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1 INTRODUCTION

The Anti-Acne Potential of Stingless Bee Propolis: A
Review

Abstract — Acne vulgaris is a prevalent dermatological condition, primarily
affecting adolescents, which poses significant physical and psychological burdens.
Recent research has highlighted the therapeutic potential of natural substances,
such as propolis derived from stingless bees, in addressing acne-related concerns.
Propolis has garnered attention due to its broad spectrum of pharmacological
activities, including its antibacterial, anti-inflammatory, and antioxidant properties.
These attributes suggest its potential efficacy as a treatment option for acne. This
narrative review was conducted through a comprehensive search of relevant
scientific databases to evaluate the potential of stingless bee propolis as a natural
therapeutic agent for acne vulgaris. In particular, it focuses on the bioactive
compounds responsible for its pharmacological effects, while also considering
potential adverse reactions, such as allergic responses. Stingless bee propolis
exhibits significant antibacterial activity, particularly against Cutibacterium acnes,
the primary bacterium implicated in acne pathogenesis. Its anti-inflammatory
properties further mitigate the inflammatory processes that contribute to acne
lesion development, while its antioxidant activity helps counteract oxidative stress,
which is a known exacerbating factor in acne. The bioactive compounds that
underpin these effects include terpenoids, phenolic compounds, and flavonoids,
all of which have been well-documented for their therapeutic properties in
dermatological applications. Despite these promising attributes, it is important to
acknowledge that stingless bee propolis may trigger allergic reactions in sensitive
individuals. Therefore, while it holds promise as a natural alternative for acne
treatment, rigorous clinical trials are necessary to fully establish its efficacy, safety,
and tolerability in broader populations. In summary, stingless bee propolis
presents a compelling natural therapeutic option for acne vulgaris due to its
antibacterial, anti-inflammatory, and antioxidant effects. However, its potential to
induce allergic reactions warrants caution. Further clinical research is essential to
confirm its utility and safety for widespread use in dermatological applications,
particularly in the treatment of acne.
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with adverse effects. Benzoyl peroxide and topical
retinoids frequently cause skin dryness (4), while

Acne vulgaris is a prevalent dermatological pro]onged_ antit_)iotic use cor_f;ributes to
condition especially among  adolescents. antimicrobial resistance (5). Additionally, oral
Moreover, a global disease burden analysis isotretinoin has reportedly been associated with

revealed that adolescents aged 15-19 years
exhibit the highest age-specific prevalence of acne
(1). Although not life-threatening, acne has
significant psychosocial implications, often leading
to diminished self-esteem, social withdrawal,
anxiety, depression, and even suicidal ideation (2).
Furthermore, individuals with persistent acne may
experience reduced employment prospects and
social stigmatization (3), highlighting the need for
effective and accessible treatment options.
Conventional acne ftreatments, including
benzoyl peroxide, retinoids, and antibiotics, have
demonstrated efficacy but are often associated

suicide and a range of psychiatric disorders,
including depression and anxiety (6). These
limitations have prompted a growing interest in
natural and sustainable alternatives that offer
comparable therapeutic benefits with fewer side
effects.

Propolis, a resinous substance produced by
bees, has gained attention in dermatology for its
antimicrobial, anti-inflammatory, and antioxidant
properties. Acne is a multifactorial disorder
characterized by inflammation, excessive sebum
production, abnormal keratinization, and bacterial
colonization, primarily by Cutibacterium acnes (7).
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The bioactive compounds in propolis address
these underlying mechanisms by inhibiting
bacterial proliferation, reducing inflammation, and
protecting skin cells from oxidative damage. These
properties suggest that propolis could serve as a
natural and effective alternative for acne
treatment.

Among the different types of propolis, stingless
bee propolis, is particularly notable for its unique
chemical profile and ecological advantages.
Stingless bees are tropical and subtropical social
insects that differ from the more familiar
honeybees (Apis species) in several key aspects,
including their smaller size, inability to sting, and
remarkable adaptability to a wide range of
environmental conditions (8). Notably, stingless
bees exhibit greater resilience to environmental
stressors and produce propolis with superior
antibacterial activity compared to that of Apis
species (9). Traditionally used in various cultures
for medicinal purposes, stingless bee propolis is
especially rich in phenolic and flavonoid
compounds, contributing to its pronounced
antimicrobial and anti-inflammatory effects (10).
Growing interest in its bioactive profile has led to
increasing recognition of its  potential
dermatological applications, particularly in the
context of acne care.

