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Abstract

Background: Chronic periodontitis is an infectious disease resulting in
inflammation within the supporting structures of teeth, loss of
attachment and bone resorption. Atorvastatin is a potent synthetic
competitive inhibitor of Hydroxy Methyl Glutaryl-Co enzyme A
reductase. It has a favourable effect on bone, as well as
immunomodulatory effect.

Aim: The aim of this study was to determine the effectiveness of local
Atorvastatin as an adjunct to scaling and root planning in the
treatment of chronic periodontitis.

Subjects and method: Fivteen chronic periodontits patients were
involved in this study. Split mouth design was utilized. Clinical
parameters (Gingival Index, Plaque Index, Bleeding On Probing,
Clinical Attachment Loss, probing Pocket Depth) were recorded at
baseline and after eight weeks after treatment. Gingival crevicular fluid
samples were collected at baseline and eight weeks after treatment from
both test and control sites, and osteocalcin level was assessed. All
patients received scaling and root planning, the test sites only were
locally injected with atorvastatin gel.

Results: Clinical parameters of test sites showed very highly
significant reduction in at p<0.001** versus control sites eight weeks
after treatment. Test sites only showed significant reduction in
osteocalcin level in gingival crevicular fluid at p=0.005* versus control
sites, eight weeks after treatment.

Conclusion: Locally applicated Atorvastain adjunctive with scaling
and root planning could be effective in treatment of chronic

periodontitis.
Copy Right, 1JAR, 2019,. All rights reserved.
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Introduction:-

Periodontal diseases are a group of conditions affecting the supporting structures of the dentition.® Its pathogenesis
is associated with formation of microbial colonies within subgingival plaque.? According to Socransky’s
classification, plaque bacteria are classified into six related complexes — yellow, green, violet, orange, red and
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Actinomyces.® It is known that, the diverse plaque bacteria colonize in a certain order through cell-to-cell
coaggregation.*

The primary goal of periodontal therapy is to preserve the natural dentition, by arresting the chronic inflammatory
process, that results in loss of both periodontal attachment and alveolar bone.’

Scaling and root planing (SRP) is the major part in periodontal therapy. Locally adminstrated agents can be effective
in treatment of moderate periodontitis, as adjunctive to SRP®. Local application into periodontal pocket could be
very advantageous, in terms of applying drug concentration directly in the action site, and in preventing systemic
side effects.” It can be also safely used in medically compromised patients for whom surgery is not an option.®

Newer trend materials used in local delivery include taurolidine, alendronate, basic fibroblast growth factor,
ipriflavone, herbal extracts, statins.? Statins are the most commonly cholesterol-lowering agents used to manage and
prevent cardiovascular and coronary heart diseases.’® Apart from their lipopenic function, statins have shown
secondary effects including anti-inflammatory, immunomodulatory, antioxidant, antithrombotic, and endothelium
stabilization actions™, as well as promotion of angiogenesis and osteoblastic differentiation®?.

The lipophilic statins as Atorvastatin (ATV) seem to be more effective than the hydrophilic statins in bone
protection.”®  Atorvastatin (ATV) is a specific competitive inhibitors of 3-hydroxy-2-methyl-glutaryl coenzyme
A (HMGCoA) reductase."*™ ATV could reduce the migration and infiltration of the leukocytes and T-cell
activation.®’ATVinhibits NF-kappa B activation, which lead to inhibition of a lot of chemokines as TNF-y.1"**The
anti-inflammatory activity of ATV is evidenced by the reduced expression of TNF-a, IL-1p, -6 and -8, and increase
of I1L-10.° ATV improves the gingival oxidative stress, reestablishing reduced glutathione, superoxide dismutase
and catalse levels on periodontium.*%

Atorvastatin could increase angiogenesis and the expression of messenger RNA (mRNA) of bone morphogenetic
protein-2 (BMP-2) in osteoblasts.”? The antiresorptive effect of the ATV seems to be a result of the increased
production of mMRNA of osteoprotegerin (OPG) by osteoblasts.?® This effect could be also related to its role in
decreasing the level of 1L-6.2

One of the most essential diagnostic measures in periodontitis is gingival crevicular fluid (GCF). Its importance
result from its proteins and peptides contents which arise from the host inflamed tissues. It can indicate the health
status at localized areas. Therefore, it could be potential biomarkers for periodontitis. The GCF biomarkers include;
host derived enzymes such as MMP, elastase, beta-glucuronidase, and aspartate aminotransferase, inflammatory
mediators and products biomarkers such as prostaglandin E2, TNF-a, interferon-a, substance-P, monocyte chemo-
attractant protein, and cytokines. It also, includes bone turnover markers such as; alkaline phosphatase (ALP),
cathepsin B, osteocalcin (OC), pyridinoline cross-linked carboxyterminal telopeptide of type 1, and Collagen®%.

