
 
 
 
 

 

                                                       

 

*Corresponding author.  

E-mail address: khademnut@yahoo.com 

© 2017 Tehran University of Medical Sciences. All rights reserved. 

Original Article        Open Access 
 

www.jnsd.tums.ac.ir 

 
Efficacy of Propolis in Diabetic Foot Ulcer Management (or 
Treatment): A Randomized Controlled Trial 

Mehdi Shekaria, Yaghob Koushanb, Ahmad Kachooiec, Hossein Khadem Haghighiana* 
aDepartment of Nutrition, School of Health, Qazvin University of Medical Sciences, Qazvin, Iran. 
bMedicinal Plants Research Center of Islamic Azad University of Tabriz, Tabriz, Iran. 
cDepartment of General Surgery, Qom University of Medical Science, Qom, Iran.  

 

 A B S T R A C T  

Article History 

Received:  

19/11/2017 

Revised:  

11/12/2017 

Accepted:  

24/12/2017 

Background: The impaired wound healing in diabetes mellitus is a major clinical 

problem. Propolis has pharmacological characteristics. This study aimed to evaluate the 

effects of oral, topical, and oral combined with topical administration of propolis on 

foot ulcers in diabetic patients. 

Methods: Eighty patients with diabetic foot ulcers were divided into 4 groups. Group 

1 received propolis ointment (3%, 1.5 g daily), Group 2 received three 500-mg propolis 

capsules per day, Group 3 received capsules and ointments, and Group 4 received the 

usual treatment of foot ulcer, including washing with physiological serum. The patients 

were treated for 4 weeks. Wound surface area changes were analyzed to determine the 

effectiveness of the compound in wound healing.  

Results: The interventions decreased foot ulcer surface areas in all intervention groups 

(from 685.13 ± 286.16 to 74.89 ± 26.40 mm2 [p = 0.03] in Group 1, from 

616.52 ± 221.11 to 104.60 ± 39.81 mm2 [p = 0.046] in Group 2, and from 647.07 ± 23 

to 54.20 ± 19.17 mm2 [p = 0.01] in Group 3). In Group 4, however, the reduction in 

ulcer surface area was not statistically significant. In the three experimental groups, the 

wounds were clinically improved in all subjects. 

Conclusion: This study showed that in diabetic foot ulcers, treatment with either oral 

propolis capsules or combination therapy with oral and topical forms, significantly 

improves wound healing. Also, the application of these products does not seem to be 

associated with any unexpected adverse event. 
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Introduction 

Foot ulceration is one of the complications of 

diabetes, affecting 15% of people with diabetes 

and accounting for 15% to 20% of foot 

amputations [1]. A retrospective study from 

Tehran University of Medical Sciences found that 

of the 281 patients (39% female) hospitalized for 

diabetic foot ulcers between 1979 and 2000, about 

30% were faced with amputation [2]. The rate of 

amputation caused by diabetes in Iran is higher 

than in other countries [3]. The risk factors for 

diabetic foot ulcers include infection, prior ulcers, 

peripheral neuropathy, peripheral vascular 

disease, and prior infection [4]. All diabetic ulcers 

cannot be prevented and treated, but proper care 

can greatly reduce its incidence [5]. Treatment for 

diabetic foot ulcers is very complicated and 

requires a lot of care [6]. All treatments used to 

treat wounds have a relative effect on wound 

healing or the prevention of amputation. 

Therefore, new noninvasive drugs that have the 

most therapeutic effect in the shortest term should 

be investigated and evaluated [7]. 

Over the past decade, new treatments have been 

proposed that have been shown to reduce stroke 

and improve diabetic wound healing. To date, 

several topical medications have been introduced 

to improve diabetic wounds, including factoring 

gels, tretinoin, and Angi Pars [8]. In addition, 

several studies have shown positive effects of 

herbal medicines on diabetic foot ulcers. Honey 

and propolis have been used for the treatment of 

wounds for centuries. Propolis has antimicrobial, 

antioxidant, anti-inflammatory, and antitumor 

agents [9-10]. Antimicrobial activity of propolis 

against Staphylococcus aureus, Streptococcus 

pyogenes, gram-negative and gram-positive 
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bacteria, Candida, Streptococcus mutans, 

anaerobic bacteria in human oral cavity, and 

Salmonella species has been reported [11].  

