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ABSTRACT

Background: Orthodontic tooth movement causes the release of various biomolecules such as
interleukins. The aim of this study was to compare IL-8 expression in gingival crevicular fluid
during early alignment stage of orthodontic treatment in adults and adolescents.

Methods: The present study was done on 20 orthodontic patients, including 10 adolescents and
10 adults. Before bonding, gingival crevicular fluid (GCF) was collected with a paper strip in
gingival sulcus of maxillary right central incisor on the distolabial aspect for 60 seconds, followed
by bonding and insertion of initial 14 NiTi arch wire. GCF collection was repeated 24 hours, 7
days, and 28 days after bonding. The IL-8 levels was measured by the enzyme-linked
immunosorbent assay (ELISA). Data were analyzed by SPSS version 21 using repeated
measurement test. Statistically significant level was considered at P = 0.05.

Results: In the present study, 14 patients (70%) were female and the rest were male. The mean
age of the patients was 19.11 + 6.23 years. The level of IL-8 at the baseline was higher than the
other time periods, and on the first day after treatment, significantly decreased compared to the
baseline. There was no statistically significant difference between age groups <19 years and 219,
and also, gender in different time periods in terms of IL-8 level.

Conclusion: The results of the present study revealed that the level of IL-8 significantly decreased
on the first day of orthodontic treatment, and then, increased. There was no statistically
significant difference between gender and age and IL-8 levels during treatment. Further studies
with larger sample sizes and different treatment methods are recommended.
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Introduction

he orthodontic movement of teeth
Tdepends on the harmonic analysis and

forming the tissues around the bone and
periodontal ligament (1). The initial phase of
orthodontic tooth movement (OTM) begins with
an acute inflammatory response, which is
characterized by vasodilation and increased
vascular permeability. Orthodontic forces cause
cellular and vascular changes in the periodontal
ligament and the movement of extracellular fluid
in the ligament and pressure and tension of
collagen fibers and extracellular matrix (1). This
process leads to the release of various
biomolecules including interleukin, TNF alpha
(TNF-a), macrophage colony-stimulating factor,
enzymes, pro-inflammation mediators such as
prostaglandin, growth factor, and vasoactive
neurotransmitters (3, 4). Some pro-inflammation
cytokines, such as IL-1B, IL-6, IL-8, and TNF-
a, play a major role as a regulator of bone
remodeling due to mechanical stimulations (5).
Cytokines are secreted by leukocytes and may
interact directly with osteoclasts or indirectly
through monocytes, macrophages, lymphocytes,
and fibroblasts via the production of cytokines or
other growth factors (6, 7). Molecular events
commence the bone remodeling process and
result in  effective tooth  movement.
Biomechanical mediators, released at various
stages in dental movement, can be followed in
the gingival crevicular fluid (GCF) (8). The use
of GCF analysis in monitoring the biological
response during orthodontic treatment is a good
choice due to its non-invasive nature,
uncomplicated and feasibility of collecting fluid
at different time periods (9, 10).

Yang et al. (2013) showed that orthodontic
forces increased the expression of interleukins 6
and 8 (11). Giannopoulou et al. (2008) reported
an increase in the level of interleukin-8 during
orthodontic tooth movement (12). Gujar et al.
(2019) showed that the levels of cytokines (IL-
lo, IL-1R, IL-2, IL-6, IL-8, and TNF-a)
increased in the GCF three weeks after
conventional treatment with labial fixed
appliance (13). Biological understanding of
cytokines as a response to forces applied to
orthodontic tooth movement is difficult due to
complexity and variety of these cytokines (8). It
has been shown that the rate of bone turnover
decreases in adult patients due to the limited
number of progenitor cells (14, 15), and their
ability to form blood vessels (16, 17), and also,
decreased the density of fibroblasts (18). Thus, it
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is supposed that a decrease in response in the
older dentoalveolar complex causes problems in
bone formation and resorption during
orthodontic tooth movement (15, 19). The time
of treatment is longer in adults and the onset of
tooth movement is later than that in adolescents
(20). The present study aimed to determine the
level of IL8 in GCF during the initial stage of
orthodontic treatment leveling in adolescent and
adult patients in Kerman.

