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Therapy in Periodontitis Patients:
A Randomised Controlled Trial
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ABSTRACT

Introduction: Flaxseed is known for its anti-inflammatory and
antioxidant properties, which could be attributed to periodontal
wound healing. Early wound healing contributes to favourable
treatment outcomes. Glutathione peroxidase is a ubiquitous
antioxidant biomarker known for its scavenging action of free
radicals, thereby maintaining the health of periodontal tissues.

Aim: To evaluate the additive effect of brown flaxseed gel
following surgical periodontal therapy.

Materials and Methods: This randomised controlled trial was
conducted at the Department of Periodontics, Saveetha Dental
College in Chennai, Tamil Nadu, India from November 2023 to
February 2024. Total of 30 patients were included in the study,
with 15 patients in the control group and the other 15 patients
(test group) were administered brown flaxseed gel following
flap surgery. The included patients were allocated into test and
control groups through simple randomisation. Postoperative

flap surgery, the Early Healing Index (EHI), and healing scores
were evaluated at the 1%t and 2™ weeks. Salivary glutathione
peroxidase levels were also assessed at the 15t and 2™ weeks
following periodontal therapy. An Independent t-test was used
to compare the mean values between the test group and the
control group.

Results: The mean age of the eligible participants was 35.6+4.57
years. Better healing was observed in the test group compared
to the control group in the 15t postoperative week, as recorded by
the EHI with a mean of 2.96+0.90 in the test group and 2.06+0.70
in the statistically significant control group. Salivary glutathione
levels were significantly increased in the test group with a mean
concentration of 14.1+.78 mu/mL and 10.5+0.42 mu/mL in the
control group at the end of the 2™ week, respectively.

Conclusion: Brown flaxseed gel is an efficacious therapeutic
agent in improving periodontal wound healing and also has
prudent antioxidant activity.
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INTRODUCTION

Periodontitis is a persistent infammatory disease that results
in the degradation of the periodontal attachment structure
and the potential loss of teeth [1]. Its onset is triggered by the
interplay between supragingival and subgingival biofims, in
conjunction with the host’s inflammatory response. The treatment
approach employed varies, ranging from non surgical to
surgical interventions, depending on the disease’s severity. The
patient’'s comprehension of and adherence to postoperative care
instructions are pivotal factors influencing the recovery process
following any surgical procedure. During the postoperative phase,
three primary considerations are patient comfort, wound stability,
and effective plague control [2]. Common complications that may
arise following periodontal surgery encompass postoperative
pain, bleeding, swelling, delayed healing, trismus (limited mouth
opening), and alterations in taste perception [3].

Wound healing in a periodontal defect after flap surgery is a
multifaceted process that initiates with the formation of a blood clot
within the closed flap following suturing [4]. This flap is positioned
adjacent to another vascularised wound margin, encompassing
gingival connective tissue and the alveolar process. Several
factors impede the healing process, sustaining inflammation and
triggering necrotic or hyperplastic reactions. Reactive Oxygen
Species (ROS) are by-products produced during the regular
metabolism of oxygen and serve crucial functions in cell signaling
[5]. ROS have been linked to mechanisms that cause tissue harm,
such as protein degradation, lipid peroxidation, Deoxyribonucleic
Acid (DNA) impairment, oxidation of critical enzymes, and the
triggering of proinflammatory cytokine release [6]. These processes

collectively contribute to the retardation of the healing process and
the acceleration of disease progression.

Antioxidants (AOs) are substances that, when present in
relatively low concentrations compared to oxidisable substances,
effectively impede or delay the oxidation of those molecules
[7]. One prominent and widespread antioxidant is glutathione,
a small-molecule thiol found in both eukaryotic and prokaryotic
cells, present in every human cell. Glutathione serves as a
potent antioxidant, safeguarding vital cellular components
against damage caused by ROS, and it also plays a pivotal role
as a coenzyme for enzymes involved in ROS neutralisation [8].
Oxidative Stress (OS) results from an imbalance between ROS
and AQO, disrupting redox signaling and control and leading to
molecular damage.

