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Evaluation of the Salivary Levels of Interleukin-17 and
Galectin-3 in Patients with Periodontitis and Type 2 Diabetes
Mellitus
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Background: Periodontitis and type 2 diabetes mellitus are both considered as a chronic disease that affect many people and have an
interrelationship in their pathogenesis. Objective: The aim is to evaluate the salivary levels of interleukin-17 (IL-17) and galectin-3 in
patients with periodontitis and type-2 diabetes mellitus. Materials and Methods: The samples were gathered from 13 healthy (control
group) and 75 patients split into 3 groups, 25 patients with type 2 diabetes mellitus and healthy periodontium (T2DM group),
25 patients with generalized periodontitis (P group), and 25 patients with generalized periodontitis and type 2 diabetes mellitus
(P-T2DM group). Clinical periodontal parameters were documented. The concentration of IL-17 and galectin-3 in salivary samples
was estimated using enzyme-linked immunosorbent assay. Result: The concentration of IL-17 in the T2DM group (388.612+120.111
pg/mL), the P group (443.887£69.188 pg/mL), and the P-T2DM group (532.769 £137.673 pg/mL) showed higher values than the
control group (292.079 £ 62.356 pg/mL) with a significant difference at (P < 0.05). Also, the P-T2DM group showed higher values
than the P group and the T2DM group with a significant difference (P < 0.05). The concentration of galectin-3 in the T2DM group
(2.409£0.147ng/mL), the P group (2.699 £0.386 ng/mL), and the P-T2DM group (2.568 £0.285ng/mL) showed higher values than
the control group (1.888 £0.356 ng/mL) with a significant difference (P < 0.05). The P group showed a higher value than the T2DM
group with a significant difference (P < 0.05). Conclusion: Salivary IL-17 and galectin-3 levels might be used as a biomarker for
periodontitis.
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neutrophils, macrophages, dendritic cells, natural killer
cells, gamma delta T cells, and mast cells.! Furthermore,
Th17 cells also produce other cytokines like tumor
necrosis factor alpha, IFN-vy, IL21, and IL22.1

INTRODUCTION

Periodontitis is a chronic inflammatory condition that
causes inflammation of the tissues surrounding the teeth
that eventually ends with loss of the tissue-supporting

structure.! Diabetes mellitus type II (T2DM) is a global
disease characterized by insulin secretion defects and/
or a decrease in insulin sensitivity.”) Individuals’ poor
glycemic controls are more susceptible to a variety of
short- and long-term problems.?*#

Interleukin-17 (IL-17) is a cytokine that is produced by
T helper 17 (Th17) cells and serves a variety of roles.
IL-17 family is categorized as a unique family because
the receptor of IL-17 lacks a homologous structure to
another type of protein.’! Although Th17 cells are the
most likely to produce IL-17, they can also produce by
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IL-17 has been linked to the pathogenesis of periodontitis
in a variety of ways. IL-17 may stimulate the expression
of receptor activator of nuclear factor kappa-B ligand
(RANKL) that promotes osteoclastogenesis.®l Inducing
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inflammatory responses by activating other mediators
released by macrophages, epithelial, dendritic, and
fibroblastic cells.”? The activation of certain matrix
metalloproteinases can contribute to periodontal tissue
damage.'V Also, studies suggested that IL-17 may have a
significant effect on the pathogenesis of T2DM.!M

Galectin-3 (Gal-3) is a glycoprotein that belongs to the
lectin family, and it considers a single member of the
chimera type of galectin made up of three structurally
different domains 1) short N-terminal domains,
2) collagen-a-like domain, and 3) the carbohydrate
recognition domain? Gal-3 is found in a variety of human
tissues, including immune cells.'”) This biomolecule is
present in the cytoplasm and can be transferred to the
nucleus and released to the periphery or out of the cell.
As a result of these properties, Gal-3 achieves biological
activities that vary depending on its position. Gal-3
contributes to the chemoattraction of macrophages and
monocyte to the tissue and promotes the generation of
proinflammatory mediators.'>'¥ Gal-3 might have a role
in periodontal disease pathogenesis, which is attributed
to its higher concentrations in periodontitis.l'’) This study
aims to evaluate the salivary levels of IL-17 and galectin-3
in patients with periodontitis and type-2 diabetes mellitus.

