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Abstract

Non-surgical periodontal therapy (NSPT) represents the gold standard in the treatment
of periodontitis, but deep periodontal pockets and complex anatomies may reduce its
efficacy. Therefore, in order to enhance NSPT outcomes and reduce the need for surgical
intervention, several adjunctive therapies have been proposed. Propolis, a natural substance
with antimicrobial, anti-inflammatory, and healing properties, has shown promising results
in controlling supragingival biofilm. This narrative review aims to assess the clinical
efficacy of propolis as an adjunct to NSPT. A comprehensive search on scientific databases
was conducted for randomised clinical trials (RCTs) comparing NSPT with and without
propolis, or with other adjuncts or placebos. Probing depth (PD) was the primary outcome.
Seven RCTs met the inclusion criteria, using different propolis formulations and application
protocols. Statistically significant improvements in clinical outcomes were recorded in all
analysed studies compared with NSPT alone or placebo, while benefits were less substantial
compared with laser therapy and conflicting when compared with chlorhexidine. Thus
propolis may be considered a promising adjunctive agent to NSPT, with the potential to
improve clinical outcomes of NSPT. Nonetheless, further long-term clinical trials with larger
sample size are needed to validate its clinical efficacy and to determine its adverse effects.

Keywords: periodontal disease; periodontitis; root planning; adjunctive therapy; propolis;
phytotherapy

1. Introduction
Periodontitis is a chronic multifactorial inflammatory disease characterised by the

progressive destruction of the tooth-supporting structures [1]. Its clinical and radiographic
features are clinical attachment loss, alveolar bone loss, presence of periodontal pockets, and
gingival bleeding [2]. If untreated, periodontitis may lead to the progressive destruction of
periodontal supporting structures, resulting in tooth loss [3].

A bacterial biofilm deposit represents the etiological factor of periodontitis; however,
its clinical manifestation and progression is strongly influenced by individual suscepti-
bility, which is related to the host’s defences and is determined by both the regulation of
inflammatory processes and the immune response [4–6].

Non-surgical periodontal therapy (NSPT) represents the gold standard treatment
for Stage I–III periodontitis and is based on the removal of supragingival plaque and
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on scaling and root planing (SRP) at the sites with a periodontal probing depth ≥5 mm
(subgingival instrumentation) [7], using hand instruments (i.e., curettes), sonic/ultrasonic
devices, or a combination of both. Supragingival and subgingival debridement proved to
be effective in reducing probing pocket depth (PD) and improving the clinical attachment
level (CAL) [8]; a mean reduction of PD of 1.5 mm was estimated at 6/8 months in shallow
pockets (4–6 mm), while in deeper pockets (≥7 mm) the mean PD reduction was estimated
at 2.6 mm [9]. Nevertheless, NSPT alone may not always achieve the clinical endpoint of
periodontal therapy (pocket closure, i.e., PD ≤ 4 mm and absence of bleeding on probing),
especially in deep pockets or anatomically complex sites (root concavities, furcations),
where residual biofilm may persist despite thorough instrumentation [10]. Therefore,
several agents have been evaluated as adjunctive therapy to subgingival instrumentation
in order to enhance clinical outcomes of NSPT and improve pocket closure, e.g., physical
agents, host-modulating agents, local antimicrobials (chlorhexidine), and local and systemic
antibiotics were extensively studied [2]. Recently, substances with healing effects, such as
hyaluronic acid (HA) [11], and oxidising agents have also been tested [12–14]. However,
most of these products have limitations: some do not provide additional benefits to those
obtained through NSPT alone [10], others have adverse effects [15], and concerns still
remain regarding cost-effectiveness, long-term safety, and antimicrobial resistance. This
context has promoted increasing interest in phytotherapeutics and nutraceutical agents due
to their biocompatibility, safety profile, and low cost [16,17]. Among these, propolis has
emerged as one of the most promising candidates due to its broad spectrum of biological
activities and favourable safety profile.

Propolis (bee glue) is a natural substance produced by honey bees, using the exu-
dates from different plant components combined with wax and various bee enzymatic
proteins [18]. Chemically, it is composed of approximately 50% resins, 30% waxes, 10%
essential and aromatic oils, 5% pollen, and roughly 5% additional materials. More than
300 different chemical components have been identified, mainly including flavonoids (e.g.,
chrysin, pinocembrin, galangin), phenolic acids (e.g., ferulic, cinnamic, benzoic, and p-
coumaric acids) and other phenolic compounds (e.g., artepillin C), esters (e.g., caffeic acid
phenethyl ester (CAPE)), terpenoids, and vitamins (B1, B2, B6, C, and E) [19].

