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I Abstract

Wound management remains a critical challenge in modern medicine, particularly concerning
chronic, infected, or slow-healing lesions. Propolis, a resinous mixture collected by honeybees
from various plant sources, has emerged as a potent natural therapeutic agent due to its diverse
biological properties. This narrative review synthesizes evidence from the most recent studies,
investigating the efficacy of propolis in various wound healing and tissue regeneration contexts,
ranging from oral mucositis to diabetic ulcers and surgical site infections. The findings
consistently demonstrate that propolis promotes tissue regeneration, modulates inflammatory
responses, and provides significant antimicrobial activity. Furthermore, the integration of
propolis into advanced delivery systems, such as nanostructured lipid carriers and
thermoresponsive gels, has been shown to enhance its therapeutic index compared to traditional
formulations.

Background

The process of wound healing is a complex physiological sequence involving inflammation,
proliferation, and tissue remodeling. Disruptions in this process, often exacerbated by bacterial
biofilms or systemic conditions like diabetes, necessitate multi-targeted therapeutic
interventions. Propolis has gained significant attention in recent years for its ability to address
these challenges. Its rich chemical composition, primarily consisting of polyphenols,
flavonoids, and phenolic acids, allows it to act as an antioxidant, anti-inflammatory, and

antimicrobial agent. This review aims to provide a comprehensive overview of the current state
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of research regarding the application of propolis in wound care, highlighting its mechanisms of
action and clinical potential across diverse medical fields.

Aim

The aim of this narrative review is to provide a comprehensive overview of the current state of
research regarding the application of propolis in wound care. It synthesizes evidence from the
most recent studies to evaluate the efficacy of propolis across various healing contexts.
Including oral mucositis, diabetic ulcers, and surgical site infections while highlighting its
specific mechanisms of action and clinical potential in diverse medical fields.

Materials and methods

In this narrative review a non-systematic review method was implemented. Online databases
(PubMed, Scopus) were searched for the following terms: “wound healing”, “propolis”.
Inclusion criteria: published from 2020 onward, publication types: review, systematic review,
controlled trial, clinical trials, metanalysis. To ensure the quality and credibility of our research
the article selection was conducted by at least two authors independently.

Results:

Mechanisms of Action and Bioactive Components

The therapeutic potential of propolis is rooted in its ability to influence the molecular pathways
of healing. Research into Brazilian red and green propolis has identified a significant
polyphenolic profile that modulates skin inflammatory conditions and reduces oxidative stress
[1]. These extracts have been shown to increase the production of essential growth factors such
as interleukin-6 (IL-6) and vascular endothelial growth factor (VEGF), while stabilizing
hypoxia-inducible factor 1-alpha (HIF-1a) to promote regeneration [1]. Specific compounds
within propolis, such as Caffeic acid phenethyl ester (CAPE), have been identified as key drivers
of accelerated healing [2]. Furthermore, isolated benzophenones like Guttiferone E from red
propolis exhibit potent antibacterial action against Methicillin-resistant Staphylococcus aureus
(MRSA), demonstrating a minimum inhibitory concentration similar to reference antibiotics
like Ceftaroline while effectively inhibiting biofilm formation [3]. The ability of propolis to
inhibit biofilms is particularly crucial in treating chronic wounds where persistent bacterial

colonies often impede recovery [4].
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Inclusion criteria: published from 2020 onward, publication types: review, systematic review,
controlled trial, clinical trials, metanalysis. To ensure the quality and credibility of our research
the article selection was conducted by at least two authors independently.

Results:

Mechanisms of Action and Bioactive Components

The therapeutic potential of propolis is rooted in its ability to influence the molecular pathways
of healing. Research into Brazilian red and green propolis has identified a significant
polyphenolic profile that modulates skin inflammatory conditions and reduces oxidative stress
[1]. These extracts have been shown to increase the production of essential growth factors such
as interleukin-6 (IL-6) and vascular endothelial growth factor (VEGF), while stabilizing
hypoxia-inducible factor 1-alpha (HIF-1a) to promote regeneration [1]. Specific compounds
within propolis, such as Caffeic acid phenethyl ester (CAPE), have been identified as key drivers
of accelerated healing [2]. Furthermore, isolated benzophenones like Guttiferone E from red
propolis exhibit potent antibacterial action against Methicillin-resistant Staphylococcus aureus
(MRSA), demonstrating a minimum inhibitory concentration similar to reference antibiotics
like Ceftaroline while effectively inhibiting biofilm formation [3]. The ability of propolis to
inhibit biofilms is particularly crucial in treating chronic wounds where persistent bacterial
colonies often impede recovery [4].

