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Abstract

Background: Periodontal disease remains a significant global health concern and a leading cause of tooth loss
in adults. While scaling and root planing (SRP) constitutes the gold standard for nonsurgical periodontal
therapy, the search for effective adjunctive therapies continues. Natural products, particularly berries with their
rich polyphenolic content and anti-inflammatory properties, have shown potential in modulating periodontal
inflammation and bacterial growth.

Methods: A randomized controlled trial was conducted in the Department of Dentistry, Anugrah Narayan
Magadh Medical College and Hospital, Gaya, over a period of three months from March 2025 to May 2025,
involving 68 patients with chronic periodontitis. Participants were randomly assigned to either Group A (SRP +
placebo, n=34) or Group B (SRP + elderberry supplement 500 mg twice daily, n=34). Periodontal parameters
including probing pocket depth (PPD) and clinical attachment level (CAL) were measured at baseline and day
28 using Williams Graduated Periodontal Probe.

Results: Both groups demonstrated significant improvements in periodontal parameters after intervention.
However, Group B showed significantly greater reduction in mean PPD (2.18 + 0.62 mm) compared to Group A
(1.42 £ 0.54 mm) (p<0.001). Similarly, CAL gain was significantly higher in Group B (1.86 + 0.58 mm) versus
Group A (1.14 £ 0.48 mm) (p<0.001). The percentage of sites with PPD >4 mm decreased from 100% to 23.5%
in Group B compared to 44.1% in Group A (p=0.012).

Conclusion: Elderberry supplementation as an adjunct to conventional SRP demonstrates superior clinical
outcomes in chronic periodontitis treatment, suggesting that berry supplements may serve as a valuable
complementary approach to nonsurgical periodontal therapy.

Keywords: Periodontal disease, scaling and root planing, elderberry, adjunctive therapy, clinical attachment
level, probing pocket depth.
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Introduction

Periodontal disease has emerged as one of the most
prevalent  chronic  inflammatory  conditions
affecting the supporting structures of teeth,
representing a significant cause of tooth loss
worldwide [1]. The Global Burden of Disease
Study has identified severe periodontitis as the
sixth most prevalent condition globally, affecting
approximately 11% of the world population [2].
The multifactorial etiology of periodontal disease
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involves complex interactions between pathogenic
bacterial biofilms and host immune-inflammatory
responses, leading to progressive destruction of
periodontal tissues [3]. Multiple risk factors
contribute to the development and progression of
periodontal disease. Poor oral hygiene, irregular
dental care, diabetes mellitus, tobacco smoking,
advancing age, certain medications, and
psychological stress have been identified as
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significant contributors to periodontal disease
prevalence in communities [4]. These factors may
act independently or synergistically to create an
environment conducive to periodontal breakdown
[5]. The predominant normal flora on mucosal
surfaces consists of anaerobic organisms, and
dysbiosis of this microbiome plays a central role in
periodontal pathogenesis [6].

Scaling and root planing remains the cornerstone of
nonsurgical  periodontal therapy, effectively
reducing bacterial load and removing calcified
deposits from tooth surfaces [7]. Previous
investigations have demonstrated that expert
supragingival and subgingival plaque removal has
significant positive effects on periodontal health
outcomes [8]. However, complete elimination of
periopathogens from deep periodontal pockets and
complex root anatomy may be challenging with
mechanical debridement alone, prompting the
exploration of adjunctive therapeutic approaches

[9].

Although systemic antibiotics have been employed
as adjuncts to periodontal therapy, prolonged
antibiotic use presents concerns regarding the
emergence of resistant bacterial strains, alterations
in commensal microflora, and potential overgrowth
of opportunistic pathogens including fungi [10].
These limitations have stimulated interest in natural
products with antimicrobial and anti-inflammatory
properties as potential adjunctive agents [11].