However, propolis chemical composition varies greatly depending on its geographical
and botanical origin, the season of collection, and the extraction method used. Ethanol is
the most common solvent employed in propolis extraction and it can significantly influence
the type and concentration of the active components obtained [20].

The poplar-type propolis is the most available formulation across the world, including
Europe, North America, nontropical regions of Asia, North Africa, and Oceania [21]. The
basic plant sources are the bud exudates of trees of the genus Populus, chiefly the black
poplar (P. nigra) in European propolis, and the main biologically active compounds are
flavonoids and phenolic acids, while low concentrations of phenols and esters are present,
which could be explained by the tendency of Apis mellifera to collect the bud exudates of
poplars [22].

Brazilian green propolis, which originates from Baccharis dracunculifolia, is rich in
prenylated phenylpropanoids, caffeoylquinic acids, artepillin C, and diterpenes as ma-
jor compounds, while Brazilian red propolis (Dalbergia ecastophyllum) has isoflavonoids,
neoflavonoids, pterocarpans, and lignans as predominant components.

The rich content of several bioactive molecules that act together gives propolis an
important therapeutic activity and biological properties. Several studies demonstrated
antibacterial, antifungal, antiviral, antiparasitic, anti-inflammatory, antiproliferative, and
antioxidant effects [23–26].
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Flavonoids, phenols, diterpenes, and aliphatic compounds are the main chemicals
that are responsible for propolis antimicrobial activity. Propolis has a broad spectrum, that
is directed both against Gram+ and Gram− bacteria (more on the former), both against
aerobic and anaerobic bacteria. Antimicrobial effects are due to a direct action on the
microorganism, which is expressed in the following mechanisms: increasing cell membrane
permeability, reducing ATP production, disrupting of membrane potential, and decreasing
bacterial mobility [19]. On the other hand, propolis also acts by stimulating the host’s
immune system, through mechanisms that are not yet fully understood [27]. Bouchelaghem
showed that the extracts of most types of propolis showed greater antibacterial activity
against S. aureus and C. albicans [28]. Some propolis compounds can even positively modu-
lated the antimicrobial resistance of multidrug resistant bacteria. Veiga et al. demonstrated
that Artepillin C has a high antibacterial activity on MRSA S. aureus [29].

The anti-inflammatory properties of propolis are due to the content of caffeic acid
phenyl ester (CAPE), which stops the arachidonic acid pathway by inhibiting the activity
of cyclooxygenase (COX) and lipoxygenase (LOX). As a consequence, a reduction in the
production of prostaglandins and leukotrienes, involved in phlogistic mechanisms is
recorded [30]. CAPE also inhibits NF-kappa B activation [31], enhancing the production
of anti-inflammatory cytokines IL4 and IL10 and decreasing monocyte and neutrophil
infiltrate [32]. Terpenoids extracted from propolis reduce the expression of inflammatory
mediators, such as nitric oxide synthase (NOS) [33], while phenolics and flavonoids have
strong antioxidant activities.

Moreover, several studies showed that propolis can inhibit proliferation, angiogenesis,
and metastasis of cancer cells and stimulate apoptosis [34].

As a result, an increasing use of propolis has also been observed in dentistry. Currently
it can be applied in the dental field with different delivery formulations, achieving good
results in ulcer healing, prevention of caries, as a cavity disinfecting agent, and even as a
direct pulp capping material [35–38]. Therefore, propolis has proven useful in the treatment
of gingivitis, as it reduces plaque accumulation and improves inflammatory indices [39]. It
is effective in controlling supragingival plaque through the inhibition of bacterial adhesion
and metabolism, by promoting calcium phosphate deposition on tooth surfaces, aiding in
plaque prevention, and through antimicrobial effects against different oral pathogens [40].
Gebara et al. showed that propolis is effective in vitro against several periodontopathogenic
bacteria (such as Prevotella intermedia, Porphyromoras gingivalis, Actinobacillus actinomycetem-
comitans, Fusobacterium nucleatum) [41], while Yoshimasu et al. demonstrated a bactericidal
action against Phorpyromonas gingivalis, where artepillin C had bacteriostatic activity and
ursolic acid showed bactericidal activity [42].