MateriaLs AND MEeTHODS

This study was an observational case—control study
conducted at Al-Kindi Teaching Hospital and Al-Elwya
Specialist Dental Center at a time frame from January 2022
to April 2022. All participants were given information
about the goals of the study and agree to participate.
To calculate sample size, IL-17 was used as a primary
outcome of the study. Sample size was conducted using
G*Power version 3.0.10 basis on data retrieved from a
previous study!® at 95% confidence interval and 5% error
margin.

Selection of groups
This study includes 88 individuals with ages between 35
and 65 years. They were split into:

Control group: included 13 periodontally and systemically
healthy individuals (bleeding on probing (BOP) <10%,
probing pocket depth (PPD) of <3 mm).[!"!

Type 2 diabetes mellitus (T2DM) group: included
25 patients with healthy periodontium and had been
diagnosed by a specialist as T2DM patients and their
current glycated hemoglobin HbAlc test >7%. The
diagnosis of T2DM was performed on the basis of the
recommended criteria by American diabetes association.

Periodontitis (P) group: included 25 nondiabetic patients
with generalized periodontitis (>30% of teeth involved),
a patient considered periodontitis if interdental clinical

attachment loss (CAL) is detectable at two or more
non-adjacent teeth, or buccal or oral CAL >3mm with
pocketing >3 mm is detectable at >2 teeth, unstable (PPD
>4mm with BOP or PPD >5mm).l'8

Periodontitis—type 2 diabetes (P-T2DM) group: included
25 patients with the same criteria mentioned.

Exclusion criteria: patients with systemic diseases rather
than T2DM, pregnant women, antibiotic treatment,
smoker patients, previous periodontal therapies less than
3 months, patients who are not willing to participate,
patients receiving insulin treatment, and patients with
diabetic complications.

Unstimulated saliva samples were essential for estimating
the level of IL-17 and Gal-3. The saliva samples were
gathered by using a passive method from all groups at
a time (9 a.m.—11 a.m.). Samples were centrifuged at
approximately 3000 rpm for 20 minutes by a centrifuge
machine (Hettich, Germany) in order to separate the clear
supernatant. Then the samples were saved at -20°C till the
enzyme-linked immunosorbent assay was accomplished.

Clinical periodontal parameters were recorded by using
William’s periodontal probe for all subject to assess plaque
index (PLI), the presence of plaque for each surface of
the tooth received a score of 1, and the absence of dental
plaque received a score of 0.°) Assessment of BOP, by
inserting a periodontal probe with a gentle force into
the bottom of the gingival sulcus or periodontal pocket
if there is bleeding within 15-30 seconds, the surface
was given a score of 1 and a score of 0 for nonbleeding
surfaces.”” Assessment of PPD, the distance extending
from the gingival margin to the deepest point where the
periodontal probe goes into the pocket or/sulcus and
assessment of CAL, and the distance extending from the
cementoenamel junction to the base of the pocket.

The calibration was made to achieve examiner accuracy
and repeatability by measuring the clinical periodontal
parameters for five volunteers until reach the level of
agreement >0.75.

Using MyBioSource enzyme-linked immunosorbent assay
test kit/USA (96-wells) for quantitative measurement of
salivary levels of 1L-17 and Gal-3, the measurements
were applied according to the instruction provided by
the manufacturer. The absorbance was measured using
a spectrophotometry plate reader (HumaReader HS,
Germany) at 450 nm.

Statistics

Using statistical package for social science, SPSS version
24. Test normality by the Shapiro-Wilk test, data
descriptive and inferential statistics were used. One way
analysis of variance (ANOVA) followed by Games-Howell
or Tukey HSD post hoc tests for parametric variable,
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independent sample z-test, and Pearson correlation (r).
The level of significance of P-value was <0.05.

