Salivary PGE2 as a Potential Biochemical Marker during
Orthodontic Treatment Associated with Periodontal Disease
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PGE2 and IL14 are key mediators involved in periodontal disease, strong stimulators of bone resorption,
produced by the cells of the human periodontal ligament in response to mechanical stress. Saliva has an
impressive number of components with a protective role, but it also contains markers used in identifying
oral inflammation processes. This is why studying the levels of PGE2-type markers in saliva can be a very
valuable diagnostic instrument. The results of the post-treatment values of PGEZ have shown a significant
decrease after both alternatives of treatment. To conclude, the values of PGE2 decreased more in the case
of combined treatment. When associated with orthodontic treatment, periodontal therapy determined a
significant statistical decrease of PGEZ2 values, indicating in an obvious manner the decrease of inflammation

and the improvement of the periodontal status.
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PGE2 and IL1[3 are key mediators involved in periodontal
disease, strong stimulators of bone resorption, produced
by the cells of the human periodontal ligament in response
to mechanical stress. PGE2 not only mediates
inflammatory responses such as the increase of vascular
permeability and dilation, but can also work as strong
stimulators of bone resorption and formation. This dynamic
mechanism can be influenced by the concentration of
PGE2.

Saito et al. have shown that the cells of the periodontal
ligament respond to mechanical stress (in vivo and in vitro)
by increasing their production of PGE2. Therefore, after the
application of mechanical forces, the cells of the
periodontal ligament produce such quantities of mediators
that they are diffused into the gingival crevicular fluid (GCF)
and afterwards into the saliva. Although it is known that
the severity of the periodontal disease is influenced by the
age of the host, the role of the ageing phenomenon in
orthodontic tooth movements has not been very clearly
identified. The production of PGE2 in the cells of the human
periodontal ligament is exacerbated by mechanical stress.
Nevertheless, the role of the changes related to ageing in
the susceptibility of the periodontal ligament as a response
to mechanical stress remains unclear.

Saliva has an impressive number of components with a
protective role, but it also contains markers used in
identifying oral inflammation processes. Previous research
has shown that saliva can be a viable diagnostic fluid, with
genuine practical applicability.

As far as saliva is concerned, its composition, as well as
that of other oral fluids, reflects the liquid and tissue levels
of immunological, tumoral and therapeutic molecules, as
well ad the presence of oral and systemic disease markers.
We can thus state that saliva faithfully expresses the totality
of systemic modifications.

Experimental part
The aim of this study was to evaluate the differences
between the saliva levels of inflammation biomarkers of
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E2-type prostaglandins in patients wearing orthodontic
appliances who had a stabilised pre-existing periodontal
pathology (chronic periodontitis localised in minimum 3
teeth) by comparison to patients with the same pathology
who did not receive orthodontic treatment.

The 60 patients included in the study were divided into
three groups, as follows: group A, the control group,
represented by 16 patients without periodontal disease,
without clinical gingival modifications; group B, 22
patients with periodontal disease (chronic periodontitis
localised in minimum 3 teeth), who have received
periodontal treatment; group C, 22 patients with
periodontal disease (chronic periodontitis localized in
minimum 3 teeth) who have received both orthodontic
and periodontal treatment.

Saliva was collected in two instances from the patients
included in groups B and C, as follows:

-forgroup B, aninitial collection, with a second one six
months after the end of the periodontal treatment

-for group C, an initial collection, with a second one six
months after periodontal stabilisation and instauration of
orthodontic treatment

Both for the patients in group B and those in group C, the
periodontal treatment was the same and consisted in
supragingival and subgingival scaling and root planing.

Saliva, serum and gingival fluid (GCF) have been
investigated as research micromedia in the activity of the
periodontal disease. Of these, saliva has a number of
advantages compared to techniques that use blood as a
research:

- easy to collect

- easy to manipulate

- easy to analyse

- easy to store and transport

- lack of discomfort and anxiety typical of parenteral
collection

The level of PGE2 in saliva can increase during
orthodontic tooth movements, and its quantification
provides a non-invasive in vivo model for investigating the
dynamics of mediator production [1,2].
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In order to investigate age-related modifications in the
orthodontic ligament cells capacity to biosynthesise PGE2,
we have examined in vivo the effects of mechanical
tension on the expression of PGE2 by the periodontal
ligament cells into the saliva during the first month of
orthodontic treatment.

