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Abstract: Introduction: diabetic foot is a major economic problem, and its management has not always been performed in a 

most cost effective way. This study on diabetic foot infection aimed at comparison of the effect of bee honey with another 

concentrated carbohydrate solution like glycerin and with a group using betadine and saline. Patients, Materials and Methods: 

The patients were divided into three groups; Group A: dressing with bee honey, Group B: dressing with glycerin magnesia and 

Group C: represented the control group dressed with Betadine and Saline. Results: We observed that the tested materials had 

positive effects on diabetic foot infections but honey surpassed all by reducing the debridement times and the load of infecting 

organisms. Conclusion: Local wound care plays a good role when topically applied to treat diabetic foot wounds. Honey seems 

effective in combating infection and helps wound healing. 
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1. Introduction 

Diabetic foot refers to any pathology that affects the foot 

resulting from diabetes or its long-term complications. The 

diabetic foot is a major economic problem, and its 

management has not always been performed in a most cost 

effective way [1]. Hydrocolloid gel applied to the wound and 

covered by a semi-occlusive dressing can be used. Materials 

composed of calcium alginate allow absorption of wound 

exudates. Saline strength betadine dampened gauze packed in 

a wound and allowed to dry is a simple cost effective method 

[2]. 

Honey as an adjuvant for acceleration of wound healing is 

widely accepted in Falk medicine and the use of wound 

salves containing honey was mentioned in Egyptian papyri 

dating from before 2000 BC [3]. Honey was alleged to 

possess a wide variety of activities due to its physical 

properties, antibacterial power, epithelial regeneration, 

antioxidants it contains, and lastly the power to release 

cytokines and interleukines from their stores [4]. Application 

of honey to severely infected cutaneous wounds is capable of 

clearing infection from the wound and improving tissue 

healing owing to physicochemical properties, stimulation of 

the immune response and antibacterial actions [5]. 

This study on diabetic foot infection aimed at comparison 

of the effect of bee honey with another concentrated 

carbohydrate solution like glycerin and with a group using 

betadine and saline . 

2. Patients, Materials and Methods 

2.1. Patients 

The present study has been conducted on forty-five 

diabetic patients presented with lower extremity purulent 

problems in our department during the period from January 

2013 to August 2014. All patients were evaluated clinically, 

laboratory and radiologically to assess their present status 

and to plan for the future management aiming at decreasing 

morbidity and mortality with decreasing patient disability by 

establishing a protocol of management and future 

rehabilitation. 

The patients were divided into three groups; with 15 

patients in each: 

Group A: dressing with bee honey 

Group B: dressing with glycerin magnesia 

Group C: represented the control group dressed with 

Betadine and Saline. 
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2.2. Materials and Methods 

All patient were evaluated on admission for the risk factors 

as age, smoking, onset and duration of diabetics, 

hypertension, coronary artery disease (CAD) and renal 

impairment. Patients presented with diabetic foot problems 

with acute or chronic peripheral ischaemia were excluded 

from the study. 

2.2.1. Management Program and Guidelines 

All patients were subjected to a protocol of management 

for control of hyperglycemia and infection and local wound 

care and dressing 

2.2.2. Control of Infection 

Materials used for microbiological evaluation of the 

infection were curettage of the base of the ulcer after 

debridement, aspiration of the abscess material and sent to 

the Microbiology Unit of Al Hayat Hospital, Jeddah in a 

special transport "Stewart's" medium. All specimens were 

examined as gram-stained smears and cultured aerobically on 

blood agar and McConkey agar plates and anaerobically on 

blood agar and incubator for 24 hours. 

The isolated microorganisms were identified and the in 

vitro antimicrobial susceptibility of the bacteria isolated was 

determined by the disk diffusion. Empirical parentral broad-

spectrum antibiotics against gram-positive, gram-negative 

and anaerobic organisms were used initially. Modification to 

a more specific antibiotic when initial culture and sensitivity 

results became available was mandatory. Infection was 

considered adequately controlled when cellulitis, lymphagitis 

and edeme had resolved and wounds were free from 

purulence 

2.2.3. Debridement and Drainage 

Plain radiographic films of foot were obtained to detect the 

presence of foreign bodies, soft tissue gas, neuropathic foot 

deformities or fractures and bone changes suggestive of 

osteomylitis. Patients with undrained pus or extensive 

necrosis underwent incision and drainage, debridement or 

open minor amputation as needed. All amputations, extensive 

debridement or procedures in sensate patients were 

performed in the operating room. Densely neuropathic 

patients with limited necrosis or abscess underwent incision 

and drainage or debridement at the bed- side. Incisions were 

placed in such a manner as to promote dependent drainage. 

