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ABSTRACT
Background and Aims: Honey has long been studied for its healing abilities in wound care. This narrative review examines

its properties and their impact on wound healing, particularly its ability to accelerate wound closure and promote

tissue regeneration. The review focuses on how honey's botanical origins affect its medical properties and wound‐healing
capabilities. Finally, clinical studies on honey's effectiveness in wound healing were reviewed compared to traditional

treatments.

Methods: Relevant keywords were searched in databases, yielding 1250 documents. After excluding nonrelevant

sources, 450 documents were refined, and 167 articles were selected based on thematic alignment and originality.

Data extraction focused on study design, intervention details, and outcomes, with quality assessed using standardized

criteria. The study adhered to CONSORT and SANRA guidelines to ensure methodological rigor and reporting

transparency.

Results: Honey‐based medical products have demonstrated significant antibacterial, anti‐inflammatory, and tissue‐
regenerative properties, making them highly effective in improving wound healing outcomes, particularly in chronic and

burn wounds. These products have also been shown to reduce infection rates and hospital stays. While some studies have

reported positive outcomes in accelerating the healing process, others have found no significant difference compared to

conventional treatments.

Conclusion: Medical‐grade honey (MGH) holds potential for wound care due to its versatility, though variations in its

composition present challenges. Further research is needed to optimize its clinical use. The effectiveness of MGH in wound

healing remains debated, with mixed results from trials. Genetic modification of bees to enhance MGH's properties could make

it more competitive against conventional treatments. Honey‐based medications could reduce costs, improve energy efficiency,

and have minimal side effects. Rigorous research is necessary to determine optimal use and fully unlock MGH's potential,

which could revolutionize wound management globally.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly

cited.

© 2025 The Author(s). Health Science Reports published by Wiley Periodicals LLC.

1 of 16Health Science Reports, 2025; 8:e70240
https://doi.org/10.1002/hsr2.70240

https://doi.org/10.1002/hsr2.70240
http://orcid.org/0009-0004-7760-1717
https://orcid.org/0000-0002-7091-1091
mailto:A_mehrabian@sbu.ac.ir
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/hsr2.70240
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fhsr2.70240&domain=pdf&date_stamp=2025-01-16


1 | Introduction

1.1 | Honey in the Medical World

Honey, a natural sweetener cherished for its delectable taste,
holds a rich history spanning approximately 8000 years, evi-
denced by Stone Age depictions [1–3]. Beyond its culinary
appeal, honey has long been revered for its medicinal propert-
ies, transcending cultures and civilizations [4, 5]. Ancient
societies such as the Egyptians, Assyrians, Greeks, and Romans
utilized honey, often combined with herbs and essential oils, to
treat various ailments ranging from burns to gastrointestinal
disorders [6–8]. Despite falling out of favor with the advent of
antibiotics in the 1940s, honey has recently experienced a
resurgence in clinical medicine [9]. This revival is spurred by
the escalating threat of antibiotic‐resistant bacteria and com-
pelling evidence, both in vitro and in vivo, showcasing honey's
efficacy as a natural wound treatment and broad‐spectrum
antibacterial agent [10–12]. Rich in anti‐inflammatory, anti-
oxidant, and antimicrobial compounds, honey is a testament to
nature's healing prowess [13]. From inhibiting oxidative pro-
cesses to bolstering the immune system, honey's multifaceted
benefits extend beyond its delightful taste [14, 15]. As we delve
into its intricate biochemistry and historical significance, we
uncover a timeless remedy poised to shape the future of modern
medicine [16].

Honey is crucial to human health, whether ingested orally or
applied topically [17, 18]. Fir honey and sunflower honey have
been proven to help with respiratory disorders by fluidizing
bronchial secretions, and mountain honey offers potential ad-
vantages in allergies and pulmonary diseases [19]. Figure 1
illustrates various applications of honey in the medical world.

While honey may have general health benefits, such as en-
hancing immune function or providing antioxidants, these
systemic effects do not directly contribute to wound healing.

The topical application of medical‐grade honey(MGH) allows
the active components, like methylglyoxal (MGO) and H₂O₂, to
work directly on the wound surface, providing localized anti-
microbial action and promoting faster wound closure [20, 21].

1.2 | Role of Sterilizing of MGH

The final MGH product must undergo sterilization to ensure it
is devoid of bacterial endospores, including Clostridium botu-
linum, Clostridium tetani, and other potentially harmful mi-
croorganisms. This is essential to mitigate the risk of botulism
and other associated morbidities [22].

However, sterilization techniques cannot remove other potential
contaminants like pesticides or heavy metals. To properly remove
these pollutants, different purification techniques such as filtra-
tion, adsorption, or chemical treatments are required [23, 24].

Enzymes, vitamins, and phenolic compounds are among the
essential components of honey that may be destroyed by thermal
sterilization at high temperatures. Additionally, this process may
lead to the formation of 5‐hydroxymethylfurfural (HMF), a
marker indicative of honey quality deterioration [25, 26].

Bee venom contains a variety of proteins and peptides, such as
melittin, phospholipase A2, and hyaluronidase. Sterilization
techniques cannot neutralize these components. Instead, these
proteins and peptides require purification processes like filtra-
tion, adsorption, or chemical treatment to be effectively neu-
tralized [26, 27].

Gamma irradiation is the standard method for sterilizing
medical devices and food products to guarantee honey's safe use
and consumption. Gamma radiation at a dose of 10 kGy can
decrease the moisture content and change the odor of honey
[28]. However, at this dose, the decrease in the defensin‐1
content did not affect the antibacterial activity of irradiated
honey against Gram‐positive bacteria [29]. In a study, no sig-
nificant change was found in antibacterial activity even when
the radiation was increased to 50 kGy [30].

1.3 | Mechanisms of MGH in Wound Healing

A wound is any disruption of the skin and underlying tissues,
which can be classified into several types. Cuts, abrasions, and
surgical incisions are examples of acute wounds, which often
heal without problems in the anticipated amount of time.
Chronic wounds, including diabetic ulcers, pressure ulcers, and
venous leg ulcers, require a longer time to heal because of
underlying medical conditions such as low blood flow or
infections. Burns can range from first‐degree to third‐degree,
depending on whether they arise from thermal, chemical, or
electrical sources. Wounds that bacteria or other pathogens
have infected are considered infected wounds, as they may
cause delayed healing or even systemic illness [31, 32].

Honey is included in the National Health Service NHS protocols
for wound management, underscoring its recognized therapeuticFIGURE 1 | Medical application of honey.
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benefits [33]. Its broad‐ranging effects on wound healing have
been demonstrated, and it plays a significant role in this process.
Wound healing is a multifaceted process involving various fac-
tors such as growth factors, cells, proteinases, and extracellular
matrix constituents [34–37]. It comprises four interconnected
phases: hemostasis, inflammation, proliferation, and tissue re-
modeling or resolution [38]. Hemostasis initiates blood clotting
and exudate formation to stop bleeding [39]. The subsequent
inflammatory phase involves clearing debris and preventing
microbial invasion [40].

Macrophages release cytokines and growth factors to promote
angiogenesis and attract essential cells like keratinocytes, fi-
broblasts, and endothelial cells [41]. During proliferation, epi-
thelialization occurs, forming granulation tissue [42]. Factors
affecting wound healing can be local or systemic. Local factors
influence physical wound characteristics, while systemic factors
impact overall health and recovery [43]. The mechanisms of
MGH in wound healing are illustrated in Figure 2.

Throughout each stage of wound healing, honey exhibits dis-
tinct effects. It possesses antimicrobial properties, modulates
pH, enhances antioxidant activity, stimulates peroxide produc-
tion, and releases various cytokines during inflammation [44].
In the proliferative phase, honey reduces edema and exudate
while promoting epithelialization and granulation [45]. It aids
in wound remodeling and prevents scarring. Honey also en-
courages the activity of certain enzymes and growth factors,
contributing to the healing process [46, 47].

Honey is an effective wound‐healing agent due to its cost‐
effectiveness, nontoxic nature, and ability to moisturize wounds
without adhering to them. It aids in healing, including autolytic
debridement, angiogenesis, and granulation. Rich in nutrients
and bioactive compounds, honey exhibits antioxidant properties

and supports immune function [48–50]. Thyme honey has
shown promise in preventing or treating oral mucositis in
cancer patients. Despite its benefits, caution is necessary re-
garding honey quality and application, particularly in chronic
wound healing [51, 52].

One of the critical mechanisms of MGH in wound healing is its
antibacterial activity. MGH exerts its antibacterial effects by
disrupting biofilm, making bacteria more susceptible to treat-
ment. It promotes an environment that prevents bacterial pro-
liferation, enhancing overall wound healing [53]. Figure 3
illustrates the factors involved in honey's antibacterial activity.

Among the various MGH available, Manuka honey, derived
from the nectar of the Leptospermum scoparium tree native to
New Zealand and Australia, employs unique mechanisms in
wound care [60]. MGO is a compound that forms in Manuka
honey from dihydroxyacetone (DHA) and is found in the nectar
of Manuka flowers. MGO exerts antibacterial effects by mod-
ifying bacterial proteins through glycation. This process binds
MGO to amino groups on proteins, causing them to lose func-
tion and leading to bacterial cell death. Additionally, MGO
disrupts bacterial cellular functions by interfering with DNA
replication and cell division, inhibiting bacterial proliferation
[61, 62].

The low pH of Manuka honey enhances the effectiveness of
MGO. Its high osmolarity helps preserve H₂O₂. This combina-
tion creates a comprehensive approach to bacterial inhibition.
As a result, Manuka honey is particularly effective in treating
wounds infected with antibiotic‐resistant bacteria like
Methicillin‐resistant Staphylococcus aureus (MRSA) [63].