Recognizing the economic and ecological
potential of stingless beekeeping, Malaysian
government has implemented strategic policies to
foster and regulate its development (11). The
National Beekeeping Industry Development Plan
2020-2030, introduced by the Ministry of
Agriculture and Food Security, aims to position
Malaysia’s beekeeping industry on the global
stage (12). This initiative focuses on promoting
stingless beekeeping as a sustainable agricultural
practice, improving production quality, and
supporting research on the bioactive compounds
of stingless bee-derived products, including
propolis. Government policies emphasize the
conservation of stingless bee populations, the
establishment of quality assurance frameworks,
and the development of market access for
stingless bee products. These measures not only
contribute to economic growth but also encourage
the sustainable use of stingless bee-derived
ingredients in industries such as skincare and
pharmaceuticals.

This narrative review provides a comprehensive
analysis of the anti-acne potential of stingless bee
propolis, focusing on its antimicrobial, anti-
inflammatory, and antioxidant properties.
Additionally, it identifies gaps in existing research

to guide future studies on its therapeutic potential,
safety, and clinical validation for acne treatment.
With increasing interest in sustainable and
naturally derived skincare, this review also
explores the role of stingless bee propolis in
advancing dermatological practices. By
synthesizing current evidence, this review aims to
support the development of safer, more effective,
and eco-friendly acne treatments while
highlighting the importance of government policies
in promoting stingless beekeeping as a
sustainable industry.

2 MATERIAL AND METHODS

A literature search was conducted using
databases such as PubMed, Scopus, Web of
Science, and Google Scholar. The search
included studies published up to 2025, using

keywords such as "stingless bee propolis," "acne
vulgaris," "Cutibacterium acnes," "antimicrobial,"
"anti-inflammatory," "antioxidant," and

"dermatology." Only peer-reviewed studies on
propolis with relevance to acne treatment were
included, regardless of the bee species. Eligible
studies comprised in vitro, in vivo, and clinical
investigations that assessed the biological
activities of propolis. Studies were excluded if they
were non-English or lacked experimental data.
The selected studies were analysed for their
bioactive compounds and their reported effects on
Cutibacterium acnes, inflammation, and oxidative
stress. The extracted data were synthesized to
provide a comprehensive evaluation of propolis as
a potential natural intervention for acne.
Additionally, safety concerns, including allergic
reactions and cytotoxicity, were reviewed to
assess its suitabilty for dermatological
applications.

3 DISCUSSIONS

3.1 Comparison with Conventional Treatment
While conventional acne treatments such as
antibiotics, retinoids, and benzoyl peroxide remain
standard in clinical practice, they are often
associated with drawbacks including skin irritation,
increased photosensitivity, and the mounting
threat of antimicrobial resistance (13). These
concerns have accelerated interest in plant and
bee-derived alternatives with fewer adverse
effects and multifunctional therapeutic properties.
Stingless bee propolis offers a compelling natural
alternative, not only for its antibacterial action
against Cutibacterium acnes, but also for its anti-
inflammatory and antioxidant activities that
address multiple aspects of acne pathogenesis.
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Unlike single-target conventional therapies,
propolis exerts broad-spectrum bioactivity due to
its rich composition of flavonoids, phenolic acids,
and terpenoids (14).

A comparative overview of stingless bee
propolis, as presented in Table 1, reveals marked
differences in bioactivity depending on species,
geographic origin, and extraction methods. For
example, Tetragonula biroi propolis from
Indonesia contains unique flavonols such as
nymphaeol A with notable antibacterial and
antioxidant effects (15). Heterotrigona itama,
studied across regions including Thailand and
Malaysia, consistently demonstrates high anti-
acne efficacy, attributed to its phenolic and
terpenoid content (16, 17). Additionally, species
like Melipona fasciculata and Tetragonula pagdeni
have demonstrated selective COX-2 inhibition and
downregulation of key inflammatory markers,
indicating a pharmacological profile comparable to
that of non-steroidal anti-inflammatory drugs (18).
These multifunctional effects are further
complemented by antioxidant capacities that rival
or exceed those of green propolis from Apis
mellifera, along with low cytotoxicity in human
keratinocyte studies and good tolerability in
preliminary clinical assessments.

In this context, stingless bee propolis holds
potential not merely as a substitute but as an
integrative or adjunctive approach to conventional
acne therapy. Its multifaceted pharmacological
profile allows for a more holistic treatment strategy
one that simultaneously addresses bacterial
proliferation, inflammation, oxidative stress, and
potentially enhances skin recovery with a reduced
side effect profile. However, further
standardization and clinical validation are
necessary to fully realize its therapeutic promise.

