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Abstract

Objectives This study aimed to explore the effect of nonsurgical periodontal treatment on Galectin-1 and-3 GCF levels in
gingivitis and periodontitis stage III compared to periodontally healthy individuals, to determine whether they could serve as
diagnostic markers / therapeutic targets for periodontitis and revealing their possible role in periodontal disease.

Materials and methods Forty-five systemically healthy participants were included and equally subdivided into three groups:
gingivitis, periodontitis (stage III), and a periodontally healthy control group. The clinical parameters were recorded. Galec-
tin-1 and -3 GCF levels were evaluated (before and after non-surgical treatment for periodontitis) using an enzyme linked
immune-sorbent assay (ELISA) kit. Receiver operating characteristic (ROC) curve was performed to reveal sensitivity,
specificity, predictive value, and diagnostic accuracy of both markers.

Results The study showed statistical significance between different groups regarding Galectin-3 with higher values in peri-
odontitis and the lowest values in healthy control. Also, Galectin-1 was significantly higher in the periodontitis/gingivitis
groups than in the control group. Moreover, non-surgical periodontal treatment in periodontitis patients caused a statistical
reduction in clinical parameters and biomarkers. ROC analysis revealed excellent diagnostic ability of both biomarkers in
discriminating periodontitis/gingivitis against healthy individuals (100% diagnostic accuracy for Galectin-1 and 93% for
Galectin-3, AUC > 0.9) and acceptable diagnostic ability between periodontitis participants against gingivitis (73% diagnos-
tic accuracy for Gal-1 and 80% for Gal-3, AUC > 0.7).

Conclusions Both Galectin-1 and Galectin-3 seem to have outstanding diagnostic accuracy for the identification of peri-
odontal disease, an acceptable ability to measure periodontal disease activity and the severity of inflammatory status. Addi-
tionally, they could serve as therapeutic targets to monitor treatment efficiency.

Clinicaltrial.gov registration number (NCT06038812).
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Introduction

Periodontitis (PD) lies under the umbrella of disorders hav-
ing a chronic inflammatory multifactorial nature result-
ing from a dynamic interaction between dental plaque
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pathogenic bacteria, host immunologic response, as well as
environmental factors, and is characterized by progressive
alveolar bone and periodontal ligament destruction [1-3].
Galectins, a group of conserved proteins having carbohy-
drate-recognition domains (CRD) with great f-Galactosides
affinity, had obtained a raising attention as chronic inflam-
matory disorders and tumor therapeutic targets [4—7]. Most
Galectins are intracellular proteins produced on the ribo-
somes then transferred to cytosol and cytoplasmic mem-
brane. They also could be found extracellularly [8, 9].
Among these, Galectin-3 (Gal-3), a conserved lectin with
controversial pro- or anti-inflammatory roles according to
whether located intra- or extracellularly and to its specific
target cell, is produced by numerous cells like epithelial
cells, fibroblasts and immune cells and exerts an impact on
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immune cells’ functions [10]. Gal-3 is a fundamental ele-
ment in host defense against microorganisms as it could
either act as pathogen-associated molecular pattern recep-
tor binding with microbes directly, or as damage associated
molecular pattern [11, 12]. After bacterial infections, Gal-3
is released from cells and directly induces secretion and
migration of inflammatory mediators from innate immune
cells [12, 13]. Moreover, Gal-3 has been involved in cell
adhesion and tissue fibrosis in addition to inflammatory and
immune responses [ 14].

Another member in the Galectin family, Galectin-1 (Gal-
1), is considered one of the anti-inflammatory cytokines
secreted by many cells like B-, T- lymphocytes, macro-
phages, fibroblasts, and many others [15, 16]. Gal-1 has a
principal role in various biological aspects, including cell
division, migration, apoptosis, immune modulation, as well
as inflammation [17, 18]. Although the role of Gal-1 in anti-
inflammation and suppression of immune system during
various diseases has been shown in previous studies such as
orchitis [19], airway allergic inflammation [20] and rheuma-
toid arthritis [21]. However, its effect could be changed by
inflammatory stage, cell glycosylation state, and different
additional elements [22, 23].