Ethical approval

The study was conducted in accordance with the ethical
principles that have their origin in the Declaration of
Helsinki. It was carried out with patients’ verbal and
analytical approval before the sample was taken. The
study protocol and the subject information and the
consent form were reviewed and approved by a local
ethics committee according to the document number 456
(including the number and the date in (19-1-2022) to get
this approval.

ResuLts

The data were normally distributed by using the Shapiro—
Wilk test. Ageranged from 35 to 65 years, with a total mean
and standard deviation of 52.863 and 8.028, respectively.
While in gender distribution, there were 51 men and 37
women among the participants, as shown in Table 1.
Concerning clinical periodontal parameters, P-T2DM
recorded the highest mean value of PLI (73.731+13.314),
BOP (64.068£9.965), PPD (5.097%0.601), and CAL
(3.992£0.978) as described in Table 2. Regarding PLI
and BOP, there was a statistically significant difference
among groups at (P < 0.05) by using ANOVA followed by

post hoc test Tukey HSD and Games-Howell, respectively.
The result showed a statistically significant difference
between all pairgroups regarding PLI and BOP except
when compared the control group with the T2DM group
in PLI there was a statistically nonsignificant difference
at (P > 0.05). However, a statistical analysis using the
independent sample 7-test for PPD and CAL showed no
significant difference between the P-T2DM group and
the P group.

The mean concentrations of IL-17 were highest in the
P-T2DM group (532.769%137.673 pg/mL). Statistical
analysis by using the ANOVA test showed significant
differences among groups at P < (0.05. Following multiple
comparisons, using Games-Howell post hoc test, the only
nonsignificant result was found when comparing the P
group with the T2DM group, while other findings were a
statistically significant difference [Table 3]. Regarding the
mean concentrations of Gal-3 were highest in the P group
(2.699%0.386ng/mL), the ANOVA analysis showed
a significant difference among groups at (P < 0.05).
Following multiple comparisons using the Games-
Howell post hoc test, a nonsignificant result was found
when comparing the P-T2DM group with the p group
and T2DM group, while other findings were a statistically
significant difference [Table 3].

For correlation of IL-17 with clinical periodontal
parameters showed a significant moderate positive

Table 1: Distribution of age and gender among study group

Control T2DM P P-T2DM Total P-value
Age (Mean + SD) 49.000+8.621 55.280+7.797 51.440£7.730 53.880£7.655 52.863+8.028 0.089%
Gender
Male (N) 7 15 16 13 51 0.832*
Percentage 53.85 60 64 52 57.95
Female (N) 6 10 9 12 37
Percentage 46.15 40 36 48 42.05
* One-way ANOVA, * Chi-Square, P > 0.05 = nonsignificant, bold value indicates P < 0.05 = significant
Table 2: Means value of clinical periodontal parameters (PLI, BOP, PPD, CAL) and hiomarkers
Control T2DM P P-T2DM P-value
Mean + SD Mean + SD Mean + SD Mean + SD
Clinical parameter
PLI 24.641+11.864 32.374£10.213 64.1121+15.046 73.731+13.314 0.000*
BOP 4.531+£2.506 7.111+1.419 55.922+10.449 64.068 +9.965 0.000*
PPD - - 4.792+0.501 5.097£0.601 0.058*
CAL - - 3.579+0.918 3.992+0.978 0.130*
Biomarker
IL-17 pg/mL 292.079£62.356 388.612+120.111 443.887+69.188 532.769+137.673 0.000*
Gal-3ng/mL 1.888+0.356 2.409+0.147 2.699+0.386 2.568+0.285 0.000*