Flaxseed (Linum usitatissimum) is gaining prominence as a valuable
functional food ingredient due to its high levels of a-linolenic
acid (ALA, an omega-3 fatty acid), lignans, and dietary fiber [9].
Flaxseeds are available in two varieties: yellow/golden seeds and
brown seeds. Notably, brown flaxseeds possess a distinct oil profile,
rich in omega-3 fatty acids compared to golden flaxseeds. They
are also abundant in essential amino acids, particularly glutamic
acid, glycine, and cysteine [10,11]. Brown flaxseeds exhibit anti-
inflammatory properties by soothing inflammation, stimulating
collagen production, and enhancing cell turnover, thereby boosting
their anti-inflammatory and antioxidant attributes [12]. In the realm
of dentistry, flaxseeds offer multiple benefits, proving highly effective
in managing gum diseases like gingivitis and periodontitis. They
have even found utility as a local drug delivery agent in periodontal
treatments, reducing gum bleeding, inflammation, and swelling
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[13]. Additionally, flaxseeds exhibit antimicrobial properties effective
against both Gram negative and Gram-positive organisms [14].

To the author’s best knowledge, present study is the first study
to evaluate the additive effect of brown flaxseeds in postsurgical
periodontal therapy. Therefore, the primary objective of the study
was to evaluate the efficacy of brown flaxseeds on wound healing
following periodontal flap surgery in chronic periodontitis patients.
And the secondary objective was to assess the salivary levels of
glutathione peroxidase following periodontal flap surgery in chronic
periodontitis patients.

MATERIALS AND METHODS

The randomised controlled trial was conducted at the Department of

Periodontics, Saveetha Dental College in Chennai, Tamil Nadu, India

from November 2023 to February 2024. The study protocol received

approval from the Institutional Ethical Committee at Saveetha Dental

College in Chennai, Tamil Nadu, India with the ethical clearance number

(IHEC/SDC/PERIO-2102/23/125). The study was registered in Clinical

Trail Registry India (CTRI) with the number CTRI/2024/05/067413.

Inclusion criteria:

e Patients aged between 30 and 55 years with moderate-to-
severe chronic periodontitis;

e Infrabony pockets measuring >6 mm;

e  Systemically healthy patients who are advised for periodontal
surgery.

Exclusion criteria:

e Immunocompromised patients;

e Patients with present or past systemic diseases known to
interfere with the outcomes of periodontal therapy;

e Patients who are under medications that may interfere with
periodontal therapy;

e  Patients who are chain smokers;

e Individuals who have tobacco-related habits;

e  Partially edentulous individuals [Table/Fig-1].

Assessed for eligibility (n=40)
Enrollment.

Excluded (n=10)

+ Not meeting inclusion criteria (n=7)
+ Declined to participate (n=3)

+ Other reasons (n=0)

Randomised (n=30)

l { Allocation J l
Allocated to flap surgery & suturing (n=15) Allocated to flap surgery & suturing with flax seed
+ Received allocated intervention (n=15) gel (n=15)
+ Did not receive allocated intervention (n=0) + Received allocated intervention (n=15)
+ Did not receive allocated intervention (n=0)
Follow-Up l
Lost to follow-up (n=0) Lost to follow-up (n=0)

| e ] l

Analysed (n=15)
+ Excluded from analysis (n=0)

Analysed (n=15)
+ Excluded from analysis (n=0)

[Table/Fig-1]: Patient selection flowchart.

Consodilated Standards of Reporting Trails (CONSORT) 2010 flow diagram

Sample size calculation: The sample size was calculated using
G* Power, with a power level of 0.80 (80%), equivalent to 1-B, and
by setting the significance level to 0.05 (5%), denoted as a. The
sample size was estimated to be 30 patients.

Study Procedure
The study enrolled 30 patients who needed periodontal flap surgery
on a minimum of two interproximal sites, located on either side of
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the maxillary or mandibular arch. Patients were presented with a
comprehensive explanation of the study, and their informed consent
was duly obtained. After completion of non surgical periodontal
therapy, which included providing oral hygiene instructions and
performing scaling and root planing, a re-evaluation was conducted
four weeks later. A simple randomisation method with single
blinding was used to allocate candidates into two groups. Group
A, constituting the control group, comprised fifteen patients who
were subjected to surgical periodontal therapy and were advised to
follow the postoperative instructions. On the other hand, group B,
which was categorised as the test group, consisted of 15 patients
who were subjected to topical application of brown flaxseed gel as
an adjunct to surgical periodontal therapy.

