EGYPTIAN VOL. 70, 3367:3377, OCTOBER, 2024

PRINT ISSN 0070-9484 ONLINE ISSN 2090-2360

eda-egypt.org

ORAL MEDICINE, X-RAY, ORAL BIOLOGY AND ORAL PATHOLOGY

06-08-2024 26-09-2024 01-10-2024 10.21608/edj.2024.309230.3143

ASSESSMENT OF SEMAGLUTIDE THERAPY IN DIABETIC RATS
WITH EXPERIMENTAL PERIODONTITIS

Soha M. Basha * "2, Marwa M. Essawy = Nevien M. Ahmed " and Heba A. Shawky "=

ABSTRACT

Background: Diabetes mellitus stands out as the most common systemic condition with a
higher likelihood of developing and worsening periodontitis. Various pharmaceutical agents have
been advocated to regulate glycemic levels in diabetic individuals.

Objective: To assess the effect of semaglutide on the periodontal tissue in diabetic rats with
induced periodontitis.

Materials and Methods: Twenty-four male Albino Wistar rats weighing between 220 and
280 grams were recruited in the study. Eight rats were assigned randomly to three different study
groups. These groups were as follows: Group A, the control group; Group B, which consisted of
diabetic rats with induced periodontitis; and Group C, Semaglutide-treated rats. By the termination
of the study period, rats were euthanized and were evaluated through microscopical examination
and cytokines assessment.

Results: Diabetic group with induced periodontitis showed marked bone resorption with
massive inflammatory infiltrate. Cytokine assessment displayed a noteworthy rise in the values
compared to the control group. The semaglutide-treated group showed a substantial reduction in
the cytokines level compared to the diabetic group with periodontitis which was manifested by
improvement in the alveolar bone height and periodontium architecture.

Conclusion: Semaglutide showed potent effects in accomplishing glycemic control and
improving the periodontal status in diabetic rats with induced periodontitis.

KEYWORDS: Diabetes, histological, interleukins, periodontitis, semaglutide

*  Associate Professor of Oral Medicine, Diagnosis and Radiology, Department of Basic Dental Sciences, College of
Dentistry, Princess Nourah Bint Abdulrahman University, Riyadh, Saudi Arabia

** Oral Pathology Department, Faculty of Dentistry, Alexandria University, Alexandria, Egypt - Center of Excellence
for Research in Regenerative Medicine and Applications (CERRMA), Faculty of Medicine, Alexandria University,
Alexandria, Egypt

*##* Department of Oral Biology-Biochemistry, Faculty of Dentistry, Pharos University in Alexandria, Egypt

***% Associate Professor of Periodontics, Department of Preventive Dental Sciences, College of Dentistry, Princess
Nourah Bint Abdulrahman University, Riyadh, Saudi Arabia

Article is licensed under a Creative Commons Attribution 4.0 International License @ ®
= ]




(3368) E.D.J. Vol. 70, No. 4

INTRODUCTION

Periodontitis is a chronic inflammation of the
tissues that support teeth, and it is ranked as the
second most common disease in the oral cavity. The
defining features of periodontitis are the destruction
of periodontal ligaments and the resorption of
alveolar bone.! Dental biofilm initiates periodontitis
by promoting host cells to generate pro-inflammatory
cytokines. Therefore, the host immunoinflammatory
response to microorganisms in the dental biofilm
leads to periodontal destruction.?

The progression of periodontitis can be
influenced by a variety of genetic, environmental,
and/or systemic factors. Among these, diabetes
mellitus (DM) stands out as the most common
systemic condition linked to a higher likelihood of
developing and exacerbating periodontal disease.’
Diabetes mellitus (DM) is an endocrine disorder
marked by elevated blood glucose levels brought
on by insufficient amounts of the hormone insulin,
which hinders the body’s cells from effectively
utilizing glucose. Insulin insufficiency arises mainly
from two sources: either the pancreas is unable to
produce enough insulin because the immune system
targets the islet cells in the pancreas that produce
insulin (T1DM) or the pancreas produces less insulin
than is needed and the body becomes resistant to
insulin (T2DM).* The concurrent epidemics of
obesity and type 2 diabetes in different regions
suggest that obesity is a significant risk factor for
both prediabetes and T2DM. This can be explained
by the fact that obesity leads to 3-cell malfunction
and insulin resistance.’

