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Abstract

Women's reproductive health problems, including anemia, emesis gravidarum, and primary dysmenorrhea, are
problems that require effective and safe treatment. Conventional therapies often cause side effects, so alternatives based on
natural ingredients are needed. Propolis, a natural product from honey bees, contains bioactive compounds with anti-
inflammatory, analgesic, antiemetic, vitamins, and minerals that have the potential to be used as complementary therapy. This
review aims to evaluate the therapeutic potential of propolis for women's reproductive health problems by synthesizing relevant
literature published between 2015 and 2025. The reviewed evidence includes experimental, preclinical, and clinical studies
conducted in both human and animal models that explore the effectiveness of propolis in addressing the three conditions. This
literature provides the latest review of the potential of propolis as a natural therapy for anemia, emesis gravidarum, and primary
dysmenorrhea in women. Existing literature suggests that propolis enhances hemoglobin levels through the content of iron,
vitamins, and flavonoids that facilitate the absorption and utilization of iron. Propolis also has an antiemetic effect through
compounds that inhibit dopamine and serotonin receptors, and protect the gastric mucosa. This effect is equivalent to
antiemetic drugs such as metoclopramide. In addition, propolis shows anti-inflammatory and analgesic effects through
inhibition of COX and LOX enzymes and relaxation of uterine smooth muscle, thus effectively reducing menstrual pain.
Studies show that propolis contains active compounds such as CAPE, kaempferol, and pinocembrin, which play a role in this
mechanism
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1. Introduction
Anaemia, emesis gravidarum, and primary dysmenorrhea represent three prevalent and clinically significant

conditions that affect women across different stages of the reproductive life course. These conditions contribute
substantially to morbidity, reduced daily productivity, impaired physical performance, and diminished quality of
life, and therefore constitute important public health concerns. [1-3]

Based on global data, around 30% of women of childbearing age worldwide suffer from anaemia, with a
prevalence ranging from 4.3% to 20% in developed countries and 30% to 48% in developing countries. Children
(43%), pregnant women (38%), and non-pregnant women (29%) are among the many vulnerable groups affected
by anemia, which is linked to negative consequences such persistent fatigue, decreased productivity, and an
increased risk of pregnancy-related problems.[1,4-6] The main cause of IDA is inadequate iron intake, and the
most widely used treatment for this condition is oral iron supplementation.[7] Side effects such as digestive
disorders and less than optimal absorption indicate the need to also develop oral iron supplement formulations
that are more effective, safe, and easily absorbed by the body.[8]

Emesis gravidarum, or what is often known as nausea and vomiting in pregnancy, is experienced by around 70—
80% of pregnant women; 10% continue with symptoms of nausea and vomiting until full term, and even 0.3-2%
experience hyperemesis gravidarum, which can cause dehydration and electrolyte disorders and require
hospitalization.[9-10] Pregnant women who experience emesis gravidarum will generally receive various forms
of therapy from medical personnel, one of which[11] is the administration of vitamin B6 (pyridoxine). Although
this therapy is quite effective and safe, recent studies have begun to reveal the potential of complementary
therapies based on natural ingredients as a promising alternative[12].

Approximately 50% of adult women and up to 90% of adolescent girls experience dysmenorrhea, and 10-20%
of them report that the pain they experience is severe enough to interfere with daily activities.[13-14]
Pharmacological management of primary dysmenorrhea is generally with non-hormonal therapies such as
acetaminophen, paracetamol, and nonsteroidal anti-inflammatory drugs (NSAIDs)[15] and hormonal therapy.
Unfortunately, this therapy often causes side effects, ranging from impaired cognitive function to the risk of drug
dependence.[16-17] These limitations highlight the need to explore safer complementary approaches, including

therapies derived from natural products with lower adverse-effect profiles.