3.2 Antibacterial Potential of Stingless Bee
Propolis in Acne Therapy

Targeted therapy against Cutibacterium acnes (C.
acnes), formerly known as Propionibacterium
acnes has long been a cornerstone in the
management of acne vulgaris (19). Conventional
treatments, such as topical and oral antibiotics, are
effective but increasingly limited by concerns
about antibiotic resistance and adverse effects.
This has led to growing interest in natural
alternatives like propolis, whose antibacterial
activity presents a compelling therapeutic
prospect. Propolis, with its well-documented
antibacterial properties, offers an alternative
approach to acne treatment by inhibiting the
growth of this bacterium.

By reducing the bacterial load, propolis helps
mitigate acne breakouts, making it a promising
candidate for integration into therapeutic regimens
for acne management.

The antibacterial properties of propolis are
attributed to its diverse chemical composition,
primarily consisting of flavonoids, phenolic acids,
and aromatic esters. These bioactive compounds
exert their antibacterial effects through several
mechanisms. One of the key actions is the
disruption of bacterial cell walls and membranes,
leading to increased permeability and subsequent
cell lysis (20). Flavonoids, one of propolis main
compounds inhibit bacterial enzymes critical for
essential processes like DNA replication and
protein synthesis, thereby limiting bacterial growth
and survival (21).

Several studies have conducted a
comprehensive investigation into the antibacterial
potential of propolis. An in vitro study on stingless
bee Tetragonula biroi propolis from Balik Papan,
Indonesia, revealed that the methanol extract of
propolis contains several bioactive compounds,
including 3'-O-methyldiplacone, 5,7,3'4'-
tetrahydroxy-6-geranyl flavonol, and nymphaeol A.
Among these, two compounds: nymphaeol A and
5,7,3',4'-tetrahydroxy-6-geranyl flavonol exhibited
significant antibacterial activity against C. acnes.
At a concentration of 1 ug/well, these compounds
demonstrated inhibition zones of 14.11 mm and
13.78 mm, respectively (15). Notably, all three
isolated compounds also exhibited antioxidant and
anti-inflammatory properties, further supporting
their potential as therapeutic agents in acne
treatment.

However, antibacterial efficacy is not consistent
across all stingless bee species or even within the
same species collected from different regions. An
in vitro study on Heterotrigona itama propolis from
two Indonesian locations Mangkurawang and
Fahutan demonstrated significant differences in
antibacterial activity, despite using the same
extraction methods (17). The ethanolic extract of
the Mangkurawang propolis demonstrated the
strongest antibacterial activity against C. acnes,
with an inhibition rate of 89.33% at a concentration
of 500 pg/ml. Additionally, the oil extract from the
same region exhibited antibacterial activity,
showing 65.58% inhibiton at the same
concentration. In contrast, neither the ethanolic
nor the oil extracts of the propolis from Fahutan
demonstrated antibacterial activity against C.
acnes, indicating potential regional variations in
the chemical composition and bioactivity of
stingless bee propolis. Such variability suggests
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that sourcing and standardization will be pivotal
considerations for future product development.

In line with this, a recent in vitro comparative
study involving four stingless bee species from
Thailand (Heterotrigona itama, Geniotrigona
thoracica, Tetragonula pagdeni, and Lepidotrigona
terminata) demonstrated that while all extracts
exhibited antibacterial activity, H. itama propolis
produced the largest inhibition zones and
contained the highest levels of total phenolics and
flavonoids (16). The study reported a consistent
correlation between high phenolic/flavonoid
content and antibacterial potency suggests a
potential biomarker-driven approach to predicting
propolis efficacy, which could facilitate quality
control and standardization in therapeutic
development. Interestingly, the researchers also
observed that the MIC and MBC values for these
propolis extracts (125 pg/mL and 250 pg/mL,
respectively) suggest that effective antimicrobial
activity can be achieved without reaching cytotoxic
levels, as indicated in previous cell viability
studies. This favourable therapeutic index
supports the feasibility of formulating propolis-
based products for topical acne management.
However, translation into clinical applications will
require further exploration of pharmacokinetics,
formulation stability, and skin penetration.

Taken together, these findings underscore that
while stingless bee propolis is a promising
antibacterial agent against C. acnes, its efficacy is
not universal and must be evaluated in the context
of species origin, extraction method, and chemical
composition. A deeper understanding of the
bioactive constituents responsible for antimicrobial
effects and how these vary between propolis types
could inform the rational design of standardized,
propolis-based acne therapies. Moreover, the
synergy between antibacterial, anti-inflammatory,
and antioxidant properties in some extracts
highlights the multifunctional advantage of
stingless bee propolis, supporting its integration
into holistic ache management strategies.