The wound-healing effects of propolis have 

been reported in a case study. In this study, a 

female patient with diabetic ulcers was 

completely recovered after two weeks of 

intervention with propolis [12]. This substance 

has not been studied in the treatment of diabetic 

foot ulcers. Therefore, this study was conducted 

to evaluate the effects of propolis on diabetic foot 

ulcer healing and ulcer size.. 

Subjects and methods 

Subjects  

Patients with diabetes visiting the Metabolism 

and Endocrine Clinic of Shahid Beheshti Hospital 

in Qom were approached, and eligible patients 

were enrolled in the trial after being briefed 

completely and providing written informed 

consent.  

Inclusion and exclusion criteria 

Inclusion criteria were having type 1 or type 2 

diabetes with diabetic foot ulcers of grade 1-2 as 

determined using the Wagner Diabetic Foot Ulcer 

Grade Classification System, being 18-75 years 

old, and willing to participate.  

Exclusion criteria included having drug or 

alcohol addiction, taking corticosteroids, being 

treated with radiotherapy, bone exposure at the 

wound site, using an effective medication in the 

wound healing process, or having another 

infectious ulcer near the diabetic wound. 

Study design  

The sample size was calculated to be 80 patients 

(20 patients in each group). Participants in the 

study were randomly divided into four groups. 

Group 1 received propolis ointment (3% propolis, 

1.5 g daily), Group 2 received three 500-mg 

capsules containing propolis, Group 3 received 

capsules and ointment, and Group 4 received the 

usual foot ulcer care (washing with physiological 

saline serum). The capsules and ointments were 

prepared by a researcher of traditional medicine 

at Tabriz Azad University. 

The ointment was applied using a sterile 4 × 4-

cm gauze dressing. The patients were advised to 

change their dressings every 24 hours and wash 

the wound completely with the serum before re-

dressing. The control group was also advised to 

continue with the usual treatment of the wound. 

The duration of the study, according to a pilot 

study, was 30 days, during which a general 

surgeon made weekly assessments of the wounds 

by taking photos and measuring them with 

AutoCAD computer software. 

The study was approved by the Ethics 

Committee of Qazvin University of Medical 

Sciences and registered with the clinical trials 

registry of Iran (IRCT2017040419669N3). 

Statistical analyses 

SPSS software was used to analyze the data. 

After verifying the normality of the data 

distribution, the results of the evaluation of the 

wound area were presented as mean ± standard 

deviation. Mean changes in wound area were 

analyzed using paired t tests, and an ANOVA was 

used to compare the variables among the groups. 

Changes in wound area of below -10% were 

evaluated as worsening; between -10% and 10%, 

as no change; between 10% and 70%, relative 

improvement; and above 70%, complete 

recovery. 

Results 

Basic patients’ characteristics  

Among four parallel groups, no significant 

differences were observed in any of the appraised 

characteristics, such as age, weight, FBS, HbA1c, 

or wound area. 

The primary ulcer grade, according to Wagner’s 

classification system, was 2. All of the patients 

randomized to treatment completed the study.  

Effects of propolis on wound healing  

Evaluation of wounds after the 4 weeks in 

intervention groups showed good clinical 

outcome in terms of wound healing. The mean 

wound area was compared among the four groups 

to evaluate the effects of the three treatment 

modalities against conventional therapy (Table 

2). The interventions reduced foot wound area 

from 685.13 ± 286.16 to 74.89 ± 26.40 mm2 

(p = 0.031) in Group 1, from 616.52 ± 221.11 to 

104.60 ± 39.81 mm2 (p = 0.046) in Group 2, from 

647.07 ± 23 to 54.20 ± 19.17 mm2 (p = 0.01) in 

Group 3, and from 681.13 ± 278.05 to 

600.09 ± 256.01 mm2) (p = 0.1). The mean 

reduction in wound surface area was significantly 

greater in Group 3 (propolis plus ointment). The 

results of clinical assessments are summarized in 

(Table 3). In the three experimental groups, the 

wounds were clinically improved in all subjects. 
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Table 1. Patient demographics and ulcer characteristic (mean ± SD) 
Characteristic Group 1 