Some other MGH exhibit significant antibacterial potency
through mechanisms similar to Manuka honey. Revamil honey

FIGURE 2 | Mechanisms of MGH in wound healing.
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shows rapid bactericidal effects against Bacillus subtilis, Es-
cherichia coli, and Pseudomonas aeruginosa, primarily due to
bee defensin‐1 and H₂O₂. Gelam honey also demonstrates
antibacterial activity against pathogens such as Staphylococcus
aureus and E. coli through both peroxide and non‐peroxide
mechanisms [64–66].

1.4 | Phytochemical Components of Honey and
Biological Effects

Numerous essential phytochemicals, such as flavonoids and
phenolic compounds, make honey a solid antimicrobial. These
compounds mostly come from the plants of their geographical
origin. These factors are used to certify and authenticate the
honey; thus, a wide range of physicochemical characteristics is
seen, including moisture, pH, electrical conductivity, organic
acids, etc [67].

Phenolic acids and flavonoids are secondary metabolites of
herbs and are among the most essential compounds in honey.
The phenols in honey are collected from nectar, honeydew,
propolis, or pollen and function as antioxidants. Interestingly,
the color of honey correlates with its antioxidant potential [68].

Polyphenols, as the name suggests, consist of many phenol
units. They are either flavonoids or non‐flavonoids [69]. Honey
contains various types of the mentioned phytochemical groups,
and even though they are not significant in quantity, they carry
out most of honey's therapeutic features [70]. Some factors
specify different subclasses of these compounds, including the
number of phenol units they comprise, the substituent groups,
and the type of connection between the units in a molecule [71].

A flavonoid is a 15‐carbon backbone accompanied by two
phenyl groups and a heterocyclic unit. Flavonoids include many
groups: flavones, flavanols, flavanones, and dihydroflavonols.
Non‐flavonoids contain phenolic acids, lignans, hydrolyzable
tannins, coumarins, and condensed tannins. Some examples of
them would be cinnamic acids and their esters. These are all
known as proteinaceous, nonperoxide molecules, in addition to
lysozyme, bee peptides, and MGO [71–75]. Table 1 illustrates
common phenolic compounds in honey and their mechanisms
in wound healing.

Most honey contains various phenolic acids, such as caffeic
acid, coumaric acid, syringic acid, gallic acid, cinnamic acid,
ellagic acid, and many others [81, 113]. However, these com-
ponents make honey richer in rural regions than in urban areas.
The difference is known to rise from where the bee colonies are
located, not the floral source of the honey [114]. For instance,
honey produced by bee colonies near wildflower meadows,
forests, and agricultural fields in rural areas frequently exhibits
a higher phenolic content, attributed to the diverse and abun-
dant flora in these environments. Consequently, rural honey is
often recommended for medical purposes due to its superior
phenolic composition and the associated health benefits it
confers [115].

1.5 | The Regeneration Role of Honey

Honey's anti‐inflammatory benefits come from its ability to
reduce the production of pro‐inflammatory cytokines and other
inflammatory agents. By decreasing the activity of inflamma-
tory transcription factors, which are proteins that help regulate
the expression of genes involved in the inflammatory response,

FIGURE 3 | Factors contributing to the antibacterial effects of honey [18, 53–59].
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TABLE 1 | Common phenolic compounds in honey and its mechanisms in wound healing.

Common phenolic compounds and
their structures Botanical origins

Mechanisms in wound
healing References

Apigenin Acacia (Robinia pseudo
acacia)

Milkweed (Asclepias
syriaca)

Linden (Tilia spp.)
Goldenrod (Solidago

gigantea)
Buckwheat (Fagopyrum
esculentum Moench)

Honeydew
Rapeseed (Brassica napus)
Gelam (Melaleuca cajuputi

powell)

M2‐type macrophages↑,
expression of miR‐21↑
Apigenin's effects on

macrophage polarization
and wound healing are

mediated through the TLR4/
Myd88/NF‐κB signaling

pathway.

[76–80]

Caffeic acid Acacia (Robinia pseudo
acacia)

Milkweed (Asclepias
syriaca)

Linden (Tilia spp.)
Goldenrod (Solidago

gigantea)
Eucalyptus (Eucalyptus)
Manuka (Leptospermum

scoparium)
Sunflower (Helianthus)
Lavender (Lavandula)
Orange (Citrus sinensis)
Buckwheat (Fagopyrum
esculentum Moench)

Chestnut (Castanea sativa)
Gelam (Melaleuca cajuputi

powell)

Glutathione levels↑
Malondialdehyde↓

Levels
Vascular endothelial growth

factor VEGF↑

[76, 78, 81–85]

Chlorogenic acid Milkweed (Asclepias
syriaca)

Linden (Tilia spp.)
Honeydew honeys

Buckwheat (Fagopyrum
esculentum Moench)

Gelam (Melaleuca cajuputi
powell)

It helps to control
inflammation, accelerate
collagen synthesis and
promote fibroblast

proliferation.

[76, 84, 86, 87]

Ferulic acid Acacia (Robinia
pseudoacacia)

Milkweed (Asclepias
syriaca)

Linden (Tilia spp.)
Goldenrod (Solidago

gigantea)
Eucalyptus (Eucalyptus)
Manuka (Leptospermum

scoparium)
Sunflower (Helianthus)
Lavender (Lavandula)

Enhance angiogenesis,
antioxidant enzymes↑

[76, 78, 81, 84,
88, 89]

(Continues)
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TABLE 1 | (Continued)

Common phenolic compounds and
their structures Botanical origins

Mechanisms in wound
healing References

Orange (Citrus sinensis)
Rosemary (Salvia

rosmarinus)
Lime (citrus aurantiifolia)
Rapeseed (Brassica napus)
Raspberry (Rubus idaeus)
Buckwheat (Fagopyrum
esculentum Moench)

Honeydew
Gelam (Melaleuca cajuputi

powell)

Galangin Acacia (Robinia
pseudoacacia)

Milkweed (Asclepias
syriaca)

Linden (Tilia spp.)
Goldenrod (Solidago

gigantea)
Manuka (Leptospermum

scoparium)
Sunflower (Helianthus)

Modulates TGFβ–SMAD
signal,

expressions of type I
collagen, type III collagen,

and TGF‐β1↓,
Expression of Smad7↑

[76, 81, 90, 91]

Gentisic acid Milkweed (Asclepias
syriaca)

Linden (Tilia spp.)
Pine (Pinus)

Acidity↑, Proteases activity↓ [76, 92, 93]

p‐coumaric acid Acacia (Robinia
pseudoacacia)

Milkweed (Asclepias
syriaca)

Linden (Tilia spp.)
Goldenrod (Solidago

gigantea)
Lavender (Lavandula)
Eucalyptus (Eucalyptus)
Sunflower (Helianthus)
Buckwheat (Fagopyrum
esculentum Moench)
Peppermint (Mentha

piperita)
Rapeseed (Brassica napus)

Honeydew
Milkvetch (Astragalus)

Gelam (Melaleuca cajuputi
powell)

Malaysian Tualang
(Koompassia excelsa)

Stimulate collagen synthesis,
Promote angiogenesis

[76, 78, 79, 81,
84, 94–98]

(Continues)
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TABLE 1 | (Continued)

Common phenolic compounds and
their structures Botanical origins

Mechanisms in wound
healing References

Syringic acid Acacia (Robinia
pseudoacacia)

Milkweed (Asclepias
syriaca)

Linden (Tilia spp.)
Goldenrod (Solidago

gigantea)
Honeydew

Rapeseed (Brassica napus)
Buckwheat (Fagopyrum
esculentum Moench)

Manuka (Leptospermum
scoparium)

Malaysian Tualang
(Koompassia excelsa)
Sunflower (Helianthus)
Eucalyptus (Eucalyptus)
Lavender (Lavandula)

Cell membrane dysfunction,
Enhance angiogenesis↑
Collagen Synthesis↑

[76, 78, 79, 81,
99–102]

Luteolin Gelam (Melaleuca cajuputi
powell)

Eucalyptus (Eucalyptus)
Lavender (Lavandula)

Acacia (Robinia
pseudoacacia)

Manuka (Leptospermum
scoparium)

Heather (Erica)
Calluna (Calluna)
Rape (Brassica)

Sunflower (Helianthus)
Rhododendron
(Rhododendron)

Lime (citrus aurantiifolia)
Yapunyah (Eucalyptus

ochlophobia)

Downregulates
inflammatory factors such as
matrix metalloproteinase
(MMP)‐9, tumor necrosis
factor (TNF)‐α, interleukin

(IL)‐6, and IL‐1β,
inhibit nuclear factor (NF)‐

κB pathway

[79, 81,
103–105]

Gallic acid Eucalyptus (Eucalyptus)
Manuka (Leptospermum

scoparium)
Sunflower (Helianthus)
Lavender (Lavandula)
Orange (Citrus sinensis)

Acacia (Robinia
pseudoacacia)

French Lavender
(Lavandula stoechas)
Malaysian Tualang

(Koompassia excelsa)
Gelam (Melaleuca cajuputi

powell)
Ulmo (Eucryphia

cordifolia)
Tea tree (Melaleuca

alternifolia)
Nigella (Nigella)

Litchi (Litchi chinensis)

It activates factors known to
be hallmarks of wound
healing, including focal
adhesion kinases (FAK),
c‐Jun N‐terminal kinases
(JNK), and extracellular

signal‐regulated
kinases (Erk)

[81, 101,
106–112]
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like NF‐κB and MAPK, honey helps control wound inflamma-
tion [47, 116].

Honey has been shown to stimulate immune system mediators,
such as B‐lymphocytes, T‐lymphocytes, and neutrophils, pro-
moting an immune response to infection. By enhancing the
immune response, honey helps prevent infections, promotes
faster healing, and supports overall immune health [117]. It can
also accelerate the regeneration of new tissue by creating an
acidic wound environment that favors macrophage action,
limits bacterial growth, stimulates cell growth, and prepares
development. Honey has been incorporated into tissue‐
engineered scaffolds to enhance wound treatment. Various
scaffold fabrication techniques are being researched to improve
the delivery of honey compounds during wound treatment
[118–120].