The concept of amputation as a drainage procedure was of 

particular importance. When a single toe was necrotic or 

gangrenous and a localized abscess was present at its base or 

at the web space, adequate drainage could be accomplished 

only by removal of the toe and generous drainage of the web. 

2.2.4. Dressing 

Once infections had been adequately drained, attentive 

post-operative care was important in minimizing further 

tissue loss and achieving limb salvage. All wounds were 

examined daily and follow-up bedside sharp debridement 

was performed as needed to remove residual infected or 

necrotic tissue. The condition of the wound determined the 

frequency of dressing i.e. in discharging wounds the dressing 

was done 2-3 times per day, while in clean or granulating 

wounds; it was done once/day or even every other day in 

order not to disturb the granulation tissue. 

2.2.5. Follow-Up 

Status of the foot lesion on discharge from the hospital 

determines post-hospitalization care. In general, those 

patients discharged from the hospital with partially healed 

wounds were continued on oral antibiotic until healing was 

complete. 

All patients discharged were monitored frequently 

(approximately once weekly) until full healing Occurred. 

Additional visits every month continued for 6 months. Foot 

examination for the previous lesion or any new lesion was 

thoroughly searched for. 

2.2.6. Definitions 

(i). Partially Clean Wound 

The authors used the status of stoppage of pus discharge 

but with no attempt at granulation tissue formation to 

describe the wound as partially clean. 

(ii). Clean Red Wound 

Proper attempt at granulation tissue formation was used to 

describe the wound as red clean. 

(iii). Complete Healing 

By complete healing, the authors meant full epithelial 

coverage. 

3. Results 

There were no significant difference in the patients of the 

three groups as regard to their demographic data including 

age, sex, body mass index (BMI), duration of diabetes and 

smoking as seen in table 1. 

Table 1. showing the demographic data for patients of both groups. 

Group 
Age 

Mean ±SD 

Sex BMI 

Mean ±SD 

Diabetes 

Mean ±SD 

Smoking 

Male Female Yes No 

A 54.53 ± 8.57 6 9 26.8 ±2.68 9.46 ±5.74 4 11 

B 53.33 ± 4.83 7 8 25.66±2.74 12.3 ±4.67 5 10 

C 53.20 ± 6.75 8 7 25±2.57 10.8 ±5.30 6 9 

 

The clinical presentations of our patients were foot abscess, 

pus-discharging wound, dorsal foot ulcer, plantar ulcer with 

and without bone exposure, osteomyelitis and gangrene and 

the detailed distribution was shown in table 2. P value was > 

0.05 i.e. no significant difference between the three groups as 

regards the types of foot lesions. 
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Table 2. showing the clinical presentation of patients in both groups. 

Presentation 
A B C Total 

No % No % No % No % 

Abscess 3 6.66 1 2.22 3 6.66 7 15.55 

discharging 

wound, 
2 4.44 2 4.44 1 2.22 5 11.11 

Dorsal ulcer 2 4.44 1 2.22 2 4.44 5 11.11 

Plantar ulcer:         

With exposed 

bone 
2 4.44 3 6.66 3 6.66 9 20 

Without 

exposed bone 
5 11.11 5 11.11 3 6.66 12 26.66 

osteomyelitis 3 6.66 5 11.11 4 8.88 12 26.66 

gangrene. 1 2.22 3 6.66 3 6.66 7 15.55 

The microorganisms isolated most frequently were proteus 

mirabilis (33.3%), Escherichia coli (22.2%), pseudomonas 

aeruginosa (20%) and klebsiella pneumonia (17.8%) while 

staph. Aureus (8.9%). Table 3 illustrated the microorganisms 

isolated from diabetic foot infections of 42 patients. 

Table 3. Showed the isolated micro-organisms from diabetic foot wounds in 

patients of the three groups. 

Microorganisms 
Group A Group B Group C 

No. %* No. %* No. %* 

Gram-positive aerobes 4      

Staph. aureus 1 2.38 - - 1 2.38 

Coagulase -ve staph. - - - - 2 4.76 

Strept. faecalis - - 1 2.38 -  

Gram-negative aerobes 48      

Escherichia coli 2 4.76 5 11.9 3 7.14 

Klebsiella pneumonia 2 4.76 3 7.14 3 7.14 

 7 16.6 4 9.52 4 9.52 

Proteus mirabilis 4 9.52 3 7.14 2 4.76 

Pseudomonas aeroginosa 

Enterobacter spp. 
2 4.76 2 4.76 1 2.38 

Acinobacter 1 2.38 -  -  

Anaerobes 5      

P. melaninogenicus 2 4.76 2 4.76 1 2.38 

Wounds showed marked clinical improvement in the form 

of stoppage of pus discharge in 12 (80%) cases from the next 

post-operative day and as long as honey is being applied in a 

fully sterile way under medical supervision; in 9 (60%) cases 

of them, the wounds were free of infection and completely 

healed after 6 weeks of application of honey while, the other 

3 cases showed healthy granulation tissue and submitted for 

coverage with theirsh graft. In the remaining 3 cases of this 

group A; 2 cases were submitted for heel reconstruction after 

eradication of infection, and the 3rd case was complicated by 

repeated infection due to incomplete debridement or 

progressive tissue death and negligent dressings away from 

medical supervision. 