Evidenced in literature, microbial outline together with
molecular biomarkers concentration and composition of
gingival crevicular fluid (GCF) varies in healthy areas of
individuals having periodontal disease from healthy areas
of individuals having healthy periodontium. Also, clear
differences in GCF composition exists during progression
of periodontal disease with specific markers that could be
utilized to foresee patient/site-based future disease conse-
quences. All in all, research postulated the potential utiliza-
tion of GCF based on its composition to pinpoint subclinical
changes in recruitment of inflammatory cells, tissue metab-
olism and remodeling of connective tissues [24].

Although Gal-1 and-3 levels in different body fluids
were previously evaluated in periodontal disease, the data
available in literature is very limited. Moreover, the effect
of non-surgical periodontal treatment was not investigated
before, regarding Gal-1, to the best of the authors knowl-
edge. Therefore, this study will evaluate the impact of non-
surgical periodontal treatment on Galectin-1 and-3 GCF
levels in patients having periodontitis comparing them with
periodontally healthy and gingivitis groups.

Materials & methods

Research ethics committee of faculty of Dentistry Beni-
Suef university had given the approval to the current
prospective investigation (Approval number: #REC-
FDBSU/03082023-1/AM). The study was retrospectively
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registered on clinical trial.gov with registration number
(NCTO06038812). Before starting any procedure, the steps
and objectives of the study were clarified to all participants,
and they were asked to sign written consents.

This study examined 45 consecutive systemically free
participants subdivided into 3 groups: Group I. patients
having generalized gingivitis (n=15). Group II: patients
having generalized periodontitis stage III grade B (n=15).
Group III: age and gender matched individuals with healthy
periodontium (n=15). The patients were enrolled from the
outpatient clinic of oral medicine, diagnosis, and periodon-
tology department between August 2023 and October 2023.

Eligibility criteria include:

1. Non-smokers from both genders who give consent.

2. Subjects not suffering from systemic diseases,
pregnancy/lactation.

3. Subjects not taking contraceptive pills, antibiotics,
anti-inflammatory, or immunosuppressive drugs before
inclusion in the study by 6 months.

4. Patients diagnosed with only gingivitis or periodontitis
stage III.

5. Periodontitis patients who did not receive any profes-
sional periodontal treatment in the last 6 months.

All participants were subjected to medical and dental his-
tory recording along with full clinical examination. Prob-
ing depth (PD) [25], clinical attachment loss (CAL) [26],
gingival index (GI) [27], and plaque index (PI) [28] were
registered by a single examiner using William’s periodontal
probe. All these clinical parameters were assessed for each
tooth at 6 sites (mesio-buccal/lingual, disto-buccal/lingual,
mid-buccal/lingual), and recorded for all included partici-
pants at baseline in addition to re-assessment after 4 weeks
for group II patients following non-surgical periodontal
treatment to record clinical parameters and took the sec-
ond GCF samples. PI was measured according to presence/
absence of the supragingival biofilm by sweeping motion of
the periodontal probe around surfaces of all teeth [28]. Gin-
gival marginal bleeding was registered along with GI [27].

The control group included healthy individuals who had
clinically healthy gingiva (PD <3 mm and zero CAL), no
bone loss radiographically [29]. Diagnosis of gingivitis [29]
was confirmed if having GI <2, BOP> 10%, zero CAL, no
radiographic bone loss and <3 mm PD whereas periodonti-
tis diagnosis followed the new classification of periodontal
disease [30] and was confirmed if patients were systemically
free with >30% of the sites were registered with PD > 6,
CAL > 5 mm with radiographic evidence of bone loss.

Full mouth supra and subgingival scaling and root plan-
ning (SRP) for all periodontitis patients was done by ultra-
sonic scalers (non-optic ultrasonic NSK scalers, Japan) in
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addition to Gracey curettes (Dentsply, United Kingdom)
under local anesthesia if required. Instructions of proper oral
hygiene were given to patients of group I and II together
with weekly follow up visits to ensure that patients stick to
the given instructions.