1.6 | Botanical Origin of MGH

Honey's composition and properties vary significantly based on
its botanical origin, bee secretions, and geographic location.
While different types of honey share similar physicochemical
properties, each sample is unique unless harvested simulta-
neously from the same hive. Honey's phytochemical content
and botanical origin influence its antibacterial and anti‐biofilm
potentials, critical factors in its wound healing abilities
[121, 122].

A 2015 study involving 37 honey samples from 14 botanical
sources highlighted the importance of honey's botanical origins
in determining its antimicrobial activity. Expert beekeepers
identified the origins of these samples and compared them to
Manuka honey, emphasizing the strong correlation between
antibacterial capabilities and specific physical‐chemical char-
acteristics linked to botanical sources [69, 123].

When selecting honey for treating infected wounds, it is crucial
to consider the susceptibility of different bacterial species to
honey from various botanical origins. Understanding the rela-
tionship between honey's botanical source and antimicrobial
activity can guide healthcare providers in choosing the most
effective type of honey for wound care based on specific bac-
terial strains.

1.7 | Honey‐Based Formulated Medical Products
on Wound Healing

Honey has a long history of being used for wound treatment,
impacting the natural wound‐healing process by reducing
edema and exudation and supporting the stages of hemostasis,
inflammation, proliferation, and remodeling [124, 125]. While
direct application of honey can pose challenges due to stickiness
and leakage issues, incorporating honey into various formula-
tions like hydrogels, dressings, ointments, and pastes has
emerged as a solution [126, 127].

Tissue Regeneration Templates have integrated honey into
biomaterial tissue templates like Electro spun Templates,
Cryogels, and Hydrogels to enhance tissue regeneration by

reducing inflammation, combating infections, and promoting
tissue integration [128, 129].

Hydrogels combined with honey offer significant advantages as
wound dressings that accelerate healing. Advanced Dressing
Innovations have led to the development of dressing products
containing honey in non‐running gels for efficient wound care
[130]. Comparative studies on natural wound treatment sub-
stances have highlighted the superior antimicrobial activity of
specific formulations like L‐Mesitran soft against P. aeruginosa
biofilms [131].

Research Findings have shown the effectiveness of nano-
composite hydrogels containing honey in promoting wound
healing [132]. Nanofibrous composite membranes containing
curcumin and stingless bee honey have notably improved
wound healing mechanisms in vivo and in vitro experiments
[133, 134]. Hydrogel films infused with honey and chitosan
have also demonstrated significant efficacy in wound treatment
[135]. Furthermore, research studies indicate that alginate hy-
drogels combined with honey accelerate wound healing [136].

Combining honey with biopolymers like alginate, chitosan, aloe
vera, and pectin has enhanced antibacterial, anti‐inflammatory,
and stimulatory effects for wound care [137, 138]. Bee Product
Ointments containing propolis, honey, and apilarnil have
shown healing and re‐epithelialization effects on experimental
models [139].

1.8 | In Vitro, In Vivo, and Clinical Trials of MGH

Healthcare providers often encounter challenges when treating
wounds, especially chronic ones. Honey, known for its antibacterial
properties, has been a traditional remedy for wound care due to its
phytochemical composition [140]. Honey's unique properties make
it highly effective in treating various types of wounds, particularly
chronic wounds, burn wounds, and surgical wounds [141].

According to the results of a systematic review up to 2014, due
to the low quality of evidence, it could not be conclusively
determined that honey is superior to conventional treatments
for many types of wounds, except for partial‐thickness burns
[142]. However, some studies have emphasized that honey has
enhanced the healing of certain wounds examined in those
studies [143, 144].

Manuka honey, with its unique antibacterial activity from
compounds like MGO and bee defensin‐1, has been studied in
wound‐healing cases such as diabetic foot ulcers and burn
injuries [145]. Clinical trials have demonstrated the efficacy of
Manuka honey in reducing treatment time and improving
outcomes compared to conventional methods [146–149].

Studies have highlighted the benefits of honey‐impregnated
dressings in reducing antibiotic requirements and hospital stays
[150]. Honey treatment has shown significant advantages in
diabetic foot ulcer management, leading to faster infection
clearance, shorter hospital stays, and higher healing rates
[151–154]. Research on different types of honey, such as Jamun
honey, has demonstrated notable wound‐healing properties in
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diabetic models. Studies comparing honey dressing to conven-
tional treatments like povidone‐iodine have shown faster heal-
ing times with honey‐based therapies [155–157].

In various clinical trials, honey has proven effective in reducing
infection rates, promoting re‐epithelialization, and improving
wound healing outcomes compared to standard treatments like
silver sulfadiazine dressing [158]. Honey has also shown positive
effects on pain reduction, swelling, granulation tissue formation,
and esthetic improvement of surgical wounds [159, 160].

Promising recent outcomes have been reported regarding the
improvement of wound healing using MGH, especially in el-
derly patients who often face difficulties due to comorbidities
and age‐related alterations in skin integrity [161, 162].

Honey is a heterogeneous substance containing bee‐derived
proteins and pollen, which can potentially cause allergies. In the
general population, the prevalence of allergies to honey is less
than 0.001%. However, the symptoms of these allergies can vary,
ranging from mild allergic reactions to severe systemic responses
[163]. Although most skin types can tolerate honey without
problems, individuals allergic to bee products should be cautious.
Bee venom can cause serious health risks and even lead to severe
illness when it stings a person who has a bee allergy. While bee
products could benefit some people, using them should be done
cautiously. It is essential to ascertain whether the person has any
allergies or sensitivities to compounds associated with bees
before using bee‐related substances [164, 165].

Overall, honey‐based medical products have shown promising
results in preclinical and clinical trials for wound management.
Their antibacterial, anti‐inflammatory, and tissue‐regenerative
properties make them valuable assets in modern wound care
practices. Although certain recent studies have indicated faster
healing, other research has not demonstrated a significant
advantage over traditional treatments. Table 2 illustrates recent
clinical studies investigating the impact of different kinds of
honey on human wound healing.

2 | Materials and Methods

This review offers a detailed approach for identifying, selecting,
and evaluating pertinent scientific literature on a particular
topic or issue. The data extraction process is largely influenced
by factors such as the hypothesis, research question, study
necessity, the nature of the data being analyzed, and the esti-
mated volume of available data. Crafting an appropriate, pre-
cise, and comprehensive search strategy is essential for
conducting an effective review.

An initial review was conducted to identify relevant keywords,
including “Medical‐Grade Honey,” “Wound Healing,” “Anti-
bacterial Properties,” and “Innovative Applications.” Pertinent
databases such as PubMed, Science Direct, Google Scholar, and
Springer were meticulously selected and searched. The search
process involved querying article titles and keywords within
these databases until matches were found with those employed
in previous studies.

The extensive search yielded 1250 documents. Books, reviews,
reports, and conference papers were excluded to refine the data
set. Additionally, sources lacking full‐text accessibility were
omitted, resulting in a refined selection of 450 documents. A
comprehensive evaluation based on relevance criteria was then
conducted to determine the inclusion of documents in the
research. This evaluation considered factors such as thematic
alignment with research variables, originality of research
sources, and overall relevance.

Findings from recent randomized controlled trials and case
reports were collected and compared with prior reviews and
experimental studies. These datasets, as well as those from
comparative studies, were cohesively integrated into the article.
Information regarding the study design was sourced from the
methods, results, and discussion sections of the articles.

The outcomes were focused on key healing metrics, such as
wound size reduction and healing times, along with the col-
lection of quantitative data and statistical results to objectively
assess treatment efficacy. Details related to the interventions,
including the type of honey used, the application process, and
the duration of treatment, were documented directly from the
methods sections.

Accordingly, to ensure reliability and validity, the quality of the
included studies was assessed using standardized criteria. The
standardized criteria used for assessing the quality of the
included studies were based on the Scale for the Assessment of
Narrative Review Articles (SANRA) [168].

The refined selection identified 167 articles and research theses
as suitable for inclusion in the review. The sources were
grouped into three main categories using Microsoft Excel
(version 2019):

1. Properties of MGH in wound healing, including its
mechanisms and effects.

2. Botanical origin of honey.

3. In vitro, in vivo, and clinical studies conducted in this field.

The manuscript was subsequently organized and composed
following these categorizations. While this review only reviews
RCTs conducted, adherence to the relevant principles of the
CONSORT guidelines ensures transparency and rigor [169].

2.1 | Ethical Approval and Informed Consent

Ethical approval and informed consent were not applicable as
this is a review article. However, the review adhered to ethical
standards in selecting and analyzing the included studies.

3 | Conclusion and Discussion

MGH is a promising and natural therapeutic option in medical
treatments. It can enhance wound healing outcomes while
significantly improving overall patient care. With its unique
properties, MGH offers a natural therapeutic alternative for
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medical treatments. Honey contains phenolic compounds like
phenolic acids and flavonoids, essential for wound healing.
Their potent antioxidant properties protect tissues from oxida-
tive damage and maintain vital biological processes. These
compounds also have significant antibacterial properties that
help to keep the wound environment sterile.

In addition, phenolics enhance angiogenesis, regulate inflam-
mation, encourage cell division, and aid in tissue regeneration.
Although the phenolic chemicals found in honey show promise
in healing wounds, their exact molecular pathways are not yet
clear. More research is required to fully understand their in-
teractions, impact on cellular pathways, and possible synergistic
effects. We recommend conducting new laboratory and clinical
studies to determine whether other plant‐derived compounds,
with structures and functions similar to those of phenolic
compounds in honey, can perform as well as or better than
honey in wound healing. These studies could significantly
contribute to advancements in wound care.

The versatility and innate qualities of MGH render it a valuable
adjunctive treatment for wound healing. Nevertheless, varia-
tions in honey's composition and potency, influenced by factors
such as its floral source, present a challenge in achieving con-
sistent quality and effectiveness in wound care. This challenge
underscores the need for ongoing research to optimize its
application in clinical settings.