1.1 Background
In recent decades, natural materials have been proposed for the development of future drugs due to their broad

therapeutic effects, rare side effects, and low toxicity.[18-19] Propolis has emerged as a natural product of interest
for reproductive health—related conditions.[20]

Propolis is a naturally occurring resinous substance collected by honeybees from plant exudates and is
characterized by a complex chemical composition.[20] Traditionally, propolis has been used for health
maintenance and the management of various conditions, supported by evidence indicating anti-inflammatory,
analgesic, and antiemetic activities. [21-23]

Propolis contains a wide range of bioactive compounds, including polyphenols and flavonoids, as well as essential
minerals and vitamins that contribute to its biological properties. It has been reported to provide minerals such as
iron, calcium, and magnesium, along with vitamins of the B complex, vitamin C, vitamin E, and provitamin A,
which are relevant to physiological and metabolic functions [24-28] Evidence from experimental and preclinical

studies indicates that propolis exhibits anti-inflammatory and analgesic activities, primarily demonstrated in in
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vivo and laboratory models.[21,29-30] These biological effects have been associated with the modulation of
inflammatory responses and pain-related processes, although most supporting evidence remains preclinical in
nature.[31] Propolis has also demonstrated antiemetic activity in experimental models, which has been attributed

to the presence of multiple bioactive constituents.[22]

1.2 Objectives

Although propolis has been widely used and investigated for various health-related applications, focused reviews
examining its relevance to specific women’s reproductive health conditions remain limited. Therefore, this review
aims to summarize and critically discuss available evidence regarding the potential role of propolis and its
chemical constituents in relation to anaemia, emesis gravidarum, and primary dysmenorrhea. Relevant literature
published between 2015 and 2025 was identified from multiple scientific sources and synthesized using a narrative
review approach. The discussion is organized into thematic sections reflecting the reported effects of propolis on
selected reproductive health conditions and includes evidence derived from both human and animal studies. An

overview of the included studies and their main findings is presented in Table 1.

2. Related Work

Propolis has been widely researched for its putative therapeutic applications in women's reproductive health.
Clinical investigation has demonstrated that providing 500 mg of bee propolis twice daily to women with
endometriosis-related infertility resulted in a 60% conception rate compared to 20% in the QuillBot placebo group
[32]. Furthermore, propolis possesses antibacterial, anti-inflammatory, anesthetic, and immunostimulatory
qualities; additionally, its flavonoid content has anti-allergic, immunomodulatory, anti-cancer, anti-fungal, and
anti-hyperlipidemia capabilities [33]. Propolis contains vital vitamins like B1, B2, B6, C, and E, as well as
minerals like magnesium, calcium, potassium, sodium, copper, zinc, manganese, and iron. SCiIELO Brazil [20].

Numerous preclinical investigations have shown ample evidence of propolis's analgesic and anti-inflammatory
qualities. Propolis ethanol extract possesses analgesic properties and shows dose-dependent anti-inflammatory
effects in models of carrageenan-induced paw edema, Freund's adjuvant-induced arthritis, and foreign body-
induced granuloma [34]. A standardized ethanol extract of Bulgarian propolis reduces acetic acid-induced
stomach contractions and causes considerable pain relief in rats at relatively modest doses (Springer) [23]. These
anti-inflammatory effects are generally related to inhibition of cyclooxygenase and the resultant prostaglandin, as
well as the free radical scavenging activity of Hindwi [35]. Although more research is required to determine the
safety and effectiveness of propolis specifically as an antiemetic agent during pregnancy, propolis samples from
Indonesia have been tested for their high antiemetic activity and potential use in the treatment of nausea and

vomiting during pregnancy [22].

3. Methodology

3.1  Study Design

This study was conducted employed a systematic literature review approach following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines to aimed at synthesizing current

evidence on the potential role of propolis in women’s reproductive health, particularly anemia, emesis gravidarum,
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and primary dysmenorrhea. The review focuses on the nutritional properties of propolis, including its vitamin and
mineral content, as well as its reported antiemetic, anti-inflammatory, and analgesic effects. This approach was
chosen to allow a descriptive and thematic exploration of findings derived from diverse study designs, including

experimental, animal, and human studies

3.2  Search Strategy

To identify studies relevant to the narrative synthesis, a literature search was conducted. The databases searched
included: PubMed/MEDLINE (via NLM interface), Scopus (via Elsevier), Web of Science (via Clarivate
Analytics), ScienceDirect (via Elsevier), Google Scholar

The search strategy was developed using a combination of Medical Subject Headings (MeSH) terms and free-text
keywords related to the main concepts of the review. The key search terms included: Concept 1 (Propolis):
"propolis" OR "bee propolis" OR "bee glue" OR "propolis extract", Concept 2 (Women's Reproductive Health):
"women's health" OR "reproductive health" OR "female reproductive" OR "gynecological” OR "pregnancy" OR
"endometriosis" OR "PCOS" OR "polycystic ovary syndrome” OR “infertility" OR "ovarian health" OR
"menstrual™, Concept 3 (Properties): "vitamins™ OR "minerals” OR "nutrients” OR "antiemetic" OR "anti-nausea"
OR "anti-inflammatory™” OR "analgesic™” OR "pain relief" OR "antioxidant™,

Boolean operators (AND, OR) were applied as appropriate, and search strings were adapted to the syntax and

indexing systems of each database. The search covered articles published between 2015 and 2025.

