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Use of propolis in difficult to heal diabetic wounds. Short review

Abstract

According to WHO, about 347 million of people worldwide suffer from diabetes. Diabetes has complex etiology, and the con-
sequences of this illness are seen in the morphological changes of many tissues and organs i.e. neuropathy leading to the risk of
diabetic foot. Due to the diabetic condition, injuries to blood vessels in diabetic foot can be classified as chronic. This is because
such wounds remain unresponsive to treatment for months or even years. There are many therapeutic methods employed in trea-
ting such injuries. These involve the use of silver, iodine or multi-antibiotic preparations, but treatment is expensive and cumber-
some for patients. In the natural environment, however, there are many anti-inflammatory preparations, among them propolis
which was the subject of our focus. Due to its anti-inflammatory, antimicrobial, and antioxidant properties, propolis is widely
used in the treatment of colds, caries, rheumatic diseases, heart diseases and treatment of burns, wounds and frostbites. Nume
-rous studies also indicate the beneficial effects of propolis on the difficult to heal diabetic wounds in which the use of propolis
can significantly accelerate the healing process. The treatment utilizing propolis is easy, inexpensive and does not seem to cause
any side effects, therefore costs can be reduced to minimum. The few studies conducted in diabetic patients confirm the results
obtained in laboratory animals.
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INTRODUCTION

According to WHO, about 347 million of people worldwide
suffer from diabetes. Diabetes is a metabolic disease with com-
plex etiology. As a result of the destruction of pancreatic beta
cells or their development of resistance to insulin, chronic hy-
perglycemia and metabolic disorders of carbohydrates, fats and
proteins occur. The end results are seen in the morphological
and functional changes of many tissues and organs, including
retinopathy, nephropathy and neuropathy [1]. The main conse-
quence of neuropathy is the risk of diabetic foot. Herein, da-
mage to the sensory nerves leads to reduction of pain within the
wound so that patients are often unaware of the injury. Injuries
are, hence, untreated and become easy gateways for bacterial
infiltration [2,3]. The resulting wounds are classified as chronic
ones and can remain unresponsive for months or even years.
There are currently many therapeutic methods employed in-
volving the use of silver, iodine or multi-antibiotic preparations
[4]. However, such treatment is expensive and cumbersome for
patients [3,5]. There are, nevertheless, many anti-inflammatory,
antibacterial preparations in the natural environment and propo-
lis is one of them. This was the subject of our focus.

The name ‘propolis’ is derived from the Greek word “pro’
— in front, and ‘polis’ — city, meaning ‘in front of the city’.
This label reflects its valuable protecting role in public and
private health-care [6-8]. To produce propolis, bees collect
materials from the different parts of flowering plants e.g. lipo-
philic materials from leaves and buds, mucilages, gums, resins

and lattices [7,9,10]. The obtained material is then mixed with
secretions from bee’s mandibular and hypopharyngeal glands
[10, 11]. Propolis was used in the ancient times in mummifica-
tion rituals and in traditional health care. Nowadays, it is co-
mmonly employed in the world food industry, in cosmetology
[12] and in traditional/conventional medicine. Recently, pro-
polis has been used to treat wounds [13-15] and burns [16-18],
to prevent anti-cariogenic activity [19], to eliminate endodon-
tic dental infection [20], to treat oral and respiratory system in-
fections, as well as mucositis [21,22] and stomach ulcer [10].
Bankova et al. [10] also give several examples of new fields
in which propolis can be used.

This review seeks to investigate the functional properties of
propolis and bee-derived products in difficult to heal diabetic
wounds under experimental conditions of diabetes in animals
and in humans.

The use of propolis in diabetic wounds

In the study of McLennan et al. [14], the authors investigat-
ed, on the basis of the diabetic rat model, the influence of the
application of propolis on epithelial closure, wound morpho-
logy, cellular infiltrate and blood vessel density. In the group
of diabetic animals with wounds treated with saline, the wound
closure and re-epithelialization were significantly decreased in
comparison to a non-diabetic control group. With the use of
propolis in diabetic animals, however, wound closure was im-
proved, while in comparison, no effect was seen in a similar
indicator within the control group. It was also observed that
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the use of propolis for diabetic wounds decreases the amount
of neutrophils and regulates the inflow of macrophages to tis-
sue. Still, on the 6" and 12" day of the experiment, diabetes
and use of propolis did not have any effect on the number of
blood vessels and their branching [14]. The study of Hozzein
et al. [23], on the diabetic mouse model showed that the use
of propolis significantly enhanced both the closure of wound
and the production of collagen, in comparison to untreated ani-
mals. Moreover, application of propolis decreased the level of
MMP9 (matrix metalloproteinase 9) and TGF- 1 (transform-
ing growth factor B 1), both of which are important regula-
tors of wound healing and of inflammatory cytokines (IL-1f,
IL-6, and TNF-0) in wounds. In conclusion, the application of
propolis in the diabetic mouse model was seen to improve the
healing and closure of wounds.

Similar work was carried out by Rashidi et al. [24] in ex-
perimental diabetic rats, wherein they used a mixture of honey,
royal jelly and olive oil-propolis extract on wounds. The re-
sults confirm the aforementioned McLennan’s et al. [14] and
Hozzein’s et al. [23] studies, wherein the application of such
mixture cream significantly increased the healing and repair of
wounds in diabetic and non-diabetic rats.