Despite its promising mechanism, the clinical effectiveness of
honey in accelerating wound healing remains a subject of
debate. While some recent RCTs have reported positive out-
comes, such as faster healing rates, reduced infection rates, and
improved overall wound appearance, others have found no
significant difference compared to standard care.

Future research should focus on medical‐grade honey's long‐term
safety and efficacy, especially as its usage in chronic wound
treatment grows. While honey has shown efficacy against
antibiotic‐resistant bacteria, further research is needed to discover
whether chronic use may lead to resistance to its antibacterial
properties. Researchers should investigate whether honey may
maintain its healing properties over time without causing fibrosis.
Furthermore, it is critical to examine how long‐term honey con-
sumption impacts patients' quality of life, considering factors such
as ease of application, pain control, and wound odor reduction.

Researchers are encouraged to enhance MGH's antimicrobial
activity and therapeutic properties by genetically modifying
honey‐producing bees to accelerate wound healing. This strat-
egy could make MGH a more competitive alternative to con-
ventional treatments, potentially replacing other therapies with
undesirable side effects.

Furthermore, the holistic benefits of honey‐based medications
contribute to potential cost reduction and energy efficiency. With
diverse medication options for different stages of wound healing,
global availability, and lower energy consumption compared to
pharmaceutical alternatives, honey‐based treatments offer a
comprehensive solution. Moreover, their efficacy across various
wounds, minimal side effects, and low reports of microbial
resistance enhance their appeal, positioning honey‐based

medications as promising contributors to cost‐effective healing
solutions. To fully unlock its therapeutic potential, rigorous ex-
ploration is required to determine optimal concentrations,
application modes, standardization protocols, and potential syn-
ergistic effects when combined with other treatment modalities

With further study and a deeper understanding of MGH's
multiple benefits, it has the potential to revolutionize wound
management, providing a natural and highly effective treatment
option for patients worldwide.

Author Contributions

Conceptualization: Ahmadreza Mehrbian, Parmis Barazesh, Helia
Hajihassani. Data curation: Ahmadreza Mehrabian, Parmis Barazesh,
Helia Hajihassani. Funding acquisition: none. Investigation: Parmis
Barazesh, Helia Hajihassani, Fatemeh Motalebi, Seyedeh Mobina
Hosseini Neiresi, Romina Hajihassani, Ahmadreza Mehrabian. Meth-
odology: Ahmadreza Mehrbian, Parmis Barazesh, Helia Hajihassani.
Project administration: Ahmadreza Mehrabian. Resources: Parmis
Barazesh, Helia Hajihassani, Fatemeh Motalebi, Seyedeh Mobina
Hosseini Neiresi, Romina Hajihassani, Ahmadreza Mehrabian. Soft-
ware: Parmis Barazesh, Helia Hajihassani, Fatemeh Motalebi, Seyedeh
Mobina Hosseini Neiresi, Romina Hajihassani, Ahmadreza Mehrabian
Supervision: Ahmadreza Mehrabian. Validation: Ahmadreza Mehrbian,
Parmis Barazesh, Helia Hajihassani. Visualization: Parmis Barazesh,
Helia hajihassani. Writing–original draft: Ahmadreza Mehrabian,
Parmis Barazesh, Helia Hajihassani, Fatemeh Motalebi, Seyedeh Mo-
bina Hosseini Neiresi, Romina Hajihassani. Writing–review and editing:
Ahmadreza Mehrabian, Parmis Barazesh, Helia Hajihassani.

Acknowledgments

The authors have nothing to report.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data (NCBI) that support the findings will be available in
PubChem.

References

1. J. Alvarez‐Suarez, F. Giampieri, and M. Battino, “Honey as a Source
of Dietary Antioxidants: Structures, Bioavailability and Evidence of
Protective Effects Against Human Chronic Diseases,” Current Medicinal
Chemistry 20, no. 5 (2013): 621–638.

2. N. Santos Sánchez, R. Salas‐Coronado, C. Villanueva, and
B. Hernandez‐Carlos, “Antioxidant Compounds and Their Antioxidant
Mechanism,” Antioxidants (2019).

3. A. K. Kuropatnicki, M. Kłósek, and M. Kucharzewski, “Honey as
Medicine: Historical Perspectives,” Journal of Apicultural Research 57,
no. 1 (2018): 113–118.

4. S. Ahmed, S. A. Sulaiman, A. A. Baig, et al., “Honey as a Potential
Natural Antioxidant Medicine: An Insight Into Its Molecular Mecha-
nisms of Action,” Oxidative Medicine and Cellular Longevity 2018
(2018): 8367846.

5. O. O. Erejuwa, S. A. Sulaiman, and M. S. Ab Wahab, “Honey: A
Novel Antioxidant,” Molecules 17, no. 4 (2012): 4400–4423.

6. M. Viuda‐Martos, Y. Ruiz‐Navajas, J. Fernández‐López, and
J. A. Pérez‐Alvarez, “Functional Properties of Honey, Propolis, and
Royal Jelly,” Journal of Food Science 73, no. 9 (2008): 117–124.

11 of 16

 23988835, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hsr2.70240 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [17/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



7. G. Beretta, M. Orioli, and R. Facino, “Antioxidant and Radical
Scavenging Activity of Honey in Endothelial Cell Cultures (Ea.Hy926),”
Planta Medica 73, no. 11 (2007): 1182–1189.

8. L. Chen, H. Deng, H. Cui, et al., “Inflammatory Responses and
Inflammation‐Associated Diseases in Organs,” Oncotarget 9, no. 6
(2018): 7204–7218.

9. T. P. T. Cushnie and A. J. Lamb, “Antimicrobial Activity of Flavo-
noids,” International Journal of Antimicrobial Agents 26, no. 5 (2005):
343–356.

10. S. Samarghandian, T. Farkhondeh, and F. Samini, “Honey and
Health: A Review of Recent Clinical Research,” Pharmacognosy
Research 9, no. 2 (2017): 121–127.

11. O. Erejuwa, S. Sulaiman, and M. Wahab, “Effects of Honey and Its
Mechanisms of Action on the Development and Progression of Cancer,”
Molecules 19, no. 2 (2014): 2497–2522.

12. M. Waheed, M. B. Hussain, A. Javed, et al., “Honey and Cancer: A
Mechanistic Review,” Clinical Nutrition 38, no. 6 (2019): 2499–2503.

13. V. Bansal, B. Medhi, and P. Pandhi, “Honey–A Remedy Redis-
covered and Its Therapeutic Utility,” Kathmandu University Medical
Journal 3, no. 3 (2005): 305–309.

14. B. A. Minden‐Birkenmaier and G. L. Bowlin, “Honey‐Based Tem-
plates in Wound Healing and Tissue Engineering,” Bioengineering 5,
no. 2 (2018): 46.

15. A. Zumla and A. Lulat, “Honey–A Remedy Rediscovered,” Journal
of the Royal Society of Medicine 82, no. 7 (1989): 384–385.

16. J. Clardy, M. A. Fischbach, and C. R. Currie, “The Natural History of
Antibiotics,” Current Biology 19, no. 11 (2009): R437–R441.

17. S. P. Hills, P. Mitchell, C. Wells, and M. Russell, “Honey Supple-
mentation and Exercise: A Systematic Review,” Nutrients 11, no. 7
(2019): 1586.

18. M. D. Mandal and S. Mandal, “Honey: Its Medicinal Property and
Antibacterial Activity,” Asian Pacific Journal of Tropical Biomedicine 1,
no. 2 (2011): 154–160.

19. S. A. Meo, S. A. Al‐Asiri, A. L. Mahesar, and M. J. Ansari, “Role of
Honey in Modern Medicine,” Saudi Journal of Biological Sciences 24,
no. 5 (2017): 975–978.

20. W.‐J. Ng, N.‐W. Sit, P. A. C. Ooi, K.‐Y. Ee, and T.‐M. Lim, “The
Antibacterial Potential of Honeydew Honey Produced by Stingless Bee
(Heterotrigona Itama) Against Antibiotic Resistant Bacteria,” Antibiotics
(USSR) 9, no. 12 (2020): 871.

21. S. E. Maddocks and R. E. Jenkins, “Honey: A Sweet Solution to the
Growing Problem of Antimicrobial Resistance?,” Future Microbiology 8,
no. 11 (2013): 1419–1429.

22. H. Scepankova, C. A. Pinto, L. M. Estevinho, and J. A. Saraiva,
“High‐Pressure‐Based Strategies for the Inactivation of Bacillus Subtilis
Endospores in Honey,” Molecules 27, no. 18 (2022): 5918.

23. M. Enrique and G. Tatiana, “Analytical Procedures for Determining
Heavy Metal Contents in Honey: A Bioindicator of Environmental
Pollution.” in Honey Analysis, eds. T. Vagner de Alencar Arnaut de
(Rijeka: IntechOpen, 2017), Ch. 14.

24. J. Irungu, S. Raina, and B. Torto, “Determination of Pesticide Residues
in Honey: A Preliminary Study From Two of Africa's Largest Honey Pro-
ducers,” International Journal of Food Contamination 3, no. 1 (2016): 14.

25. H. Scepankova, C. A. Pinto, L. M. Estevinho, and J. A. Saraiva,
“High‐Pressure‐Based Strategies for the Inactivation of Bacillus Subtilis
Endospores in Honey,” Molecules 27, no. 18 (2022): 5918.

26. U. M. Shapla, M. Solayman, N. Alam, M. I. Khalil, and S. H. Gan,
“5‐Hydroxymethylfurfural (HMF) Levels in Honey and Other Food
Products: Effects on Bees and Human Health,” Chemistry Central
Journal 12, no. 1 (2018): 35.