There has been extensive reporting on the
reciprocal relationship between diabetes mellitus
(DM) and periodontitis. The inflammatory mediators
generated by periodontitis can lead to vascular
inflammation, impact the glycemic balancing, and
precipitate the emergence and advancement of
diabetic complications.® Meanwhile, the persistent
hyperglycemia state exacerbates clinical signs of
periodontal disease such as clinical attachment
loss, increased probing depth, and marginal bone
loss. This occurs because the elevated glucose level
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speeds up the development and buildup of advanced
glycation end-products (AGEs) in the periodontal
tissues.” When AGEs and their receptors (RAGEs)
interact, periodontal tissues experience an oxidative
stress state that increases the synthesis of catabolic
inflammatory  cytokines.®  Patient education,
medical nutrition therapy, physical activity, and the
prescription of oral hypoglycemic medications are
all part of the general management of type 2 diabetes.
Several anti-obesity pharmaceutical agents have
been demonstrated to be helpful in obese diabetic
patients, as obesity continues to be the strongest
modifiable risk factor for type 2 diabetes.’

One of the commonly used classes of drugs
administrated for the management of type 2
diabetes is called glucagon-like peptide-1 (GLP-1)
agonists, sometimes referred to as GLP-1 receptor
agonists, GLP-1 analogs, or incretin mimetics.
GLP-1 agonists work by reducing blood glucose
levels, which helps patients with the condition
manage their metabolism. This class of medications
includes, among others, exenatide, dulaglutide,
liraglutide, and semaglutide."®

Semaglutide is the most recently approved agent
of this drug class. It was initially authorized in
the United States in 2017 to treat type 2 diabetes.
Through a variety of cellular mechanisms, semaglu-
tide efficiently lowers blood glucose levels and has
shown strong antidiabetic effects. According to re-
cent data, it may have advantages beyond glycemic
control, such as helping obese people lose weight."

The effect of different antidiabetic drugs on the
periodontium was controversial. Metformin drug
which belongs to the Biguanide class of antidiabet-
ic medications demonstrated a beneficial effect on
bone by inhibiting osteoclast formation and activi-
ty.'? Similarly, Liraglutide, a GLP-1 receptor agonist
considerably suppressed the periodontitis-related
inflammatory cytokine expressions and alveolar
bone resorption.”” On the other hand, exenatide
(GLP-1 receptor agonist) and sitagliptin (Dipepti-
dyl Peptidase IV inhibitor) are antidiabetic drugs
approved by the Food and Drug Administration.
Moraes et al. evaluated their effects on ligature-
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induced periodontitis in rats. Results revealed that
exenatide and sitagliptin drugs were ineffective in
stabilizing or reducing alveolar bone loss and col-
lagen degradation in rats.'* To the authors’ knowl-
edge, prior research has not assessed the effect of
semaglutide on periodontal tissue damaged by peri-
odontitis. Thus, the current study is intended to as-
sess the impact of semaglutide on the periodontal
tissue in diabetic rats with induced periodontitis.

MATERIALS AND METHODS

The study involved twenty-four male Albino
Wistar rats weighing between 220 and 280 grams on
average. The research was conducted at the animal
facility of Pharos University in Alexandria (PUA),
and the procedure obtained authorization from
the Unit of Research Ethics Approval Committee
(UREAC) at PUA (02202402253191). All the rats
were kept in regulated conditions with a temperature
ranging from 24 to 26°C, a humidity level of 55 to
60%, and a 12-hour cycle of light to dark. They
were also provided with unrestrained access to
regular food and water. The experiment procedure
complied with the rules and regulations specified
in the Guide for the Care and Use of Laboratory
Animals."”