3.3 Anti-Inflammatory Potential of Stingless
Bee Propolis in Acne Therapy

Inflammation  associated with acne can
significantly worsen the condition, contributing to
increased redness, swelling, and discomfort (22).
The incorporation of anti-inflammatory agents in
acne treatment can alleviate the inflammatory
response within acne lesions, thereby soothing
irritated skin. By reducing inflammation, such
agents help to diminish the visible severity of acne,
minimize the appearance of lesions, and facilitate

more rapid healing. This therapeutic approach not
only improves the cosmetic outcomes of acne
management but also supports the overall
recovery process of the skin. The anti-
inflammatory effects of propolis are largely
attributed to its complex chemical composition,
which includes flavonoids (23), phenolic acids (24,
25), and terpenoids (26).

Several investigations have highlighted the anti-
inflammatory potential of propolis. Notably, an in
vitro study on stingless bee propolis from Thailand
demonstrated significant anti-inflammatory effects
(27). The research focused on propolis derived
from Tetragonula pagdeni Schwarz, which was
obtained from an apiary situated within a
mangosteen orchard. The study found that the
propolis  extract exhibited notable anti-
inflammatory effects in RAW 264.7 macrophage
cells. Phytochemical analysis revealed the a- and
y-mangostin content in the tested propolis extract
to be 35.80 + 0.79 mg/g and 33.58 + 0.78 mg/gq,
respectively. Furthermore, the total phenolic
content was quantified at 14.23 £ 0.62 mg GAE/g
extract, while the total flavonoid content was
measured at 1.42 = 0.05 mg QE/g extract.
According to the authors, the anti-inflammatory
effects of the propolis extracts were attributed to
their ability to downregulate genes associated with
inflammation. Specifically, the results indicated

that the propolis extract suppressed the
expression of cyclooxygenase-2 (COX-2),
inducible nitric oxide synthase, and pro-

inflammatory cytokines, including tumor necrosis
factor-alpha (TNF-a), interleukin-6 (IL-6), and
interleukin-10 (IL-10). These findings underscore
the potential of Tetragonula pagdeni propolis as a
therapeutic agent for managing inflammation
related to various dermatological conditions.

A comparable outcome was observed in an in
vitro study investigating the anti-inflammatory
properties of propolis derived from the native
Brazilian stingless bee species, Melipona
fasciculata Smith. The ethanolic extract of this
propolis exhibited significant anti-inflammatory
activity, primarily through the inhibition of the
cyclooxygenase (COX) enzyme, with a
preferential inhibition of COX-2 (18). The selective
inhibition of COX-2 is particularly relevant, as it is
a key enzyme involved in the inflammatory
response, and its targeted inhibition is associated
with reduced inflammatory processes without the
gastrointestinal side effects commonly seen with
non-selective COX inhibitors. The study identified
several bioactive compounds responsible for this
anti-inflammatory activity, including corilagin,
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typhaneoside, taraxerone, and marsformosanone.
These compounds likely act synergistically to
modulate the inflammatory cascade, contributing
to the overall efficacy of the propolis extract in
reducing inflammation. Such findings highlight the
therapeutic potential of Melipona fasciculata
propolis as a natural anti-inflammatory agent, with
promising implications for its use in treating
inflammatory skin conditions such as acne
vulgaris.

Similarly, an in vitro study on propolis sourced
from Heterotrigona itama in Sarawak, Malaysia
found that its ethanolic extract, rich in terpenoids,
demonstrated strong anti-inflammatory properties
(26). The extract was found to inhibit key
inflammatory mediators, including inducible nitric
oxide synthase, interleukin-1p (IL-1B), and IL-10,
which play crucial roles in the regulation of
inflammatory responses. The suppression of these
mediators suggests that Heterotrigona itama
propolis may effectively reduce inflammation
through multiple molecular pathways, particularly
by targeting both pro-inflammatory and anti-
inflammatory cytokines. The study further reported
that the terpenoid content of the extract reached
46.44% following a 72-hour extraction process
using a solvent mixture of 95% ethanol and 5%
water. Terpenoids, known for their antimicrobial
and anti-inflammatory properties, likely contribute
significantly to the extract's bioactivity. This high
concentration of terpenoids underscores the
therapeutic potential of Heterotrigona itama
propolis as a natural anti-inflammatory agent,
particularly in conditions involving chronic
inflammation, such as acne vulgaris. The findings
emphasize the value of this species' propolis for
potential applications in dermatological
treatments.