3.3 Eligibility Criteria

Studies included in this review based on the following criteria. (1) examined propolis or its bioactive compounds;
(2) focused on women’s reproductive health conditions, specifically anemia, emesis gravidarum, or primary
dysmenorrhea; (3) original research articles or relevant review studies; (4) published in the English language; and
(5) available in full-text form. Studies that did not align with the research objectives or lacked sufficient

methodological or outcome-related information were excluded.

3.4 Study Selection Process
The selection of studies was conducted through a relevance-based screening process appropriate for a narrative

review. Retrieved records were screened based on titles and abstracts to identify potentially relevant studies. Full-
text articles were then assessed to confirm their relevance to the scope and objectives of the review.
Duplicate records were removed using reference management software. The selection process emphasized

conceptual relevance and contribution to thematic synthesis rather than formal risk-of-bias scoring.

3.5Data Extraction
Relevant information from the included studies was extracted descriptively to support the thematic analysis. The

extracted data encompassed authorship, year of publication, and study location, as well as study design and
population characteristics, including human, animal, or experimental models. Information regarding the
characteristics of propolis, such as its origin, preparation method, and type of extract, was documented when
available. Reported outcomes related to nutritional content and antiemetic, anti-inflammatory, and analgesic
effects were also collected, along with key findings relevant to women’s reproductive health. In addition, data on
safety profiles and reported adverse effects were noted where applicable. The data extraction process was intended

to facilitate qualitative comparison across studies.
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3.6 Data Synthesis

Data synthesis was carried out utilizing a narrative and thematic approach because to the significant heterogeneity
between study designs, study populations, interventions, and outcome measures. The synthesis framework was
predefined based on the key biological and clinical properties of propolis reported in the literature, including its
nutritional composition (vitamins and minerals) and its antiemetic, anti-inflammatory, and analgesic effects.
Evidence within each thematic category was synthesized descriptively to allow for structured comparison across
studies, with explicit consideration of consistency and divergence in reported outcomes as well as methodological
limitations. Findings from animal studies and mechanistic investigations were analyzed separately from those

derived from human clinical studies to maintain interpretative clarity.

4. Results

4.1 Chemical Constituents of Propolis
Propolis is a natural resinous product characterized by a highly complex chemical composition. It is mainly

composed of resins and vegetable balms (45-55%), along with wax (8—-35%), essential oils (5-10%), fatty acids
(approximately 5%), pollen (5%), and other minor organic constituents. The color of propolis varies from
greenish-yellow to dark brown, a variation influenced by differences in botanical sources and geographic origin,
which in turn affect its chemical profile and biological potency [36-38].

The therapeutic properties of propolis are closely linked to its rich content of bioactive compounds, particularly
phenolic compounds and flavonoids [39]. Findings show that, out of 16 compounds present at concentrations
exceeding 1%, 11 demonstrated antiemetic activity, indicating a broad and cooperative pharmacological
mechanism [22]. In addition to its bioactive compounds, propolis contains essential vitamins such as vitamins A,
B1, B2, B6, C, and E, which play crucial roles in erythrocyte formation and the maintenance of normal

physiological functions. These vitamins are vital for supporting red blood cell production and overall health [40].

Table 1. Summary of potential effect of propolis for women’s reproductive health problems

Author Study ) Health Evidence o
No ) Population Key Findings Notes
(Year) Design Outcome Type
Rohmatin | Quasi- 44 adolescent | Anaemia Human Propolis Effect attributed
etal. experimental | girls (clinical) | supplementation to minerals and
(2022) study significantly vitamins (Fe, Zn,
increased vitamins B and

hemoglobin levels
(mean increase:
2.873 g/dL),
exceeding the
increase observed
with conventional
iron

supplementation.