In recent years, some studies have explored the use of propolis in the treatment of
periodontitis, both as an adjunct to SRP and as an additional therapy to periodontal surgery.

Given its wide-ranging bioactive profile and the limitations of conventional adjunctive
therapies, propolis represents an interesting topic of study in periodontal therapy.

Furthermore, the high incidence of periodontitis and its established associations
with systemic conditions, such as diabetes and cardiovascular diseases, suggest that the
investigation of propolis in this context is of particular interest for both clinical dentistry
and public health.

This narrative review aims to critically analyse clinical application-related research on
the effects of propolis as an adjunct to NSPT based on PubMed, Scopus, and Web of Science
databases up to April 2025.
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2. Materials and Methods
The aim of the present review was to determine the clinical efficacy of propolis as an

adjunctive agent to NSPT compared with scaling and root planing alone or other adjunctive
agents. The primary outcome of this study was PD, while the secondary outcome was CAL.

An electronic literature search was conducted using Scopus, PubMed, and Web of
Science databases up to and including April 2025. A combination of keywords, including
“propolis”, “periodontitis”, “adjunctive therapy”, and “periodontal disease” were used
in the databases following their syntax rules. All combinations using (AND, OR) were
utilised to refine the search results.

Studies were included in the literature review in accordance with the following in-
clusion criteria: (1) studies focused on clinical effects of propolis as an adjunct to NSPT;
(2) studies performed in vivo on humans; (3) randomised controlled trials (RCTs).

Studies were excluded from the review in accordance with the following exclusion
criteria: (1) studies including patients with systemic conditions; (2) studies that did not use
propolis as an adjuvant to NSPT or used it to treat other oral conditions; (3) studies using
propolis only in combination with other adjunctive therapies; (4) studies using propolis
without SRP; (5) studies not available in English.

All retrieved studies from the electronic literature search were imported into a refer-
ence management web app (e.g., Rayyan) and duplicates were removed. Two reviewers
(V.P. and L.M.) independently screened titles and abstracts of all studies during the pre-
liminary round of study selection to assess eligibility based on predefined inclusion and
exclusion criteria. The full texts of the studies that met the inclusion criteria were gathered.
Further screening of the full texts of the selected articles was performed during the second
round of the study selection, and articles that did not match the inclusion criteria were
excluded from consideration. In the presence of disagreement between reviewers, the deci-
sion regarding study eligibility was attempted by reviewers reaching a consensus. Where
continued disagreement was apparent, an arbitrator (A.C.) judged the study inclusion.

The following data were extracted from each eligible trial: (a) general study charac-
teristics: first author name, year of publication, country, study design, setting, number
of patients; (b) patient characteristics: male/female ratio, mean age of patients, smoking
habits; (c) type of periodontitis; (d) treatment: details of the adjunctive therapies, placebo
and control groups; (f) outcomes: PD and CAL at different follow-up timepoints.

The article selection process is illustrated in Figure 1.

Figure 1. Flowchart article retrieval process.



J. Funct. Biomater. 2025, 16, 265 5 of 15

A comparative narrative analysis was performed by examining differences and similar-
ities across studies, focusing on their key characteristics and outcomes. The main findings
were summarised in comparative tables and discussed accordingly.

3. Results
Based on the established inclusion criteria, seven relevant RCTs investigating the

clinical effects of propolis as an adjunct to NSPT in patients diagnosed with periodontitis
were identified. The main characteristics and clinical findings are presented in Table 1.

All studies excluded patients with a smoking habit. Six out of seven included stud-
ies reported statistically significant clinical improvements in the primary outcome (PD)
following the use of propolis as an adjunct to NSPT.