Experimental Design

The animals spent one week in the animal
housing facility to acclimate. Afterward, the rats
were split at random into three groups of eight rats
each. These groups were as follows: Group A, the
control group; Group B, which consisted of diabetic
rats with experimental periodontitis; and Group
C, which included diabetic rats with experimental
periodontitis receiving semaglutide therapy.

Sample size calculation

The sample size was estimated using OpenEpi
sample size calculator. Based on previously reported
reduction in the eroded bone area to 24.2 +5.0% with
alendronate treatment of periodontitis compared to
93.4 + 24.0% of the destructed untreated alveolar
bone.'® The size of each group was 7 rats, assuming
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95% confidence interval and 80% study power. The
number was increased to 8 rats to compensate any
possible sample loss.

Induction of Diabetes

Diabetes was induced in the two experimental
groups (Group B and Group C) through intraperi-
toneal injection of a 50mg/kg BW concentration
of Streptozotocin (STZ)® (Sigma-Aldrich chemi-
cal company, Egypt) powder dissolved in a citrate
buffer with a pH of 4.5 after a 12-hour fasting pe-
riod."” The control group (Group A) was given an
injection of citrate buffer into the peritoneum. To
confirm diabetes, Fasting Blood Sugar (FBS) levels
were checked three days after the administration of
STZ, with rats having blood glucose levels exceed-
ing 250mg/dl being identified as diabetic.

Treatment with Semaglutide

Starting on the fourth day after confirming
diabetes, group C rats were given subcutane-
ous (SC) injections of semaglutide (Ozempic:
Novo Nordisk, Bagsvaerd, Denmark) at a dose of
7ug/kg body weight, dissolved in a vehicle contain-
ing 44mM sodium phosphate dibasic, 70mM NaCl,
and 0.007% Tween 20. The dose of semaglutide was
increased to 70 pg/kg body weight over the follow-
ing 10 days. Following this period, the 70 pg/kg
body weight dose was sustained for 11 days until
the study concluded.'® Rats of groups A and B were
injected with the vehicle SC daily.

Induction of Periodontitis

On the same day that the treatment application
began, both groups B and C’s rats were given
anesthesia through an intraperitoneal injection of 80
mg/kg of Ketamine (Quetamina, Vetnil, Sdo Paulo,
Brazil) + 10 mg/kg of Xylazine (Calmium, Sdo
Paulo, Brazil). A 3.0 nylon suture thread (Polysuture,
NP45330, Sdo Paulo, Brazil) was used to tie around
the mandibular right second molar, and the surgical
knot was positioned on the vestibular side to induce
periodontitis.!” The ligatures remained in place for
21 days.
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Measurement of FBS and body weight

The level of FBS was measured following
overnight fasting before the STZ injection, three
days after STZ injection, and then it was measured
weekly in all animals from the three experimental
groups. A sterile lancet was utilized to extract
a single or double drop of blood from the tail
capillaries to be used in the FBS experiment. The
FBS levels were determined using the Glucometer
(AccuChek Active Performa, Roche, Germany).* A
portable electronic balance was used to measure the
rats’ weight once a week. After euthanasia, Serum
Glucose level was measured using a commercial kit
(Glucose Kit from Bio diagnostic, Giza, Egypt).

Animal Euthanasia and blood sample collection

At the conclusion of the study period, all animals
were euthanized in accordance with the AVMA
Guidelines for the Euthanasia of Animals using
an overdose of anesthesia, which consisted of a
combination of 100 mg/mL ketamine and 100 mg/
mL xylazine.*® Blood specimens were obtained
through cardiac puncture, maintained at room
temperature for coagulation, and subsequently
spun for 15 minutes at 3000 rpm in a refrigerated
centrifuge. The resulting serum layer was then
transferred into labeled Eppendorf tubes and
preserved at -20°C until the assay was conducted.