The proposed study has used for laboratory
determinations sandwich-type ELISA tests, due to their high
sensitivity and specificity.

Results and discussions

The results obtained from this research are shown in
the tables below.

The values of PEG2 show significant differences
between the analysed lots (F=365.53, p<<0.01).

The study of PGE, values before treatment shows
significantly higher values in the case of patients whose
periodontium was affected (F=678.58, p<<0.01, 95%ClI),
as well as significantly higher values in the case of patients
receiving associated periodontal treatment (p=0.0027).

The results of the post-treatment evaluation of PGE2
values have shown a significant decrease; however,
although before treatment the values of PGE2 in the case
of patients with combined treatment were higher after
treatment, they did not show significant differences
(p=0.903) by comparison with the values corresponding
to patients who received only periodontal treatment. In
conclusion, the values of PGE decreased more in the case
of combined treatment.

Confrol patients Value of PGE; in salva Sex | Malocclusion Patient's age
(ng/ml)
1 322 F Angle Clz 1 21
2 4858 M Angle Cls I 26
3 47492 F Angle Clz 1 25 Table 1
N 2746 M | AngleCll 28 EVALUATION OF PGE2
) 98.07 F Angle Cls I il FOR THE PATIENTS IN LOT
8 5413 M Angle Cls1 Ef A, THE CONTROL GROUP
7 6351 F Angle Cls 1 36 (PATIENTS WITHOUT
g N i) F Angle Cle T 5 PERIODONTAL DISEASE
g 36,53 P Angle Cls1 Pl Mﬁfgc"g'&'*s%ﬂs)
10 6739 M Angle Clz 1 2
11 3861 M Angle Cls 1 3l
12 4385 F Angle Cls I 23
13 3334 F Angle Cls I 37
14 683.48 M Angle Cls 1 38
13 36.73 F Angle Cls 1 32
14 34733 M Angle Cls I 30
Table 2

EVALUATION OF PGE2 FOR THE PATIENTS IN LOT B (PATIENTS WITH PERIODONTAL DISEASE), WHO RECEIVED PERIODONTAL TREATMENT
BEFORE THE ORTHODONTIC TREATMENT AND 6 MONTHS AFTER IT

Patients with Walue of PGE; in patient's Walue of PGE: in patient's Sex Malecclusion Patient's age
chronic saliva befors pericdontal saliva at re-evaluation, 6
pertodontal treatment (ng/ml) months after periodontal
dizease treatment (ng/ml)

1 35123 18534 F Angle Cls 1 )
2 376.34 21372 M Angle Cls TIT 34
3 33512 19567 F Angle CIs T2 30
4 35773 17534 M Angle CIs T2 3l
3 403.23 19474 F Angle Cls Twath crowding 26
B 33387 18723 M Angle CIs T2 28
7 31248 164,85 F Angle Cls Twath crowding 26
3 28045 17584 F ClsII'1 k)
g 34857 17512 M Cls T2 3l
10 32564 168937 F Cls T2 23
11 305.683 17954 M Angle Cls I1T 23
12 41263 24385 M Angle Cls Twath crowding 27
13 342435 1732 F Angle Cls T 33
14 33485 151.17 M Angle Cls I1T 20
15 32458 16539 F Angle Cls I1T 36
18 34575 21628 M Angle Cls 1 32

1 326.48 22158 F Angle Cls I 3l
18 33804 20647 M Angle Cls IIT 34
1% 43475 24851 F Angle Cls Twath crowding 36
20 338.39 178.52 M Angle Cls IIT 38
21 20417 167.1% F Angle Cls 1IN 30
22 304.78 170.06 F Angle Cls 1 20
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Table 3

EVALUATION OF PGE2 FOR THE PATIENTS IN LOT C (PATIENTS WITH PERIODONTAL DISEASE), WHO RECEIVED PERIODONTAL TREATMENT
ASSOCIATED WITH ORTHODONTIC TREATMENT, BEFORE TREATMENT AND 6 MONTHS AFTER THE PERIODONTAL STABILISATION AND
BEGINNING OF ORTHODONTIC TREATMENT

Patients with cu Value of PGE; nthe | Value of PGE; npatients | Sex Maloccluzion Patient's age
periodontal disease saliva of patients saliva at re-evaluation §
about to receive before periodontal months after periodontal
orthodontic treatment treatment and stabilization and beginning
crthodontic treatment of orthodontic treatment
(ng/ml) (ng/ml)