Six trials have investigated the potential beneficial effects of the topical application of
propolis directly in periodontal pockets after SRP. In three trials, the formulation analysed
was a propolis solution for subgingival irrigation, which was compared with SRP alone
or a placebo (saline solution). Statistically significative differences were found by de
Andrade et al., who assessed the effects of a 20% hydroalcoholic solution of propolis
extract, recording a PD reduction of 1.50 ± 1.40 mm and 1.30 ± 1.41 mm in test and control
groups, respectively, at three-month follow-up [43]. Pundir et al. used a 20% propolis
hydroalcoholic solution, applied 24 h after SRP, within a one-stage full mouth disinfection
(OSFMD) protocol [44]. This included brushing the dorsum of the tongue for 60 s with
the solution, rinsing the mouth twice with the same solution for 1 min, and subgingival
irrigation of periodontal pockets. Statistically significant improvements were observed
in all clinical indices (PI, GI, BoP, PD, and CAL) between the test and control groups at
12-week follow-up. In particular, PD was reduced from 5.87 ± 0.92 mm to 3.87 ± 0.92 mm
in the test group, and from 5.53 ± 0.52 mm to 4.53 ± 0.52 mm in the control group. Sahu
et al. delivered a subgingival formulation of propolis nanoparticle solution and used
isoamyl-2-cyanoacrylate for sealing periodontal pockets [45]. All clinical parameters (BoP,
PD, CAL) showed significant improvement within the test group at the end of the 3-month
follow-up: PD median values were 2.45 mm for the test group and 3.15 mm for the control
group, while PD median value at baseline was 4.90 mm for both groups.

Seth et al. evaluated subgingival irrigation with 25% propolis extract compared with
irrigation with 0.2% chlorhexidine [46]. After one month, a reduction in PD of 34.68% was
observed in the propolis group (from 6.20 ± 1.00 mm to 4.10 ± 1.16 mm), and 43.84% in
the chlorhexidine group (from 6.50 ± 1.05 mm to 3.65 ± 1.18 mm). Although chlorhexidine
showed slightly better results, no statistically significant differences were found between
the two groups in terms of PD.
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Table 1. Characteristics and outcomes of all included randomised clinical trials of this review.

Authors
(Year)—Country

Study
Design Setting N. of Patients Gender (M/F) Mean Age Type of

Periodontitis Treatment Results (PD—CAL) Follow-Up

Sanghani N. et al.
(2014)—India [47] RCT University 20 9 M/11 F 35.60 ± 12.20 Chronic

Periodontitis

Test Group:
SRP + subgingival

administration of propolis
(~5 mg)

Control Group:
SRP

Test Group
PD

Baseline: 5.35 ± 0.67
15 days: 4.60 ± 0.68
1 month: 3.60 ± 0.68

CAL
Baseline: 3.35 ± 0.67
15 days: 2.10 ± 0.79
1 month: 1.60 ± 0.68

Control Group
PD

Baseline: 5.10 ± 0.55
15 days: 4.55 ± 0.83
1 month: 3.75 ± 0.79

CAL
Baseline: 3.10 ± 0.55
15 days: 2.55 ± 0.83
1 month: 1.75 ± 0.79

15 days
1 month

De Andrade D.P.
et al.

(2017)—Brazil [43]
RCT University 16 10 M/6 F

Test group:
50.22 ± 7.75

Control group:
48.00 ± 9.10

Chronic
Periodontitis

Test Group:
SRP + subgingival irrigation

with a hydroalcoholic solution
of propolis extract 20%;

second irrigation after 15 days

Control Group:
SRP + subgingival irrigation

with a saline solution;
second irrigation after 15 days

Test Group
PD change

Baseline–45 days: 1.42 ± 1.37
Baseline–75 days: 1.48 ± 1.39
Baseline–90 days: 1.50 ± 1.40
45 days–75 days: 0.06 ± 0.72
45 days–90 days: 0.08 ± 0.78
75 days–90 days: 0.02 ± 0.55

Control Group
PD change

Baseline–45 days: 1.13 ± 1.29
Baseline–75 days: 1.23 ± 1.34
Baseline–90 days: 1.30 ± 1.41
45 days–75 days: 0.09 ± 0.69
45 days–90 days: 0.16 ± 0.83
75 days–90 days: 0.07 ± 0.57

45 days
75 days
90 days
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Table 1. Cont.