Likewise, an in vitro study on the ethanolic
extract of stingless bee propolis from the
Tetragonisca fiebrigi species, collected in the
Midwest region of Brazil, also exhibited anti-
inflammatory activity. The study identified phenolic
compounds as the predominant constituents, with
benzoic acid and kaurenoic acid accounting for
9.2% and 11.8%, respectively (28). The anti-
inflammatory mechanism of this propolis extract
was attributed to the inhibition of the hyaluronidase
enzyme, a key enzyme involved in the breakdown
of hyaluronic acid, which plays a crucial role in
tissue integrity and inflammatory processes. The
study demonstrated that at the highest
concentration tested (75 mg/mL), the ethanolic
extract inhibited 43.06 + 3.06% of hyaluronidase

enzymatic activity, highlighting its significant anti-
inflammatory potential.

Another in vitro study on stingless bee propolis
collected from Brazil, but derived from a different
species, Melipona orbignyi, identified flavonoids,
glycosylated phenolic acid derivatives, and
terpenoids as the predominant compounds (29).
This study also reported that the anti-inflammatory
action was mediated by inhibiting the
hyaluronidase enzyme. However, at the same
concentration (75 mg/mL), the inhibition of
enzymatic activity was lower, at 35.6%. These
findings suggest that while both species exhibit
anti-inflammatory effects via the same enzymatic
inhibition mechanism, differences in chemical
composition, particularly phenolic and terpenoid
content, may influence the potency of their
bioactive properties.

Aligning with previous findings, an in vivo study
on Tetragonula biroi Friese propolis, collected
from the Philippines, demonstrated notable anti-
inflammatory  activity using a lambda-
carrageenan-induced hind paw oedema model in
mice (30). The administration of propolis led to
statistically significant reductions in inflammation
within 24 hours, with the most pronounced
ameliorative effects observed at 6 hours post-
injection. This reduction in dermal oedema was
comparable to the results seen in the group treated
with diclofenac sodium, a standard nonsteroidal
anti-inflammatory drug. Furthermore, both the
propolis-treated and diclofenac sodium-treated
groups exhibited significantly lower levels of
protein expression for the pro-inflammatory
cytokine tumour necrosis factor-a (TNF-a)
compared to the control group that received
distilled water. The study highlights the efficacy of
stingless bee propolis in reducing inflammatory
responses through the modulation of key
cytokines, positioning it as a potential natural
alternative to conventional anti-inflammatory
treatments. This finding reinforces the therapeutic
promise of stingless bee propolis in managing
inflammation-driven skin conditions such as acne
vulgaris, where inflammation plays a central role in
disease progression.

Despite promising results, a critical gap remains
in standardizing propolis formulations for
dermatological use. The wide variation in chemical
composition between bee species, geographical
regions, and extraction methods complicates
efforts to develop uniform therapeutic agents.
Moreover, most studies to date have focused on
short-term in vitro or animal models; clinical
validation in human acne populations is still
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limited. Addressing these gaps will be essential for
translating preclinical insights into effective,
evidence-based skincare products.

In conclusion, the anti-inflammatory potential of
stingless bee propolis is both multifactorial and
species-dependent, offering a compelling
alternative or adjunct to conventional acne
treatments. Its ability to modulate both pro- and
anti-inflammatory pathways, combined with
antioxidant and antimicrobial effects, supports its
inclusion in an integrated approach to acne
management. However, the future utility of
stingless bee propolis in clinical dermatology will
depend on deeper chemical characterization,
standardized extraction techniques, and well-
designed clinical trials.

3.4 Antioxidant Potential of Stingless Bee
Propolis in Acne Therapy

Various dermatological conditions, including acne,
are frequently associated with oxidative stress,
which results from an imbalance between the
production of reactive oxygen species (ROS) and
the body’s ability to neutralize them (31). Natural
antioxidants play a crucial role in protecting the
skin by scavenging free radicals that contribute to
oxidative damage (32). The antioxidant properties
of propolis have been shown to mitigate free
radical-induced damage (33). This mechanism
safeguards the skin against oxidative damage and
its associated effects. By reducing oxidative
damage, propolis may significantly decrease the
severity of acne, highlighting its potential
therapeutic application in the management of this
condition. The antioxidant potential of propolis is
primarily attributed to its rich content of phenolic
acids and flavonoids (34, 35).

