepi.com). The results
showed that the G*Power at the 95% confidence
interval was 96.28%. The G2 intragroup analysis
sample power was calculated using the means and
standard deviation of TNF-a before (mean * SD:
412 +1.57) and after periodontal treatment (mean
+ SD: 2.71 £ 1.55) (OpenEpi online; www.openepi.
com). The results showed that the G*Power at the
95% confidence interval was 99.96%.

The groups were homogenous for gender
(p = 0.873), age (p = 0.218) and use of medication
in continuous form (p = 0.240). However, groups
differed significantly regarding GMFCS (p = 0.006),
in that G1 had a higher percentage of non-ambulatory
individuals (Table 1).

Before treatment, the BOP, PSR, TNF-a and IL-13
values were significantly higher in G1 than in G2
(p-values <0.05). After treatment, the BOP, PSR, TNF-a
and IL-1B values were lower than those observed
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Table 1. Distribution of individuals with CP according to
presence of moderate gingivitis (G1) or mild gingivitis (G2).

Gl G2
Variable p-value
(n=24) (n=14)
Gender n(%)
Female 11(45.8) 6 (42.9) 0.873*
Male 13(54.2)  8(57.1)
Age in years (mean = SD) 11.8 £3.5 12.7+3.1 0.218*
GMFCS§ n(%)
T 5(20.8) 10 (74.4)
YARY, 19(79.2)  4(28.6)  0.006*
Use of medications n(%)
No 15(62.5) 6 (42.8) 0.323*
Yes 9375  8(57.2)
8GMFCS: Gross Motor Function Classification System: |: walks
without limitations; II: walks with limitations; Ill: walks using a

hand-held mobility device; IV: self-mobility with limitations; may
use powered mobility; IV: transported in a manual wheelchair;
*Student’s t-test; ¥ Chi-square test.

before treatment, but were also significantly higher
in G1 than in G2 (p < 0.05) (Table 2).

Correlation analysis

Statistically significant correlations were
observed, as shown in Table 3. In regard to the
total sample, there was a statistically significant and
positive correlation between PSR and IL-6 values,
both in the pretreatment evaluation (coefficient =
0.470, p <0.05) and after the periodontal treatment
(coefficient = 0.351, p < 0.05).

In regard to the G1 data, there was a statistically
significant negative correlation between PSR and
TNF-a values both in the pretreatment evaluation
(coefficient =-0.493, p < 0.05) and after the periodontal
treatment (coefficient = -0.426; p < 0.05). In regard

Table 2. Comparative analysis of the periodontal condition, salivary flow, salivary osmolality and salivary concentrations of markers
TNFa, IL-1B, IL-6, IL-8, IL-10 and IL-12p70, before and after periodontal treatment, considering groups G1 and G2.

Valuation point

Variable Before After
Mean (SD) Median IQR Mean(SD) Median IQR
Group 1 (n=24)
BOP 27.44 (16.38)% 24.55 15.23-36.73 14.94 (7.35)% 13.60 11.10-18.25
PSR 1.92 (0.58)" 2.00 2.00-2.00 1.38 (0.82) 1.00 1.00-2.00
Flow rate 0.18 (0.07)r 0.18 0.13-0.23 0.19 (0.10) 0.16 0.12-0.25
Osm 138.67 (19.83)% 140.50 117.25-150.75 144.93 (20.42)% 144.50 123.75-156.75
TNFo, 7.44 (3.22)% 8.44 5.40-9.27 5.23 (2.37)% 5.30 3.30-6.73
12p70 0.17 (0.42)r 0.00 0.00-0.00 0.12 (0.46) 0.00 0.00-0.00
ILTO 0.32 (0.42)r 0.13 0.00-0.57 0.29 (0.48) 0.00 0.00-0.49
IL6 30.66 (31.14)% 23.44 2.45-56.22 17.76 (19.42)A 12.21 1.74-28.61
ILTB 296.49 (202.70) 273.29 114.06-449.21  161.66 (202.63) 100.42 33.08-231.34
IL8 429.21 (413.99)% 328.41 107.68-646.23  269.15 (322.80)* 131.63 52.58-504.40
Group 2 (n=14)
BOP 11.61 (8.00)* 10.70 5.75-18.70 7.67 (5.40)% 6.50 4.65-10.20
PSR 1.29 (0.61)* 1.00 1.00-2.00 0.43 (0.65)% 0.00 0.00-1.00
Flow rate 0.20 (0.09)" 0.18 0.14-0.26 0.19 (0.08) 0.16 0.12-0.26
Osm 134.50 (22.89)" 137.50 118.50-154.25  141.46 (19.09)* 150.00 134.50-158.25
TNFo 4.12 (1.57)% 4.11 2.76-5.64 2.71 (1.55)8 2.22 1.63-3.68
12p70 0.18 (0.64)" 0.00 0.00-0.02 0.00 (0.00)" 0.00 0.00-0.00
IL10 0.54 (1.02)% 0.17 0.00-0.56 0.19 (0.26) 0.07 0.00-0.29
IL6 20.63 (32.24) 9.12 3.23-23.49 10.42 (14.26) 5.21 0.27-15.66
LB 166.79 (163.11)% 109.26 46.97-238.96 91.54 (132.18)® 56.67 29.33-143.75
IL8 387.65 (465.69)* 127.51 26.44-686.09  177.03 (185.02)% 96.07 28.26-348.40