C) enhancing
erythropoiesis
and iron

absorption.
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No Author Study Population Health Evidence Key Findings Notes
(Year) Design Outcome Type
Touzani Experimental | 360 Anaemia Animal Propolis, Demonstrates
etal. in vivo study | streptozotocin- | (functional) particularly when antioxidant-
(2022) treated fish combined with mediated
honey, significantly | hematological
improved protection;
hemoglobin levels indirect
by reducing relevance to
oxidative stress and | human anaemia.
protecting
erythrocyte
membranes under
hyperglycemic
conditions.
Fikri et Experimental | 32 young Emesis Animal Propolis extracts Widely used
al. (2018) | antiemetic chicks injected inhibited retching preclinical
assay with CuSOs by 44.96-98.51%, emesis model;
showing strong mechanistic
antiemetic activity relevance to
through modulation | nausea in
of dopamine, 5- pregnancy.
HTs, 5-HT,, and
NK receptors.
Mahani Clinical 50 Nausea and Human Propolis Indirect
etal. intervention | tuberculosis vomiting (indirect) | supplementation evidence;
(2021) study patients (12— significantly population not
45 years) reduced nausea pregnant, but
prevalence by mechanisms
inhibiting emetic relevant to
triggers, inducing emesis
protective enzymes, | gravidarum.
and exerting
hepatoprotective
effects.
Jenabiet | Randomized | 86 female Primary Human Bee propolis Direct clinical
al. (2019) | controlled students dysmenorrhea | (clinical) | significantly evidence
trial reduced menstrual supporting
pain severity analgesic and
compared to anti-
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No Author Study Population Health Evidence Key Findings Notes
(Year) Design Outcome Type
placebo, as inflammatory
measured by visual | effects.
analog scale scores.
Al-Hariri | Experimental | 18 rats Pain and Animal Alcoholic extract of | Supports
& in vivo study inflammation Brazilian green antinociceptive
Abualait propolis mechanism
(2020) significantly relevant to
reduced nociceptive | dysmenorrhea.
responses and
inflammatory pain
induced by formalin
and acetic acid.
Sokeng Experimental | 100 Wistar Inflammation | Animal Arachic acid ethyl Mechanistic
etal. in vivo study | albino rats and pain ester (AAEE) evidence for
(2020b) isolated from anti-
propolis inhibited inflammatory
acute and chronic and analgesic
inflammation, pathways.
reduced edema and
granuloma
formation, and
showed dose-
dependent analgesic
activity.
Sahlan et | Experimental | 53 male Inflammation | Animal Indonesian Mechanistic
al. (2019) | invivo study | Sprague Tetragonula support for
with LC- Dawley rats propolis contained inflammation-
MS/MS multiple anti- related
analysis inflammatory menstrual pain
biomarkers and modulation.
significantly
reduced
carrageenan-
induced paw
inflammation via
NF-«B inhibition.
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4.2 Potential of Propolis for Anaemia
Anaemia remains a major public health concern, particularly among women and adolescents, due to its association

with impaired cognitive performance, increased maternal and perinatal morbidity, and reduced work productivity.
The etiology of anaemia is multifactorial, with iron deficiency related to menstruation, nutritional inadequacy,
chronic disease, and impaired iron metabolism being the most common causes.[41] Oral iron supplementation is
the primary intervention for iron deficiency anaemia (IDA), [1] by vitamin C which enhances iron absorption.
Evidence from a quasi-experimental human study demonstrated that propolis supplementation significantly
increased hemoglobin levels in adolescent girls with anaemia, showing a greater mean increase compared to
conventional iron supplementation.[40] This effect is attributed to the rich micronutrient compaosition of propolis,
including iron, zinc, folic acid, and vitamins B and C, which support erythropoiesis and enhance iron absorption.
In addition, flavonoids present in propolis may facilitate hemoglobin synthesis through improved iron
bioavailability. Propolis also benefits conditions like hyperglycemia, which damages red blood cells and can lead
to functional anaemia due to impaired erythrocyte production and iron metabolism.[42-43]

Supporting evidence from animal studies further suggests that propolis may alleviate functional anaemia
associated with metabolic disorders. In streptozotocin-induced hyperglycemic models, propolis administration
improved hemoglobin levels by reducing oxidative stress and protecting erythrocyte membranes, thereby
supporting normal red blood cell function and iron metabolism [44]. These findings indicate that propolis may
serve as a complementary intervention for anaemia by enhancing dietary iron utilization, supporting hemoglobin

synthesis, and protecting erythrocytes from oxidative damage.