GCF samples at baseline from all participants (gingivi-
tis, periodontitis & control) were gathered after supragin-
gival plaque removal with a manual scaler then washing
with water spray and finally dried along with the isolation
with cotton rolls to avoid salivary contamination. Second
GCF samples from group II were obtained after 4 weeks
from performing scaling and root planning. Samples were
obtained from single rooted teeth via using paper points
from pockets with the deepest readings to collect undiluted
GCF. The obtained samples were given serial numbers and
stored at -80¢C till analysis. Any contaminated samples with
either saliva or blood were excluded [31].

Quantitation of human Galectin-1 and -3 in GCF

GCF was used for determination of Galectin-1 and-3 using
“Enzyme-Linked Immunosorbent Assays” (ELISA) kits
provided by Bioassay Technology Laboratory with Cat. No
E2989Hu and Cat. No E3449Hu respectively (Zhejiang,
China). The plates have been pre-coated with Human Gal-1
or GAL-3 antibodies. Gal-1 and Gal-3 present in the sam-
ple were added and bind to antibodies coated on the wells.
And then biotinylated Human Gal-1 and Gal-3 antibodies
were added and bind to Gal-1 and Gal-3 in the sample.
Streptavidin-HRP was then added and binds to the Biotinyl-
ated Gal-1 and Gal-3 antibodies. After incubation unbound
Streptavidin-HRP was washed away during a washing step.
A substrate solution was then added, and color develops in
proportion to the amount of Human Gal-1 and Gal-3. The
reaction was terminated by addition of acidic stop solution
and absorbance is measured at 450 nm.

Sample size calculation

To validate the suitable sample size required for this study
a power sample analysis was done. Sample size was cal-
culated based on data extracted from previously published
research [32]. For testing GCF Galectin-3 as the primary
outcome for three groups including a health control group,

Table 1 Intergroup comparison of demographic data

the effect size is (f=0.854). The total sample size will be
27 patients (n=9 in each group) with a power of 95%. The
within group standard deviation was 15.95. Sample size
was increased to 12 in each group to accommodate for 20%
dropout with a total of 36 patients. Sample size was calcu-
lated using G*Power 3.1.9.7.

Receiver operating characteristic (ROC) curve analysis
was performed to evaluate the diagnostic value of GCF
Galectin-1 and-3 levels between the included groups.

Statistical analysis

Categorical data were presented as frequency and percent-
age values and were analyzed using chi-square test. Numer-
ical data was represented as mean and standard deviation
(SD) values. They were tested for normality using Shap-
iro-Wilk’s test. Normally distributed data (age, and prob-
ing depth, Galectin-1, and Galectin-3) were analyzed using
one-way ANOVA test followed by Tukey’s post hoc test
for intergroup comparisons and paired t-test for intragroup
comparisons. Other data were non-parametric and were ana-
lyzed using Kruskal-Wallis’s test followed by Dunn’s post
hoc test with Bonferroni correction for intergroup compari-
sons and signed rank test for intragroup comparisons. Diag-
nostic accuracy was determined using ROC curve analysis.
The best cutoff values were determined based on the high-
est Youden index. ROC curves were compared using z-test.
Cut-off points were not prespecified from previous studies
and were calculated from analyzed data. The significance
level was set at p <0.05 within all tests. Statistical analysis
was performed with R statistical analysis software version
4.3.1 for Windows [33].