*One-way ANOVA, “independent sample 7T-test, P > 0.05 = nonsignificant, PLI = plaque index, BOP = bleeding on probing, PPD = probing pocket
depth, CAL = clinical attachment loss, bold value indicates P < 0.05 = significant
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Table 3: Intergroup multiple comparisons of IL-17, Gal-3, and clinical periodontal parameters (PLI, BOP) between all pairs of

study groups by using post hoc tests

IL-17 pg/mL® Gal-3 ng/mL$ PLI? BOPS

Control 0.012 0.001 0.300 0.016
0.000 0.000 0.000 0.000

P-T2DM 0.000 0.000 0.000 0.000

P 0.208 0.007 0.000 0.000
P-T2DM 0.032 0.528 0.047 0.034

P-T2DM 0.001 0.081 0.000 0.000

SGames-Howell, "Tukey HSD (honestly significant difference), PLI = plaque index, BOP = bleeding on probing, P > 0.05 = nonsignificant , bold value

indicates P < 0.05 = significant

Table 4: Correlation of salivary IL-17, Gal-3 with clinical periodontal parameters among study group using Pearson correlation

(n
Groups Markers BOP PPD CAL
r P-value r P-value r P-value r P-value
Control IL-17 0.389 0.189 0.450 0.123
Gal-3 0.045 0.885 -0.009 0.976
T2DM IL-17 0.204 0.327 0.149 0.477
Gal-3 0.306 0.136 0.109 0.605
P IL-17 0.233 0.263 0.281 0.173 0.408 0.043* 0.637 0.001*
Gal-3 0.382 0.060 -0.017 0.937 0.228 0.273 0.133 0.527
P-T2DM IL-17 0.600 0.002* 0.501 0.011* 0.567 0.003* 0.240 0.248
Gal-3 0.505 0.010* 0.266 0.198 0.354 0.082 0.167 0.426

* Significant P < 0.05, PLI = plaque index, BOP = bleeding on probing. PPD = probing pocket depth, CAL = clinical attachment loss , bold value

indicates P < 0.05 = significant

correlation of 1L-17 with PPD and CAL in the P group.
While for the P-T2DM group, there was a significant
moderate positive correlation of IL17 with PLI, BOP,
and PPD [Table 4]. For correlation of Gal-3 with clinical
periodontal parameters, it showed a significant moderate
positive correlation of PLI with Gal-3 in the P-T2DM
group [Table 4].

Discussion

The mean concentrations of 1L-17 in the P group were
higher than in the control group, with a significant
difference between them. This result agrees with other
studies by Yang et al. 1 and Mushtaq ez al.?? Conversely,
Ozgaka et al.® reported a lower level of IL-17 in the P
group compared to the control group. Isaza-Guzman
et alP¥ recognized a zero concentration of IL-17 in
saliva. These variations in salivary cytokine levels may
be attributable to differences in ethnicities, flow rate,
quantity, contents of saliva, and whether the saliva is
stimulated or unstimulated which may impact cytokine
concentrations.

The increase in IL-17 levels in periodontitis may be related
to the cells of periodontal tissues producing IL-17 locally
in response to microbial challenges. IL-17 action directly
or indirectly on host tissues.’ First, increased I1L-17
intensifies inflammatory responses and causes tissue

damage by promoting the synthesis of inflammatory
and osteoclastogenic mediators by gingival resident
cells. Second, IL-17 may act on osteoblasts, resulting in
prostaglandin2 (PGE2) generation and expression of
RANKL on B cells, T cells, and gingival fibroblasts. This
stimulates osteoclast progenitor cells to differentiate into
mature osteoclasts, leading to the resorption of alveolar
bone.®

This study also showed a significant increase of 1L-17
levels in the T2DM group compared with the control
group, this result comes in agreement with other study by
Ding et al.®”. IL-17 in co-operates with other cytokines
seen to play a risk factor for the development of T2DM.2¥

The salivary level of IL-17 was revealed to be the highest
value in the P-T2DM group. Whereas hyperglycemia
has been linked to the production of oxygen-free
radicals, activation of oxidative stress, and secretion of
inflammatory cytokines.” Furthermore, the release of
these inflammatory factors can stimulate osteoclasts,
causing damage to periodontal and bone tissue and
exacerbating periodontal diseases. Therefore, poor
glycemic control can induce an inflammatory response
and affect periodontal health. The result was similar to
another study by Ding et al?"