Berries have garnered considerable attention in
biomedical research due to their rich content of
polyphenolic compounds, including anthocyanins,
flavonoids, and tannins [12]. Elderberry (Sambucus
nigra) has been particularly studied for its
immunomodulatory, anti-inflammatory, and
antimicrobial properties [13]. The anthocyanins
present in elderberry have demonstrated the ability
to inhibit pro-inflammatory cytokine production,
reduce oxidative stress, and exert bacteriostatic
effects against various pathogens [14]. These
biological activities suggest potential therapeutic
applications in inflammatory conditions such as
periodontitis.

Recent studies have explored the effects of various
berry extracts on oral health parameters, with
promising  results in  reducing  gingival
inflammation and modulating periodontal bacterial
populations [15]. However, clinical evidence
regarding the efficacy of  elderberry
supplementation as an adjunct to conventional
periodontal therapy remains limited, representing a
significant research gap in the literature.

The objective of this study was to assess whether
elderberry supplements can be used as an effective
adjunct to nonsurgical periodontal therapy in
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improving clinical outcomes for patients with
chronic periodontitis.

Materials and Methods

Study Design and Setting: This prospective,
randomized, double-blind, placebo-controlled
clinical trial was conducted in the Department of
Dentistry, Anugrah Narayan Magadh Medical
College and Hospital, Gaya, over a period of three
months from March 2025 to May 2025.

Sample Size Calculation: Sample size was
calculated based on previous studies reporting
mean PPD reduction following periodontal therapy.
Assuming a minimum clinically significant
difference of 0.5 mm in PPD reduction between
groups, standard deviation of 0.6 mm, 0=0.05, and
power=80%, a minimum of 30 participants per
group was required. Accounting for a 10% dropout
rate, 34 participants were enrolled in each group,
yielding a total sample size of 68 patients.

Study Population and Recruitment: Patients
attending the outpatient department with
complaints of gingival bleeding, tooth mobility, or
periodontal ~ discomfort were screened for
eligibility. The study procedure and potential
benefits were explained to all prospective
participants before enrollment.

Inclusion Criteria: Participants meeting the
following criteria were included: age 18 years and
above, either gender, presence of a minimum of
four teeth with at least one site exhibiting probing
pocket depth of 4-5 mm, diagnosis of chronic
periodontitis based on the 2017 World Workshop
Classification, and willingness to provide written
informed consent.

Exclusion Criteria: Patients were excluded if they
presented with: systemic disorders including
diabetes mellitus, cardiovascular disease, or
immunocompromising conditions; current tobacco
smoking or smokeless tobacco use; pregnancy or
lactation; long-term medication use including
antibiotics, anti-inflammatory drugs, or
immunosuppressants within the past three months;
known allergy or hypersensitivity to herbal
ingredients or berry products; history of invasive
periodontal therapy including surgical procedures
within the preceding four months; or unwillingness
to comply with study protocol.

Randomization and Blinding: Eligible
participants were randomly assigned to either the
control group (Group A) or the treatment group
(Group B) wusing computer-generated random
numbers in a 1:1 allocation ratio.

Allocation concealment was maintained using
sequentially numbered, opaque, sealed envelopes.
Both the participants and the clinical examiner
were blinded to group assignment. The placebo
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capsules were identical in appearance, size, and
packaging to the active supplement.

Intervention Protocol: All participants in both
groups received comprehensive nonsurgical
periodontal therapy. Full-mouth scaling was
performed using an ultrasonic scaler (Satelec PS5
Newtron, Acteon) under local anesthesia (2%
lidocaine with 1:80,000 epinephrine).
Subsequently, root planing was accomplished using
Gracey curettes (Hu-Friedy, Chicago, IL) until root
surfaces were smooth and free of detectable
calculus deposits. The procedure was completed in
a single appointment by a single experienced
periodontist.

Following completion of periodontal therapy,
participants in Group A received placebo capsules
(containing inert filler material), while those in
Group B received elderberry supplement capsules
(Elderberry 500 mg, HealthVit). Both groups were
instructed to take one capsule twice daily after
meals for 28 consecutive days. Compliance was
monitored through capsule counts at follow-up
visits and maintenance of patient diaries.