Results

The study was conducted on 45 cases (i.e. 15 cases per
group). Demographic data (Table 1) showed there were 4
(26.7%) males and 11 (73.3%) females in either the peri-
odontitis or the gingivitis groups whereas in the healthy
group there were 5 (33.3%) males and 10 (66.7%) females.
The mean age of the cases in the periodontitis group
was (46.07+6.64) years, in the gingivitis group it was
(44.15+3.87) years while in the healthy group it was

Parameter Periodontitis Gingivitis Healthy Statistic p-value
Gender Male n 4 5 0.22 0.897
% 26.7% 26.7% 33.3%
Female n 11 11 10
% 73.3% 73.3% 66.7%
Age (years) Mean +SD 46.07 +6.64 44.15+3.87 46.27+5.26 0.71 0.497

n: number, %: percentage. P-value: Chi-square test. Age (mean +SD): One-way ANOVA
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Table 2 Intergroup comparison of different clinical parameters and biomarkers

Parameter (Mean =+ SD) Statistic p-value
Periodontitis Gingivitis Healthy

PI 2.07+0.70* 2.20+0.774 0.80+0.418 23.26 <0.001*
GI 2.47+0.64% 1.80+0.418 NA 9.03 0.003*
PD (mm) 8.07+1.44% 1.44+0.208 1.47+0.528 29.72 <0.001*
CAL (mm) 7.33+2.29 NA NA NA NA
Galectin-1 (ng/ml) 13.56+1.72% 14.71+1.454 9.88+0.738 51.35 <0.001*
Galectin-3 (pg/ml) 350.04 +46.02" 312.25+23.778 234.07+33.77¢ 41.17 <0.001*

NA: Not Applicable, Values with different superscript letters within the same horizontal row are significantly different, *significant (p <0.05).
PI: plaque index, GI: gingival index, PD: probing depth, CAL: clinical attachment loss. PI, GI and CAL: Kruskal-Wallis test. PD & biomarkers:

One-way ANOVA

Table 3 Effect of non-surgical periodontal treatment on clinical parameters and biomarkers in periodontitis group

Parameter (Mean + SD) Statistic p-value
Before treatment After treatment

PI 2.07+0.70 0.67+0.62 120.00 <0.001*
Gl 2.47+0.64 0.67+0.49 120.00 <0.001*
PD (mm) 8.07+1.44 5.13+1.19 19.14 <0.001*
CAL (mm) 7.33+2.29 527+191 10.02 <0.001*
Galectin-1 (ng/ml) 13.56 +1.72 11.96+1.80 5.50 <0.001*
Galectin-3 (pg/ml) 350.04 +46.02 283.49+43.47 4.35 <0.001*

* Significant (p <0.05). PI: plaque index, GI: gingival index, PD: probing depth, CAL: clinical attachment loss. PI, GI and CAL: Signed rank

test. PD and biomarkers: paired t-test

Table 4 Diagnostic accuracy of both biomarkers, cut off points, sensitivity, and specificity

Groups Marker Sensitiv-  Specific-  Accu- Cut off NPV% PPV% AUC AUC p-value
ity% ity% racy% point (95%CI) (95%CI) (95%CI) difference
(95%CI)  (95%CI)  (95%CI) (95%CI)
Periodon- Gal-1 (ng/ 100.00%  100.00%  100.00% >=11.36 100.00%  100.00%  1.000 0.027 0.284
titis / ml) (-
Healthy  Gal-3 (pg/ 100.00%  93.33% 93.33% >=294.76 100.00%  93.75% 0.973
ml)
Gingivitis Gal-1 (ng/ 100.00%  100.00%  100.00%  >=11.36  100.00%  100.00%  1.000 0.027 0.284
/ Healthy  ml)
Gal-3 (pg/ 100.00%  93.33% 93.33% >=279.21 100.00%  93.75% 0.973
ml)
Periodon- Gal-1 (ng/ 80.00% 73.33% 73.33% <=13.80  75.00% 71.43% 0.700 0.060 0.691
titis / ml)
Gingivitis  Gal-3 (pg/ 100.00%  66.67% 80.00% >=347.97 100.00%  72.22% 0.760
ml)

PPV: Positive Predictive Value, NPV: Negative Predictive Value, AUC: Area Under the ROC Curve. DeLong test

(46.27+5.26) years. There was no significant difference
between tested groups regarding gender (p=0.897) and age
(»=0.497).