1 314,24 23472 F | Angle Cls I with crowding a5

2 30809 17954 A Angle Cls I with crowding 23

3 J3B.15 18527 A Angle Cls 1172 L

4 Fladl 19478 F | Angle ClsII11 Eb|

3 31753 16589 F | Angle CIsII72 34

[ 27803 15634 A Angle Cls I with crowding L

i 28871 18319 F | Angle ClsII11 50

3 31293 20854 M Angle Cls 11T 32

o 32043 20514 F | Angle ClsII2 3l

10 20538 18264 M Angle Cls 11T 32

11 304.82 19528 F | Angle ClsII2 34

12 32475 21431 W | Angle Cls I with crowding 33

13 204728 190.65 F | Angle ClsII2 38

14 30518 206.87 M | Angle ClsII1 26

15 316.74 186.26 M Angle Cls 11T 34

18 334.19 24N F ! Angle CIsTII 37

17 33B.a2 23510 F ! Angle CIs TI'T 32

18 33315 21631 M Angle Cls TI72 31

19 o5 17548 M Angle Cls TIT 18

20 31848 17183 F ! Angle CI: TI72 38

i | 336.848 19518 M Angle Cls TIT 36

2 33529 206.15 F ! Angle CIs TI'T 31

Table 4

STATISTICAL INDICATORS OF PGE, IN PATIENTS WITH PERIODONTAL DISEASE (MINIMUM 3 TEETH AFFECTED) WHO RECEIVED

PERIODONTAL TREATMENT IN ASSOCIATION (YES/NO) WITH ORTHODONTIC TREATMENT
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Fig.1. Statistical indicators of PGE, in patients with periodontal

disease
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Categ. Box & Whisker Plot: Valoarea PGEZ in saliva (ngiml)
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Fig.2. Statistical indicators of PGE, in patients with periodontal
disease before treatment
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Categ. Box & Whisker Plot: Valcarea PGEZ in saliva (ng/ml)
F{2.00,57.00) = 217.94, p=0.000; KW-H{2,80) = 24.88, p=0.000

Include condition: moment="dupa tratament™
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Fig.3. Statistical indicators of PGE, in patients with periodontal
disease, after treatment
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Fig.4. Statistical indicators of PGE, in patients with periodontal
disease before treatment, in relation to the Angle class

Table 6
STATISTICAL INDICATORS OF PGE2 [ng/mL] IN PATIENTS WITH PERIODONTAL DISEASE (MINIMUM 3 TEETH AFFECTED) WHO RECEIVED
PERIODONTAL TREATMENT IN ASSOCIATION (YES/NO) WITH ORTHODONTIC TREATMENT, IN RELATION TO THE ANGLE CLASS

Before | Mean | Mean | |
treatment | Angle PGEx — StdDev. | Std.Err.| Min @ Max | Q25  Median | Q75
S03% 0 +8Ek
[mg/ml]
1 33238 30042 0 36470 2020 10.10 30678 ¢ 35123 31643 33612 1 343490
] 2 3N 30510 ; 47645 5384 2692 31248 | 43475 1 357860 | 40703 . 423460
E;::E:ﬂ 3 308.09 23581 ¢ 38157 2654 1604 28045 1 34246 1 28045 | 20417 . 34246
4 33813 32017 0 35612 ) 1448 647 32312 0 35703 0 32584 0 33347 ) 348
5 336.40 J1204 0 38077 302 948 30563 0 37634 32456 ¢ 33662 1 33344
1
periodontal 2 306.58 27500 ¢ 338.07 1 1879 .39 27863 1 32475 1 293466 | 31148 1 31951
treatment 3 384 28027 35642 2T M 12.09 28871 ¢ 35862 30518 ¢ 32841 o 3332%
+orth. treat. | 31341 J04.64 1 33217 1 14.88 362 20428 ¢ 33815 30682 ; 31848 1 33315
5 31547 20688 4071002 123 20574 33686 20638 ; 31484 1 33419
conirol 1 56.16 5223 16010 739 183 4365 | 6967 5070 @ 5538 61.06
_ F (93% confidence imterval) | THE TEST FOR COMPARINGT?I'EE \/7ALUES OF PGE2 [ng/mL] IN
Kuskal-Wallis Test 2167271 0.00 PATIENTS WITH PERIODONTAL DISEASE