4.3 Emesis Gravidarum
Emesis gravidarum, or nausea and vomiting during pregnancy, is a common issue linked to gastrointestinal,

hormonal, or genetic factors and can lead to serious health risks, including depression and preeclampsia [9].
Preclinical and indirect clinical evidence suggests that propolis possesses significant antiemetic activity.
Experimental studies using established animal models demonstrated that propolis extracts markedly reduced
emetic responses, likely through modulation of neurotransmitter pathways involved in nausea and vomiting,
including serotonergic and dopaminergic receptors. In addition, indirect human evidence from clinical populations
reported that propolis supplementation reduced the prevalence and severity of nausea, potentially through
hepatoprotective effects and inhibition of nausea-inducing stimuli. [22,45] Several studies have reported the
antiemetic potential of propolis, which is largely attributed to its bioactive compounds, particularly flavonoids
and phenolic substances. These compounds have demonstrated antioxidant, gastroprotective, and hepatoprotective
effects in preclinical and experimental models, suggesting a role in reducing gastric irritation and metabolic stress
associated with nausea and vomiting.[46-48] Most of the current evidence comes from animal studies or non-
pregnant human populations, while direct clinical data in pregnant women remain very limited. As a result, the

applicability of these findings to managing emesis gravidarum in pregnancy is still not well established.

4.4  Potential of Propolis for Primary Dysmenorrhea
Propolis has demonstrated significant anti-inflammatory effects that may alleviate menstrual pain associated with

primary dysmenorrhea. Clinical evidence from a randomized controlled trial demonstrated that propolis
supplementation significantly reduced pain severity in women with primary dysmenorrhea compared to placebo,

indicating its potential as an effective natural analgesic.[49-50] These findings are supported by experimental
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animal studies showing that propolis exhibits strong anti-inflammatory and antinociceptive effects across various
pain models. [51] Studies also have highlighted the analgesic potential of propolis, which is largely linked to its
bioactive components, including isoflavonoids and phenolic acids. These compounds have been shown in
experimental models to inhibit inflammatory enzymes such as cyclooxygenase (COX) and lipoxygenase (LOX),
leading to reduced prostaglandin production. In addition, specific constituents, such as arachidic acid ethyl ester
(AAEE), demonstrated both acute and chronic anti-inflammatory effects as well as central analgesic activity in
vivo. Propolis also exhibits antispasmodic properties that may facilitate uterine muscle relaxation, further
supporting its potential to relieve menstrual pain. [52] Overall, these results confirm the traditional usage of
propolis and emphasize its potential as a supplemental treatment approach by suggesting that it may affect
inflammatory and pain-related pathways involved in primary dysmenorrhea.

5. Discussion

5.1 Chemical Constituents of Propolis
The components of propolis vary in quantity and include: 45-55% resins and vegetable balms (esters, phenolic

acids, and flavonoids); 8-35% wax (mostly beeswax); 5-10% aromatic and essential oils (pinene, viridiflorol,
tricosane, and eudesmo); 5% fatty acids (usually from wax, with the remaining amount depending on botanical
origins); 5% pollen; and 5% other organic components (sugars, quinones, lactones, ketones, steroids, and
microelements (Fe and Zn).[36—37] Its color ranges from greenish-yellow to brown, reflecting differences in plant
sources and maturity.[38]

A wide range of bioactive compounds have been identified in propolis, particularly flavonoids (e.g., quercetin,
kaempferol, galangin, pinocembrin), phenolic acids (e.g., caffeic acid, p-coumaric acid, ferulic acid), and esters
such as caffeic acid phenethyl ester (CAPE) [39,53]. These constituents are closely associated with the biological
activities of propolis, including antioxidant, anti-inflammatory, antiemetic, and hematopoietic effects, which are
relevant to women’s reproductive health conditions.[39,53]