Clinical Measurements: Periodontal
measurements were performed by a calibrated
examiner blinded to group assignment at baseline
(before SRP) and on day 28 post-intervention.
Intra-examiner reliability was established with an
intraclass correlation coefficient of 0.92. The
following parameters were assessed:

Probing Pocket Depth (PPD): Measured as the
distance from the marginal gingiva to the base of
the periodontal sulcus/pocket using a Williams
Graduated Periodontal Probe. Measurements were
recorded at six sites per tooth (mesiobuccal,
midbuccal, distobuccal, mesiolingual, midlingual,
and distolingual).

Clinical Attachment Level (CAL): Calculated as
the distance from the cementoenamel junction
(CEJ) to the base of the periodontal sulcus/pocket.
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In cases where the CEJ was obscured by
restorations, the restoration margin served as the
reference point.

All measurements were recorded to the nearest
millimeter. The deepest site on each qualifying
tooth was designated as the index site for primary
outcome assessment.

Post-Treatment Instructions: All participants
received standardized oral hygiene instructions
including modified Bass brushing technique,
interdental cleaning with appropriate aids, and
avoidance of any additional mouthwashes or
antimicrobial agents during the study period.
Participants were advised to report any adverse
events or discomfort immediately.

Statistical Analysis: Data were analyzed using
SPSS version 26.0 (IBM Corporation, Armonk,
NY). Normality of continuous variables was
assessed using the Shapiro-Wilk test. Continuous
variables were expressed as mean + standard
deviation, and categorical variables as frequencies
and percentages. Within-group comparisons of pre-
and post-treatment values were performed using
paired t-test.

Between-group comparisons were conducted using
independent samples t-test for continuous variables
and chi-square test for categorical variables.
Statistical significance was set at p<0.05. Results
were presented using appropriate tables and graphs.

Results

Participant Flow and Baseline Characteristics:
Of 92 patients initially screened, 68 met eligibility
criteria and were enrolled in the study. All 68
participants completed the 28-day follow-up period
with no dropouts. Baseline demographic and
clinical characteristics of study participants are
presented in Table 1. The two groups were
comparable in terms of age, gender distribution,
and baseline periodontal parameters, with no
statistically significant differences observed.

Table 1: Baseline Demographic and Clinical Characteristics of Study Participants

Parameter Group A: SRP + Placebo | Group B: SRP + Berry | p-value
(n=34) (n=34)

Age (years), mean = SD 42.6 +10.4 442 +9.8 0.518
Gender, n (%) 0.802
Male 18 (52.9%) 17 (50.0%)

Female 16 (47.1%) 17 (50.0%)

Number of teeth, mean = SD 264+2.8 258+3.2 0.412
Sites with PPD 4-5 mm, n 48+1.6 52+1.8 0.328
Baseline PPD (mm), mean + SD 4.68+0.72 4.82+£0.78 0.442
Baseline CAL (mm), mean + SD 5.14+£0.86 5.28+£0.92 0.516
Duration of periodontal symptoms (months) | 8.4 +4.2 9.2+5.1 0.478
Oral hygiene practices 0.684
Once daily brushing 22 (64.7%) 20 (58.8%)

Twice daily brushing 12 (35.3%) 14 (41.2%)

PPD: Probing Pocket Depth; CAL: Clinical Attachment Level; SRP: Scaling and Root Planing
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Changes in Probing Pocket Depth: Both groups
demonstrated significant improvements in PPD
following intervention. The comparative analysis of
PPD changes is presented in Table 2. Group B
(SRP + berry supplement) showed significantly
greater reduction in mean PPD compared to Group
A (SRP + placebo). The mean PPD reduction in
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Group B was 2.18 + 0.62 mm compared to 1.42 +
0.54 mm in Group A, representing a statistically
significant difference (p<0.001).

The percentage reduction in PPD was also
significantly higher in Group B (45.2%) compared
to Group A (30.3%).