Flot of Means and Conf. Intervals (85.00%) PGEZ in saliva [ng/ml)
fteraple pandonialE. F4.17) =0.9169, p = 04767, Kiv-H[4. 22)= 3.5146,p = Q4TS

feraple pancdontala + TO:

Fi3.18) = L4479 p= 07215
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Evaluation of PGE, in relation to the Angle class

After treatment, the values of PGE2 decreased
significantly, but the values remained significantly higher
compared to the control lot. Depending on the Angle class,
the values of PGE, no longer show significant differences
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Fig.5. Statistical indicators of PGE, in patients with
periodontal disease, after treatment, in relation to the Angle
class

either in the patients who received combined treatment
(F=0.44, p=0.7218) or in the patients who only received
periodontal treatment (F=0.91, p=0.476).

Post-treatment values in relation to the Angle class, do
not show significant differences in the case of the two
patient groups.
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Table 8
STATISTICAL INDICATORS OF PGE2 [ng/mL] IN PATIENTS WITH PERIODONTAL DISEASE (MINIMUM 3 TEETH AFFECTED) WHO RECEIVED
PERIODONTAL TREATMENT IN ASSOCIATION (YES/NO) WITH ORTHODONTIC TREATMENT, IN RELATION TO THE ANGLE CLASS

Mean Mean . .
After treatment Angle PGEingiml] 057 | 2537 Std.dev. ! Stderr. . Min | Max | Q25 | Median | Q75
1 1598 15731 2423 1 267 133 1701 2276 17707 1 200.8 2158
iodontal 2 2132 148.7 1 2707 ¢ 405 203 1648 | 2405 1798 | 2182 246.6
E:':;’m';:t 3 1721 1611 1831 | 44 16 1672 1758 1672 1133 1558
4 2005 14721 2338 | 4290 122 1604 1 27311 175331 1872 1857
3 1874 168.1 1 2067 | 184 1.3 1654 1 2133 1 1785 ¢ 1804 2065
1
periodontal 2 1962 1405 1 2319 | 350 173 15363 1 2347 1 1679 | 19690 2245
treatment 3 2051 1811 2202 | 194 8.7 1832 ¢ 2351 1 1943 | 2062 2069
+ orth. treatment 4 1902 1738 2066 1 178 6.7 1656 2183 1 1718 | 1907 2051
3 1855 17631 2147 | 183 15 1755 12247 1 1826 ¢ 19090 2085
control 1 36.2 522 1601 74 1.8 436 697 30.7 354 61.1
F (95%¢ confidence interval) P Table 9
Euskal-Walliz Test 3021430 0000000 THE TEST FOR COMPARING THE VALUES OF PGE2 [ng/mL]
PGE, (ng/ml] IN PATIENTS WITH PERIODONTAL DISEASE
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I i T indicators of PGE, in
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Salivary inflammation markers have three important
roles: to help identify patients with periodontal risk before
tissue destruction occurs, to help evaluate disease activity
and evolution, and, last but not least, to guide the
development of new treatment protocols that are
predictable and effective [3].

Numerous studies exist, carried out using mainly
crevicular fluid and venous blood, but researching cytokines
in saliva still provides ample perspectives that can be
explored.

Javaid et al. underline the fact that the early detection of
disease is vital not only in order to reduce the severity of
the problem and to reduce complications, but also in order
to significantly increase the success rate of treatment.
Saliva has been studied intensely in recent decades due to
the fact that it represents an easily achieved and non-
invasive exploration, as well as due to the abundance of
biomarkers, material and proteins that can be determined
init [4].

Kaufman showed that numerous biomarkers in saliva
can be associated to the periodontal disease. Of these we
can mention inflammation mediators, enzymes,
keratinized epithelial cells, immunoglobulins, salivary ions
and hormones. [5].

Conclusions
In association with orthodontic treatment, periodontal
therapy determined the statistically significant decrease
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patients with
periodontal disease, in
relation to the Angle
class

1955
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of PGE2 values, indicating in an obvious manner the
decrease of inflammation and the improvement of the
periodontal status.

This study could not identify a statistically significant
correlation between salivary levels of PGE2 after combined
treatment and the type of malocclusion.
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