Results of intergroup comparisons and summary statistics
for clinical parameters and both biomarkers are presented in
Table (2). For (PI) and Galectin-1, results showed periodon-
titis and gingivitis groups to have significantly higher values
than the healthy group (p <0.001). While for (GI) and (PD),
they showed periodontitis group to have significantly higher
values than other groups (p <0.05). For Galectin-3, all post
hoc pairwise comparisons were statistically significant with
periodontitis group having the highest value followed by

@ Springer

gingivitis group then the healthy group which shows the
lowest value (p <0.001).

The effect of non-surgical periodontal treatment in peri-
odontitis group on different clinical parameters and bio-
markers is presented in Table (3). Results showed that there
was a significant reduction in different measured parameters
and biomarkers after treatment (p <0.001) including Gal-1
and Gal-3.

Results of ROC curve analyses are presented in Table (4)
and Figs. (1-3). Results showed both biomarkers to have
remarkable diagnostic ability in discriminating periodon-
titis and gingivitis against healthy individuals (AUC>0.9)
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Fig. 1 ROC curve for both markers differentiating periodontitis from healthy control
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Fig.2 ROC curve for both markers differentiating gingivitis from healthy control

and acceptable diagnostic ability in discriminating peri-
odontitis against gingivitis (AUC>0.7) [34] with the dif-
ference between markers being not statistically significant
(p>0.05). The diagnostic accuracy of Gal-1 is 100% for
the differentiation between each of the diseased groups and
the healthy control while Gal-3 showed slightly lower diag-
nostic accuracy of 93%. As for discriminating periodontitis
group from gingivitis group Gal-1 showed lower diagnostic
accuracy than Gal-3 with diagnostic accuracy of 73% and
80% respectively.

Correlations between Gal-1 levels and different clinical
parameters are presented in Table (5). Within different groups,
all correlations were not statistically significant (p> 0.05).

Overall, there was a strong positive correlation with PI that
was statistically significant (rs=0.651, p<0.001).

Correlations between Gal-3 levels and different clini-
cal parameters are presented in Table (6). Within different
groups, all correlations were not statistically significant
(p>0.05). Overall, there was a moderate positive corre-
lation with PI (rs=0.492) and a strong positive correla-
tion with PD (rs=0.577) that were statistically significant
(»<0.001) [35].

@ Springer
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Fig.3 ROC curve for both markers differentiating periodontitis from gingivitis
Table 5 Correlations of clinical parameters with Galectin-1 (ng/ml)
Group Clinical parameter Correlation coefficient (95% CI) p-value
Periodontitis PI -0.004 (-0.515:0.509) 0.989
GI 0.275 (-0.276:0.690) 0.322
PD 0.305 (-0.246:0.707) 0.269
CAL 0.154 (-0.389:0.618) 0.584
Gingivitis Pl 0.311 (-0.240:0.710) 0.260
GI -0.116 (-0.593:0.421) 0.681
PD -0.293 (-0.700:0.258) 0.289
Overall Pl 0.651 (0.442:0.793) <0.001*
GI -0.099 (-0.444:0.271) 0.601
PD 0.271 (-0.025:0.523) 0.072
CAL 0.154 (-0.389:0.618) 0.584

* Significant (p <0.05). PL: plaque index, GI: gingival index, PD: probing depth, CAL: clinical attachment loss. Spearman rank order correla-

tion coefficient and z-test

Table 6 Correlations of clinical parameters with Galectin-3 (pg/ml)

Group Clinical parameter Correlation coefficient (95% CI) p-value
Periodontitis Pl -0.202 (-0.648:0.346) 0.469
GI -0.153 (-0.617:0.390) 0.587
PD 0.269 (-0.283:0.686) 0.333
CAL 0.478 (-0.045:0.796) 0.071
Gingivitis PI -0.058 (-0.553:0.469) 0.839
GI -0.231 (-0.665:0.319) 0.407
PD 0.168 (-0.377:0.626) 0.549
Overall PI 0.492 (0.231:0.686) <0.001*
GI 0.189 (-0.184:0.514) 0.318
PD 0.577 (0.341:0.744) <0.001*
CAL 0.478 (-0.045:0.796) 0.071