Assessment of serum cytokines

Serum from the blood of the experimental
animals was used to analyze Tumor necrosis
factor alpha (TNF-a), Interleukin-1 beta (IL-1f3),
Nuclear factor kappa B (NF-«B), and Interleukin
6 (IL-6). The analysis performed using
commercially available rat kits through Sandwich-
ELISA (Enzyme Linked Immunosorbent Assay)
Immunoassay. The ELISA kits used were from
Elabscience-Biotechnology, based in Texas, USA.
Standards or samples are meticulously added to the
specified micro-ELISA strip plate wells and then
mixed with the designated antibody. The Spectro-
photometric measurement of absorbance or optical
density (OD) is conducted at a wavelength of 450

was
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nm for IL-1B, IL-6, TNF-a, and NF-xB. Using a
microtiter Plate Reader, the readings were taken and
the Optical Density value is directly proportional to
their concentrations.

Microscopical evaluation

After animal sacrifice following the ethical
guidelines, mandibles were dissected and 10%
buffered formalin was fixed for 48 h. The ligated teeth
were decalcified in 10% ethylenediaminetetraacetic
acid (pH 7.8) for 8 weeks. Then, teeth-bearing
areas were gradient-dehydrated and embedded
in paraffin blocks. Serial 4-5 pym sections in a
mesiodistal direction were histologically assessed
using hematoxylin and eosin (H&E) staining. The
examination was done blindly to the treatment
plan using Olympus BX41 microscope. Digital
photomicrographs were captured at x10 and x20
magnifications.'

Statistical analysis of the data

Data were entered into the computer and IBM
SPSS software package version 20.0 (IBM Corp,
Armonk, NY) was used for analysis. To confirm that
the variable distribution was normal, the Shapiro-
Wilk test was employed. ANOVA was utilized to
compare the three groups under investigation, and
the Post Hoc test (Tukey) was used for pairwise
comparisons after that. At the 5% level, the findings
were deemed significant.

RESULTS

Microscopical evaluation

Histological examination of the control group
revealed the standard periodontium structure of
thick alveolar bone and dense periodontal ligament
fibers running in parallel bundles with minimum
interstitial spaces and vasculature. In the diabetic
group with induced periodontitis, the alveolar bone
showed marked bone loss to downward to the level
of the basal bone, with inflammatory cell infiltration
in the fibrous tissue stroma and between the
resorbed bone trabeculae. The periodontal ligament
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showed pronounced disorganization of its bundles
owing to the bone loss. An increased vasculature
was a feature in the inflamed periodontium. The
semaglutide-treated group showed alleviation of
the inflammatory process, with restoration of the
periodontium architecture. There was gain in the

Diabetes + Control
Periodontitis

Diabetes +
Periodontitis

Semaglutide-treated
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height of the interradicular alveolar bone, despite
its irregular border. The periodontal ligament fibers
restored the orientation and packing of their collagen

bundles with diminished vasculature components

that was pronounced in the untreated group (Fig. 1).

Sa

Fig. (1) Histological H&E-stained photomicrographs represent (a) the healthy status of the periodontium in the control group, with
normal periodontal ligament fibers (green arrows) and well-formed alveolar bone (red arrows). (b) The resorbed alveolar
bone in the diabetic animals with induced periodontitis to the level of the basal bone (black arrows). (c) The periodontium
in the semaglutide-treated group attains normal fibrous (blue arrowheads) and bony architectures (blue arrows). Scale bar

of 200 um is of lens x10, while 100 ym is of power x20.
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Body weight and Serum Glucose Level

Table (1) of body
weight and glucose level. There was a significant

illustrates the results
(p<0.001) decrease in body weight between the two
experimental groups (diabetic group with induced
periodontitis and the semaglutide-treated group)
and the control group. However, when comparing
the body weight of the semaglutide-treated group to
the diabetic group with induced periodontitis, there
was a significant (p <0.001) drop.