Osteocalcin; an abundant non-collagenous bone matrix protein?’ is secreted mainly from matured osteoblasts®’.
Osteocalcin also can be detected in GCF. It may be derived from circulating level, and may be localized secreted
from active osteoblasts either or as a result of alveolar bone resorption®*®. As, OC levels in GCF can indicate the
inflammation, therefore, OC can be used as a bone turnover marker in periodontitis®***.

Patients and Methods:-

Patient selection

This study was conducted on 15 patients attending at the Department of Oral Medicine and Periodontology, Faculty
of Dentistry, Mansoura University. The studied individuals consisted of systemically healthy 13 females and 2
males, aged from 35 to 50 years. They were diagnosed as having moderate periodontitis (clinical attachment level 3-
4 mm).* Patients were excluded if they were suffering from metabolic bone diseases, allergy to the statins, or if they
had periodontal therapy in the preceding 3 months. Users of tobacco, and pregnant or lactating women were also
excluded. All the participants clearly understood the purpose of the study. Approval of this study was obtained from
the Faculty of Dentistry, Mansoura University.

Study design:

Split mouth design was utilized; in each patient, one site was randomly assigned to study group and the other
contralateral site to control group. At baseline, proper case history, clinical examination and radiographic evaluation
were done to select the patients. Periodontal parameters were recorded and gingival crevicular fluid (GCF) samples
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were collected from both test and control sites, and periodontal parameters were recorded. Then, patients received
full mouth scaling and root planing with ultrasonic scaler and manual instruments under local anaethesia. ATV gel
was injected into test site pockets using syringe with blunt cannula. The patients only received general oral hygiene
instructions. After eight weeks, periodontal parameters were recorded and GCF samples were collected again from
both test and control sites.

Clinical assessment:

Periodontal parameters:

The following parameters: gingival index (Gl), plaque index (Pl), bleeding on probing index (BOP), probing pocket
depth (PPD) and clinical attachment loss (CAL) were measured at the basline & after eight weeks of treatment for
both groups.

Gingival crevicular fluid collection:

GCF samples were collected from all individuals at baseline, and eight weeks after treatment from both test and
control sites to evaluate the level of osteocalcin. All supragingival plaque was removed. The tooth surfaces were
cleaned from blood or any debris, dried by air syringe and isolated from saliva by cotton rolls. Sterile paper points
were inserted into pocket until mild resistance were felt, and left for 30 seconds. Paper points contaminated with
blood or saliva were discarded. Paper points were immediately placed after sample collection in 1.8ml eppendorf
tube which containsed 250y phosphate buffered solution, PH 6 and stored at -80°C* at Department of Microbiology,
Faculty of Medicine, Mansoura University.

Laboratory assessment:

Formulation of 1.2% ATV Gel:

Atorvastatin gel was prepared as described by Thylin et al.** Briefly, methylcellulose gel was prepared by adding the
required amount of distilled water to an accurately weighed amount of methylcellulose. The vial was heated to 50°C
- 60°C and agitated using a mechanical shaker to obtain a clear solution. A weighed amount of ATV was added to
the above solution and dissolved completely to obtain a homogeneous phase of polymer, solvent, and drug. Thus,
the ATV gel was prepared with a concentration of 1.2%. The placebo gel contained the same methylcellulose gel
without the ATV added.