* Significant (p <0.05). PL: plaque index, GI: gingival index, PD: probing depth, CAL: clinical attachment loss. Spearman rank order correla-

tion coefficient and z-test
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Discussion

Oral fluids being obtained easily and having local and sys-
temic derived biochemical markers, could provide the foun-
dation for periodontal disease specific patient diagnostic
examination. Gingival crevicular fluid gathering is a non-
invasive method thus it has been thoroughly investigated
to discover potential diagnostic markers for periodontal
diseases [24, 36, 37]. Recognizing available biochemical
markers that show sensitivity/specificity and high diag-
nostic accuracy to prove their diagnostic and/or prognos-
tic ability is extremely significant [38, 39]. To the best of
the author’s knowledge, this is the 1st time that GCF Gal-1
and Gal-3 were investigated together in periodontal disease
before and after non-surgical periodontal treatment in an
attempt to validate their value to be utilized as biomarkers
for periodontal disease diagnosis, showing their effect on
disease progression and monitoring treatment effectiveness.

The elevated expression of serum Gal-1 and Gal-3 was
related to several diseases like inflammatory/infectious dis-
eases, tumors, and atherosclerotic stroke [40—44]. Besides
chronic inflammation, Galectin-3 has been shown to play a
role in acute inflammation, activated T lymphocyte prolif-
eration, and the adhesion of neutrophils on the endothelium.
Gal-3 is considered among the proinflammatory proteins
which play an important role in inflammation mediated by
T-cells [45]. The present study highlights this proinflam-
matory capacity as the herein results of GCF Gal-3 level
was statistically significantly higher in periodontitis group
followed by gingivitis group and finally the control group
which showed the lowest value. Accordingly, we could
hypothesize that Gal-3 plays a notable role in periodontal
disease pathogenesis and could reflect the severity of peri-
odontal inflammation. An investigation by Akkaya et al.
[32] showed that GCF Gal-3 total amount had highest value
in periodontitis group compared with gingivitis and healthy
groups and the total amount in gingivitis group was also
higher than the control group which was totally similar to
the present results. Thus, the authors concluded that Gal-3
may have part in pathogenesis of periodontal disease owing
to its elevated level in their periodontally diseased groups
compared to healthy and that it could be used in periodon-
tal disease diagnosis. Moreover, a very recent study showed
similar results to ours where Gal-3 in GCF samples was
found to be higher in periodontitis stage III grade B and C
than gingivitis and control groups [46] which offers more
evidence on our former postulation.

Earlier studies reported the therapeutic effect of Gal-3
inhibition in chronic inflammatory disorders with targeted
delivery likelihood which underlines the possibility of Gal-3
being a potential therapeutic target in periodontal disease
[47]. This could explain what was revealed in our results

where there was statistical reduction of all clinical param-
eters along with Gal-3 GCF levels in periodontitis group
after non-surgical periodontal treatment. Consequently, we
suggest that Gal-3 could be a therapeutic target and could
reflect the effectiveness of the applied treatment modality.
These outcomes were supported and in accordance with
a previous study [48] which also revealed similar results
among their included groups where they performed ini-
tial periodontal therapy and found significant reduction in
GCF Gal-3 in gingivitis and periodontitis groups compared
to their baseline levels. Interestingly, the same statistical
reduction was observed in our periodontitis group follow-
ing periodontal treatment regarding Gal-1 GCF level which
was the st attempt as far as we know to assess the effect of
periodontal treatment on its level. Thus, it also could help in
monitoring treatment efficacy.