Prior to the start of semaglutide administration,
blood glucose levels in both experimental groups
were found to be significantly (p <0.001) higher than
those in the control group. By the end of the study
term, after the administration of the semaglutide,
the semaglutide-treated group showed significantly
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lower blood glucose levels compared to the diabetic

group with induced periodontitis.

Serum cytokine levels Assessment

Serum levels of inflammatory cytokines
TNF-a, NF-»B, IL-13, and IL-6 were measured
and illustrated in table (2). When compared to the
control group, the diabetic group with induced
periodontitis had significantly higher levels of all
four inflammatory parameters. The semaglutide-
treated group displayed significant lower levels
results of all four inflammatory markers (IL-1(3,IL-6,
NF-#B and TNF-o =p < 0.001) compared to the
diabetic group with induced periodontitis. However,
the results of the semaglutide-treated group were
still greater than those of the control group.

TABLE (1) Comparison between the three studied groups according to body weight and Glucose level

Control Diabetes + Semaglutide-treated
n=8) Periodontitis (n = 8) n=8) P
Body Weight (gm)
Min. — Max. 220 - 280 190 — 230 162 - 186
54.883" <0.001"
Mean + SD. 251.8+20.2 215.6*° £ 12.1 175.5®%+9
Sig. bet. grps. p,<0.001", p,<0.001", p,<0.001"
Glucose (mg/dl)
Min. — Max. 78 — 101 310 - 380 95 -200
210.30" <0.001"
Mean =+ SD. 90 + 8.4 343.1*+26.3 1453 +35.5

Sig. bet. grps.

p,<0.001°, p,=0.001", p,<0.00"

SD: Standard deviation

F: F for One way ANOVA test, Pairwise comparison bet. each 2 groups was done using Post Hoc Test (Tukey)

p: p value for comparing between the studied groups

p,: p value for comparing between Control and Diabetes + Periodontitis
P, p value for comparing between Control and Semaglutide-treated
p,: p value for comparing between Diabetes + Periodontitis and Semaglutide-treated

*: Statistically significant at p < 0.05
a: significant with Control
b: significant with Diabetes + Periodontitis
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TABLE (2) Comparison between the three studied groups according to cytokines

Control Diabetes + Semaglutide-treated
mn=38) Periodontitis (n = 8) mn=8) P
IL-6 (pg/ml)
Min. — Max. 90 - 150 285 -330 187 -210
302.658"  <0.001"
Mean + SD. 111.5+21.9 3034+ 14.1 200.5°+7.2
Sig. bet. grps. p,<0.001", p,<0.001", p,<0.00'*
IL-1p (pg/ml)
Min. — Max. 60 — 85 210-310 95 -135
181.356°  <0.001"
Mean + SD. 74+£7.5 255.8*+31.2 119.1* £ 124
Sig. bet. grps. p,<0.001", p,=0.001", p,<0.001"
TNF-o. (pg/ml)
Min. — Max. 50-172 175 -230 120 - 163
191.772° <0.001"
Mean + SD. 603 £8 202.3*+19.7 148.3®°+ 139
Sig. bet. grps. p,<0.001", p,<0.001", p,<0.001"
NF-zB (ng/ml)
Min. — Max. 0.77-19 69-82 41-52
404.416°  <0.001"
Mean + SD. 1.2+0.38 7.5*+0.53 47 +£042

Sig. bet. grps.

p,<0.001",p,<0.001", p,<0.001"

SD: Standard deviation
p: p value for comparing between the studied groups

a: significant with Control

DISCUSSION

The bidirectional relationship between diabetes
and periodontitis has been well-established in various
studies.”” A meta-analysis study demonstrated
that diabetic subjects have an 86% higher risk of
developing periodontitis, with changes in bone
metabolism being the most common complication
when diabetes and periodontitis coincide.”® This
study was carried out to evaluate the influence of
semaglutide therapy, initially used for glycemic
control, on the destructed periodontium.