In group B, treated with glycerin magnesium, it was found 

that 11 (73.3%) cases became clear of infection by the end of 

the 3rd week; 7 (46.6%) cases of them were completely 

healed after 6 weeks and 4 cases (26.6%) showed healthy 

granulation tissue and were submitted for coverage with 

theirsh graft and secondary closure of the stump after 

amputation of the gangrenous toe. In the other 4 cases; 3 of 

them were submitted for heel reconstruction of the heel 

defect, and one case was complicated by repeated infection 

of the amputation stump. 

In group C, treated with Betadine and Saline, it was found 

that, repeated bed side debridement was needed every 2-3 

days to help removal of the necrotic tissue. The outcome after 

6 weeks was the complete healing of only 6 (40%) cases, 

with 4 (26.7%) cases showing healthy granulation tissue and 

were submitted for theirsh graft, and secondary closure of the 

stump after amputation of the gangrenous toe. The fate of the 

other 5 cases was as follows: 

- 2 cases were submitted for heel reconstruction 

- 1 case readmitted with severe infection and had 

undergone below knee amputation 

- 2 cases disappeared from follow-up 

Table 4. clinical improvement in relation to time. 

G 
6 week  9 weeks  

   

NS 

   

NS 

A 
9 3 3 2 2 1 

60% 20% 20% 33.3% 33.3% 16.7% 

B 
7 4 4 3 3 2 

46.7% 26.7% 26.7% 37.5% 37.5% 33.3% 

C 
6 4 5 2 2 2 

40% 26.7% 33.3% 33.3% 33.3% 33.3% 

 

4. Discussion 

Many studies link non-healing wounds in diabetic patients 

with poor glucose control [6]. Increasing fasting plasma 

glucose levels and duration of diabetes were both associated 

with an increased risk of lower extremity amputation [7]. 

Early debridement is essential in controlling infection as 

delay may result in extension of tissue destruction and 

potentially in limb loss. Most incisions can be placed so that 

the weight-bearing surface of the foot is left intact, and if the 

blood supply is adequate, they will heal by second intention. 

The concept of minor amputation as a drainage procedure is 

of particular importance [8]. 

In this study, debridement was done in 73.3% for patients 

in group A, 73.3% in group B, and 60% for group C. It was 

repeated when indicated. Debridement is the removal of 

necrotic and infected materials from the wound and is 

considered the first and the most important therapeutic step 

leading to wound closure and a decrease in the possibility of 

limb amputation in patients with diabetic foot infection [9] 

Debridement seems to decrease bacterial counts and 
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stimulates production of local growth factors. It also reduces 

pressure, evaluates the wound bed, and facilitates wound 

drainage [ 10 ]. 

Microbiologically, diabetic foot infections are generally 

polymicrobial and among the most frequently isolated 

microorganisms from the lesions in this study were Proteus 

mirabilis and Pseudomonas aeroginosa. The incidence of 

staph. aureus in our cases is lower than that reported by 

others [11] . This difference can be explained by the 

difference in severity of infections between the two studies, 

as most mild infections are caused by aerobic gram-positive 

cocci such as Staph aureus and Streptococci while deeper, 

limb threatening infections are polymicrobial and caused by 

gram-positive cocci, gram-negative bacilli (e.g. Escherichia 

coli, Klebsiella and Proteus species) and anaerobes (e.g. 

Bacteroides species) as found in our study. 

Daily foot care and dressing was an important point in the 

management. It was done 2-3 times/ day during early phases 

of infection control according to presence or absence of 

infection and/ or necrotic tissue; wound state of discharge 

and formation of granulation tissue [12]. Eaglastein and 

Falanga found that daily care of the diabetic wound is not 

less important than vascular bypass or amputation [13]. 

In group A treated with honey, it was found that the 

amount of honey required on the wound is related to the 

amount of fluid exuding from the wound diluting it, the 

frequency of dressing changes required will depend on how 

rapidly the honey is being diluted by exudates and to achieve 

best results, the honey should be applied to an absorbent 

dressing prior to application to hold it in place. Thus, for 

moderately to heavily exuding wounds, dressing was done 2-

3 times per day. 

The clearing of infection seen when honey is applied to a 

wound may reflect more than just antibacterial properties. 