An in vitro study investigating the antioxidant
properties of ethanolic extracts of Korean propolis
demonstrated significant effects on oxidative
stress in epidermal HaCaT keratinocytes (36). In
this study, the ethanolic extract was fractionated
into hydrophilic and lipophilic components. The
authors reported that the hydrophilic fraction
exhibited notable antioxidant properties and was
non-toxic to the cells. This antioxidant effect was
attributed to the inhibition of ROS production, lipid
peroxidation, and glutathione oxidation.
Conversely, while the lipophilic fraction and the
total ethanolic extract also demonstrated
antioxidant effects, they were found to possess a
degree of cytotoxicity towards the keratinocytes.
The hydrophilic fraction was identified to contain
bioactive compounds such as caffeic acid, p-
coumaric acid, and ferulic acid, with ferulic acid

being the most effective in inhibiting ROS
production, lipid peroxidation, and glutathione
oxidation. In contrast, the lipophilic fraction
contained caffeic acid phenethyl ester (CAPE),
which, despite exhibiting antioxidant properties,
also demonstrated cytotoxic effects on
keratinocytes. These findings highlight the
complex interplay between the antioxidant efficacy
and cytotoxicity of different fractions of propolis,
suggesting that further investigation is warranted
to optimize its therapeutic potential in
dermatological applications.

Numerous studies have indicated a positive
correlation between the antioxidant activities of
stingless bee propolis and their total phenolic and
flavonoid content. For instance, a previous
investigation of water extracts from three distinct
Indo-Malayan stingless bee species in Selangor,
Malaysia revealed that higher concentrations of
flavonoids and phenolic compounds corresponded
with enhanced antioxidant activity (37). This study
specifically examined the flavonoid and phenolic
content, as well as the antiradical activity, of
extracts from Tetrigona apicalis, Tetrigona
binghami, and Homotrigona fimbriata. Among the
species assessed, Homotrigona fimbriata
exhibited the highest levels of total phenolic and
flavonoid content, alongside superior antiradical
activity. These findings underscore the
significance of phenolic and flavonoid compounds
in determining the antioxidant efficacy of propolis
derived from various stingless bee species,
suggesting their potential for therapeutic
applications in combating oxidative stress. In
addition to their rich content of phenolic
compounds and flavonoids, the propolis from
these four Malaysian stingless bee species has
been found to contain a diverse array of 35
chemical compounds, classified into several
categories. These include sugars (31.4%),
carboxylic acids (17.1%), terpenoids (14.3%),
sugar alcohols (11.4%), hydrocarbons (5.7%),
aldehydes (5.7%), amino acids (2.9%), and a
group of other miscellaneous compounds (11.4%).
This complex chemical composition highlights its
potential as a multifunctional bioactive agent.

Similarly, investigations conducted in Brunei on
ethanolic extract of propolis from Geniotrigona
thoracica, Heterotrigona itama, and Tetrigona
binghami revealed that their antioxidant capacity,
as measured through radical scavenging assays,
aligned with their total phenolic content (38). In
addition to phenolic compounds, the propolis from
these three stingless bee species predominantly
comprises lipids, accounting for 45.60—-47.86% of
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its composition. In contrast, it contains minimal
amounts of carbohydrates (0.17-0.48%) and
proteins (0.18-1.18%).

Furthermore, a study of methanolic extract of
Tetragonula biroi propolis sourced from Indonesia
reported significant antioxidant activity, with a
DPPH radical scavenging capacity of 82.31% at a
concentration of 6.25 pg/mL (15).

Additionally, studies of stingless bee propolis
from several regions in Brazil also showed potent
antioxidant activity (39). Notably, propolis from
different stingless bee species, including Melipona
quadrifasciata  anthidioides and Tetragona
clavipes collected from the southeast region, as
well as Scaptotrigona spp. from the northeast,
exhibited considerable antioxidant properties.
Among these, the ethanolic extract of propolis
from  Melipona quadrifasciata  anthidioides
displayed the highest antioxidant activity.
Interestingly, the activity was even more potent
than the antioxidant activity of green propolis from
Apis mellifera (39).

Yet, despite promising findings, critical gaps
remain. The majority of antioxidant studies rely on
chemical assays (e.g., DPPH, ABTS), which do
not fully capture the biological context of oxidative
stress in human skin. Future research should
emphasize biologically relevant models, such as
co-cultures of sebocytes and immune cells, and
consider synergistic effects between antioxidants,
anti-inflammatory compounds, and antimicrobial
agents within propolis.

In conclusion, the antioxidant properties of
stingless bee propolis are strongly supported by
emerging research and are largely driven by its
phenolic and flavonoid content. However, the
variability in composition across species and
regions, as well as the potential for cytotoxic
effects depending on extraction polarity,
underscores the need for careful formulation and
standardization. When properly harnessed, the
antioxidant activity of stingless bee propolis
represents a powerful adjunct in acne treatment,
not only reducing oxidative damage but also
supporting tissue regeneration and barrier repair.