In our current investigation, we made use of the
STZ compound, which is extensively employed

F: F for One way ANOVA test, Pairwise comparison bet. each 2 groups was done using Post Hoc Test (Tukey)
pl: p value for comparing between Control and Diabetes + Periodontitis

p2: p value for comparing between Control and Semaglutide-treated

p3: p value for comparing between Diabetes + Periodontitis and Semaglutide-treated

b: significant with Diabetes + Periodontitis

*: Statistically significant at p < 0.05

in experimental animal models for the induction
of diabetes.* Its cellular mechanism involves
permanent alterations to the genetic material,
leading to fatal changes in cell metabolism.*

Semaglutide has been authorized as a medication
for people with type 2 diabetes and is part of the
class of incretin-based therapies, analogous to
other agonists of the GLP-1 receptor. GLP-1 and
glucose-dependent  insulinotropic  polypeptide
(GIP) are incretin hormones that are deactivated
by dipeptidyl peptidase-4 (DPP-4). They work
to boost the release of insulin by the pancreas in

response to an oral intake of glucose through the
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incretin effect.?® Additionally, GLP-1 receptor
agonists can reduce the apoptosis of pancreatic
B-cells and stimulate their growth.”” GLP-1 has
additional functions, including enhancing muscle
glucose absorption and decreasing hepatic glucose
synthesis.”® Drugs like semaglutide, which are GLP-
1 analogs, have shown a decrease in hemoglobin
A1C of around 1% as opposed to control groups in
T2DM patients.” Accordingly, the current study’s
findings demonstrate that the semaglutide-treated
group experienced a significant reduction in both
glucose levels and body weight compared to the
untreated diabetic group with periodontitis. Nauck
et al. suggested that the reduction in body weight
attributed to GLP-1 RA is due to its influence on the
central nervous system and its shared mechanisms
of action. These mechanisms include lowering
calorie intake, slowing gastric emptying to avoid
large post-meal spikes in blood sugar, suppressing
glucagon secretion in hyperglycemia or euglycemia,
and raising insulin in response to hyperglycemia.*’
Therefore, semaglutide is approved by the FDA
for use as a pharmacologic treatment for obesity
or as a prescription for overweight patients with
comorbidities.’!

Histological examination showed massive
periodontal destruction in the diabetic group with
induced periodontitis. It was manifested by obvious
bone resorption and noticeable disorganization of
periodontal ligament bundles. These changes were
attributed to the extensive inflammatory process
taking place due to periodontitis and aggravated by
elevated glycemic levels.*? Histological examination
confirmed inflammatory cell infiltration with
increased vasculature. Similarly, Choubaya et al.
reported marked elevation in inflammatory infiltrate
with alveolar bone loss in the periodontal tissue of
diabetic rats with experimental periodontitis.*

The pronounced inflammation can be attributed
to the increased release of catabolic cytokine
release. Cytokine assessment in the present
study demonstrated an intensive elevation in the

levels of IL-1f3, IL-6, TNF-a, and NF-xB. IL-1f3
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stimulates the release of collagenase, an interstitial
Iytic enzyme, and a gelatin-degrading enzyme
by fibroblasts during the course of periodontitis,
resulting in matrix disintegration, connective
tissue loss, and periodontal tissue destruction.® In
addition, inflammatory mediators like TNF-o and
IL-6 prevent osteoclast formation.** Furthermore,
elevated blood glucose levels trigger the stimulation
of nuclear factor kappa-light-chain-enhancer of
activated B cells (NF-«B), a crucial transcription
factor needed for the induction of numerous
inflammatory genes in periodontal fibroblasts,
including TNF-a and IL-1f3.%