In the Ahmed’s et al. study [25], the authors investigated
in diabetic rats the rate of burn wound repairing processes,
as well as attendant bacterial colony counts (BCC) after treatment
with propolis, dermazin, and propolis-dermazin. Herein, they
noted that in the rats treated with combined propolis-dermazin,
bacterial colony counts were reduced in all days of the study, in
comparison to all the other studied groups. Furthermore, the BCC
were lower in the propolis-treated group than in that of dermazin
on the 15, 20 and 25 day counts. Interestingly, there were sig-
nificant differences in BCC at different times between all groups
(P < 0.05). To assess the rate of skin regeneration, the authors
also measured burn surface area (BSA) on different days of expe-
rience. In the propolis-dermazin treatment, BSA were significant-
ly reduced, in comparison to that of all the other groups. Moreo-
ver, the BSA on the 19" and 24" days of the study, with regard
to the propolis-treated group, were lower than that in the derma-
zin group. In conclusion, the use of propolis or a combination
of propolis-dermazin can effectively improve the healing process
of burn injuries in experimental diabetic rats [25]. Similarly, in
another experiment, the authors assessed the antibacterial activi-
ties and the healing effect of a carboxymethyl cellulose (CMC)
hydrogel with honey on diabetic ulcers in mice. The obtained
results show that CMC with honey has a positive effect on the
bacterial colony count, and that the antibacterial properties of this
compound increase with the higher honey concentration. What is
more, in the control group, the wound surface areas were bigger
than that seen in the hydrogel CMC group or the CMC with hon-
ey group. In conclusion, the obtained results show that CMC hy-
drogel with honey significantly improves the healing of wounds
in the diabetic mouse model, and that it can be an effective thera-
peutic agent for ulcer wounds [26]. Another work evaluated the
topical application of propolis, black seed and honey on the hea-
ling of oral mucosa of diabetes rabbits. The results showed that
such treatment improves the re-epithelialization and remodelling
of the dermis [27].

Lotfy et al. [28] analyzed the use of a topical application
of honey, bee propolis and myrrh (MPH) on an infected and
deeply abscessed wound in a diabetic patient. The best results
were noted after the application of a paste with 800 mg of
bee propolis and 50 g of myrrh, mixed together with honey.
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The wound healed cleanly without any pus and cellular exu-
date, and the patient was able to return to work after 4 weeks
of therapy.

At the Royal Prince Alfred Hospital, in Sydney, Australia,
another study analysed the effect of single topical application
of propolis in patients with type 1 and type 2 diabetes. Here-
in, the ulcer area in the 1st week was reduced in the propo-
lis group to an extent of 41%, compared to 16% in the con-
trol group (P<0.001); in the 3™ week the figures were 63%
vs. 44%, respectively (p<0.05). What is more, the number of
patients with complete healing of their ulcers in the 4®, 5"and
7" weeks was greater in the propolis treated group than in the
control group. There was also decrease in the number of bacte-
rial colonies in the wound area in the group treated with propo-
lis. In addition, the active form of MMP-9 was more rapidly
reduced in patients treated with propolis than that in the con-
trol group (p<0.05). The obtained results, therefore, confirm
that the use of propolis in patients with diabetes significantly
improves the treatment of ulcerative wounds and does not
cause any side effects [29].

In 2015, Ragab et al. [30] investigated the influence of
a propolis dressing on the healing of septic diabetic foot ul-
cer patients (DFUs). At the end of the study, it was found
that propolis significantly decreased ulcer area (P=0.01) and
depth (P=0.02), compared to that of a control group. More-
over, 76.6% of patients treated with propolis had complete ul-
cer healing, while 23.3% had partial healing. In the control
group, no patients had complete ulcer healing, while 66.66%
of them had partial ulcer healing, and 33.3% complained of
a lack of healing. This study conducted on patients confirms
that propolis accelerates wound healing. A similar study was
conducted by Othman et al. [31] on diabetic foot ulcers pa-
tients in the Jabir Abu Eliz Diabetic Centre — Khartoum. Here-
in, the mean healing period in a group of patients treated with
propolis and honey was significantly shorter (11.55 weeks)
than in a group using tap water irrigation alone (15 weeks).
Moreover, in the study group there was no limb amputation,
while in the control group there were three. To sum up, the
results indicate that the use of propolis and bee honey improve
the healing and reduce the rate of toe amputation in diabetic
foot ulcer patients [31].

CONCLUSION

The results of the presented research indicate the bene-
ficial effects of propolis treatment alone or propolis with
other active substances on difficult to heal diabetic wounds.
This effect is probably associated with its anti-inflammatory,
antioxidant and antimicrobial activities. Propolis or a mixture
of various bee substances can, therefore, significantly acce-
lerate the healing process of difficult to heal diabetic wounds
in different animal species. The use of propolis is easy, inex-
pensive, and it does not seem to cause any side effects, hence,
the cost of treatment can be reduced to minimum. The few stu
dies conducted in diabetic patients confirm the results obtained
in laboratory animals.
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