The triogel was formulated using freshly obtained brown flaxseeds.
A total of 2 grams of brown flaxseed powder was mixed with 100
milliliters of distilled water, followed by thorough blending and
weighing. The resulting mixture was then subjected to heating and
subsequent filtration. The filtered flaxseed extract was concentrated
by boiling it in a centrifuge using supercritical fluid. Concurrently, 0.5
grams of carboxymethyl cellulose was dissolved in 10 milliliters of
distilled water, while another 0.5 grams of carbopol was dissolved in
a separate 10-milliliter portion of distilled water. These two solutions
were then combined and incorporated into the concentrated brown
flaxseed extract [Table/Fig-2a,b] [14]. The facts about the superior
qualities of flaxseed gel were not informed to the patients to avoid
its psychological effect and to avoid the placebo effect.

[Table/Fig-2a,b]: Flaxseed gel containing flaxseed extract. CMC and carbopol.

Clinical protocol: Both groups underwent periodontal flap
surgery, and the flaps were positioned back together using 3-0 non
absorbable black silk sutures. Only the patients in the test group
were instructed to apply the provided flaxseed gel topically to the
surgical site where the sutures were positioned three times a day for
one week. They were explicitly advised against massaging the area
and were instructed to gently apply the gel to the surgical site for 10
minutes [Table/Fig-3a,b].

[Table/Fig-3a,b]: Application of flaxseed gel on the sutured site after periodontal
flap surgery.

Postoperative instructions: After the surgical procedures, each
patient received postoperative care, which included a prescription
for amoxicillin, 500 mg, to be taken every eight hours for five days,
as well as ibuprofen 400 mg + paracetamol 325 mg to be taken
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twice daily for three days, which are non steroidal anti-inflammatory
drugs. The sutures were removed a week after the periodontal flap
surgery, and during this time, the surgical sites were gently rinsed
with a solution of normal saline and betadine.

Clinical assessment:

e Wound healing: Postoperative healing of the surgical site was
evaluated using the EHI [15] after the 1%t week and the Healing Index
(HI) [16] after the 1t and 2 weeks following periodontal therapy.

Assessment of glutathione peroxidase marker:

e Saliva collection: Informed consent was obtained from all
patients who participated in the study. Before saliva collection,
subjects rinsed their mouths with water and observed a 15-minute
waiting period before pooling saliva. Saliva samples were obtained
by instructing patients to spit into prelabelled sterile containers
positioned beneath the lower lip, resulting in the collection of
approximately 5 mL of saliva. Following collection, salivary samples
underwent centrifugation at 10,000 xg for 5 minutes to eliminate
cellular debris and reduce saliva turbidity. Subsequently, the
samples were divided into 1.5 mL Eppendorf tubes and stored at
-80 °C until the biochemical analysis was performed. The salivary
glutathione levels were evaluated after one week and two weeks
following the flap surgery. The levels were assessed by conducting
an Enzyme-linked Immunosorbent Assay (ELISA) test.

STATISTICAL ANALYSIS

Statistical analysis was conducted using Statistical Package for
Social Sciences (SPSS) software version 23.0, and p-value<0.05 was
considered statistically significant. Tocompare the mean values between
the test and control groups, an Independent t-test was performed.

RESULTS

The mean age of the eligible participants was 35.6+4.57 years. Total
15 (50%) patients were males and 15 (50%) patients were females.

Better postoperative healing was detected in the test group
compared to the control group. In the 1%t postoperative week, as
evaluated by the EHI, statistically significant results were seen in the
test group with a mean value of 2.96+0.90, compared to 2.06+0.70
in the control group (p-value=0.02%).

The outcomes of HI by Landry RG et al., indicated that the results were
not statistically significant in the 1%t postoperative week, with a mean
value of 3.01+0.7 in the control group and 3.3+0.6 in the test group,
respectively (p-value=0.66) [16]. The results of the 2" postoperative
week showed a mean value of 3.4+0.62 in the control group and
4.41+0.40in the test group, indicating a significant difference between
the two groups (p-value=0.03) [Table/Fig-4a-d,5].

% = .
[Table/Fig-4]: (a) Immediate postoperative picture in control group; (b) Healing
after two weeks in control group; (c) Immediate postoperative picture in test group;
(d) Healing after two weeks in test group.

www.jcdr.net

Groups Test group Control group p-value
H H st
Healing Indlex (HI) score in 1 33106 3.0140.7 0.66
postoperative week
i i nd
Healing Indlex (HI) score in 2 4.4140.40 3.440.62 0.03*
postoperative week

[Table/Fig-5]: Depicts the Healing Index (HI) score between test and the control

group in the 1% and 2" postoperative week.