This study showed a higher mean concentration of salivary
Gal-3 in periodontitis than in control with a statistically
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significant difference between them. Also, Isola et al.B%
found the same result in the salivary sample. While
Karsiyaka et al.P found the same results in their study
comparing the level of Gal-3 in gingival crevicular fluid
(GCF). The results disagree with Wu et al.®® who found
a lower level of salivary Gal-3 in periodontitis patients
than in the healthy group. The possible explanation for
this increase is that Gal-3 plays essential roles during the
inflammatory process including activation of neutrophils,
monocytes differentiation into macrophages, mast cells
activation,?¥ stimulation of proinflammatory cytokines
production (IL-6, tumor necrosis factor alpha) ¥ induce
leukocyte recruitment during inflammation. 53

The result showed a significant difference between the
T2DM group, and the control group this result was in
agreement with Li er alP Who detected the presence
of Gal-3 in saliva and found that a higher level of the
marker in diabetes in comparison with the control group.

Poor glycemic control in diabetic individuals predisposes
to the accumulation of advanced glycation end product.?
Gal-3, which acts as a scavenging receptor for advanced
glycated end-product advanced glycation end products, is
elevated in diabetes mellitus and is considered a possible
biomarker for this condition.¥

The result showed that the P group has a higher level
of Gal-3 compared with the P-T2DM group with a
nonsignificant difference. Li er alPB9 suggested in their
study that the Gal-3 level decreased when periodontitis
worsen in type 2 diabetic patients. The authors attributed
their results to the decompensation of bone tissues
associated with accelerated bone destruction in diabetes
with severe periodontitis and found the primary origin of
Gal-3 in bone is osteoblasts.

Concerning clinical periodontal parameters, there was
a significant difference between the P group and the
P-T2DM group concerning PLI and BOP, and these
results agree with the previous study by Abdul-Wahab
and Ahmed. B Because increased glucose levels in the
saliva of diabetic patients may contribute to an increase
in plaque accumulation and a change in the response
of periodontal tissue to local factors.*? COVID-19
pandemic made it difficult to recruit subjects to enlarge
the sample size that limited the ability to consider the
staging and grading of periodontitis and also the
correlation between these biomarkers with blood sugar
did not studied, so it is suggested for future researches.

ConcLUSION

Form the results, we conclude that an increase in
the salivary level of IL-17 and Gal-3 in diabetic and
periodontitis patients could be utilized as a biomarker for
diagnosing these diseases.

Fin

ancial support and sponsorship

Nil.

Conflicts of interest
There are no conflicts of interest.

REe

1.

FERENCES

Mohammad CA, Aziz HW. Effect of scaling and root planing on
salivary alkaline phosphatase and acid phosphatase in patients with
chronic periodontitis. Med J Babylon 2018;15:186.

Balaky HM, Kakey IS. The key role of bone function markers in
patients with type (II) diabetes mellitus. Iraqi J Sci 2022;31:2861.
Al-Bayati HF, Al-Diwan JK. Dietary pattern assessment and body
composition analysis of adult patients with type 2 diabetes mellitus
attending diabetes and endocrine center in Mirjan Teaching
Hospital, Babil/2021. Med J Babylon 2022;19:250.

Abbas ZA, El-Yassin HD. The impact of glycemic control on
procalcitonin level in patients with type ii diabetes. Med J Babylon
2022;19:391.

Gaffen SL. Life before seventeen: cloning of the IL-17 receptor. J
Immunol 2011;187:4389-91.

Patel DD, Lee DM, Kolbinger F, Antoni C. Effect of IL-17A
blockade with secukinumab in autoimmune diseases. Ann Rheum
Dis 2013;72(suppl 2):iii116-23.

Bedoya SK, Lam B, Lau K, Larkin J. Th17 cells in immunity and
autoimmunity. Clin and Dev Immunol 2013;2013:1-16.

Cheng WC, Hughes FJ, Taams LS. The presence, function
and regulation of IL-17 and Thl7 cells in periodontitis. J Clin
Periodontol 2014;41:541-9.