Clinical Applications in Oral Health and Stomatology

Propolis has demonstrated remarkable efficacy in treating various conditions of the oral cavity.
Clinical studies have shown that a 10% w/w thermoresponsive, propolis-based in situ gel
significantly improves healing scores following laser-assisted gingival depigmentation
compared to placebos [5]. In the management of radiation-related toxicities, such as oral
mucositis and candidiasis in head and neck cancer patients, a 5% aqueous extract of Brazilian
organic propolis administered as a mouthwash delayed the onset of symptoms and reduced
microbial counts [6]. Similarly, propolis oral films have been developed for chemotherapy-
induced oral mucositis, showing therapeutic efficacy comparable to conventional doxepin or
dexamethasone patches, though with shorter adhesion times [7]. For patients undergoing
gingival biopsy, a 2% Thai propolis extract gel was found to reduce postoperative pain and
accelerate wound contraction [8]. Beyond acute injuries, propolis paste has been successfully
used in non-invasive techniques to treat gingival recession, achieving complete root coverage
without the need for traditional incisions [9]. The broader utility of bee products in oral diseases

is well-supported by reviews, emphasizing their role in managing various oral pathologies [10].
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Management of Chronic and Diabetic Wounds

The treatment of diabetic wounds remains one of the most significant hurdles in wound care
due to impaired vascularization and prolonged inflammation. Innovative delivery systems have
been developed to address this, such as hydrogel film-forming sprays containing propolis-based
nanostructured lipid carriers (NLCs) loaded with alpha-mangostin, which have shown
significant improvements over silver sulfadiazine cream in mice models [11, 12]. Similarly,
propolis nanoparticles prepared using NLC systems have proven highly effective in treating
chronic diabetic ulcers in rat models, performing comparably to povidone-iodine [13]. Clinical
trials involving human subjects have further validated these findings [14]. The antioxidant and
antimicrobial superiority of propolis-NLCs over crude extracts highlights the importance of
advanced formulation in maximizing the regenerative potential of bee glue [15].
Dermatological Applications and Specialized Wound Care

Propolis is equally effective in general dermatological applications and specialized surgical
contexts. In the treatment of second-degree burns, a nano-emulsion combining propolis,
hyaluronic acid, and vitamin K has been shown to enhance wound contraction and tissue
regeneration speeds [16]. For acute excisional wounds, propolis formulations have achieved
shorter average healing times than other natural products like sweetgum oil [17]. The age-related
delay in wound healing can also be mitigated by propolis [18]. Furthermore, oral administration
of propolis extract has been found to decrease oxidative stress and inflammation in skin graft
models, supporting the systemic benefits of its bioactive compounds [19, 20]. In surgical
settings, the development of surgical sutures coated with propolis and silver compounds offers
a promising method for reducing postoperative wound infections [21].

Innovative Therapies and Future Directions

The integration of propolis into multi-modal therapies has yielded impressive results. One
notable example is the use of 10% propolis ointment in conjunction with photodynamic therapy
(PDT) and blue LED light for lower limb ulcers, which resulted in an 80% complete healing
rate compared to 0% in the control group [22]. Other specialized applications include the use of
Anatolian propolis extract to improve tissue repair and reduce inflammation in urethral wounds
[23]. As research continues, the exploration of potentially attractive methods for synthesizing
and applying propolis extracts will likely expand its clinical footprint [24]. While systematic
reviews provide a broad foundation for its use [25] , ongoing studies into green propolis extracts
and their effects on aged gingival irritation further refine our understanding of its targeted
benefits [26]. Despite the complexity of the mixtures used in some studies, the central role of

propolis in promoting recovery remains evident [27]. Future research must continue to
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standardize these formulations to ensure consistent quality and efficacy across various clinical
settings [28, 29].

Conclusions

The body of evidence presented in these studies underscores the versatility and potency of
propolis as a therapeutic agent in wound healing. From its molecular impact on inflammatory
cytokines and macrophages to its clinical success in treating diabetic ulcers and oral mucositis,
propolis consistently outperforms or matches conventional treatments. The advancement of
nanotechnology and innovative delivery systems has further enhanced its bioavailability and
effectiveness. Given its natural origin and favorable safety profile, propolis is poised to become
an integral component of modern wound management strategies [30].