SD: standard deviation; IQR: interquartile range (25th—75th percentile); Osm: salivary osmolality; Bleeding on probing (BOP). Different letters
denote statistically significant differences (p < 0.05). Uppercase letters compare values horizontally (intragroup evaluation, before treatment vs.
after treatment). Lowercase letters compare values vertically (intergroup evaluation, G1 vs. G2).
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Table 3. Spearman correlation coefficients among variables of BOPR PSR, salivary flow, salivary osmolality and salivary concentrations

of markers TNFa, IL-1B, IL-6, IL-8, IL-10 and IL-12p70.

Variable
BOP PSR Flow rate
Group 1 (n = 24)
TNFa. -0.229 -0.493* 0.176
12p70 -0.234 0.088 -0.248
ILTO 0.129 0.278 0.112
IL6 0.149 0.485* -0.293
IL1B 0.121 0.425* -0.423*
IL8 -0.133 0.306 -0.416*
Group 2 (n = 14)
TNFa -0.165 0.298 -0.286
12p70 -0.011 0.002 0.021
IL10 0.254 0.262 -0.229
IL6 0.183 0.253 -0.145
IL1B 0.106 0.293 -0.420
IL8 0.055 0.225 -0.524

Valuation point

Osmolality BOP PSR Flow rate Osmolality
-0.161 -0.097 -0.426* -0.209 0.071
0.178 -0.106 0.010 0.495* -0.457*
-0.010 -0.113 0.038 0.029 0.108
-0.134 0.245 0.392 -0.300 0.512*
0.510* 0.110 -0.044 -0.364 0.397
0.360 0.065 0.187 -0.357 0.552*
-0.160 -0.073 0.065 0.389 0.187
0.126 0.311 0.529 -0.103 -0.310
0.327 0.097 -0.162 -0.232 0.182
0.363 -0.027 -0.026 0.346 -0.394
0.398 -0.068 -0.169 0.077 0.134
0.178 0.603* 0.268 -0.442 0.143

Bleeding on probing (BOP). *Statistically significant correlation at p < 0.05.

Table 4.Poisson regression analysis fo determine baseline characteristics associated with higher GI values after periodontal freatment.

Univariate analysis

IRR (95%IC)

Predictor variables

Flow rate 0.250 (0.032-1.939)
Osmolality 1.003 (0.995-1.012)
TNFa 1.026 (0.976-1.079)
1270 0.907 (0.595-1.384)
IL10 0.967 (0.705-1.327)
IL6 1.002 (0.996-1.009)
IL1B 3.001 (0.016-3.010)
IL8 1.000 (1.000-1.000)

IRR: incidence rate ratio; Cl: confidence interval; *p < 0.05.

to the G2 data, a statistically significant positive
correlation was found only between BOP and IL-8 after
periodontal treatment (coefficient = 0.603, p < 0.05).

Table 4 shows the results of the Poisson regression
analysis to determine the baseline characteristics
associated with higher BOP values after periodontal
treatment. In general, it was found that higher levels
of IL-1 at baseline were associated with higher BOP
values after periodontal treatment (IRR = 3.001,
95%CI = 0.016-3.010, univariate analysis (p = 0.002)
and multivariate analysis (p = 0.006).

p-valor
0.185
0.425
0.318
0.652
0.837
0.490
0.002*
0.555

0.492 (0.074-3.285)

3.001 (0.016-3.010)

Multivariate analysis

IRR (95%IC)

p-valor
0.464

0.006*

Discussion

Inflammatory markers in the saliva are important
to determine the presence, risk and transition phase
between healthy gingiva and gingivitis.®® This is the
first study to evaluate the salivary concentrations of
cytokines IL-1B, IL-6, IL-8, IL-10, TNF-o and IL-12p70
in the saliva of individuals with spastic CP and
gingivitis before and after periodontal treatment.

Saliva has been successfully employed as a means
of evaluation in individuals with CP. Changes in

Braz. Oral Res. 2019;33:e033 7
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salivary and biochemical parameters*?'?* and in
sodium and potassium ion concentrations*, reduced
enzymatic antimicrobial activity, increased sialic acid
concentration?, reduced salivary flow and pH, and
increased concentration and secretion of sI[gA" have
been described in the literature as having a direct
impact on the protective action of saliva.?