Takahashi K, Azuma T, Motohira H, Kinane DF, Kitetsu S.
The potential role of interleukin-17 in the immunopathology of
periodontal disease. J Clin Periodontol 2005;32:369-74.

. Beklen A, Ainola M, Hukkanen M, Giirgan C, Sorsa T,

Konttinen YT. MMPs, IL-1, and TNF are regulated by IL-17 in
periodontitis. J Dent Res 2007;86:347-51.

. Abdel-Moneim A, Bakery HH, Allam G. The potential pathogenic

role of 1L-17/Th17 cells in both type 1 and type 2 diabetes mellitus.
Biomed Pharmacother 2018;101:287-92.

. Dong R, Zhang M, Hu Q, Zheng S, Soh A, Zheng Y, et al.

Galectin-3 as a novel biomarker for disease diagnosis and a target
for therapy. Int J Mol Med 2018;41:599-614.

. de Oliveira FL, Gatto M, Bassi N, Luisetto R, Ghirardello A,

Punzi L, et al. Galectin-3 in autoimmunity and autoimmune
diseases. Exp Biol Med 2015;240:1019-28.

. Pugliese G, lacobini C, Pesce CM, Menini S. Galectin-3:

An emerging all-out player in metabolic disorders and their
complications. Glycobiology 2015;25:136-50.

. Akkaya HU, Yilmaz HE, Narin F, Saglam M. Evaluation of

galectin-3, peptidylarginine deiminase-4, and tumor necrosis factor-
a levels in gingival crevicular fluid for periodontal health, gingivitis,
and Stage III Grade C periodontitis: A pilot study. J Periodontol
2022;93:80-8.

. Batool H, Nadeem A, Kashif M, Shahzad F, Tahir R, Afzal N.

Salivary levels of IL-6 and IL-17 could be an indicator of disease
severity in patients with calculus associated chronic periodontitis.
Biomed Res Int 2018;2018:1-5

. Chapple IL, Mealey BL, Van Dyke TE, Bartold PM, Dommisch H,

Eickholz P, et al. Periodontal health and gingival diseases and
conditions on an intact and a reduced periodontium: Consensus report
of workgroup 1 of the 2017 world workshop on the classification of
periodontal and peri-implant diseases and conditions. J Periodontol
2018;89:S74-84.

. Tonetti MS, Greenwell H, Kornman KS. Staging and grading of

periodontitis: Framework and proposal of a new classification and
case definition. J Periodontol 2018;89:S159-72.

. O’leary TJ, Drake RB, Naylor JE. The plaque control record. J

Periodontol 1972;43:38-38.

-Medical Journal of Babylon | Volume 20 | Issue 1 | January-March 2023




[Downloaded free from http://www.medjbabylon.org on Sunday, May 7, 2023, IP: 37.238.39.31]

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Abdulmajeed and Mahmood: Biomarkers in periodontitis and type 2 diabetes mellitus

Newman MG, Takei H, Klokkevold PR,Carranza FA. Newman
and Carranza’s clinical periodontology e-book. Philadelphia, PA:
Elsevier Health Sciences; 2018

Yang X, Li C, Pan Y. The influences of periodontal status and
periodontal pathogen quantity onsalivary 8-hydroxydeoxyguanosine
and interleukin-17 levels. J Periodontol 2016;87:591-600.

Mushtaq S, Kaushal P, Shakya D, Khanam RJ. Assessment of
interleukin IL-17 levels in periodontitis patients: An observational
study. J Adv Med Dent Sci Res 2020;8:173-75.

Ozcaka O, Nalbantsoy A, Buduneli N. Interleukin-17 and
interleukin-18 levels in saliva and plasma of patients with
chronic periodontitis. J Periodontal Res 2011;46:592-8.
Isaza-Guzman DM, Cardona-Vélez N, Gaviria-Correa DE, Martinez-
Pabon MC, Castano-Granada MC, Tobon-Arroyave SI. Association
study between salivary levels of interferon (IFN)-gamma, interleukin
(IL)-17, IL-21, and IL-22 with chronic periodontitis. Arch Oral Biol
2015;60:91-9.