Table 2: Comparison of Probing Pocket Depth between Groups
Parameter Group A: SRP + Placebo (n=34) | Group B: SRP + Berry (n=34) | p-value
Probing Pocket Depth (mm)
Baseline 4.68 +0.72 4.82 +0.78 0.442
Day 28 3.26+0.58 2.64+0.52 <0.001
Mean reduction 1.42 +0.54 2.18+0.62 <0.001
Percentage reduction (%) 30.3% 45.2% <0.001
Within-group p-value <0.001 <0.001
Sites with PPD >4 mm
Baseline, n (%) 34 (100%) 34 (100%) -
Day 28, n (%) 15 (44.1%) 8 (23.5%) 0.012
PPD Categories at Day 28
PPD <3 mm (healthy), n (%) 19 (55.9%) 26 (76.5%) 0.012
PPD 4-5 mm (moderate), n | 14 (41.2%) 7 (20.6%) 0.036
(%)
PPD >5 mm (severe), n (%) 1 (2.9%) 1 (2.9%) 1.000

Values expressed as mean = SD or n (%); PPD: Probing Pocket Depth

Changes in Clinical Attachment Level: Clinical
attachment level improvements were observed in
both groups, with Group B demonstrating
significantly superior outcomes (Table 3). The
mean CAL gain in Group B was 1.86 + 0.58 mm
compared to 1.14 + 048 mm in Group A

(p<0.001). At day 28, a significantly higher
proportion of sites in Group B achieved CAL <3
mm compared to Group A. No adverse events
related to the berry supplement were reported
during the study period.

Table 3: Comparison of Clinical Attachment Level and Treatment Qutcomes

Parameter Group A: SRP + Placebo | Group B: SRP + Berry | p-value
(n=34) (n=34)

Clinical Attachment Level (mm)

Baseline 5.14+0.86 5.284+0.92 0.516

Day 28 4.00 +£0.74 3.42+0.68 0.001

Mean CAL gain 1.14+0.48 1.86 £ 0.58 <0.001

Percentage improvement (%) 22.2% 35.2% <0.001

Within-group p-value <0.001 <0.001

CAL Categories at Day 28

CAL <3 mm, n (%) 12 (35.3%) 22 (64.7%) 0.014

CAL 4-5 mm, n (%) 18 (52.9%) 11 (32.4%) 0.032

CAL >5 mm, n (%) 4 (11.8%) 1 (2.9%) 0.162

Treatment Response

Complete response (PPD <3 mm), n (%) 19 (55.9%) 26 (76.5%) 0.012

Partial response, n (%) 14 (41.2%) 7 (20.6%) 0.036

No response, n (%) 1 (2.9%) 1 (2.9%) 1.000

Adverse Events

Gastrointestinal discomfort, n (%) 1 (2.9%) 2 (5.9%) 0.556

Allergic reactions, n (%) 0 (0%) 0 (0%) -

Treatment discontinuation, n (%) 0 (0%) 0 (0%) -

Values expressed as mean £ SD or n (%); CAL:

Clinical Attachment Level: The correlation
analysis revealed a significant negative correlation
between compliance with supplement intake and
PPD at day 28 in Group B (r=-0.54, p=0.001),
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with greater PPD reduction.

Discussion
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This randomized controlled trial demonstrates that
elderberry supplementation as an adjunct to
conventional scaling and root planing provides
significantly superior clinical outcomes compared
to SRP alone in the treatment of chronic
periodontitis. The findings support the hypothesis
that berry supplements with their bioactive
polyphenolic compounds can enhance the
therapeutic effects of mechanical periodontal
debridement.

The significantly greater reduction in probing
pocket depth observed in the berry supplement
group (2.18 mm vs. 1.42 mm) represents a
clinically meaningful difference that exceeds the
threshold of 0.5 mm typically considered relevant
in periodontal research [16]. This enhanced pocket
depth reduction may be attributed to the anti-
inflammatory and antimicrobial properties of
elderberry constituents, which could complement
the mechanical plaque removal achieved through
SRP [17].