(n=20) 

Group 2 

(n=20) 

Group 3 

(n=20) 

Group 4 

(n=20) 

P value 

Age (year) 57.11 ± 2.7 59.21 ± 4.09 61.90 ± 3.47 56.02 ± 3.21 0.20 

Weight (kg) 78.24 ± 5.11 75.11 ± 6.04 72.46 ± 9.20 76.01 ± 4.32 0.41 

FBS (mg/dL) 165.20 ± 49.17 159.48 ± 54.19 162.35 ± 48.10 158.07 ± 50.19 0.60 

HbA1c (%) 

 

9.01 ± 2.17 8.60 ± 1.98 8.80 ± 2.50 8.01 ± 2.43 0.08 

Wound  

Size (mm2) 

685.13 ± 286.16 616.52 ± 221.11 647.07 ± 23 681.13 ± 278.05 0.61 

Group 1 = topical administration of propolis; Group 2 = oral administration of propolis; Group 3 = oral and topical administration of 
propolis; Group 4 = conventional therapy 

 
Table 2. Mean ulcers surface areas changes in both experimental and control groups before and after treatment 

Variables Group 1 

(n = 20) 

Group 2 

(n = 20) 

Group 3 

(n = 20) 

Group 4 

(n = 20) 

Mean Ulcers 

Surface Areas 

(mm2) 

Baseline 685.13 ± 286.16 616.52 ± 221.11 647.07 ± 23 681.13 ± 278.05 

End 74.89 ± 26.40 104.60 ± 39.81 54.20 ± 19.17 600.09 ± 256.01 

P1 0.03 0.046 0.01 0.1 

 Mean 

improvement 

89% 83% 91.6% 11.89% 

Data are means ± SD. Group 1 = Topical administration of propolis; Group 2 = oral administration of Propolis; Group 3 = oral and topical 
administration of Propolis; Group 4 = conventional therapy 

 
Table 3. Clinical improvement outcomes in diabetic ulcers within experimental and control groups according to the 

percentage of wounds surface changes 

Variables Group 1 

(n=20) 

Group 2 

(n=20) 

Group 3 

(n=20) 

Group 4 

(n=20) 

Worsening 0 (0%) 0 (0%) 0 (0%) 1 (5%) 

Ineffective 0 (0%) 0 (0%) 0 (0%) 17 (85%) 

Relative 

improvement 

2 (10%) 3 (15%) 1 (5%) 2 (10%) 

Complete 

improvement 

18 (90%) 17 (85%) 19 (95%) 0 (0%) 

Worsening outcome: < -10% changes in wounds surface areas; Ineffective outcome: -10% to +10% changes in wounds surface areas; 
Relative improvement: +10% to +70% changes in wounds surface areas; Complete improvement: > +70% changes in wounds surface areas. 

 

Discussion 

Disruption in the blood flow and oxygenation, 

along with other factors such as age, obesity, 

malnutrition, infection, some medications, and 

diseases such as diabetes, can delay the healing 

process of the wound [7]. 

There have been many studies on wound 

healing, all aimed at accelerating the recovery 

process. However, in diabetic patients, the 

process of repair is associated with failure [6]. In 

this study, we showed that diabetic foot ulcer 

surface area considerably decreased following 4 

weeks of treatment with oral, topical, or the 

combination of the oral and topical forms of 

propolis. This finding is supported by the 

comparison of the improvement rates and the 

mean wound areas after the treatment. Treatment 

with propolis led to complete recovery in 85% of 

the patient in the group taking oral propolis (1500 

mg per day for 30 days) and 95% of the 

participants taking oral supplements combined 

with the topical (3% propolis) form.  