27. M. B. Pucca, F. A. Cerni, I. S. Oliveira, et al., “Bee Updated: Current
Knowledge on Bee Venom and Bee Envenoming Therapy,” Frontiers in
Immunology 10 (2019): 2090.

28. B. Burlando and L. Cornara, “Honey in Dermatology and Skin Care:
A Review,” Journal of cosmetic dermatology 12, no. 4 (2013): 306–313.

29. M. Horniackova, M. Bucekova, I. Valachova, and J. Majtan, “Effect of
Gamma Radiation on the Antibacterial and Antibiofilm Activity of Hon-
eydew Honey,” European Food Research and Technology 243 (2017): 81–88.

30. P. C. Molan and K. L. Allen, “The Effect of Gamma‐Irradiation on
the Antibacterial Activity of Honey,” Journal of Pharmacy and
Pharmacology 48, no. 11 (1996): 1206–1209.

31. H. Scepankova, P. Combarros‐Fuertes, J. M. Fresno, et al., “Role of
Honey in Advanced Wound Care,” Molecules 26, no. 16 (2021): 4784.

32. S. Bowers and E. Franco, “Chronic Wounds: Evaluation and Man-
agement,” American Family Physician 101, no. 3 (2020): 159–166.

33. Medical Honey Simplified: Oxford Health NHS Foundation Trust;
2015, https://www.oxfordhealth.nhs.uk/wp-content/uploads/2015/08/
Medical_Honey_Simplified_-_Patients-leaflet.pdf.

34. M. Massee, K. Chinn, J. J. Lim, L. Godwin, C. S. Young, and
T. J. Koob, “Type I and II Diabetic Adipose‐Derived Stem Cells Respond
In Vitro to Dehydrated Human Amnion/Chorion Membrane Allograft
Treatment by Increasing Proliferation, Migration, and Altering Cyto-
kine Secretion,” Advances in Wound Care 5, no. 2 (2016): 43–54.

35. A. Gosain and L. A. DiPietro, “Aging and Wound Healing,” World
Journal of Surgery 28, no. 3 (2004): 321–326.

36. K. A. Rieger, N. P. Birch, and J. D. Schiffman, “Designing Electro-
spun Nanofiber Mats to Promote Wound Healing ‐ A Review,” Journal
of Materials Chemistry B 1 (2013): 4531–4541.

37. D. S. Lee, S. Sinno, and A. Khachemoune, “Honey and Wound
Healing: An Overview,” American Journal of Clinical Dermatology 12,
no. 3 (2011): 181–190.

38. S. Guo and L. A. Dipietro, “Factors Affecting Wound Healing,”
Journal of Dental Research 89, no. 3 (2010): 219–229.

39. H. Sorg, D. J. Tilkorn, S. Hager, J. Hauser, and U. Mirastschijski,
“Skin Wound Healing: An Update on the Current Knowledge and
Concepts,” European Surgical Research 58, no. 1–2 (2017): 81–94.

40. D. E. Tsala, A. Dawe, and S. Habtemariam, “Natural Wound Heal-
ing and Bioactive Natural Products,” Phytopharmacology 4, no. 3 (2013):
532–560.

41. H. Hong and X. Y. Tian, “The Role of Macrophages in Vascular
Repair and Regeneration After Ischemic Injury,” International Journal
of Molecular Sciences 21, no. 17 (2020): 6328.

42. E. Smaropoulos and N. A. J. Cremers, “The Pro‐Healing Effects of
Medical Grade Honey Supported by a Pediatric Case Series,”
Complementary Therapies in Medicine 45 (2019): 14–18.

43. A. C. Yilmaz and D. Aygin, “Honey Dressing in Wound Treatment: A
Systematic Review,” Complementary Therapies in Medicine 51 (2020):
102388.

44. R. A. H. Saputri, G. C. Massie, V. A. Gatera, and S. F. Boesoirie, “The
Application of Honey in Wound Care of Raw Surface at Spontaneous
Rupture Submandibular Abscess That Extends to Submental and Right
Neck: A Case Report,” International Journal of Surgery Case Reports 90
(2022): 106672.

45. J. Majtan, M. Bucekova, I. Kafantaris, P. Szweda, K. Hammer, and
D. Mossialos, “Honey Antibacterial Activity: A Neglected Aspect of
Honey Quality Assurance as Functional Food,” Trends in Food Science
& Technology 118 (2021): 870–886.

46. P. Ebadi and M. Fazeli, “Evaluation of the Potential In Vitro Effects
of Propolis and Honey on Wound Healing in Human Dermal Fibroblast
Cells,” South African Journal of Botany 137 (2021): 414–422.

12 of 16 Health Science Reports, 2025

 23988835, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hsr2.70240 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [17/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.oxfordhealth.nhs.uk/wp-content/uploads/2015/08/Medical_Honey_Simplified_-_Patients-leaflet.pdf
https://www.oxfordhealth.nhs.uk/wp-content/uploads/2015/08/Medical_Honey_Simplified_-_Patients-leaflet.pdf


47. Y. Ranneh, A. M. Akim, H. A. Hamid, et al., “Honey and Its
Nutritional and Anti‐Inflammatory Value,” BMC Complementary
Medicine and Therapies 21, no. 1 (2021): 30.

48. G. D. Mashat, M. Hazique, K. I. Khan, et al., “Comparing the
Effectiveness of Honey Consumption With Anti‐Cough Medication in
Pediatric Patients: A Systematic Review,” Cureus 14, no. 9 (2022):
e29346.

49. P. Martin and R. Nunan, “Cellular and Molecular Mechanisms of
Repair in Acute and Chronic Wound Healing,” British Journal of
Dermatology 173, no. 2 (2015): 370–378.

50. L. J. Bessa, P. Fazii, M. Di Giulio, and L. Cellini, “Bacterial Isolates
From Infected Wounds and Their Antibiotic Susceptibility Pattern:
Some Remarks About Wound Infection,” International wound journal
12, no. 1 (2015): 47–52.

51. T. M. Liu, Y. W. Luo, K. W. Tam, C. C. Lin, and T. W. Huang,
“Prophylactic and Therapeutic Effects of Honey on Radiochemotherapy‐
Induced Mucositis: A Meta‐Analysis of Randomized Controlled Trials,”
Supportive Care in Cancer 27, no. 7 (2019): 2361–2370.

52. M. Charalambous, V. Raftopoulos, L. Paikousis, et al., “The Effect of
the Use of Thyme Honey in Minimizing Radiation ‐ Induced Oral
Mucositis in Head and Neck Cancer Patients: A Randomized Controlled
Trial,” European Journal of Oncology Nursing 34 (2018): 89–97.

53. C. McArdle, S. Coyle, and D. Santos, “The Impact of Wound pH on
the Antibacterial Properties of Medical Grade Honey When Applied to
Bacterial Isolates Present in Common Foot and Ankle Wounds. An In
Vitro Study,” Journal of Foot and Ankle Research 16, no. 1 (2023): 66.

54. M. Bucekova, M. Buriova, L. Pekarik, V. Majtan, and J. Majtan,
“Phytochemicals‐Mediated Production of Hydrogen Peroxide Is Crucial
for High Antibacterial Activity of Honeydew Honey,” Scientific Reports
8, no. 1 (2018): 9061.

55. A. Proaño, D. Coello, I. Villacrés‐Granda, et al., “The Osmotic
Action of Sugar Combined With Hydrogen Peroxide and Bee‐Derived
Antibacterial Peptide Defensin‐1 Is Crucial for the Antibiofilm Activity
of Eucalyptus Honey,” LWT 136 (2021): 110379.

56. M. A. Al‐Kafaween, R. M. Al‐Groom, and A. B. M. Hilmi, “Com-
parison of the Antimicrobial and Antivirulence Activities of Sidr and
Tualang Honeys With Manuka Honey Against Staphylococcus aureus,”
Iranian Journal of Microbiology 15, no. 1 (2023): 89–101.

57. C. D. Dumitru, I. A. Neacsu, A. M. Grumezescu, and E. Andronescu,
“Bee‐Derived Products: Chemical Composition and Applications in
Skin Tissue Engineering,” Pharmaceutics 14, no. 4 (2022): 750.

58. S. Sartore, S. Boyd, D. Slabaugh, et al., “Honey and Its Antimicrobial
Properties: A Function of a Single Component, or the Sum of Its Parts?,”
Cureus 13, no. 9 (2021): e17718.

59. K. Brudzynski and C. Sjaarda, “Honey Glycoproteins Containing
Antimicrobial Peptides, Jelleins of the Major Royal Jelly Protein 1, Are
Responsible for the Cell Wall Lytic and Bactericidal Activities of
Honey,” PLoS One 10, no. 4 (2015): e0120238.

60. N. Kapoor and R. Yadav, “Manuka Honey: A Promising Wound
Dressing Material for the Chronic Nonhealing Discharging Wounds: A
Retrospective Study,” National Journal of Maxillofacial Surgery 12, no. 2
(2021): 233–237.

61. M.‐A. Gatou, E. Skylla, P. Dourou, et al., “Magnesium Oxide (MgO)
Nanoparticles: Synthetic Strategies and Biomedical Applications,”
Crystals 14, no. 3 (2024): 215.

62. S. Demirci, B. K. Yildirim, M. M. Tünçay, N. Kaya, and
A. N. Güllüoğlu, “Synthesis, Characterization, Thermal, and Antibac-
terial Activity Studies on Mgo Powders,” Journal of Sol‐Gel Science and
Technology 99, no. 3 (2021): 576–588.

63. A.‐S. A.‐A. Ahmed, S. Eltregy, and M. I. Kandil, “Honey Dressing: A
Missed Way for Orthopaedic Wound Care,” International Orthopaedics
46, no. 11 (2022): 2483–2491.

64. P. H. S. Kwakman, A. A. te Velde, L. de Boer,
C. M. J. E. Vandenbroucke‐Grauls, and S. A. J. Zaat, “Two Major
Medicinal Honeys Have Different Mechanisms of Bactericidal Activity,”
PLoS One 6, no. 3 (2011): e17709.