Acknowledgments:

Conceptualization, F.K. and A.K.; methodology, K.G.; check, A.G.; formal analysis J.D.;
investigation, W.K., E.F.; writing - rough preparation, M.B.; writing - review and editing, K.D.;
visualization, J.M.M.; supervision, F.K.; project administration, F.K.; All authors have read and

agreed with the published version of the manuscript.

Conflict of interest:

None to report.

Funding statement:
This study was funded from private resources.

Key words:
Wound healing, Antimicrobial activity, Anti-inflammatory, Antioxidant, Polyphenols

Flavonoids, Tissue regeneration

References:

1. Magnavacca, A., Martinelli, G., Maranta, N., Pozzoli, C., Fumagalli, M., Beretta, G.,
Piazza, S., Dell'Agli, M., & Sangiovanni, E. (2025). Assessment of the Polyphenolic Profile and
Beneficial Effects of Red and Green Propolis in Skin Inflammatory Conditions and Oxidative
Stress. Biomedicines, 13(9), 2229. DOI: 10.3390/biomedicines13092229

8



2. Suningdyastiningrum, A. O., Hutami, I. R., Berliani, Y., & Rochmah, Y. S. (2025).
Caffeic acid phenethyl ester promotes palatal wound healing and enhances wound-associated
macrophage CD68 expression. Journal of Taibah University Medical Sciences, 20(4), 546-555.
DOI: 10.1016/j.jtumed.2025.07.010

3. Ripari, N., Lopes, E. C., Francisco, A. F., de Almeida, J. F. S., Honorio, M. D. S., Janior,
A. F., Fontes, M. R. M., Tanimoto, M. H., Calderon, L. A., Bastos, J. K., & Sforcin, J. M.
(2025). Guttiferone E from Brazilian red propolis inhibited wound-isolated methicillin-resistant
Staphylococcus aureus and enhanced the bactericidal action of suppressed macrophages.
Phytomedicine : international journal of phytotherapy and phytopharmacology, 140, 156615.
DOI: 10.1016/j.phymed.2025.156615

4, Kwiecinska-Piro6g, J., Skowron, K., Sniegowska, A., Przekwas, J., Balcerek, M.,
Zatuski, D., & Gospodarek-Komkowska, E. (2019). The impact of ethanol extract of propolis
on biofilm forming by Proteus Mirabilis strains isolated from chronic wounds infections.
Natural product research, 33(22), 3293-3297. DOI: 10.1080/14786419.2018.1470513

5. Pattnaik, N., Mohanty, S., Singh, D. K., Sahoo, A., Pathi, J., & Jalaluddin, M. (2026).
Thermoresponsive propolis gel for gingival wound healing post-depigmentation: A prospective
clinical study. Journal of Taibah University Medical Sciences, 21(1), 67-77. DOI:
10.1016/j.jtumed.2025.12.002

6. Fernandes, P. M., Rosalen, P. L., Fernandes, D. T., Dias-Neto, E., Alencar, S. M.,
Bueno-Silva, B., Alves, F. A., & Lopes, M. A. (2022). Brazilian organic propolis for prevention
and treatment of radiation-related oral acute toxicities in head and neck cancer patients: A
double-blind randomized clinical trial. Frontiers in pharmacology, 13, 973255. DOI:
10.3389/fphar.2022.973255

7. Wang, P., Wang, T., Zhang, H., Sun, P., Yuan, C., Guo, Y., Liu, Z., Jiao, M., Chi, J.,
Wang, K., Deng, J.,, & Yu, X. (2025). A double layer oral film loaded with doxepin
hydrochloride for the treatment of chemotherapy-induced oral mucositis. Frontiers in
pharmacology, 16, 1673190. DOI: 10.3389/fphar.2025.1673190

8. Jongjitaree, S., Koontongkaew, S., Niyomtham, N., Yingyongnarongkul, B. E., &
Utispan, K. (2022). The Oral Wound Healing Potential of Thai Propolis Based on Its
Antioxidant Activity and Stimulation of Oral Fibroblast Migration and Proliferation. Evidence-
based complementary and alternative medicine : eCAM, 2022, 3503164. DOI:
10.1155/2022/3503164