4
1.3

Osteocalin assessment:

Osteocalcin level in gingival crevicular fluid was measured using ELISA kit (Elabscience). This ELISA kit used
Sandwich ELISA as the method. The micro ELISA plate provided in this kit had been precoated with an antibody
specific to OC/BGP. Standards or samples were added to the appropriate micro ELISA plate wells and combined
with the specific antibody. Then a biotinylated detection antibody specific for OC/BGP and Avidin-Horseradish
Peroxidase (HRP) conjugate was added to each micro plate well successively and incubated. Free components were
washed away. The substrate solution was added to each well. Only those wells that contain OC/BGP, biotinylated
detection antibody and Avidin-HRP conjugate were appeared blue in color. The enzyme-substrate reaction was
terminated by the addition of a sulphuric acid solution and the color turned yellow. The optical density (OD) was
measured spectrophotometrically at a wave length of 450 nm + 2 nm. The OD value was proportional to the
concentration of OC/BGP. The concentration of OC/BGP was calculated in the samples by comparing the OD of the
samples to the standard curve.

Results:-

Concerning test sites at baseline Gl, Pl, BOP, PPD, CAL, OC were 1.71+0.26, 1.82+0.27, 0.97+0.08, 4.05+0.28,
4.20£0.91, 2.19+0.30, respectively. While eight weeks after treatment the values became 0.543%0.16, 0.42+0.12,
0.36+0.18, 2.35+0.50, 2.61+0.78, 1.86+0.27, respectively. Regarding control sites at base line, Gl, Pl, BOP, PPD,
CAL, OC were 1.69+0.31, 1.81+0.29, 0.95+0.10, 4.01+0.29, 3.92+0.83, 2.42+0.54, respectively. Eight weeks after
treatment, the values became 1.13+0.33, 0.89+0.19, 0.67+0.18, 3.33+0.38, 3.35+0.68, 2.41+0.64, respectively. At
baseline, there was no statistically significant difference between test and control sites regarding clinical parameters
and lab assessment. Thus, clinical parameters and laboratory assessment of both sites were improved significantly
eight weeks after treatment. Moreover, the test sites were significantly improved versus the control sites regarding
the same parameters.
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Discussion:-

Periodontitis is a multi-factorial disease, resulting in the destruction of periodontal tissues, bone resorption and tooth
loss.®® Non-surgical periodontal therapy in moderate periodontitis is an effective treatment,*® where local drug
delivery is one of the best adjunctives.’” ATV inhibits the secretion of cytokines in chronic inflammatory diseases.
The effect of statins on bone metabolism can be summarized into three major mechanisms; promotion of
osteogenesis, suppression of osteoblast apoptosis and inhibition of osteoclastogenesis.*

Osteocalcin is the greatest plentiful non-collagenous protein. It is mostly secreted from osteoblasts, odontoblasts and
hypertrophic chondrocytes. Osteocalcin play a critical role in bone formation and turnover. It is also supposed to
induce bone resorption, and induce osteoclast progenitor cells differentiation, that may result in negative role in
bone formation. Osteocalcin is currently an effective marker of bone turnover when resorption and formation are
coupled and is a particular marker of bone formation when formation and resorption are uncoupled.®**

All pregnant and lactating women were excluded due to increased susceptibility to periodontal infection, hormonal
changes ,and alterations in the immune system.**** Smokers were also excluded, as smoking increase
proinflammatory circulating cytokine levels as tumor necrosis factor-alpha (TNF-a), and alteres the collagen
metabolism and wound healing, resulting in increasing the subgingival infection.***® Patients who had taken
systemic antibiotic for the last three months before study were also excluded, due to its effect on potential
periodontopathic bacteria.*® Additionally, diabetic patients were excluded, as diabetes alters the efficancy of the
immune system.*’ 43

Split mouth design was applied because of its advantages. It requires small sample size, as each patient acts as
his/her own control. Also, much of the inter-subject variability was removed, resulting in increased study
credibility.*

At baseline, there were no significant differences in the values of clinical parameters (PI, GI, PPD, CAL, and BOP)
between test and control sites. After eight weeks of treatment, both test & control sites showed significant reduction
in the mean values of all periodontal parameters, when it was compared with its value at baseline. These results
came in agreement with Carvalho el al.*°, and Colombo et al.;>* they reported that SRP with regular motivation of
oral hygiene measures, resulted in significant reduction of all periodontal parameters (PPD, CAL, BOP). Biofilm
disruption and calculus removal through supra and subgingival mechanical instrumentation, result in an
overwhelming reduction of periodontal pathogens and reestablishment of a healthy compatible microbiota.* control
by toothbrushing, combined with the removal of inter-dental plaque achieving ideal plaque control by toothbrushing,
combined with the removal of inter-dentalplaque achieving ideal plague control by toothbrushing, combined with
the removal of inter-dental plaqueThese result from ideal plague control by tooth brushing accombined with
interdental plaquThe clinical benefits of supra and subgingival mechanical instrumentation are due to biofilm
disruption and calculus removal, resulting in overwhelming reduction of periodontal pathogens and re-establishment
of a healthy comaptible microbiota®