Authors
(Year)—Country

Study
Design Setting N. of Patients Gender (M/F) Mean Age Type of

Periodontitis Treatment Results (PD—CAL) Follow-Up

Pundir A. et al.
(2017)—India [44] RCT University 30 N.A. 25–55 Chronic

Periodontitis

Test Group:
SRP + one-stage full mouth
disinfection (brushing the

dorsum of the tongue for 60 s +
rinsing the mouth twice for 1
min with propolis solution +

subgingival irrigation with 20%
propolis hydroalcoholic
solution) 24 h after SRP

Control Group:
SRP

Test Group
PD

Baseline: 5.87 ± 0.92
4 weeks: 3.87 ± 0.92

12 weeks: 3.87 ± 0.92
CAL

Baseline: 3.87 ± 0.92
4 weeks: 1.47 ± 1.51

12 weeks: 1.47 ± 1.51

Control Group
PD

Baseline: 5.53 ± 0.52
4 weeks: 4.53 ± 0.52

12 weeks: 4.53 ± 0.52
CAL

Baseline: 3.53 ± 0.52
4 weeks: 2.53 ± 0.52

12 weeks: 2.53 ± 0.52

4 weeks
12 weeks

Seth T. et al.
(2022)—India [46] RCT University 20 N.A. 18–55 Mild/Moderate

Periodontitis

Test Group:
Single-phase full-mouth SRP +
subgingival irrigation for 30 s

for 5 mL with 25% propolis
extract.

Subgingival irrigation repeated
on the 7th and 15th day from the

day of first application

Control Group:
Single-phase full-mouth SRP +
subgingival irrigation for 30 s

for 5 mL with 0.2%
chlorhexidine.

Subgingival irrigation repeated
on the 7th and15th day from the

day of first application

Test Group
PD

Baseline: 6.20 ± 1.00
15 days: 5.05 ± 1.14
30 days: 4.10 ± 1.16

Control Group
PD

Baseline 6.50 ± 1.05
15 days: 4.95 ± 1.09
30 days: 3.65 ± 1.18

15 days
30 days
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Table 1. Cont.

Authors
(Year)—Country

Study
Design Setting N. of Patients Gender (M/F) Mean Age Type of

Periodontitis Treatment Results (PD—CAL) Follow-Up

Sahu S. et al.
(2023)—India [45] RCT University 40 30 M/10 F

Test group:
49.90 ± 11.60

Control group:
50.10 ± 12.20

Generalised
Stage II-III

Test Group:
SRP + subgingival

administration of propolis
nanoparticle solution + pocket

sealing with cyanoacrylate

Control Group:
SRP + subgingival

administration of saline solution
+ pocket sealing with

cyanoacrylate

Test Group *
PD

Baseline: 4.90 (4.00–6.65)
1 month: 2.90 (2.00–4.65)
3 months: 2.45 (2.00–3.20)

CAL
Baseline: 9.65 (8.95–11.30)
1 month: 7.65 (6.55–9.95)
3 months: 7.20 (6.75–9.95)

Control Group *
PD

Baseline: 4.90 (4.00–6.00)
1 month: 3.30 (3.00–5.00)
3 months: 3.15 (2.00–3.00)

CAL
Baseline: 9.55 (8.00–11.55)
1 month: 7.95 (6.00–10.00)
3 months: 7.80 (6.00–9.00)

1 month
3 months

Aggarwal R. et al.
(2023)—India [48] RCT University 30 N.A. N.A.

Moderate/Severe
Chronic

Periodontitis

Test group 1:
SRP + application in periodontal

pocket of propolis gel

Test group 2:
SRP + diode laser (set at 1.5 W,
940 nm, 30 s, continuous wave)

into the periodontal pocket

Control group:
SRP

Test Group 1
PD

1 month: 4.22 ± 0.59
3 months: 3.93 ± 0.63

CAL
1 month: 1.92 ± 0.40
3 months: 1.67 ± 0.40

Test Group 2
PD

1 month: 4.04 ± 0.48
3 months: 2.77 ± 0.60

CAL
1 month: 0.97 ± 0.11
3 months: 1.26 ± 0.2

Control Group
PD

1 month: 4.40 ± 0.54
3 months: 3.58 ± 0.53

CAL
1 month: 1.43 ± 0.29
3 months: 1.12 ± 0.50

1 month
3 months
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Table 1. Cont.

Authors
(Year)—Country

Study
Design Setting N. of Patients Gender (M/F) Mean Age Type of

Periodontitis Treatment Results (PD—CAL) Follow-Up

Waqar et al.
(2024)—Pakistan

[49]
RCT University 100 0 M/100 F N.A.