9. Mostafa, D., & Mandil, O. A. (2021). Treatment of gingival recession defects using non-
invasive pinhole technique with propolis application, a case report. International journal of
surgery case reports, 83, 106042. DOI: 10.1016/j.ijscr.2021.106042

10.  Choudhary, P., Tushir, S., Bala, M., Sharma, S., Sangha, M. K., Rani, H., Yewle, N. R.,
Kumar, P., Singla, D., Chandran, D., Kumar, M., & Mekhemar, M. (2023). Exploring the
Potential of Bee-Derived Antioxidants for Maintaining Oral Hygiene and Dental Health: A
Comprehensive Review. Antioxidants (Basel, Switzerland), 12(7), 1452. DOI:
10.3390/antiox12071452

11.  Suhandi, C., Wilar, G., Mohammed, A., Muchtaridi, M., Shamsuddin, S., Safuan, S.,
Lesmana, R., Hasan, N., Elamin, K., & Wathoni, N. (2025). Hydrogel film-forming spray
formulation containing propolis-based nanostructured lipid carriers of a-mangostin for diabetic
wound repair. OpenNano, 27, 100275. DOI:10.1016/j.0nan0.2025.100275

12. Suhandi, C., Wilar, G., Mohammed, A. F. A., Mahmoud, S. A., Muchtaridi, M.,
Shamsuddin, S., Safuan, S., Lesmana, R., Hasan, N., Zulhendri, F., & Wathoni, N. (2025).
Propolis-Based Nanostructured Lipid Carrier of a-Mangostin for Promoting Diabetic Wound
Healing in Alloxan-Induced Mice. Journal of inflammation research, 18, 7443-7457. DOI
https://doi.org/10.2147/JIR.S525243

13. Lubis, A., Gaffar, S., Rosdianto, A., Wathoni, N., Zulhendri, F., & Lesmana, R. (2025).
Topical application of Geniotrigona thoracica propolis nanoparticle for wound healing in
streptozotocin-induced type-1 diabetic rat model. Tropical Journal of Natural Product Research,
9(10). DOI: https://doi.org/10.26538/tjnpr/v9i10.5

14, Rocha, P. S., Sampaio, L. R. L., Delmondes, G. A., Saraiva, A. G. D., Perazzo, F. F.,
Fonseca, F. L. A., Souza, J. L., & Macedo, L. F. R. (2024). Effect of Brazilian green propolis
in chronic ulcer treatment: a randomized clinical trial. Revista brasileira de enfermagem, 77(4),
e20230418. DOI: 10.1590/0034-7167-2023-0418

15. Elkhateeb, O. M., Badawy, M. E. 1., Noreldin, A. E., Abou-Ahmed, H. M., EI-Kammar,
M. H., & Elkhenany, H. A. (2022). Comparative evaluation of propolis nanostructured lipid
carriers and its crude extract for antioxidants, antimicrobial activity, and skin regeneration
potential. BMC complementary medicine and therapies, 22(1), 256. DOI: 10.1186/s12906-022-
03737-4

16. Elsamman, M., El-Borady, O. M., Nasr, M. M., Al-Amgad, Z., & Metwally, A. A.
(2024). Development of propolis, hyaluronic acid, and vitamin K nano-emulsion for the
treatment of second-degree burns in albino rats. BMC complementary medicine and therapies,
24(1), 92. DOI: 10.1186/512906-024-04377-6

10



17.  Yilmaz, A. C., & Aygin, D. (2023). Evaluation of the effects of three natural products
and a hemostatic agent on wound healing: an experimental study. Turkish journal of medical
sciences, 53(1), 58-67. DOI: 10.55730/1300-0144.5558

18. Ibrahim, N. Y., Hassan, A. A. M., Ragab, W., Morsi, E. M., & Elsayed, A. A. E.-A.
(2022). A Comparative Study on the Effect of Two Topical Formulations of Bee Propolis Cream
in Ordinary and Nano Form on Wound Healing in Aged Rats (A Histological and
Immunohistochemical  Study). The Egyptian Journal of Histology, 0(0), O.
https://doi.org/10.21608/ejh.2022.154572.1747

19. Sungkar, A., Doewes, M., Purwanto, B., & Wasita, B. (2021). The effect of Indonesian
propolis dosage on vascularization of skin graft in skin wound of white rat’s skin graft model:
Molecular studies of malondialdehyde (MDA), nuclear factor-kappa beta (NF-kB), interleukin-
6, vascular endothelial growth factor (VEGF), caspase-3, and microvessels density (MVD). Bali
Medical Journal, 10(2), 811-820. DOI:10.15562/bmj.v10i2.2339