Methods and Materials

This  descriptive-analytical study was
conducted on 20 orthodontic patients who
referred to the specialized orthodontic centers in
Kerman. The patients included 10 adolescent
patients under the age of 19 years and 10 adult
patients over the age of 19 years. The inclusion
criteria of the study included:

1. Good general health

2. Not taking antibiotics in the last 6 months

3. Not taking anti-inflammatory drugs in the
last month

4. The absence of periodontal disease
(probing depth in all teeth < 3 mm, with no
attachment loss and no radiographic evidence of
bone resorption)

5. Class | malocclusion

6. Incisor irregularity index between 3 to 6
mm

7. Having permanent dentition

8. No need to tooth extraction in the treatment
plan

9. Willingness to participate in the study

After selecting the patients, first, the aim of
the study was explained to them and after
obtaining their written consent (consent of
parents for patients under the age of 18 years),
they were included into the study. Information
about age and gender was recorded in a
checklist. One week before bonding, scaling was
performed for all patients, and then, oral health
education were provided for them. Before
orthodontic treatment and after drying the
patients’ tooth surface with air spray and
isolation with a cotton roll, GCF was collected
before any other treatment.

Paper tape was placed in the gingival sulcus
1-2 mm below the gingival margin in the
distolabial site of the maxillary central teeth for
60 seconds. Then, fixed orthodontic treatment
was done using MBT 0.022-inch slot bracket
system with placing the initial Archwire 14 TiNi
(OrthoTechnology). The patient was called and
gingival crevicular fluid was collected 24 hours,
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7 days, and 28 days after the beginning of
treatment (3, 21, 22). Then, the paper tape was
placed in a sterile tube, sent to the laboratory,
and kept in a refrigerator at -20°C until the
experiment day. It should be noted that the paper
tape contaminated with saliva or blood were
excluded from the study. Gingival fluid
collection for patients’ matching was performed
in all patients in the evening between 4 p.m. and
5 p.m. In this study, IL-8 was measured using
enzyme-linked immunosorbent assay (ELISA).

The measurement was performed using
ab46052 kit (England). The sample preparation
method was performed according to the
manufacturers’ instructions. The concentrations
of the samples prepared with standard IL-8 were
compared. The concentration of each biomarker
(pg/uL) was measured using bioTek (ELx 808,
the USA). The obtained data were entered into a
checklist, and then, computer for analysis by
SPSS version 20 software. Data were analyzed
using repeated measurement test at a
significance level of 0.05. The present study was
approved by the Ethics Committee of Kerman
University of Medical Sciences (Ethical code:
IR.KMU.1394.335).

Results

In the present study, 10 patients (50%) were
under the age of 19 years and 10 patients (50%)
were 19 years old and older. Out of these
patients, 14 (70%) were female and the rest were
male. The mean age of the patients was 19.11 +
6.23 years. Figure 1 presents the mean and
standard deviation of IL-8 level at the beginning
of treatment and different time periods. As seen,
the level of IL-8 at the baseline was higher than
the other time periods. Generally, the level of IL-
8 on the first day after treatment significantly
decreased compared to the baseline (P = 0.025).
There was no statistically significant difference
between the age groups below 19 years and 19
years and older in different time periods in terms
of IL-8 level. Also, there was no statistically
significant difference between gender and time
periods in terms of IL-8 level (Table 1). Table 2
presents the mean and standard deviation of IL-
8 levels in treatment time periods separately
based on the age group of the patients. In the age
group of 19 years and older, the level of IL-8 on
the first day showed a significant decrease
compared to the baseline (P = 0.011). However,
no statistically significant difference was
observed between the two age groups in terms of
IL-8 level, one week and four weeks after
treatment.
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Figure 1. Mean and standard deviation of IL8 concentrations (pg/pL) in different intervals of treatment.
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Table 1. Correlation between IL-8 concentration with gender and age group