Diabetic patients develop peripheral neuropathy 

in more than 80% of cases, which increases the 

risk of foot ulcers by 12 times. Poor glycemic 

control and the increase in oxidative stress 

promote the damage to neurons [13].  

Honey and propolis have been used for wound 

healing for many years now. Several anti-

inflammatory compounds have been derived from 

propolis, including caffeic acid, quercetin, 

naringenin, and caffeic acid phenethyl ester [14]. 

These compounds help macrophages for crushing 

the integrating of prostaglandins and leukotrienes 

and and decrease inflammation by inhibiting 

myeloperoxidase, NADPH-oxidase, ornithine 

decarboxylase and tyrosine-protein kinase 

activity [15].  

Propolis has been administered either topically 

or systemically in different vehicles, such as 

alcohol, propylene glycol, and water, with the aim 

of modulating the healing of surgical wounds [16-
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18]. In this study, propolis was administered 

topically, as this substance has the capacity to 

penetrate the wound. This penetration capacity 

was demonstrated in a study by Sehn et al [19] 

using photoacoustic spectroscopy. Studies by 

Gulinelli et al [20] and Temiz et al [18] have 

demonstrated that the vehicle employed does not 

alter the effects of propolis. 

Paulino et al [21] demonstrated that one of the 

main active ingredients in propolis that has an 

anti-inflammatory effect is artepillin-C, which 

can inhibit the inflammatory activity of 

leukocytes.  

The findings of the present study are in 

agreement with those described by Sehn et al 

[19], who found that topical administration of 

propolis stimulated collagen regeneration. When 

treating wounds with caffeic acid phenethyl ester, 

a component of propolis, Serarslan et al [22] 

reported an increase in healing and 

epithelialization rates. McLennan and colleagues 

[23] reported similar results after administering 

propolis to wounds that were difficult to heal in 

rats with induced diabetes.  

Two major causes of failure in diabetic wound 

healing are the increase in free radical generation 

and collagen decomposition, both of which can be 

attributable to deficiency in vitamins C and E or a 

lack of a potent antioxidant system [24]. The 

biological action of propolis is due to its active 

constituents including flavonoids with 

antioxidant properties [25]. Propolis, with its 

powerful antioxidant properties, is also active 

against oxidative stress and may induce a positive 

effect on diabetic metabolic abnormalities [15]. 

A clinical study showed that propolis decreased 

the levels of thiobarbituric acid reactive 

substances, by-products of lipid peroxidation, and 

increased the level of glutathione, a powerful 

antioxidant that protects the important cellular 

components against free radicals. The study 

showed that propolis may exert antioxidant effect 

by decreasing lipid peroxidation through reducing 

the production of oxygen radicles [26]. 

One of the principal biomarkers in wound fluid 

and a powerful mediator of foot ulcer healing in 

diabetes is matrix metalloproteinase-9 (MMP-9) 

[27]. Poor wound healing is associated with high 

levels of active MMP-9. A decrease in the 

expression of MMP-9 is correlated with improved 

wound healing and the percentage of collagen in 

wounds in a diabetic rat model [28]. Caffeic acid 

phenyl ester has potent ability to decrease the 

concentration of proinflammatory proteinase 

MMP-9 in vitro [23]. The mechanism underlying 

this action of propolis is not understood, but 

effects on regulators of MMP activities, including 

the tissue inhibitors of MMPs, are possible 

mechanisms. Scientific reports indicate that 

propolis contains more than 180 ingredients and 

that while its components may vary based on 

plants in disparate geographic regions, the main 

active components are thought to be present in all 

forms of propolis [9].  

Conclusion 

Our results show that propolis could reduce the 

wound size without any significant adverse 

effects. Therefore, the use of propolis may be 

extended to the clinical setting and prove an 

effective promoter of wound healing in patients 

with diabetes, where skin ulcers are often slow to 

heal. More detailed, in-depth studies should be 

carried out with the aim of studying and isolating 

each active ingredient of propolis and indicating 

its action in different ways of application.  
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