Gal-1 has long been considered to possess anti-inflam-
matory effects suppressing inflammation [49] in addition
it showed pro-inflammatory properties in specific circum-
stances allowing inflammatory damage. These double capa-
bilities seem to be striking within neutrophils where Gal-1
could induce exposure of phosphatidylserine on activated
human neutrophils encouraging activated macrophages to
phagocytose them [50, 51]. In a study by Tamai et al. [52],
soluble Gal-1 was found to improve invasion of P. gingiva-
lis and its adhesion to oral epithelial cells concluding that it
could promote periodontal disease progression by allowing
bacterial invasion.

The present investigation revealed higher significant
GCF levels of Gal-1 in periodontitis or gingivitis groups
when compared to healthy group while comparing the gin-
givitis with the periodontitis groups insignificant higher
value of Gal-1 was found in the gingivitis patients with the
lowest levels existing in the healthy subjects. This could be
explained by the fact that increased expression of Gal-1 in
intense inflammatory conditions was an attempt to coun-
teract this massive inflammation by acting as homeostatic
mediator [53, 54]. In accordance with our results concern-
ing Gal-1, Tasdemir et al. [55] performed a study evaluating
Gal-1 level in GCF and saliva of gingivitis, periodontitis
and healthy control revealed that GCF total amounts of
Gal-1 was similar in gingivitis and periodontitis groups
but higher than its level in control group. They concluded
that elevated values of GCF Gal-1 in periodontal diseases
reflect their played role in periodontal inflammation and
that it could be a potential marker for periodontal disease.
Moreover, they suggested that higher GCF Gal-1 values in
periodontal disease groups could be attributed to extracel-
lular matrix and collagen fibrils destruction regarding gingi-
vitis whereas for periodontitis periodontal ligament as well
as alveolar bone destruction could be the cause and that

@ Springer
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Gal-1 elevated expression was an effort to help limiting this
destruction taking place in periodontal disease.

On the opposite side, a former study showed that Gal-1
upregulated profile weakened the apoptosis and autophagy
in addition to production of inflammatory cytokines induced
by LPS (lipopolysaccharide) in hPDLSC (human periodon-
tal ligament stem cells) suggesting that Gal-1 could possess
potential therapeutic effects on the inflammatory process of
periodontal disease [56]. Several previous investigations
showed that Gal-1 treatment decreases chronic inflamma-
tory reaction and progression of diseases such as arthritis,
hepatitis, and colitis [57-59]. This could also add more evi-
dence on the concept that Gal-1 own an anti-inflammatory
role in inflammatory diseases among which the periodontal
disease lays.

The correlation between different markers and various
clinical parameters in the present study was not statistically
significant. However, overall, there is statistical significance
in only PI that showed strong positive correlation with Gal-1
and moderate positive correlation with Gal-3 together with
strong positive correlation with PD. This statistical insig-
nificant correlation in each group separately could be attrib-
uted to the relatively small sample size of each group in this
investigation.

ROC curve analysis showed both markers to have excel-
lent diagnostic ability in discriminating periodontitis and
gingivitis from healthy individuals (100% diagnostic accu-
racy for Gal-1 and 93% for Gal-3, AUC>0.9) and accept-
able diagnostic ability in discriminating periodontitis from
gingivitis patients (73% diagnostic accuracy for Gal-1 and
80% for Gal-3, AUC > 0.7). Thus, they could help in diagno-
sis of periodontal diseases and serve as diagnostic markers.

Taken together, the results of this study concerning Gal-1
and Gal-3 GCF levels support and augment the postulation
regarding their pivotal role in periodontal disease progres-
sion. In addition, based on their remarkable diagnostic accu-
racy for the identification of periodontal diseases and their
acceptable ability to measure periodontal disease activity
and severity of inflammatory status, they could serve as
diagnostic markers for periodontal disease which could be
clinically used as a chair side diagnostic tool. Moreover,
periodontal treatment reduces their levels significantly thus
they could be used to monitor treatment effectiveness.

Limitations of the current investigation include lack of
contrasting Galectin GCF levels with their serum counter-
part. Thus, investigations comparing GCF galectin levels
with their serum levels in different stages of periodontal dis-
ease are recommended.
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