After treatment, there were highly significant differences in the mean value of all clinical parameters between test
and control group when compared with their values at baseline. These results came in agreement with Ambrdsio et
al.’?, Shah el al.” and Bertl el al.**; they found that there was a significant lowering in pocket depth of test group
compared with control group. Also, CAL gain was significantly improved in test group when compared with control
group. BOP showed significant reduction in test group versus control one. Pradeep et al > found that reduction in PI
was more significant in test group than control group after treatment.

Additionally, test site showed a significant reduction in all periodontal parameters (Gl, PI, PPD, BOP, CAL) versus
control group. These results came in agreement with Martande el al*®, and sinjab et al.;*® they found that there was
more improvement in clinical parameters (PI, PPD, CAL) of test group after locally application of statins as
adjunctive to mechanical SRP than control group. Additionally, Rosenberg et al.*’ reported that one month using of
2% ATV dentifrice for periodontitis patients, showed greater significant reduction in BOP and Gl. Fajardo et al.
reported that there was a reduction in mobility and probing pocket depth in patients treated with ATV.%® Pradeep et
al.>>* recorded that local delivery of ATV administration as adjunctive to SRP in treatment of chronic periodontitis
patients result in reduction of bleeding on probing.
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Statins also could inhibit major histocompability complex class Il (MHC-1I) molecules, which are directly involved
in the activation of T-lymphocytes and in the control of the immune response through antigen presentation.®® Statins
could suppress the expression of MMP mRNA, which may be a result of isoprenoid intermediates reduction.®*

Atovastatin might have the ability to influence the level of tissue destruction in periodontal disease. It could interact
with the immune response of the host, and inhibit adhesion and extravasation of leukocytes to inflammation sites.
This interaction resulting in diminished co-stimulation of T cells and reduction of inflammatory cytokines (IL-1p,
IL-6 and TNF-a).%*®® Thus, suggesting that ATV may have anti-inflammatory effect on periodontal tissue.®

Regarding the laboratory assessment of osteocalcin level in GCF at baseline, no statistically significant difference
was found between test & control sites. These results came in agreement with other studies that detected OC in GCF
of periodontal diseased patients, and they added, there is a correlation between osteocalcin levels in GCF and patient
periodontal status. 3336768

High levels of osteocalcin in GCF of chronic periodontitis sites may be related to the severity of breakdown and/or
repair of alveolar bone. During active bone resorption, osteocalcin is mostly released from the extracellular matrix
into the GCF.*® Also, proteolytic enzymes secreted from the host and pathogenic microorganisms will also play a
role in the generation of osteocalcin fragments.” It was suggested that osteocalcin induce the recruitment and
differentiation of circulating monocytes and osteoclast precursors, indicating its role on resorption of bone.”* "

Eight weeks after treatment, OC level was significantly decreased in test sites, but there was no statistically
significant decreses in control sites versus its level at baseline.

To the best of our knowledge, no previous study assessed ATV effect in correlation with gingival crevicular fluid
osteocalcin. Although a lot of researches evaluated statins effect on treatment of periodontitis, but those depend on
radiographic evaluation of their patients or serum osteocalcin. So, no previous studies agree or disagree with our
results. Furthermore, they evaluated their patients six or nine months after treatment. So, we cannot compare our
results with those studies.

Atorvastatin could regulate different aspects of bone metabolism such as OC which are important markers for bone
differentiation and mineralization.” The role of statins as immunomodulator could be a part of its effect on bone
formation, as it could block the synthesis of important isoprenoid intermediates®®’® which result in the osteocalst
cells formation with wrinkled margins®""’,

Thus, ATV could be used not only for promising treatment of periodontitis, but, also could be tried to preserve bone
especially for those who are liable to develop severe forms of the disease either due to systemic diseases, genetic or
immune disorders.

Conclusion:-
There were greater improvements in clinical parameters of chronic periodontitis patients when locally delivered
ATV was used as adjunctive to scaling and root planning for the treatment of chronic periodontitis.
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