Researchers showed that the proliferation of peripheral blood 

B- lymphocytes and T-lymphocytes in cell culture is 

stimulated by honey at different concentrations [2,14]. Honey 

also stimulates monocytes in cell culture to release cytokines, 

tumor necrosis factor (TNF), interleukin (IL)-1 and IL-6, 

which activate the immune response to infection [15]. Use of 

honey for dressing is gaining popularity in the management 

of chronic wounds as it provides a moist wound environment 

that promotes autolytic debridement of necrotic tissue and 

may be a useful adjunct to serial sharp debridement [16]. 

Antimicrobial activity of honey has been attributed to 

hydrogen peroxide and phenolic compounds, although 

lethality of and inhibition by these and other components 

against microorganisms vary greatly, depending on the floral 

source of nectar [ 17].The ability of honey to kill 

microorganisms has been attributed to its high content of 

tetracycline derivatives, peroxidases, fatty acids, phenols, 

ascorbic acids and amylases [17,18]. Honey is effective in 

preventing the growth of Pseudomonas, even if the honey is 

diluted more than 10-fold by exudation from wounds. 

Natural and diluted honey (50%) in broth and solid cultures 

inhibited Bacteroides isolated from dental infections [ 17,19] 

The failure to take into account the large variance in 

antibacterial potency of different honeys may contribute, in 

part, to the large discrepancy in results reported between 

hospitals using honey in similar ways. Some have reported 

rapid clearance of infection in a range of different types of 

wounds, with all wounds being sterile in 2 weeks [20] and 

others have reported bacteria still present in wounds after 3 

weeks [21]. 

A much more interesting effect of honey is its ability to 

enhance autodebridement by absorbing edematous fluid 

around the ulcer margins and promotes granulation tissue 

formation and epithelialization [22]. Honey was said to have 

chemotactic for macrophages and promotes macrophage 

activation by enhancing the release of both TNF-a and 

interleukin-1b from monocytes. Macrophages serve to limit 

tissue damage, also remove damaged connective tissue and 

cell debris, kill pathogens, initiate new vascularization, and 

stimulate fibroblast [17,23]. 

Povidone iodine (Betadine) is a bactericidal topical agent 

which can destroy surface bacteria although it can be 

cytotoxic to the granulation tissue and it has no debriding or 

healing prompting action. 

Application of povidone iodine proves to be effective at 

reducing bacteria numbers and decreasing wound infections 

and at the same time impairs collagen synthesis, has a toxic 

effect on fibroblasts and keratinocytes, and impairs epithelial 

cell migration, therefore potentially having a detrimental 

effect on the healing process [24 ]. Iodine dressings must be 

used with care in patients with thyroid diseases, in pregnant 

or breastfeeding women or in newborn babies and up to the 

age of six months [25] . Glycerin-based materials showed 

statistically significant reduction of the mean infection scores 

in patients when used as wound dressings [26]. It has been 

shown that glycerin at high concentration will be cytotoxic to 

all cells that have been tested if they are exposed long 

enough [27]. 

Contrary, honey antimicrobial action explains the external 

and internal uses of honey. Honey has been used to treat adult 

and neonatal postoperative infection, burns, necrotizing 

fasciitis, infected and nonhealing wounds and ulcers, boils, 

pilonidal sinus, venous ulcers, and diabetic foot ulcers [28]. 

Long-term use of povidone iodine has been loosely 

associated with mild hyperthyroidism and long-term use is 

not recommended for patients with impaired thyroid function. 

It has been suggested that iodine has a negative impact on 

cells involved in the wound healing process and because of 

this its safety and efficacy have been questioned [24]. In 

contrast, the honey-based product showed excellent 

cytocompatibility with tissue cell cultures [29] and for long 

term use as in the management of chronic foot ulcers proved 

to be efficacious, cost-effective, and acceptable by both 

clinicians and patients [30]. 

No significant differences in the outcome were detected 

between the 3 groups. However, because of the small size of 

the study, this should be interpreted as being an insufficient 

evidence of topical effect of honey, rather than being an 

evidence of its little effect. 

Future trials of dressing with bee honey for diabetic foot 
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ulcers, therefore need to be done on larger numbers of 

patients. In addition the role of co-interventions, such as 

wound debridment and weight bearing measures should be 

explored. 

5. Conclusion 

Foot complications in diabetics are one of the most serious 

and costly complications of diabetes mellitus. Amputation of 

(or part of) a lower extremity is usually preceded by a foot 

ulcer. The basic principles of prevention and treatment 

depend upon local circumstances. Local wound care plays a 

good role when topically applied to treat diabetic foot 

wounds. Honey seems effective in combating infection and 

helps wound healing 
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