Propolis also composed of a variety of bioactive compounds, vitamins, and minerals, which contribute to its
pharmacological properties. In addition to flavonoids and phenolic acids, propolis contains vitamins A, B1, B2,
B6, C, and E, as well as folic acid, which are important for erythrocyte formation and overall hematological
health.[40] In propolis, there are a total of 16 constituents with concentrations exceeding 1%, culminating in an
aggregate concentration of 84.46%. The role of these constituents has been described, especially their antiemetic
properties. Of the 16 constituents with concentrations greater than 1%, 11 constituents showed antiemetic activity,
either directly or indirectly; one constituent showed biological activity different from the antiemetic effect; and
three constituents had no biological activity whatsoever. Compounds that showed antiemetic effects included (1)
Methyl-a-d-glucopyranoside, (2) 5-Azulenemethanol, 1,2,3,3a, 4,5,6,7 octahydro-alpha, alpha, 3,8-tetramethyl,
(3) 1,2,3-Propanetriol, (4) Hexadecanoic acid, (5) 3-Hydroxy-Tridecanoic acid ethyl ester, (6) 2,6-
Dimethoxyphenol, (7) Pentadecanoic acid, 14-methyl-, methyl ester, (8) 1,6-Anhydro-Beta-D-Glucopyranose, (9)
(2S, 3R) -3-Allyl-3-methylapfelsaure-4-ethyl ester, (10) 1,4,5-Trimethylnaphthalene, (11) Tetradecanoic acid.
Compounds that show biological activity include isosorbide. In contrast, three compounds have not shown any
biological activity, namely: (1) 2-Methoxyethyl acetate, (2) 8-Oxabicyclo [5.1.0] octane, and (3) Dimethyl 2-

hydroxy-2-methylbutane-1,4-dioate.[48] Propolis exerts its antiemetic effects through various mechanisms.
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Hydroxycinnamic acids found in propolis function as & receptor antagonists (enkephalinergic) and inhibit
dopamine receptors. In addition, propolis contains triterpenes, which act as antagonists for 5-HT3, 5-HT4, and/or
NK1 receptors. These receptors are involved in the stimulation of emesis.[22]

Several flavonoids, cinnamic acid derivatives, phenolic acids, and caffeic acid have been associated with anti-
inflammatory and antinociceptive effects in preclinical studies. For instance, alcoholic extracts of propolis have
reduced pain responses in experimental models, as indicated by decreased frequency of acetic acid-induced
abdominal contractions and hind limb stretching. These effects are likely mediated through modulation of
inflammatory mediators and peripheral nociceptive signaling, although detailed mechanisms vary among specific
compounds. Most mechanistic evidence regarding these constituents is derived from preclinical and experimental

studies, emphasizing the need for further investigation in human clinical settings.[51]

5.2 Propolis for Anemia
Anaemia remains a significant public health concern, particularly among women, due to its adverse impact on

cognitive development, maternal and perinatal outcomes, and overall physical productivity.[41] Iron deficiency
anaemia (IDA) is the most prevalent form, often resulting from menstrual iron loss, inadequate dietary intake, and
deficiencies in vitamin B12 and folate [40,54]. Early identification of iron deficiency and timely intervention are
essential to prevent progression to IDA [1].

Oral iron supplementation is the conventional treatment for IDA; however, limitations such as suboptimal
absorption and gastrointestinal side effects have motivated the exploration of complementary natural therapies
[7-8]. Propolis, a resinous substance produced by bees, has been investigated for its potential to support
hemoglobin regeneration through enhanced utilization of dietary iron and overall blood health [42—43]. Limited
clinical and experimental studies suggest that propolis supplementation may increase hemoglobin levels more
effectively than conventional iron therapy, with mean increases reported at 2.87 g/dL versus 1.39 g/dL in control
groups [40].

The hematological benefits of propolis are linked to its rich composition of bioactive compounds, vitamins, and
minerals. Propolis contains iron, zinc, and vitamins B1, B6, B12, C, A, and E, which are critical for erythropoiesis
and hemoglobin synthesis [40,55]. Analysis of propolis has identified phenolic and flavonoid compounds such as
pinobanksin-3-0-acetate, pinocembrin, caffeic acid phenylethyl ester (CAPE), kaempferol, and chrysin, as well as
minerals including calcium, magnesium, and sodium, contributing to its overall nutritional value [44]. These
constituents support erythrocyte integrity and may improve hemoglobin levels by maintaining red blood cell
quality.

Experimental evidence further indicates that propolis may mitigate factors that compromise hemoglobin synthesis,
such as oxidative stress and hyperglycemia-induced erythrocyte damage, as observed in streptozotocin-induced
rat models [44,56]. Propolis has also been associated with indirect support of erythropoietin (EPO) production,
which promotes erythrocyte formation, thereby aiding in hemoglobin regeneration [57].