65. M. I. Zainol, K. Mohd Yusoff, and M. Y. Mohd Yusof, “Antibacterial
Activity of Selected Malaysian Honey,” BMC Complementary and
Alternative Medicine 13 (2013): 129.

66. V. C. Nolan, J. Harrison, J. E. E. Wright, and J. A. G. Cox, “Clinical
Significance of Manuka and Medical‐Grade Honey for Antibiotic‐
Resistant Infections: A Systematic Review,” Antibiotics (USSR) 9, no. 11
(2020): 766.

67. C. Stefanis, E. Stavropoulou, E. Giorgi, et al., “Honey Antioxidant
and Antimicrobial Properties: A Bibliometric Study,” Antioxidants 12,
no. 2 (2023): 414.

68. D. Hernanz, M. J. Jara‐Palacios, J. L. Santos, A. Gómez Pajuelo,
F. J. Heredia, and A. Terrab, “The Profile of Phenolic Compounds by
HPLC‐MS in Spanish Oak (Quercus) Honeydew Honey and Their Re-
lationships With Color and Antioxidant Activity,” LWT 180 (2023):
114724.

69. R. Angioi, A. Morrin, and B. White, “The Rediscovery of Honey for
Skin Repair: Recent Advances in Mechanisms for Honey‐Mediated
Wound Healing and Scaffolded Application Techniques,” Applied
Sciences 11, no. 11 (2021): 5192.

70. M. A. Al‐Kafaween, M. Alwahsh, A. B. Mohd Hilmi, and
D. H. Abulebdah, “Physicochemical Characteristics and Bioactive
Compounds of Different Types of Honey and Their Biological and
Therapeutic Properties: A Comprehensive Review,” Antibiotics (USSR)
12, no. 2 (2023): 337.

71. A. Iftikhar, R. Nausheen, H. Muzaffar, et al., “Potential Therapeutic
Benefits of Honey in Neurological Disorders: The Role of Polyphenols,”
Molecules 27, no. 10 (2022): 3297.

72. A. L. Becerril‐Sánchez, B. Quintero‐Salazar, O. Dublán‐García, and
H. B. Escalona‐Buendía, “Phenolic Compounds in Honey and Their
Relationship With Antioxidant Activity, Botanical Origin, and Color,”
Antioxidants 10, no. 11 (2021): 1700.

73. H. A. Ghramh, K. A. Khan, and A. M. A. Alshehri, “Antibacterial
Potential of Some Saudi Honeys From Asir Region Against Selected
Pathogenic Bacteria,” Saudi Journal of Biological Sciences 26, no. 6
(2019): 1278–1284.

74. F. I. Jibril, A. B. M. Hilmi, and L. Manivannan, “Isolation and Char-
acterization of Polyphenols in Natural Honey for the Treatment of Human
Diseases,” Bulletin of the National Research Centre 43, no. 1 (2019): 4.

75. H. Qanash, A. S. Bazaid, N. K. Binsaleh, M. Patel, O. W. Althomali,
and B. B. Sheeha, “In Vitro Antiproliferative Apoptosis Induction and
Cell Cycle Arrest Potential of Saudi Sidr Honey Against Colorectal
Cancer,” Nutrients 15, no. 15 (2023): 3448.

76. Á. Farkas, G. Horváth, M. Kuzma, M. Mayer, and M. Kocsis,
“Phenolic Compounds in Hungarian Acacia, Linden, Milkweed and
Goldenrod Honeys,” Current Research in Food Science 6 (2023): 100526.

77. M. E. A. Mohammed, A. A. Shati, M. Y. Alfaifi, et al., “Acacia Honey
From Different Altitudes: Total Phenols and Flavonoids, Laser‐Induced
Fluorescence (Lif) Spectra, and Anticancer Activity,” Journal of
International Medical Research 48, no. 8 (2020): 300060520943451.

78. M. Kędzierska‐Matysek, M. Stryjecka, A. Teter, P. Skałecki,
P. Domaradzki, and M. Florek, “Relationships Between the Content of
Phenolic Compounds and the Antioxidant Activity of Polish Honey
Varieties as a Tool for Botanical Discrimination,” Molecules 26, no. 6
(2021): 1810.

79. M. I. Khalil, N. Alam, M. Moniruzzaman, S. A. Sulaiman, and
S. H. Gan, “Phenolic Acid Composition and Antioxidant Properties of
Malaysian Honeys,” Journal of Food Science 76, no. 6 (2011):
C921–C928.

13 of 16

 23988835, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hsr2.70240 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [17/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



80. M. I. Khalil, N. Alam, M. Moniruzzaman, S. A. Sulaiman, and
S. H. Gan, “Phenolic Acid Composition and Antioxidant Properties of
Malaysian Honeys,” Journal of Food Science 76, no. 6 (2011): 921–928.

81. B. Olas, “Honey and Its Phenolic Compounds as an Effective Nat-
ural Medicine for Cardiovascular Diseases in Humans,” Nutrients 12,
no. 2 (2020): 283.

82. S. K. Jaganathan and M. Mandal, “Antiproliferative Effects of Honey
and of Its Polyphenols: A Review,” Journal of Biomedicine &
Biotechnology 2009 (2009): 830616.

83. M. E. Güneş, S. Şahin, C. Demir, E. Borum, and A. Tosunoğlu,
“Determination of Phenolic Compounds Profile in Chestnut and Floral
Honeys and Their Antioxidant and Antimicrobial Activities,” Journal of
Food Biochemistry 41, no. 3 (2017): e12345.

84. Z. Sahhugi, S. M. Hasenan, and Z. Jubri, “Protective Effects of Ge-
lam Honey Against Oxidative Damage in Young and Aged Rats,”
Oxidative Medicine and Cellular Longevity 2014 (2014): 673628.

85. S.‐H. Park, S.‐Y. Song, E.‐H. Park, et al., “Beneficial Effects of Caffeic
Acid Phenethyl Ester on Wound Healing in a Diabetic Mouse: Role of
VEGF and NO,” Applied Sciences 12, no. 5 (2022): 2320.

86. M. Dżugan, D. Grabek‐Lejko, S. Swacha, M. Tomczyk, S. Bednarska,
and I. Kapusta, “Physicochemical Quality Parameters, Antibacterial
Properties and Cellular Antioxidant Activity of Polish Buckwheat
Honey,” Food Bioscience 34 (2020): 100538.

87. I. Guimarães, S. Baptista‐Silva, M. Pintado, and A. L. Oliveira,
“Polyphenols: A Promising Avenue in Therapeutic Solutions for Wound
Care,” Applied Sciences 11, no. 3 (2021): 1230.

88. J. Lachman, A. Hejtmánková, J. Sýkora, J. Karban, M. Orsák, and
B. Rygerová, “Contents of Major Phenolic and Flavonoid Antioxidants in
Selected Czech Honey,” Czech Journal of Food Sciences 28 (2010): 412–426.

89. K. Zduńska, A. Dana, A. Kolodziejczak, and H. Rotsztejn, “Anti-
oxidant Properties of Ferulic Acid and Its Possible Application,” Skin
Pharmacology and Physiology 31, no. 6 (2018): 332–336.

90. G. Šarić, N. Vahčić, D. Bursać Kovačević, and P. Putnik, “The
Changes of Flavonoids in Honey During Storage,” Processes 8, no. 8
(2020): 943.

91. Z. Ru, Y. Hu, S. Huang, L. Bai, K. Zhang, and Y. Li, “Bioflavonoid
Galangin Suppresses Hypertrophic Scar Formation by the TGF‐β/Smad
Signaling Pathway,” Evidence‐Based Complementary and Alternative
Medicine 2021 (2021): 2444839.

92. Y. Sıcak, A. Şahin‐Yağlıoğlu, and M. Öztürk, “Bioactivities and
Phenolic Constituents Relationship of Muğla Thyme and Pine Honey of
Turkey With the Chemometric Approach,” Journal of Food
Measurement and Characterization 15, no. 4 (2021): 3694–3707.

93. H. Tashkandi, “Honey in Wound Healing: An Updated Review,”
Open Life Sciences 16, no. 1 (2021): 1091–1100.

94. K. Ramanauskiene, A. Stelmakiene, V. Briedis, L. Ivanauskas, and
V. Jakštas, “The Quantitative Analysis of Biologically Active Com-
pounds in Lithuanian Honey,” Food Chemistry 132, no. 3 (2012):
1544–1548.

95. S. Kumazawa, Y. Okuyama, M. Murase, M.‐R. Ahn, J. Nakamura,
and T. Tatefuji, “Antioxidant Activity in Honeys of Various Floral
Origins: Isolation and Identification of Antioxidants in Peppermint
Honey,” Food Science and Technology Research 18, no. 5 (2012):
679–685.

96. D. Cianciosi, T. Y. Forbes‐Hernández, S. Afrin, et al., “Phenolic
Compounds in Honey and Their Associated Health Benefits: A
Review,” Molecules 23, no. 9 (2018): 2322.

97. S. Küçükaydın, G. Tel‐Çayan, F. Çayan, et al., “Characterization of
Turkish Astragalus Honeys According to Their Phenolic Profiles and
Biological Activities With a Chemometric Approach,” Food Bioscience
53 (2023): 102507.

98. S. Küçükaydın, G. Tel‐Çayan, F. Çayan, et al., “Characterization of
Turkish Astragalus Honeys According to Their Phenolic Profiles and
Biological Activities With a Chemometric Approach,” Food Bioscience
53 (2023): 102507.

99. K. M. Russell, P. C. Molan, A. L. Wilkins, and P. T. Holland,
“Identification of Some Antibacterial Constituents of New Zealand
Manuka Honey,” Journal of Agricultural and Food Chemistry 38, no. 1
(1990): 10–13.