Lee JY, Chung JW, Kim YK, Chung SC, Kho HS. Comparison of
the composition of oral mucosal residual saliva with whole saliva.
Oral Dis 2007;13:550-4.

Fu QY, Zhang L, Duan L, Qian SY, Pang HX. Correlation of
chronic periodontitis in tropical area and IFN-y, IL-10, IL-17
levels. Asian Pac J Trop Med 2013;6:489-92.

Ding W, Xiao Z, Wen C, Ge C, Liu L, Xu K, et al. Correlation
between salivary developmental endothelial locus-1, interleukin 17
expression level and severity of periodontal disease in patients with
type 2 diabetes mellitus. Am J Transl Res 2021;13:11704.

Abbas KM, Alaaraji SF, Al-Shawk RS. A study of the association
between I1L-17 and HOMA-IR in Iraqi type 2 diabetic patients.
Iraqi J Sci 2020;27:491-8.

Jin BH, Song JY, Xie JH, Liu TT, Huang Q. Research progress on
the relationship between glycemic variability and oxidative stress or
cytokines. Med J Chinese People’s Liberation Army 2019;44:1056-60.
Isola G, Polizzi A, Alibrandi A, Williams RC, Lo Giudice A. Analysis
of galectin-3 levels as a source of coronary heart disease risk during
periodontitis. J Periodontal Res 2021;56:597-605.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Karsiyaka Hendek M, Olgun E, Kisa U. The effect of initial
periodontal treatment on gingival crevicular fluid galectin-3 levels in
participants with periodontal disease. Aust Dent J 2021;66:169-74.
WuY, Feng Y, Shu R, Chen Y, Feng Y, Liu H. Proteomic analysis of
saliva obtained from patients with chronic periodontitis. Int J Clin
Exp Med 2016;9:15540-6.

Sciacchitano S, Lavra L, Morgante A, Ulivieri A, Magi F,
De Francesco GP, et al. Galectin-3: One molecule for an alphabet
of diseases, from A to Z. Int J Mol Sci 2018;19:379.

Filer A, Bik M, Parsonage GN, Fitton J, Trebilcock E, Howlett K,
et al. Galectin 3 induces a distinctive pattern of cytokine and
chemokine production in rheumatoid synovial fibroblasts via
selective signaling pathways. Arthritis Rheum 2009;60:1604-14.
Gittens BR, Bodkin JV, Nourshargh S, Perretti M, Cooper D.
Galectin-3: A positive regulator of leukocyte recruitment in the
inflamed microcirculation. J Immunol 2017;198:4458-69.

Li J, Guo Y, Chen YY, Liu Q, Chen Y, Tan L, ef al. miR-124-3p
increases in high glucose induced osteocyte-derived exosomes
and regulates galectin-3 expression: A possible mechanism in
bone remodeling alteration in diabetic periodontitis. FASEB J
2020;34:14234-9.

Zhang M, Li Y, Rao P, Huang K, Luo D, Cai X, et al. Blockade
of receptors of advanced glycation end products ameliorates
diabetic osteogenesis of adipose-derived stem cells through
DNA methylation and Wnt signalling pathway. Cell Prolif
2018;51:e12471.

Menini S, Tacobini C, Blasetti Fantauzzi C, Pesce CM, Pugliese G.
Role of galectin-3 in obesity and impaired glucose homeostasis.
Oxid Med Cell Longevity 2016;2016:1-7.

Abdul-wahab GA, Ahmed MA. Assessment of some salivary
enzymes levels in type 2 diabetic patients with chronic periodontitis:
Clinical and biochemical study. J Baghdad College Dent
2015;27:138-43.

Sabir DA, Ahmed MA. An assessment of salivary leptin and resistin
levels in type two diabetic patients with chronic periodontitis (a
comparative study). J Baghdad College Dent 2015;27:107-14.

Medical Journal of Babylon | Volume 20 | Issue 1 | January-March 2023 -