Glutathione peroxidase levels: Evaluation of salivary glutathione
peroxidase levels revealed that the mean concentration of glutathione
was 8.23+0.62 mu/mL in the control group and 12.56+0.72 mu/mL
in the test group by the end of the 1%t week, respectively. In the 2™
postoperative week, the mean concentration was significantly higher
in the test group with p-value=0.02, indicating superior antioxidant
activity in the test group [Table/Fig-6].

Control
Groups Test group group p-value
Mean concentration of glutathione 12.56+0.72 8.23+0.62 0.78
peroxidase in 1t week (mu/mL) mu/mL mu/mL '
Mean concentration of glutathione 14.1+0.78 10.5+0.40 0.02*
peroxidase in 2" week (mu/mL) mu/mL mu/mL '

[Table/Fig-6]: Mean concentration of glutathione peroxidase between test group

and control group in 1%t and 2™ postoperative week.

DISCUSSION

The objective of present investigation was to evaluate the
supplementary impact of utilising brown flaxseed gel on the
postoperative healing of wounds following periodontal flap surgery
in individuals diagnosed with chronic periodontitis. The findings of
the study demonstrated that the administration of brown flaxseed
gel proved to be effective in achieving enhanced wound healing after
one week compared to the control group. Additionally, the levels of
the glutathione peroxidase marker were elevated in the flaxseed gel
group two weeks following the periodontal therapy, indicating the
discernible presence of antioxidant activity.

The results of the present study showed better postoperative healing
in the test group compared to the control group, as evaluated by
the EHI. The outcomes of the current study align with the findings
of McDaniel JC et al., who assessed the effects of marine-
derived ®-3 eicosapentaenoic acid and docosahexaenoic acid
on proinflammatory cytokines in wound serum to evaluate wound
healing on human skin [17]. The results demonstrated significant
wound healing. This can be correlated with present study, as flaxseed
is also rich in eicosapentaenoic acid, serving as a rich source of
diverse biologically active compounds known to influence various
stages of wound healing. Flaxseed’s high content of flavonoids is
particularly noteworthy for its role in promoting wound repair. These
flavonoids are linked to improved collagen fibril viability, leading to
enhanced strength of collagen fibers and a reduction in cellular
damage through facilitated DNA synthesis.

In-vitro and in-vivo studies conducted by various authors indicated
that linseed stimulates the proliferation of fibroblast cells and their
differentiation into specialised myofibroblasts [18-20]. In another
study, Merkher Y et al., demonstrated that flavonoids play a
crucial role in reducing lipid peroxidation, thereby preventing or
slowing the onset of cell necrosis [21]. Consistent findings were
reported by Hudwekar A et al., who found that the application
of aloe vera extract significantly improved healing scores after
surgical periodontal therapy. This improvement was attributed to
the presence of carboxypeptidase and lignin in aloe vera, which
inactivates bradykinin. These carboxypeptidases are also present in
brown flaxseed, which helps to alleviate pain and thereby enhances
wound healing [22].

Linseed contains a diverse array of bioactive compounds, including
tocopherols (a type of vitamin E), B-carotene, and an assortment
of phenolic compounds, encompassing lignans, flavonoids, and
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phenolic acids. Moreover, tocopherol, a variant of vitamin E, not
only stimulates protein synthesis but also augments cellular
proliferation and facilitates migration within the wound tissue [23]. It
additionally exerts antiphlogistic effects by mitigating the production
of proinflammatory cytokines and chemokines. Moreover, flaxseed
is rich in magnesium and calcium, both of which play significant
roles in wound healing. Calcium, in particular, is recognised for
its ability to regulate the infiltration of inflammatory cells, promote
the multiplication of fibroblasts, and facilitate the proliferation,
differentiation, and migration of keratinocytes [24]. Elevated levels
of calcium also contribute to the improvement of wound healing
by enhancing blood clotting and the aggregation of platelets at the
wound site, especially during the hemostatic phase of the healing
process [25].

In another study by Pappu R et al., both in-vitro and in-vivo studies
were performed using flaxseed gel as a local drug delivery agent
in chronic periodontitis patients [26]. It was observed that there
was a significant improvement in gingival health, which appeared
to be linked to the anti-inflammatory attributes of omega-3 fatty
acids. The mechanism behind this improvement involves omega-3
fatty acids inhibiting the cyclooxygenase and lipoxygenase
pathways, consequently reducing the generation of proinflammatory
molecules.