100. M. Kunat‐Budzyńska, A. Rysiak, A. Wiater, et al., “Chemical
Composition and Antimicrobial Activity of New Honey Varietals,”
International Journal of Environmental Research and Public Health 20,
no. 3 (2023): 2458.

101. P. Andrade, F. Ferreres, and M. T. Amaral, “Analysis of Honey
Phenolic Acids by HPLC, Its Application to Honey Botanical Charac-
terization,” Journal of Liquid Chromatography & Related Technologies
20, no. 14 (1997): 2281–2288.

102. M. Ghahremani‐Nasab, A. R. Del Bakhshayesh, N. Akbari‐
Gharalari, and A. Mehdipour, “Biomolecular and Cellular Effects in
Skin Wound Healing: The Association Between Ascorbic Acid and
Hypoxia‐Induced Factor,” Journal of Biological Engineering 17, no. 1
(2023): 62.

103. C. Soler, M. I. Gil, C. García‐Viguera, and F. A. Tomás‐Barberán,
“Flavonoid Patterns of French Honeys With Different Floral Origin,”
Apidologie 26, no. 1 (1995): 53–60.

104. L. Yao, Y. Jiang, D. 'B. D'Arcy, et al., “Quantitative High‐
Performance Liquid Chromatography Analyses of Flavonoids in Aus-
tralian Eucalyptus Honeys,” Journal of Agricultural and Food Chemistry
52, no. 2 (2004): 210–214.

105. L.‐Y. Chen, H.‐L. Cheng, Y.‐H. Kuan, T.‐J. Liang, Y.‐Y. Chao, and
H.‐C. Lin, “Therapeutic Potential of Luteolin on Impaired Wound
Healing in Streptozotocin‐Induced Rats,” Biomedicines 9, no. 7 (2021):
761.

106. M. Mohamed, K. Sirajudeen, M. Swamy, M. Yaacob, and
S. Sulaiman, “Studies on the Antioxidant Properties of Tualang Honey
of Malaysia,” African Journal of Traditional, Complementary, and
Alternative Medicines 7, no. 1 (2009): 59–63.

107. M. F. Abu Bakar, S. B. Sanusi, F. I. Abu Bakar, O. J. Cong, and
Z. Mian, “Physicochemical and Antioxidant Potential of Raw
Unprocessed Honey From Malaysian Stingless Bees,” Pakistan Journal
of Nutrition 16, no. 1 (2017): 888–894.

108. A. M. Aljadi and K. M. Yusoff, “Isolation and Identification of
Phenolic Acids in Malaysian Honey With Antibacterial Properties,”
Turkish Journal of Medical Sciences 33, no. 4 (2003): 229–236.

109. P. Velásquez, G. Montenegro, F. Leyton, L. Ascar, O. Ramirez, and
A. Giordano, “Bioactive Compounds and Antibacterial Properties of
Monofloral Ulmo Honey,” CyTA‐Journal of Food 18, no. 1 (2020):
11–19.

110. L. Yaoa, Y. Jiang, R. Singanusong, N. Datta, and K. Raymont,
“Phenolic Acids in Australian Melaleuca, Guioa, Lophostemon, Banksia
and Helianthus Honeys and Their Potential for Floral Authentication,”
Food Research International 38, no. 6 (2005): 651–658.

111. M. Linkon, U. K. Prodhan, T. Elahi, J. Talukdar, and
M. A. Alim, “Comparative Analysis of the Physico‐Chemical and
Antioxidant Properties of Honey Available in Tangail, Bangladesh,”
Universal Journal of Food and Nutrition Science 3, no. 1 (2015):
19–22.

112. D. Yang, S. Moh, D. Son, et al., “Gallic Acid Promotes Wound
Healing in Normal and Hyperglucidic Conditions,” Molecules 21, no. 7
(2016): 899.

113. D. Cianciosi, T. Y. Forbes‐Hernández, S. Afrin, et al., “Phenolic
Compounds in Honey and Their Associated Health Benefits: A
Review,” Molecules 23, no. 9 (2018): 2322.

14 of 16 Health Science Reports, 2025

 23988835, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hsr2.70240 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [17/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



114. A. W. Nicewicz, Ł. Nicewicz, and P. Pawłowska, “Antioxidant
Capacity of Honey From the Urban Apiary: A Comparison With Honey
From the Rural Apiary,” Scientific Reports 11, no. 1 (2021): 9695.

115. D. Cianciosi, T. Y. Forbes‐Hernández, J. Ansary, et al., “Phenolic
Compounds From Mediterranean Foods as Nutraceutical Tools for the
Prevention of Cancer: The Effect of Honey Polyphenols on Colorectal
Cancer Stem‐Like Cells From Spheroids,” Food Chemistry 325 (2020):
126881.

116. S. J. B. Mallinson, M. M. Machovina, R. L. Silveira, et al., “A
Promiscuous Cytochrome P450 Aromatic O‐Demethylase for Lignin
Bioconversion,” Nature Communications 9, no. 1 (2018): 2487.

117. A. Iftikhar, R. Nausheen, I. Mukhtar, et al., “The Regenerative
Potential of Honey: A Comprehensive Literature Review,” Journal of
Apicultural Research 62 (2022): 1–16.

118. I. Rosadi, M. Muhammadiyah, T. F. Az Zahra, and N. Hariani,
“The Effectivity of Honey Bee Towards Mesenchymal Stem Cells Pro-
liferation: A Systematic Review,” Journal of Skin and Stem Cell 10, no. 1
(2023): e118960.

119. A. Oryan, E. Alemzadeh, and A. A. Mohammadi, “Application of
Honey as a Protective Material in Maintaining the Viability of Adipose
Stem Cells in Burn Wound Healing: A Histological, Molecular and
Biochemical Study,” Tissue and Cell 61 (2019): 89–97.

120. R. H. Prasetyo and E. Safitri, “Effects of Honey to Mobilize En-
dogenous Stem Cells in Efforts Intestinal and Ovarian Tissue Regen-
eration in Rats With Protein Energy Malnutrition,” Asian Pacific
Journal of Reproduction 5, no. 3 (2016): 198–203.

121. V. C. Nolan, J. Harrison, and J. A. G. Cox, “Dissecting the Anti-
microbial Composition of Honey,” Antibiotics (USSR) 8, no. 4 (2019):
251.

122. M. Bucekova, L. Jardekova, V. Juricova, et al., “Antibacterial
Activity of Different Blossom Honeys: New Findings,” Molecules 24,
no. 8 (2019): 1573.

123. P. M. Kuś, P. Szweda, I. Jerković, and C. I. G. Tuberoso, “Activity of
Polish Unifloral Honeys Against Pathogenic Bacteria and Its Correla-
tion With Colour, Phenolic Content, Antioxidant Capacity and Other
Parameters,” Letters in Applied Microbiology 62, no. 3 (2016): 269–276.

124. S. Sabatier, M. J. Amiot, M. Tacchini, and S. Aubert, “Identification
of Flavonoids in Sunflower Honey,” Journal of Food Science 57 (2006):
773–774.

125. M. Al‐Mamary, A. Al‐Meeri, and M. Al‐Habori, “Antioxidant
Activities and Total Phenolics of Different Types of Honey,” Nutrition
Research 22, no. 9 (2002): 1041–1047.

126. J. Irish, S. Blair, and D. A. Carter, “The Antibacterial Activity of
Honey Derived From Australian Flora,” PLoS One 6, no. 3 (2011): e18229.

127. S. K. Saikaly and A. Khachemoune, “Honey and Wound Healing:
An Update,” American Journal of Clinical Dermatology 18, no. 2 (2017):
237–251.

128. J. J. Eddy, M. D. Gideonsen, and G. P. Mack, “Practical Consid-
erations of Using Topical Honey for Neuropathic Diabetic Foot Ulcers:
A Review,” WMJ: official publication of the State Medical Society of
Wisconsin 107, no. 4 (2008): 187–190.

129. M. L. Hossain, L. Y. Lim, K. Hammer, D. Hettiarachchi, and
C. Locher, “A Review of Commonly Used Methodologies for Assessing
the Antibacterial Activity of Honey and Honey Products,” Antibiotics
(USSR) 11, no. 7 (2022): 975.

130. R. Yaghoobi, A. Kazerouni, and O. Kazerouni, “Evidence for Clinical
Use of Honey in Wound Healing as an Anti‐Bacterial, Anti‐Inflammatory
Anti‐Oxidant and Anti‐Viral Agent: A Review,” Jundishapur Journal of
Natural Pharmaceutical Products 8, no. 3 (2013): 100–104.

131. C. C. F. Pleeging, T. Coenye, D. Mossialos, et al., “Synergistic
Antimicrobial Activity of Supplemented Medical‐Grade Honey Against

Pseudomonas Aeruginosa Biofilm Formation and Eradication,”
Antibiotics (USSR) 9, no. 12 (2020): 866.

132. Z. Rafati, M. Sirousazar, Z. M. Hassan, and F. Kheiri, “Honey‐
Loaded Egg White/Poly(Vinyl Alcohol)/Clay Bionanocomposite
Hydrogel Wound Dressings: In Vitro and In Vivo Evaluations,” Journal
of Polymers and the Environment 28 (2020): 32–46.

133. P. P. Naik, D. Mossialos, B. Wijk, P. Novakova, F. A. D. T. G. Wagener,
and N. A. J. Cremers, “Medical‐Grade Honey Outperforms Conventional
Treatments for Healing Cold Sores‐A Clinical Study,” Pharmaceuticals 14,
no. 12 (2021): 1264.

134. M. A. I. Al‐Hatamleh, W. Alshaer, M. M. Hatmal, et al., “Applications
of Alginate‐Based Nanomaterials in Enhancing the Therapeutic Effects of
Bee Products,” Frontiers in Molecular Biosciences 9 (2022): 865833.

135. P. C. Molan, “Re‐Introducing Honey in the Management of
Wounds and Ulcers ‐ Theory and Practice,” Ostomy/Wound
Management 48, no. 11 (2002): 28–40.