Treatment Time

Baseline

1 Day

1 Week 4 Weeks

Gender Mean * SD Mean * SD Mean * SD Mean * SD P-value
Male

<19 years old 14.25+14.09 12.61+7.38 10.7044.60 8.26+5.80 0.221

>19 years old 22.00+15.12 14.79+2.73 23.84+6.63 43.44+9.03 0.224

Total 16.72+13.69 13.3445.96 15.0848.22 19.98+19.14 0.227
Female

<19 years old 49.62+48.60 14.59+9.66 18.71+17.92 14.58+9.17 0.416

>19 years old 22.64+13.09 12.70+5.18 16.5614.62 23.78+20.58 0.405

Total 43.51+£34.69 13.58+8.43 17.55+12.08 19.58+16.43 0.447

Table 2. Comparison of IL-8 levels in gingival crevicular fluid between
adults and adolescents before and after orthodontic treatment

Treatment Time  Age Group (years) Mean SD P-value
Baseline jg gg:;g iggg 0.488
I
Ly O S
4 Weels 1o mo w05

Discussion

Mechanical stresses caused by orthodontic
appliances stimulate periodontal cells to produce
biologically-active  substances  that are
responsible for remodeling connective tissue and
activity of osteoclasts. These biological
substances can be monitored non-invasively in
the GCF (23). In the present study, GCF was
used to measure IL-8 during orthodontic
movements. Similar studies have shown that
GCF is a suitable and non-invasive instrument
for measuring mediators (12, 22, 24-26) and has
acceptable sensitivity and repeatability in
different phases of orthodontic treatment (27). In
the present study, the mean IL-8 concentration
decreased one day after treatment compared to
baseline, and then, increased one week and four
weeks after treatment, although it did not reach
the baseline level. These results are inconsistent
with the results of the study of Kaya et al. (2010),
in which the levels of IL-8, IL-2, and IL-6
increased in the time periods after orthodontic
treatment compared to the baseline (3). This
discrepancy can be attributed to the differences
between the time periods studied. In the study of
Kaya et al. (2010), the study days were 7 days,
21 days, and 6 months after the beginning of
treatment. In the present study, there was no
statistically significant difference between IL-8
levels and treatment time periods of 24 hours,
one week, and four weeks after treatment, which
is consistent with the results of the studies by
Chami et al. (2018), which showed no
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statistically significant difference between IL-
1B, IL-7, IL-8, and IL-17 levels and time periods
after treatment except the first day (28), and
Afshar et al. (22), which showed no significant
difference between IL-1p and TNF-a levels and
time periods after treatment. Also, Kaya et al.
(2010) did not find a statistically significant
difference between days 3-7 in terms of TNFao,
IL-1B, and IL-8 levels after leveling. It is
believed that IL-8 plays a major role in the
pathogenesis of various forms of periodontitis,
and its high levels is seen in these patients (29).
It is a strong pro-inflammatory cytokine that
plays a key role in recall and activation of
neutrophils in inflammation. They are secreted
by monocytes and are involved in regulating
bone resorption during orthodontic movement of
teeth (30). In the present study, a significant
difference was found between the two age
groups (adolescents and adults) in terms of the
IL-8 concentration on the first day of treatment
and baseline. The IL-8 concentration was lower
in adults compared to adolescents, although no
statistically significant difference was reported
between these two age groups totally, which is
consistent with the results of other studies,
indicating no statistically significant difference
between the groups of adults and adolescents in
terms of IL-1 and TNF a level (21, 22).

A systematic review and meta-analysis study
by Schubert et al. (2020) showed that in most
studies, younger people showed faster OTM in
the early phase of treatment and the cytokine
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level was more significant. Older patients
showed a delayed response to orthodontic forces
(31). Since the age range of patients in this study
was small, the insignificance of IL-8 levels in the
two study groups can be justified. In the present
study, there was no statistically significant
difference between patients’ gender and IL-8
concentration during treatment. This result is
consistent with the results of other studies that
did not show a difference between gender and
level of inflammatory cytokines during
orthodontic teeth movement (22, 32). In a review
article, it was revealed that response to different
orthodontic/orthopedic methods does not differ
in terms of the patient’s gender (33). One of the
limitations of this study was small sample size
and small age range of the participants, so the
results cannot be generalized to all age groups
and should be interpreted with caution despite
some studies about inflammatory cytokines in
OTM, indicating a decrease in the concentration
of IL-8 after 30 days (34).
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