20. Nindra, B., Sungkar, A., Yarsa, K. Y., & Wasita, B. (2021). Indonesian propolis extract
acts as antioxidant in angiogenesis based on microvascular density and vascular endothelial
growth factor assay: An experimental study in skin graft murine model. Asian Journal of
Research in Surgery, 4(1), 72-80. HAL Id : (hal-05226167), version 1

21. Baygar T. (2020). Characterization of silk sutures coated with propolis and biogenic
silver nanoparticles (AgNPs); an eco-friendly solution with wound healing potential against
surgical site infections (SSIs). Turkish journal of medical sciences, 50(1), 258-266.
https://doi.org/10.3906/sag-1906-48 DOI: 10.3906/sag-1906-48

22. Pinheiro, Carolina Goncalves, Pinto, Marcus Vinicius de Mello, Baron, Miriam Viviane,
Sampaio, Aline Ronis, Fortuny, Esteban, Gomes, Otacio Pereira, Silva, Vitoria Freitas da,
Santos Junior, José Geraldo de Alencar, & Correa, Jodo Antonio. (2024). Analysis of the
MAC® healing acceleration methodology with the use of propolis and toluidine blue in the
healing of lower limb ulcers. Journal of Human Growth and Development, 34(2), 305-314. Epub
10 de feveiro de 2025. DOI: https://doi.org/10.36311/jhgd.v34.15499

23. Dogantekin, E., Akgiil, T., Eser, E. P., Kotanoglu, M., Bayburtluoglu, V., &
Hiiciimenoglu, S. (2022). The effect of intraurethral hyaluronic acid on healing and fibrosis in
rats with experimentally induced urethral trauma. International urology and nephrology, 54(4),
757-761. DOI: 10.1007/s11255-022-03128-1

24. Kolimi, P., Narala, S., Nyavanandi, D., Youssef, A. A. A., & Dudhipala, N. (2022).
Innovative Treatment Strategies to Accelerate Wound Healing: Trajectory and Recent
Advancements. Cells, 11(15), 2439. PMID: 35954282

11



25. Machado Velho, J. C., Franga, T. A., Malagutti-Ferreira, M. J., Albuguerque, E. R.,
Livero, F. A. D. R., Soares, M. R., Soares, A. E. E., & Ribeiro-Paes, J. T. (2023). Use of propolis
for skin wound healing: systematic review and meta-analysis. Archives of dermatological
research, 315(4), 943-955. DOI: 10.1007/s00403-022-02455-8

26. Furukawa, M., Wang, J., Kurosawa, M., Ogiso, N., Shikama, Y., Kanekura, T., &
Matsushita, K. (2021). Effect of green propolis extracts on experimental aged gingival irritation
in vivo and in vitro. Journal of oral biosciences, 63(1), 58-65. DOI: 10.1016/j.job.2020.12.003
27.  Yang,J., Pi, A, Yan, L., Li,J., Nan, S., Zhang, J., & Hao, Y. (2022). Research Progress
on Therapeutic Effect and Mechanism of Propolis on Wound Healing. Evidence-based
complementary and alternative medicine : eCAM, 2022, 5798941. PMID: 35911156

28. Machado Velho, J. C., Franc¢a, T. A., Malagutti-Ferreira, M. J., Albuquerque, E. R,
Livero, F. A. D.R., Soares, M. R., Soares, A. E. E., & Ribeiro-Paes, J. T. (2023). Use of propolis
for skin wound healing: systematic review and meta-analysis. Archives of dermatological
research, 315(4), 943-955. DOI: 10.1007/s00403-022-02455-8

29. Bruschi M. L. (2025). Recent advances and future directions of propolis delivery. Expert
opinion on drug delivery, 22(11), 1689-1708. DOI: 10.1080/17425247.2025.2554716

30. Abdellatif, M. M., Elakkad, Y. E., Elwakeel, A. A., Allam, R. M., & Mousa, M. R.
(2021). Formulation and characterization of propolis and tea tree oil nanoemulsion loaded with
clindamycin hydrochloride for wound healing: In-vitro and in-vivo wound healing assessment.
Saudi pharmaceutical journal : SPJ : the official publication of the Saudi Pharmaceutical
Society, 29(11), 1238-1249. PMID: 34819785

12