3.5 Cytotoxicity Considerations in the Use of
Stingless Bee Propolis for Dermatological
Applications

The existing literature regarding the cytotoxic
effects of stingless bee propolis on epidermal cells
remains limited. One notable study conducted on
stingless bee propolis namely Melipona scutellaris
(M. scutellaris) sourced from Brazil assessed its
cytotoxicity by evaluating the viability of HaCaT

cells following exposure to varying concentrations
of the extract (40). The findings indicated that cell
viability was maintained at 67.40% at a
concentration of 220 ug/ml after 24 hours of
exposure. Although not indicative of acute toxicity,
the reduction in viability suggests a degree of
cellular stress that warrants attention, particularly
when considering higher concentrations or
repeated application to compromised skin.
Moreover, the use of a single immortalized
keratinocyte line limits the extrapolation of these
findings to in vivo conditions, where skin
homeostasis involves intricate interactions among
keratinocytes, fibroblasts, sebocytes, immune
cells, and a functional skin barrier. It is plausible
that certain cell types especially under
inflammatory conditions or in barrier-impaired skin
may exhibit heightened sensitivity to propolis.
Therefore,  comprehensive  cytocompatibility
profiling across multiple skin-relevant cell types
and exposure durations is essential before
definitive safety claims can be made.

Importantly, the effective concentrations of M.
scutellaris propolis extract exhibiting antimicrobial,
anti-inflammatory, and antioxidant properties,
along with its capacity to reduce sebum
production, are typically reported to be less than
1000 pg/ml (40). The emergence of cytotoxicity

only at higher concentrations supports a
favourable therapeutic window for topical
application. This reinforces the potential of

stingless bee propolis as a safe and effective
ingredient in  dermatological formulations,
particularly those targeting conditions such as
acne vulgaris. However, translating this potential
into clinical or commercial use necessitates further
investigation into its concentration-dependent
effects, long-term safety, and compatibility within
complex formulation matrices.

An additional critical consideration is the marked
variability in propolis composition, influenced by
bee species, floral sources, and extraction
techniques. The cytotoxicity profile observed in M.
scutellaris propolis cannot be assumed to
represent other stingless bee species. For
instance, propolis enriched in compounds such as
caffeic acid phenethyl ester (CAPE) or specific
terpenoids may exhibit dual effects conferring
therapeutic benefits at low concentrations while
exerting cytotoxicity at higher doses or in specific
vehicles (36). This pharmacological duality
underscores the importance of standardized
extraction protocols and rigorous dose-response
evaluations to ensure that therapeutic efficacy is
achieved without compromising cellular integrity. A
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nuanced understanding of these species-specific
chemical profiles and their biological effects is
therefore essential to fully harness the
dermatological potential of stingless bee propolis
in a safe and effective manner.

3.6 Allergy Reaction

There is a paucity of information regarding
allergic reactions associated with stingless bee
propolis. A clinical study conducted with 20
volunteers investigated the safety of a facial
serum formulated with honey and propolis
sourced from stingless bees in East Kalimantan
(41). The participants applied the serum twice
daily to the upper arm for a duration of seven
days, and the assessment of allergic reactions
was conducted using the International Contact
Dermatitis Research Group System, while the
Primary Irritation Index was employed to evaluate
any irritating reactions. On the first day of
application, four volunteers reported moderate
irritation, while the remaining 16 participants
exhibited typical skin responses. Notably, the
skin of all 20 participants remained normal from
the second to the seventh day following
treatment. Although the facial serum containing
honey and stingless bee propolis induced mild
irritation during its initial application, it was
deemed safe for continued use thereafter. These
findings suggest that while initial irritation may
occur, the formulation is generally well-tolerated
in a clinical context, highlighting the need for
further research to comprehensively evaluate the
safety profile of stingless bee propolis in
dermatological applications.

Despite the limited information available on
allergic reactions specifically associated with
stingless bee propolis, several cases have been
documented regarding allergies linked to propolis
derived from honeybee species. A clinical study
involving 722 patients with dermatitis in Sweden
revealed that the frequency of positive patch-test
reactions to propolis sourced from four different
regions: China, Lithuania, North America, and
Sweden, ranged from 2.4% to 3.6% (42). This
observation aligns with subsequent research
examining patch-test reactions in dermatitis
patients from various European countries, utilizing
propolis sourced from the same origins (43). In
this follow-up study, 1,470 consecutive patients
with dermatitis residing in Denmark, Sweden,
Lithuania, and North America exhibited patch-test
reaction rates ranging from 1.3% to 5.8% in
response to propolis sourced from these regions.