Huang CB et al., noted the effect of various omega fatty acids,
especially omega-3 fatty acids, to have an antimicrobial effect
against certain microbes (S. mutans, S. gordonii, S. sanguis, C.
albicans, AAA, F. nucleatum, and R gingivalis) [27]. Owing to the
antibacterial effect, omega fatty acids are also furnished with anti-
inflammatory properties, which may be linked to the therapeutic
outcomes, thereby maintaining the harmony of gingival as well as
periodontal health. This makes flaxseed gel a promising local drug
delivery agent as an adjunct to non surgical periodontal therapy.

Flax proteins boast a wealth of essential amino acids, including
glutamic acid, glutamine, arginine, as well as branched-chain amino
acids such as valine and leucine, and aromatic amino acids like
tyrosine and phenylalanine [28]. Arginine and glutamine play crucial
roles in promoting the rejuvenation of dermal collagen protein
synthesis and bolstering the process of wound healing [28,29].

Many research studies have provided evidence that Oxidative
Stress (OS) serves as one of the fundamental pathophysiological
mechanisms in the development of periodontitis [30,31].
Consequently, it becomes pertinent to assess the byproducts
of Reactive Oxygen Species (ROS)-induced damage and the
performance of both enzymatic and non enzymatic antioxidants,
as they emerge as valuable candidates for understanding the
implications of OS-related events in the progression of chronic
periodontitis [32]. Glutathione is a ubiquitous protagonist in cellular
regulation. In its capacity as an antioxidant, glutathione functions
as a co-factor for enzymes like glutathione peroxidase and other
defenders within the cell’s arsenal, which collectively work to
safeguard the cell against pro-oxidants [33].

In the context of periodontal diseases, salivary glutathione levels are
of particular interest as they indicate the neutralisation (scavenging)
of ROS [34]. Research studies have consistently shown reduced
amounts of salivary glutathione, GSH peroxides, and thiol levels
in individuals with gingivitis and periodontitis when compared to
periodontally healthy patients [35,36].

Studies have shown that periodontal therapy improves the salivary
concentrations of glutathione and thiol levels in gingivitis and
periodontitis patients, which was significant between the groups
[37,38]. The current study’s findings mirrored previous research,
demonstrating an enhancement in salivary concentrations within
the test group after surgical periodontal therapy compared to the
control group. By the end of the second week, the mean glutathione
concentration increased from 10.5+0.42 um/mL in the control group

Journal of Clinical and Diagnostic Research. 2024 Jul, Vol-18(7): ZC16-ZC20

P Swarna Meenakshi and Sankari Malaiappan, Brown Flaxseed as an Adjunct to Surgical Periodontal Therapy

to 14.1 um/mL in the test group, indicating a statistically significant
rise in glutathione levels. This increase can be attributed to the
natural antioxidant brown flaxseed, which is rich in both omega-3
fatty acids and amino acids.

Simultaneously, glutathione peroxidase, enriched with glutamic
acid, enhances antioxidant activity, leading to elevated glutathione
levels following periodontal therapy. Diab R et al., also reported
similar outcomes in their study, noting a rise in salivary glutathione
concentrations from 3.12+0.21 pm/mL to 3.6+0.22 pm/mL. This
change was observed in patients with periodontal disease who
underwent a three-month treatment with a mouthwash containing
extracts of Solanum melongena (eggplant) peduncles, as compared
to a placebo group [39].

Limitation(s)

The limitation of the study is that flaxseed, being a natural product,
poses difficulties such as standardisation and titration. Furthermore,
incorporating larger sample sizes can make the results more reliable.

CONCLUSION(S)

Within the constraints of the study, it was found that brown flaxseed
gel was effective in improving postoperative wound healing, as
evidenced by the healing scores during the first and second weeks
after application of the gel in periodontitis patients. Additionally, the
salivary levels of glutathione peroxidase increased in patients who
received the brown flaxseed gel, indicating enhanced antioxidant
activity and maintenance of periodontal tissue harmony. Therefore,
it can be concluded that brown flaxseed gel is a valuable therapeutic
agent for enhancing the healing of periodontal tissues and exhibits
significant antioxidant activity.
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