Chronic
Periodontitis
(Stage I–II)

Test Group:
SRP + 20% propolis mouthwash

twice daily for six weeks

Control Group:
SRP + 0.2% chlorhexidine

mouthwash twice daily for six
weeks

Test Group
PD

Baseline: 4.67 (4.56–4.89)
6 weeks: 4.01 (3.72–4.15)

12 weeks: 3.59 (3.28–3.92)
CAL

Baseline: 4.45 ± 0.73
6 weeks: 4.15 ± 0.57

12 weeks: 3.77 ± 0.51

Control Group
PD

Baseline: 4.65 (4.43–4.89)
6 weeks: 4.44 (4.16–4.63)

12 weeks: 4.25 (4.02–4.48)
CAL

Baseline: 4.80 ± 0.70
6 weeks: 4.50 ± 0.61

12 weeks: 4.19 ± 0.56

6 weeks
12 weeks

* Value expressed as median (range).
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Two other trials used propolis in different topical formulations. Sanghani et al.
compared a subgingival application of about 5 mg of Indian propolis after SRP (test
group) to SRP alone (control group), recording statistically significant improvements in
all clinical parameters at one-month follow-up (PD test: 3.60 ± 0.68 mm; PD control:
3.75 ± 0.79 mm) [47]. Aggarwal et al. investigated the clinical effects of propolis (propolis
extract gel) or diode laser as adjuncts to SRP (test groups) compared with SRP alone (control
group). No significant differences were found in clinical parameters at 3-month follow-up
in the propolis gel group (PD: 3.93 ± 0.63 mm), while diode laser as an adjunct to SRP was
highly effective in reducing gingival inflammation, probing depth, and clinical attachment
level (PD: 2.77 ± 0.60 mm) [48].

Finally, Waqar et al. administered a propolis mouthwash following SRP (20% propolis
mouthwash twice daily for six weeks) [49]. The control group received a chlorhexidine
mouthwash (0.2% chlorhexidine mouthwash twice daily for six weeks). After 12 weeks,
improvements in clinical parameters were recorded in both in the test group (PD reduced
from 4.67 mm to 3.59 mm) and the control group (PD reduced from 4.65 mm to 4.25 mm);
however, propolis was significantly more effective in improving BoP (77.20 at baseline; 14.60
at 12-week follow-up) than chlorhexidine (77.30 at baseline; 22.80 at 12-week follow-up).

Only one study reported adverse effects in a patient treated with propolis formulations.
de Andrade et al. found lesions similar to ulcers or burns in the sites that received a
subgingival irrigation with a hydroalcoholic solution of propolis extract [43]. According to
the authors, these lesions should be attributed to the presence of caffeic acid in the solution.

4. Discussion
In recent years, propolis has gained increasing attention as a natural adjunct to NSPT.

Its use seems to enhance the clinical outcomes of SRP, particularly by improving PD
reduction and increasing the percentage of pocket closure during the re-evaluation phase
of periodontal therapy, potentially reducing the need for surgical intervention. Propolis
exhibits several biological properties that support its application in this context, including
antimicrobial activity against the main periodontopathogenic bacteria [41,42], antioxidant
effects that may counteract oxidative stress in chronic inflammation [50], anti-inflammatory
action that could help control the inflammatory response of the periodontal tissue, and
potential wound-healing benefits [30,32] (Figure 2).

Figure 2. Mechanism of action of propolis on periodontitis.

This narrative review examined the latest clinical evidence evaluating the effectiveness
of propolis as an adjunct to NSPT.

Four of the seven analysed studies directly compared propolis with NSPT alone or
with a placebo. All four reported statistically significant improvements in clinical param-
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eters, particularly in terms of PD reduction and CAL gain. However, the interpretation
and comparison of these results is limited by several methodological differences. First, the
results were expressed with different statistical measures. Sahu et al. [45] presented data
as medians and ranges, while the other studies reported clinical outcomes as mean and
standard deviation. de Andrade et al. [43] focused solely on PD reduction, while Sanghani
et al. [47], as well as Pundir et al. [44], evaluated both the PD and the CAL, providing base-
line and follow-up values, for both test and control groups. Additionally, variations in the
formulations of propolis and their application protocols further limited the comparability
of findings. de Andrade et al. [43] and Pundir et al. [44] used a hydroalcoholic solution of
propolis extract 20%. In the former study, test sites received subgingival irrigation, while, in
the latter, propolis was also used for brushing the tongue and rinsing the mouth (OSFMD
protocol). de Andrade et al. [43] reported a PD reduction of 1.50 mm at 3-month follow-up,
while Pundir et al. [44] obtained about 2 mm, therefore suggesting that an extended use of
propolis to the whole oral cavity may be more effective than its use in a single pocket.