These findings highlight propolis as a promising complementary agent for improving hemoglobin levels and
managing anaemia. However, further rigorously designed human studies with standardized dosing are needed to

establish its effectiveness and safety.
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5.3 Propolis for Emesis Gravidarum
Emesis gravidarum, often known as nausea and vomiting in pregnancy (NVP), is a common problem in early

pregnancy with an unknown origin that may be related to gastrointestinal, hormonal, or genetic factors.[9]
Although NVP is often considered a normal pregnancy discomfort, it is associated with a higher risk of major
health problems such as depression, preeclampsia, and arterial hypertension.[58-59] Conventional antiemetic
drugs are limited in pregnancy due to potential teratogenic effects, prompting interest in natural remedies
including propolis.[60-61]
Propolis, a resinous substance collected by bees, contains bioactive compounds such as flavonoids and phenolics
with antibacterial, antioxidant, and antiemetic properties.[22,45] Experimental studies have demonstrated
significant antiemetic activity. For example, Indonesian propolis reduced nausea in chicks administered CuSOsa,
showing effects comparable to the antiemetic drug metoclopramide, with inhibition rates ranging from 44.96% to
98.51%.[22,62]
Propolis exerts its antiemetic effects through several mechanisms, including:
1) Direct Inhibition of 5-HT4 Stimulus
Propolis contains compounds that directly inhibit 5-HT4 stimulation, which is known to trigger nausea
and vomiting. Terpenoids and flavonoids, the main components of propolis, contribute to this direct
antiemetic activity. Specifically, 5-Azulenemethanol (a terpenoid) and Methyl-a-d-glucopyranoside (a
flavonoid) have been identified to have antiemetic activity through this mechanism.[48]
2) Induction of Glycerol Kinase Enzyme
Propolis indirectly reduces nausea by inducing the formation of the enzyme glycerol kinase in the
body.[48] Glycerol, which is present in propolis, plays a role in the metabolic pathway of
gluconeogenesis in the liver. Glycerol kinase enzyme deficiency can cause nausea and vomiting
symptoms, so the ability of propolis to induce this enzyme helps prevent these symptoms.[48,63]
3) Hepatoprotective Activity
Propolis acts as a hepatoprotector, protecting the liver from damage caused by toxic compounds,
especially those from ATD.(Sulaeman, Fikri, et al., 2018) ATD can cause liver injury, which causes
nausea and vomiting due to impaired detoxification.[64] By maintaining liver function, propolis helps
minimize vomiting symptoms caused by liver toxicity.[65] Compounds with antioxidant and anti-
inflammatory activities, such as 2,6-dimethoxyphenol and various fatty acids, contribute to this
hepatoprotective effect.[48,66]
Propolis from Wallacetrigona incisa in South Sulawesi, Indonesia, has shown antiemetic activity in clinical
contexts, such as reducing nausea in patients receiving antituberculosis drugs (ATD). Phytochemical analysis
identified 11 compounds at concentrations above 1% that contribute to antiemetic effects either directly or
indirectly, with a total concentration of 75.47% in propolis. [22]
These findings indicate that propolis may serve as a complementary option for the management of nausea and
vomiting, acting through mechanisms such as receptor modulation, metabolic support, and organ protection. Thus,
direct evidence from studies involving pregnant women with emesis gravidarum remains limited. Further clinical

trials are therefore required to determine its safety, effectiveness, and appropriate dosage.
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5.4 Propolois for Primary Dysmenorrhea
Propolis is known for its anti-inflammatory, analgesic, and antispasmodic properties, which make it a potential