Similarly, a study conducted among 216
dermatitis patients in Singapore reported a 5.1%
incidence of positive reactions to the propolis
patch test (44). These findings highlight the
potential for allergic reactions to propolis derived
from honeybee species, underscoring the need for
further investigation into the allergenic properties
of propolis from stingless bees. This research gap
is particularly relevant given the increasing use of
propolis in various cosmetic and therapeutic
applications.

One challenge in studying propolis allergies is
the lack of standardization in its composition, as its
chemical makeup can vary significantly depending
on geographic origin, the plant sources bees use
to collect resin, and the methods used to process
propolis. This variability complicates the
understanding of which specific compounds in
propolis are responsible for triggering allergic
reactions.

While several studies have suggested that
propolis may cause allergic reactions in certain
individuals, particularly those with sensitivity to
bee products. However, conflicting evidence
exists, with other research indicating that propolis
may possess antiallergic properties (45). These
studies suggest that propolis can inhibit the
release of histamine and other inflammatory
mediators, potentially reducing allergic responses.
The variation in findings could be attributed to
differences in  study design, participant
populations, and the chemical composition of
propolis, which can vary depending on its
geographical origin and the types of plants
involved in its production. Further research is
needed to reconcile these discrepancies and to
fully understand the potential allergenic versus
antiallergic effects of propolis.

4 CONCLUSION

In conclusion, the evidence presented in this
review underscores the substantial potential of
stingless bee propolis as a therapeutic agent for
the management of acne \wvulgaris. Its
multifaceted  properties, including strong
antibacterial, anti-inflammatory, and antioxidant
effects, make it a promising alternative to
conventional acne treatments, which are often
associated with adverse effects and the risk of
antibiotic resistance. The presence of bioactive
compounds such as flavonoids, phenolic acids,
and terpenoids in stingless bee propolis
contributes to its efficacy in modulating the
pathophysiological mechanisms underlying acne.
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Table 1. Anti-acne properties of stingless bee propolis
Stingless Bee - Extract/Active
Property Species Origin Compounds Effect Reference
3-O-
methyldiplacone,
. . Tetragonula Balik Papan, 5,7,34'- Inhibits C. acnes
Antibacterial biroi Indonesia tetrahydroxy-6- growth (15)
geranyl flavonol,
nymphaeol A
Heterotrigona  Mangkurawang Strong inhibition of
Antibacterial . L Ethanolic extract C. acnes (89.33% 17)
itama Indonesia
at 500 pg/ml)
Antibacterial Hetgrotr/gona Thailand Ethanolic extract Inhibition zone: (16)
itama 14.43 mm
Downregulates
Anti- Tetragonula . a-mangostin, y- inflammatory
inflammatory pagdeni Thailand mangostin cytokines (COX-2, (27)
TNF-q, IL-6)
Corilagin, .
Anti- Melipona . typhaneoside, .Sellejgtlve COX-2
. ) Brazil inhibition, reduces (18)
inflammatory fasciculata taraxerone, . -
inflammation
marsformosanone
Anti- Heterotrigona Sarawak, Terpenoid-rich Inhibits 1L-1, IL-
. . . ; 10, and nitric oxide (26)
inflammatory itama Malaysia ethanolic extract .
production
High DPPH radical
I Tetragonula . . scavenging activity
Antioxidant biroi Indonesia Methanolic extract (82.31% at 6.25 (15)
Hg/mL)
High phenolic and
Antioxidant Homotr(gona Malaysia Water extract flavonoid gontent, (46)
fimbriata strong antioxidant
properties
Non-toxic at <
Cytotoxicity Melip ona Brazil Ethanolic extract 1000 p'g/ mL, (40)
scutellaris potential for
skincare use
Mild irritation
AIIerg¥ Mixed species  East Kalimantan Facial serum initially, but safe 41)
Potential formulation for long-term use
Despite the encouraging findings, there applications. As interest in natural products
remains a need for further research continues to grow, stingless bee propolis may

comprehensively elucidate the mechanisms of
action, optimize formulation strategies, and
establish the safety and efficacy of stingless bee
propolis in clinical settings.

Notably, the chemical composition and
biological activity of propolis can vary significantly
across stingless bee species and geographic
regions. These variations highlight the
importance  of  species  selection and
standardization in developing consistent and
effective propolis-based formulations.

Additionally, potential allergic reactions,
although limited, warrant consideration when
incorporating  propolis into dermatological

emerge as a valuable component in the
development of innovative and effective acne
treatment modalities, contributing to improved
patient outcomes and a more sustainable
approach to skincare.
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