Cytokine upregulation is credited to the
accumulation of AGEs in the diabetic group.
Elenkova et al. verified that the buildup of AGEs
in the periodontium due to diabetes initiates the
release of pro-inflammatory cytokines and reactive
oxygen species, leading to heightened inflammation
in the periodontal tissues.* In agreement, cytokine
assessment in the present study demonstrated an
intensive elevation in the concentrations of TNF-a,
NF-«B, IL-1[3, and IL-6. These outcomes align with
those reported by Sakamoto et al., demonstrating
that AGEs diminish the mRNA expression of
osteoblast-related molecules
generation of inflammation-related molecules
such as IL-1f3. Subsequently, Sakamoto et al. also

and elevate the

verified that AGEs elevate the concentrations of
proinflammatory cytokines TNF-o. and IL-6.
Moreover, RAGEs play a crucial role in damaging
cellular processes. Binding of ligands to RAGE
results in the elevation of oxidative stress and
upregulation of NF-»B. In turn, NF-»B promotes the
synthesis of proinflammatory cytokines that cause
osteoclast differentiation, including TNF-a, IL-6,
IL-17, and IL-1a and IL-1 .* NF-»B activation
also inhibits Fos-related antigen-1, a transcription
factor crucial for the formation of bone matrix,
leading to impaired formation of bone.*

On the other hand, the group treated with
semaglutide showed a reduction in the inflammatory
process, improved interradicular bone height, and
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re-orientation of periodontal ligament bundles,
along with decreased vasculature. The results
emphasize the ability of semaglutide to effectively
reduce inflammatory pathways in the body. This
was established by analyzing cytokine levels in the
group treated with semaglutide, which revealed a
notable decrease in the levels of the four specific
inflammatory cytokines that were studied, in
comparison to the untreated diabetic group with
periodontitis. In agreement, prior research suggested
that semaglutide can adjust or decrease inflammatory
processes. Shnaien et al. illustrated that semaglutide
decreased the concentrations of IL-1f, IL-6, and
TNF-0.% Similarly, Jiang et al. confirmed that
semaglutide inhibited the activities of IL-6, NF-»B,
and TNF-a.*' Semaglutide is known to impact the
immune system through various pathways. Immune
cells, including eosinophils and neutrophils, contain
GLP-1 receptors. When these receptors are activated,
they can affect immune responses and inflammatory
processes. McLean et al. verified that in mice,
semaglutide decreases inflammatory cytokines like
TNF-a and TGF-f1 in hepatocytes by activating
GLP-1 receptors on endothelial and hematopoietic
cells.*? Besides, semaglutide reduces the activity
of immune cells, which modifies immune system
function. Semaglutide has been demonstrated by
Rakipovski et al. to decreased leukocyte recruitment
and rolling in mice.” Furthermore, semaglutide
can reduce oxidative stress and therefore indirectly
reduce inflammation. According to research by Li
et al., semaglutide can lessen inflammation that is
dependent on oxidative stress through an AMPK-
dependent pathway. This results in a decrease in
reactive oxygen species (ROS) as well as IL-1f3,
NF-%B, and TNF-a levels.*

Increased bone resorption-related disorders are
largely attributed to the OPG/RANKL signaling
pathway. An active osteoclast is responsible for bone
resorption which s triggered by Receptor activator of
nuclear factor kappa-B ligand (RANKL). By binding
to the RANK receptor in osteoclast progenitor
cells, this factor promotes osteoclast activation
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and differentiation. Additionally, Osteoprotegerin
(OPG), which is secreted by osteoblasts, binds to
RANKL and prevents osteoclast differentiation.*
In rat models of T2DM induced by streptozotocin,
Nuche-Berenguer et al. assessed bone metabolic
markers. Results revealed a significant decrease in
the OPG/RANKL ratio in T2DM leading to increased
bone resorption.* In contrast, the GLP-1RAs
class of antidiabetic medications, which includes
semaglutide demonstrated beneficial effects in
inhibiting bone resorption by modulating the OPG/
RANKL/RANK system through upregulating OPG
gene expression.*’

CONCLUSION

Semaglutide exerts potent anti-inflammatory
effects reflected in the reduction of the periodontal
tissue breakdown and downregulation of bone
resorption due to induced periodontitis in diabetic
rats. Semaglutide is beneficial to be used not only to
attain glycemic control in diabetic patients but also
to improve periodontal status.
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