natural agent for managing primary dysmenorrhea. The main cause of menstrual pain is the excessive production
of endometrial prostaglandins, particularly PGF2a, during the late luteal phase due to decreased progesterone.
These prostaglandins induce uterine smooth muscle contractions, vasoconstriction of spiral arteries, tissue
ischemia, and hypoxia, which activate sensory nerves and cause pain. [49-50] Several studies have shown that
propolis can modulate this pathway:
1) Anti-inflammatory effects
Flavonoids and phenolic compounds in propolis, such as quercetin, galangin, CAPE, and arachidic
acid ethyl ester (AAEE), inhibit key enzymes including cyclooxygenase (COX) and lipoxygenase
(LOX), reducing prostaglandin and leukotriene synthesis. Propolis also reduces pro-inflammatory
cytokines (TNF-a, IL-1B, IL-6) and other mediators involved in nociception (PGEZ2, nitrite),
effectively decreasing local inflammation and pain perception. [52,67-69]
2) Analgesic effects
Propolis demonstrates both central and peripheral analgesic properties. Its anti-nociceptive action has
been observed in animal studies, reducing formalin-induced and acetic acid-induced pain, indicating
effectiveness in both immediate and prolonged pain phases. Some bioactive compounds in propolis,
including AAEE, interfere with inflammatory cascades and modulate neurotransmitters such as
serotonin and kinins, contributing to pain relief. [51-52]
3) Antispasmodic activity
Propolis relaxes uterine smooth muscles, reducing cramps associated with dysmenorrhea. Compounds
such as p-coumaric acid derivatives regulate calcium channels, decreasing Ca?" influx necessary for
muscle contraction. This antispasmodic effect has been supported by studies on smooth muscle tissues
in animals. [23,50,69-70]
4) Molecular mechanisms via NF-«B inhibition
Several compounds identified in propolis (e.g., dehydrogingerdione, alpha-tocopherol succinate,
adhyperforin, 6-epiangustifolin, deoxypodophyllotoxin, kurarinone, xanthoxyletin) inhibit NF-«xB, a
key transcription factor in inflammatory signaling. By downregulating NF-«B, propolis reduces the
expression of INOS, COX-2, and TNF-qa, further contributing to decreased pain and inflammation.[29]
Clinical studies suggest that propolis reduces menstrual pain scores significantly compared to placebo, supporting
its traditional use for dysmenorrhea.[50,69] However, direct comparative studies between propolis and
conventional therapies are limited. Further well-controlled studies are required to determine its efficacy relative

to standard treatments and to optimize dosing regimens.

6. Conclusions
Propolis’s antifungal mechanisms—disruption of cell structure and function, inhibition of biofilm formation and

morphogenesis, and robust clinical and in vivo activity—highlight its potential as a versatile therapeutic agent. Its
bioactive compounds, including phenolic acids, flavonoids, and benzophenones, target fungal membranes,
biofilms, and virulence factors with high specificity and efficacy. The ability to synergize with conventional

antifungals and enhance immune responses further amplifies its therapeutic value. From Brazilian red and green
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propolis to varieties from Brunei, Bulgaria, and beyond, the global diversity of propolis underscores its
adaptability and potency. These findings pave the way for developing novel propolis-based therapies, such as
nanoemulsions, hydrogels, and PDT, to address the growing challenge of antifungal resistance and improve
clinical outcomes in fungal infections

The current body of research supports propolis as a promising complementary therapeutic agent for women's
reproductive health. Its rich content of vitamins, minerals, and bioactive compounds, combined with demonstrated
anti-inflammatory and analgesic properties. However, the antiemetic properties specifically require further
clinical investigation. Future research should focus on standardizing propolis preparations, determining optimal
dosing regimens, conducting large-scale clinical trials, and establishing comprehensive safety profiles for use

during pregnancy and reproductive years.
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8. Nomenclature
AAEE: Arachic Acid Ethyl Ester

AGEs: Advanced Glycation End-products
CAPE: Caffeic Acid Phenylethyl Ester

COX: Cyclooxygenase

CP/CPPS: Chronic Prostatitis/Chronic Pelvic Pain Syndrome
EPO: Erythropoietin

Hb: Hemoglobin

HbAlc: Glycated Hemoglobin

ID: Iron Deficiency

IDA: Iron Deficiency Anemia

IL: Interleukin

LOX: Lipoxygenase

NF-kB: Nuclear Factor kappa B

NSAIDs: Nonsteroidal Anti-Inflammatory Drugs
NVP: Nausea and Vomiting in Pregnancy
OAT/ATD: Antituberculosis Drugs

RBC: Red Blood Cell

ROS: Reactive Oxygen Species

STR: Streptozotocin

TB: Tuberculosis

TNF: Tumor Necrosis Factor

5-HT: 5-Hydroxytryptamine (Serotonin)
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Chemical Compounds:

PGF2a: Prostaglandin F2-alpha

PGE2: Prostaglandin E2

Ca?": Calcium ions

CuSOs4: Copper Sulfate

Units:

g/dl: grams per deciliter

mg/kg: milligrams per kilogram

mg GAE/100g: milligrams Gallic Acid Equivalent per 100 grams
mg QE/100g: milligrams Quercetin Equivalent per 100 grams
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