136. Y. J. Lee, K. S. Park, D. Y. Kim, and H.‐S. Shim, “Evaluating
Effectiveness of Medical Grade Honey‐Containing Alginate Dressing in
Patients With Chronic Lower Extremity Wounds,” Journal of Wound
Management and Research 17, no. 3 (2021): 178–186.

137. H. Chopra, S. Bibi, S. Kumar, M. S. Khan, P. Kumar, and I. Singh,
“Preparation and Evaluation of Chitosan/PVA Based Hydrogel Films
Loaded With Honey for Wound Healing Application,” Gels 8, no. 2
(2022): 111.

138. T. Wang, X.‐K. Zhu, X.‐T. Xue, and D.‐Y. Wu, “Hydrogel Sheets of
Chitosan, Honey and Gelatin as Burn Wound Dressings,” Carbohydrate
Polymers 88, no. 1 (2012): 75–83.

139. C. V. Andritoiu, C. Lungu, M. Danu, et al., “Evaluation of the
Healing Effect of Ointments Based on Bee Products on Cutaneous
Lesions in Wistar Rats,” Pharmaceuticals 14, no. 11 (2021): 1146.

140. A. S. Bazaid, A. Aldarhami, H. Gattan, and B. Aljuhani, “Saudi
Honey: A Promising Therapeutic Agent for Treating Wound Infec-
tions,” Cureus 13, no. 10 (2021): e18882.

141. N. Al‐Waili, K. Salom, and A. A. Al‐Ghamdi, “Honey for Wound
Healing, Ulcers, and Burns; Data Supporting Its Use in Clinical Prac-
tice,” Scientific World Journal 11 (2011): 766–787.

142. Z. Aziz and N. Cullum, “Electromagnetic Therapy for Treating
Venous Leg Ulcers,” Cochrane Database of Systematic Reviews 2015,
no. 7 (2015): Cd002933.

143. A. Bocoum, S. J. J. M. Riel, S. O. Traoré, et al., “Medical‐Grade
Honey Enhances the Healing of Caesarean Section Wounds and Is
Similarly Effective to Antibiotics Combined With Povidone‐Iodine in
the Prevention of Infections—A Prospective Cohort Study,” Antibiotics
(USSR) 12, no. 1 (2023): 92.

144. P. P. Naik, D. Mossialos, B. Wijk, P. Novakova, F. A. D. T. G. Wagener,
and N. A. J. Cremers, “Medical‐Grade Honey Outperforms Conventional
Treatments for Healing Cold Sores—A Clinical Study,” Pharmaceuticals 14,
no. 12 (2021): 1264.

145. J. Majtan, J. Bohova, E. Prochazka, and J. Klaudiny, “Methyl-
glyoxal May Affect Hydrogen Peroxide Accumulation in Manuka Honey
Through the Inhibition of Glucose Oxidase,” Journal of Medicinal Food
17, no. 2 (2014): 290–293.

146. D. A. Carter, S. E. Blair, N. N. Cokcetin, et al., “Therapeutic
Manuka Honey: No Longer So Alternative,” Frontiers in Microbiology 7
(2016): 569.

147. J. M. Packer, J. Irish, B. R. Herbert, et al., “Specific Non‐Peroxide
Antibacterial Effect of Manuka Honey on the Staphylococcus aureus
Proteome,” International Journal of Antimicrobial Agents 40, no. 1
(2012): 43–50.

148. A. V. Kamaratos, K. N. Tzirogiannis, S. A. Iraklianou,
G. I. Panoutsopoulos, I. E. Kanellos, and A. I. Melidonis, “Manuka

15 of 16

 23988835, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hsr2.70240 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [17/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Honey‐Impregnated Dressings in the Treatment of Neuropathic
Diabetic Foot Ulcers,” International Wound Journal 11, no. 3 (2014):
259–263.

149. K. K. Vijaya, and K. Nishteswar, “Wound Healing Activity of
Honey: A Pilot Study,” Ayu 33, no. 3 (2012): 374–377.

150. P. H. S. Kwakman and S. A. J. Zaat, “Antibacterial Components of
Honey,” IUBMB Life 64, no. 1 (2012): 48–55.

151. M. Rossi and P. Marrazzo, “The Potential of Honeybee Products for
Biomaterial Applications,” Biomimetics 6, no. 1 (2021): 6.

152. L. Vandamme, A. Heyneman, H. Hoeksema, J. Verbelen, and
S. Monstrey, “Honey in Modern Wound Care: A Systematic Review,”
Burns 39, no. 8 (2013): 1514–1525.

153. J. Sankar, A. Lalitha, R. Rameshkumar, S. Mahadevan, S. K. Kabra,
and R. Lodha, “Use of Honey Versus Standard Care for Hospital‐
Acquired Pressure Injury in Critically Ill Children: A Multicenter
Randomized Controlled Trial,” Pediatric Critical Care Medicine 22, no. 6
(2021): e349–e362.

154. M. Lavaf, M. Simbar, F. Mojab, H. Alavi Majd, and M. Samimi,
“Comparison of Honey and Phenytoin (Pht) Cream Effects on Intensity
of Pain and Episiotomy Wound Healing in Nulliparous Women,”
Journal of Complementary & Integrative Medicine 15, no. 1 (2017).

155. P. E. Lusby, A. L. Coombes, and J. M. Wilkinson, “Bactericidal
Activity of Different Honeys Against Pathogenic Bacteria,” Archives of
Medical Research 36, no. 5 (2005): 464–467.

156. P. E. Lusby, A. L. Coombes, and J. M. Wilkinson, “A Comparison of
Wound Healing Following Treatment With Lavandula X Allardii Honey
or Essential Oil,” Phytotherapy Research 20, no. 9 (2006): 755–757.

157. M. Al Saeed, “Therapeutic Efficacy of Conventional Treatment
Combined With Manuka Honey in the Treatment of Patients With
Diabetic Foot Ulcers: A Randomized Controlled Study,” Egyptian
Journal of Hospital Medicine 53, no. 1 (2013): 1064–1071.

158. K. I. Malik, M. N. Malik, and A. Aslam, “Honey Compared With
Silver Sulphadiazine in the Treatment of Superficial Partial‐Thickness
Burns,” International Wound Journal 7, no. 5 (2010): 413–417.

159. P. C. Molan, “The Evidence Supporting the Use of Honey as a
Wound Dressing,” International Journal of Lower Extremity Wounds 5,
no. 1 (2006): 40–54.

160. M. Nikpour, M. A. Shirvani, M. Azadbakht, R. Zanjani, and
E. Mousavi, “The Effect of Honey Gel on Abdominal Wound Healing in
Cesarean Section: A Triple Blind Randomized Clinical Trial,” Oman
Medical Journal 29, no. 4 (2014): 255–259.

161. D. Chrysostomou, A. Pokorná, N. A. J. Cremers, and L. J. F. Peters,
“Medical‐Grade Honey Is a Versatile Wound Care Product for the El-
derly,” JAR Life 13 (2024): 51–59.

162. G. E. Papanikolaou, G. Gousios, N. A. J. Cremers, and
L. J. F. Peters, “Treating Infected Non‐Healing Venous Leg Ulcers With
Medical‐Grade Honey: A Prospective Case Series,” Antibiotics (USSR)
13, no. 7 (2024): 614.

163. N. Jhawar and A. Gonzalez‐Estrada, “Honey‐Induced Anaphylaxis
in an Adult,” QJM: An International Journal of Medicine 115, no. 5
(2022): 325–326.

164. G. Gupta, D. Rawat, and R. Aggarwal, “The Role of Bee Products in
Cosmetic and Skincare Industry: Current Trends and Future Prospects,”
Uttar Pradesh Journal of Zoology 45, no. 16 (2024): 360–371.

165. M. Burzynska and D. Piasecka‐Kwiatkowska. “A Review of Hon-
eybee Venom Allergens and Allergenicity,” International Journal of
Molecular Sciences 22 (2021): 8371.

166. M. A. Rosli, N. A. Mohd Nasir, M. Z. Mustafa, M. A. Othman,
Z. Zakaria, and A. S. Halim, “Effectiveness of Stingless Bee (Kelulut)
Honey Versus Conventional Gel Dressing in Diabetic Wound Bed

Preparation: A Randomized Controlled Trial,” Journal of Taibah
University Medical Sciences 19, no. 1 (2024): 209–219.

167. A. Holubová, L. Chlupáčová, J. Krocová, et al., “The Use of Medical
Grade Honey on Infected Chronic Diabetic Foot Ulcers—A Prospective
Case‐Control Study,” Antibiotics (USSR) 12, no. 9 (2023): 1364.

168. C. Baethge, S. Goldbeck‐Wood, and S. Mertens, “Sanra—A Scale
for the Quality Assessment of Narrative Review Articles,” Research
Integrity and Peer Review 4, no. 1 (2019): 5.

169. K. F. Schulz, D. G. Altman, and D. Moher, “Consort 2010 State-
ment: Updated Guidelines for Reporting Parallel Group Randomised
Trials,” BMJ 340 (2010): c332.

16 of 16 Health Science Reports, 2025

 23988835, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hsr2.70240 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [17/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense


	Unlocking the Healing Potential: A Comprehensive Review of Ecology and Biology of Medical-Grade Honey in Wound Management and Tissue Regeneration
	1 Introduction
	1.1 Honey in the Medical World
	1.2 Role of Sterilizing of MGH
	1.3 Mechanisms of MGH in Wound Healing
	1.4 Phytochemical Components of Honey and Biological Effects
	1.5 The Regeneration Role of Honey
	1.6 Botanical Origin of MGH
	1.7 Honey-Based Formulated Medical Products on Wound Healing
	1.8 In Vitro, In Vivo, and Clinical Trials of MGH

	2 Materials and Methods
	2.1 Ethical Approval and Informed Consent

	3 Conclusion and Discussion
	Author Contributions
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References