Seth et al. treated test sites using subgingival irrigation with 25% propolis extract,
applied after SRP and then repeated on the 7th day and 15th day from the day of first
application, reporting a PD reduction of 2.10 mm at only 1-month follow-up. These results
suggest that a higher concentration, administered repeatedly, may accelerate periodontal
healing [46].

Waqar et al., using 20% propolis mouthwash twice daily for six weeks, reported a PD
reduction of approximately 1.39 mm [49]. These findings reinforce the idea that topical
application of propolis in periodontal pockets may provide superior benefits compared
with mouthwash after SRP.

The reported reductions in PD and gains in CAL are generally considered clinically
meaningful in periodontal therapy (≥1 mm for PD, ≥0.5 mm for CAL), indicating improve-
ments in pocket health and tissue stability and a lower risk of disease progression [51].

Furthermore, these last two studies compared the efficacy of propolis with chlorhex-
idine as an adjunct to NSPT. Seth et al. [46] showed slightly better results in the group
that received irrigation with chlorhexidine, finding no statistically significant difference.
Conversely, Waqar et al. [49] found better results in the group receiving the propolis mouth-
wash compared with the group treated with the chlorhexidine mouthwash, recording
statistically significant differences for all clinical parameters (PD, CAL, BoP). However,
although the study had the largest sample size (n = 100), the presence of only female
individuals constituted an important bias.

Aggarwal et al. compared propolis to laser therapy, finding significative better results
in the sites treated with laser in both PD reduction and CAL gain [48].

Compared with conventional agents such as chlorhexidine, propolis presents sev-
eral potential advantages, e.g., chlorhexidine is effective against a wide range of oral
pathogens but its prolonged use is associated with side effects including tooth staining,
altered taste sensation, and potential cytotoxicity to oral tissues [52]. In contrast, propo-
lis demonstrates antimicrobial efficacy with a lower risk of inducing resistance and it is
more biocompatible [27]. Moreover, propolis also exhibits anti-inflammatory, antioxidant,
and wound-healing properties, which could contribute to improved clinical outcomes in
periodontitis without the drawbacks of synthetic chemical agents.

The heterogeneity of the included studies represents a limitation of this review. The
analysed trials varied considerably in terms of propolis formulation, delivery protocols,
and classification systems used for diagnosing periodontitis. Follow-up durations were
often short, ranging from 1 to 3 months, which limits the ability to evaluate the long-term
clinical benefits and stability of results. Moreover, most studies involved small sample sizes
and were conducted in single-centre settings, with a lack of multicentre or large-scale RCTs.
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Finally, the absence of a bias assessment tool in this review further limits the strength of the
conclusions.

Adverse effects were recorded only in one trial; however, the recorded effects (ulcers)
may not be related to propolis. Therefore, more pharmacological studies are needed to
understand propolis effects on the human body since it may represent a limitation to its use.

Although the results as an adjunct to NSPT are positive and promising, propolis
clinical benefits remain difficult to predict due to the lack of well-defined application
protocols and the availability of several commercial formulations, none of which have been
extensively validated through large-scale clinical trials.

Further research should include multicentre RCTs with larger sample sizes and longer
follow-up periods to assess the long-term efficacy of propolis as an adjunct to NSPT. The
standardisation of formulations and delivery protocols is also needed, as well as studies
investigating its mechanisms of action in periodontal tissues. Future investigations could
also explore the synergistic combination of propolis with other therapeutic agents to
enhance clinical outcomes.

5. Conclusions
Despite the limitations of this study, propolis represents a promising adjunctive agent

to NSPT, with the potential to improve clinical outcomes such as probing depth reduction
and clinical attachment gain.

However, further long-term clinical trials with larger sample size are needed to validate
clinical efficacy and to establish optimal clinical protocols in periodontal treatment.
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