Inflammatory cytokines are secreted in response
to inflammatory and infectious stimuli, with higher
concentrations of these cytokines in the saliva of
individuals with periodontal disease.* Comparisons
between the individuals in G1 and G2 in this study
demonstrated that there was a reduction in the salivary
concentrations of TNF-a, IL-1B, IL-6, IL-8, IL-10 and
IL-12p70 after periodontal treatment. However, not all
reductions were statistically significant. Significantly
higher values were found even after periodontal
treatment in G1 for TNF-o and IL-1f. The periodontal
treatment comprised 0.12% chlorhexidine applied
as an adjunct after oral hygiene with gauze. It is
important to highlight that CP individuals cannot
maintain an adequate level of plaque control using
mechanical cleaning methods alone, therefore, 0.12%
chlorhexidine is used to help improve the results.

High levels of IL-1p are related to the pathogenesis
and progression of periodontal disease, because the
secretion of this cytokine requires the exposure of
cellular alterations or stress signals triggering the
activation of inflammatory cells, which mediate the
action of caspase-1, essential for IL-1P activation.?

In general, IL-1B plays an important role in the
neutrophil migration capacity by stimulating the
spread of these cells through the blood vessels.
Reducing the concentration of this cytokine may
decrease the need for migration, since the inflammatory
process is reduced. By mechanically removing the
biofilm, as part of the periodontal treatment, the
challenge was lower, and the synthesis of these
cytokines was also reduced. Although IL-1p values
decreased in both groups (G1: 45.5%, G2: 45.3%), the
final levels were high compared with previous studies
on healthy (25.3 +38.9 pg / mL) or gingivitis subjects
(30.3 £ 39.1).%° The higher levels of IL-1p observed in
this study were also identified in individuals with
CP without cervical control.?
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Similar levels of IL-8 secretion were observed
prior to treatment for both groups. However, after
treatment, G2 presented a greater reduction (34.5%)
than G1. The expression of this chemokine indicates
the presence of an inflammatory process, signaling the
progression of periodontal disease.”” This chemokine
promotes the recruitment of immune cells to tissue,
especially neutrophils.? In the case of neutrophils,
chemotaxis allows the cell to reach the infected or
injured area to effect phagocytosis and destruction
of microorganisms by producing reactive oxygen
species and proteolytic enzymes.” Thus, the reduction
of IL-8 expression in saliva may be indicative of a
reduction in the recruitment of these cells, and a
consequent resolution of the inflammatory process,
as observed in G2.

A reduced salivary flow rate is considered an
important risk factor for gingival disease.” In this
study, a negative and significant correlation between
salivary flow and IL-8 was observed in the total
sample both before and after periodontal treatment,
confirming the importance of salivary flow in the
inflammatory gingival process.

The TNF-a proinflammatory cytokine dropped
by 34.2% in G2 and 29.7% in G1 after treatment.
Individuals with high salivary values of this cytokine
showed significantly more bleeding sites on probing.>*®
There is a strong association between TNF-a and
the pathophysiology of periodontitis, meaning that
this marker could serve as an auxiliary method for
diagnosing and treating periodontal disease.>*

Individuals with CP display changes in the balance
of the autonomic nervous system, with sympathetic
predominance, and long-term health conditions.”” This
adrenergic predominance contributes to reducing
salivary flow, and increasing both salivary osmolality®
and the risk of periodontal disease.’>*® In this study,
the reduced flow values and the high values of
salivary osmolality did not differ between G1 and
G2, because both presented gingivitis.

Another important correlation found in this study
was between PSR and IL-6, which confirmed the
presence of periodontal disease® in the total sample
before and after treatment (data not shown).

Further research is required to evaluate the
effects of reduced salivary flow rate, increased
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salivary osmolality, antiepileptic drug use, mouth
breathing and disturbed sympathovagal balance
on the resistance of CP individuals to conventional
gingivitis treatment.

In a study carried out by our group, the gingival
health of 1,259 children and adolescents with
physical disabilities was evaluated in a physical
rehabilitation program at a reference center in
Sao Paulo, Brazil.** The CP group consisted of
869 (69.1%) participants, and the other group
comprised 390 (30.9%) participants with diagnoses
of neuromuscular disease, acquired childhood
brain injury, congenital malformation, spinal
cord injury, and myelomeningocele. The groups
differed significantly regarding the presence of
gingival inflammation (p < 0.001). The group with
CP presented only 25.2% (n = 219) of participants
with good gingival health, while 74.8% (n = 650) had
gingival inflammation, of which 54.7% (n = 397) had
moderate inflammation. In the group with other
deficiencies, 44.1% (n = 172) of the participants had
good gingival health. In view of these results, it is
necessary to think about a possible alteration in
the inflammatory response in individuals with CP.

When performing the periodontal examination
of an individual with CP and deciding whether to
administer periodontal therapy, it is important to
identify whether a certain inflammatory marker is
elevated. Regression analysis showed an association
between baseline levels of IL-1p and the response
to periodontal treatment. Individuals with CP
who present higher levels of this interleukin have
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