Elderberry contains high concentrations of
anthocyanins, particularly cyanidin-3-glucoside and
cyanidin-3-sambubioside, which have
demonstrated potent antioxidant and anti-
inflammatory activities [18]. These compounds
have been shown to inhibit the production of pro-
inflammatory cytokines including interleukin-1f,
interleukin-6, and tumor necrosis factor-alpha, all
of which play central roles in periodontal tissue
destruction [19]. By modulating the host
inflammatory response, elderberry supplementation
may create a more favorable environment for
periodontal healing following mechanical therapy.

The superior clinical attachment level gains
observed in the berry group further support the
therapeutic benefit of this adjunctive approach.
Clinical attachment level represents a more stable
indicator of periodontal status compared to probing
depth, as it reflects the historical accumulation of
periodontal destruction [20]. The significant
improvement in CAL suggests that elderberry
supplementation may facilitate regeneration or
repair of periodontal attachment apparatus, possibly
through modulation of matrix metalloproteinase
activity [21]. The antimicrobial properties of berry
polyphenols may also contribute to the observed
clinical improvements. Previous in vitro studies
have demonstrated that elderberry extracts exhibit
inhibitory effects against various oral pathogens,
including  Porphyromonas  gingivalis  and
Fusobacterium nucleatum [22]. By suppressing the
regrowth of periopathogens following mechanical
debridement, berry supplementation may help
maintain the reduced bacterial load achieved
through SRP for extended periods.

The finding that 76.5% of participants in the berry
group achieved complete treatment response (PPD
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<3 mm) compared to 55.9% in the placebo group
has significant clinical implications. Residual
pockets following nonsurgical therapy often require
additional interventions including surgical access
procedures [23]. The enhanced response rate with
berry supplementation may reduce the need for
more invasive therapeutic approaches in a
substantial proportion of patients.

The excellent safety profile observed in this study,
with no allergic reactions or treatment
discontinuations, supports the tolerability of
elderberry supplementation in periodontal patients.
The minor gastrointestinal discomfort reported by a
small number of participants was mild and self-
limiting, consistent with the generally recognized
safety of elderberry products [24].

Our findings align with previous research exploring
natural products as adjuncts to periodontal therapy.
Studies investigating cranberry, blueberry, and
other berry extracts have reported similar beneficial
effects on periodontal parameters, suggesting a
class effect of polyphenol-rich berry products [25].
The anthocyanins and proanthocyanidins common
to these berries share mechanisms of action that
may be particularly relevant to periodontal health.

This study has several limitations that warrant
consideration. The 28-day follow-up period, while
adequate for assessing initial treatment response,
may not reflect long-term maintenance of
periodontal improvements. The single-center
design  limits  generalizability to  diverse
populations. Additionally, microbiological and
biochemical parameters were not assessed, which
would have provided mechanistic insights into the
observed clinical improvements.

Conclusion

Within the limitations of this investigation,
elderberry supplementation as an adjunct to
conventional scaling and root planing demonstrates
significantly superior clinical outcomes in the
treatment of chronic periodontitis compared to
mechanical therapy alone. Participants receiving
elderberry supplements showed greater reduction in
probing pocket depth, enhanced clinical attachment
level gains, and higher rates of complete treatment
response. The intervention was well-tolerated with
no significant adverse events reported. These
findings suggest that berry supplements may serve
as a valuable complementary approach to
nonsurgical  periodontal therapy, potentially
reducing the need for additional interventions in
patients with moderate periodontitis.

The anti-inflammatory and antimicrobial properties
of elderberry polyphenols likely contribute to the
enhanced therapeutic effects observed.
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Future studies with longer follow-up periods, larger
sample sizes, and inclusion of microbiological and
immunological parameters are warranted to further
elucidate the mechanisms and long-term benefits of
berry supplementation in periodontal therapy.
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