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INTRODUCTION

Background: Active Leptospermum honey has non-peroxide
antibacterial and anti-inflammatory effects, rendering it suitable for
wound healing. Leptospermum honey is endemic in New Zealand
belonging to the manuka bush (Leptospermum scoparium). The
objective of the present research was to compare the efficacy of
manuka honey dressing with conventional dressing regarding
skin graft donor sites following a burn injury.

Methods: This study was carried out in the department of surgery,
Iran University of Medical Sciences, Tehran, Iran. It is a non-
controlled prospective trial, and an open-label study, analyzing
Leptospermum honey and conventional dressing for the treatment
of donor site areas for skin grafts. Data were collected from 15
eligible patients with burn wound. Two independent donor sites
were formed, one of which was treated with active Leptospermum
honey dressing and the other covered through the conventional
method. Further collected was information regarding subjects’
demographics, self-reported pain (VAS scale), wound surface
areas and bacterial wound culture.

Results: In the treatment of skin graft donor sites, honey proved
to be less painful compared with the conventional group (P=0.001).
Three and seven days following treatment, a significant decrease
was observed in the mean wound surface areas in the honey
group (P=0.001). There was no significant difference between
honey and conventional dressings with regards to the rate of
infection (20% in honey dressing versus 40% in conventional
group; P=0.068).

Conclusions: Active Leptospermum honey dressing accelerates
the healing process, decreases pain and has antimicrobial activity
and can be used for care of skin graft donor sites.
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materials combined with a number of other factors,
such as low water activity, and low pH generate a

Employing honey as a wound treatment was
primarily acknowledged by the ancient Greeks and
Egyptians '. It is a known fact that honey prevents
a wide spectrum of bacterial infections *°. Honey
contains glucose, fructose, sucrose, amino acids,
vitamins, minerals, enzymes, and water *. These
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high antimicrobial effect >¢. Studies have recently
reported an increase in the incidence of resistance
to antibiotics and ineffectiveness of antibacterial
topical dressings, an issue which requires alternative
care options 7.

Evidence supports the use of honey as a dressing
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material for a broad spectrum of wounds %°. Honey
provides moist wound healing and inhibits or
quickly clears the existing wound infections '°.
Moreover, it has been successfully used for many
types of disease in certain centuries .

Honey has been employed as a dressing substance
for many broad wounds such as burn wounds,
chronic ulcers, decubitus ulcers, traumatic wounds
and wound dehiscence . It is also applied on
skin grafts, and infected skin graft donor sites '°.
Special honey is now obtainable in various sterile
types licensed for use in wound treatment in
Australia, Canada, the European Union, Hong Kong,
New Zealand and the USA . New Zealand and
Australian honey, known as active Leptospermum
honey, is marketed as Medihoney '°>, which has
antibacterial activity without the peroxide activity
and osmolarity of normal honey '°.

In a study, methylglyoxal was the reason for
non-peroxide activity 7. The antimicrobial activity
in Leptospermum honey is similar to ionic silver,
minus the latter’s toxicity '®. Medihoney calcium
alginate was employed for the management of
moderately to heavily exuding wounds °. It has
the capacity to facilitate wound healing via pH
modulation, suppression of protease activity,
high osmolarity, production of very low levels
of hydrogen peroxide, and augmenting the
stimulation of inflammatory cytokines, such as
inherent antibacterial properties .

This study evaluated the antimicrobial properties
of Leptospermum honey dressing and its potential
to accelerate the wound healing process, decrease
pain, and treat skin graft donor sites following a
burn injury, compared with conventional dressing.

MATERIALS AND METHODS

This study was conducted in the department
of surgery, Iran University of Medical Sciences,
Tehran, Iran. It is a non-controlled prospective trial,
and an open-label study, assessing Leptospermum
honey and conventional dressing with regards to
the treatment of donor site areas for skin grafts.
Data were collected from 15 eligible patients with
burn wound. For each patient, two independent
donor sites were formed, one of which was treated
with active Leptospermum honey dressing and the
other with conventional method from May 2015 to
April 2016. Ethical approval was gained from the

Ethics Committee of Iran University of Medical
Sciences. Moreover, written informed consent
was obtained from all patients, who were later
interviewed as per a predesigned pretested form. A
complete clinical examination was further carried
out. Information regarding subjects” demographics,
self-reported pain (VAS scale), wound surface area
and bacterial wound culture was collected.

The donor site with an area of 20*10 cm? and
not deeper than 0.4 mm, was randomly divided
into two sites. The test group was covered with
Leptospermum honey dressing and the control
group was covered with nitrofurazone ointment.
Most donor site areas belonged to the thigh
region, and the frequency of the donor site was
33.3% on the lateral right thigh, 26.7% on the left
thigh, 13.3% on the medial left thigh, 13.3% on the
foreside right thigh, 6.7% on the foreside left thigh,
and 6.7% on the lateral right arm. The skin was
removed by charging Dermatomes, and all patients
received appropriate and routine treatment of burn
ointment. Donor site assessment and dressing
change were done postoperatively, on Days 3 and
7. Using Image ] software, photographs were taken
during the dressing change for the assessment of
wound surface areas. Patients were asked by two
anesthesiologists and a trained nurse to specify
the degree of dressing pain on a visual analog
scale (VAS) of 0 (no pain) to 10 (excruciating
pain). The wound was assessed by two surgeons
and an infectious disease specialist, 3 and 7 days
post treatment. Wound culture taken during the
dressing change was sent for bacterial wound
culture testing.

Patients allergic to honey, or having systemic
disease or chronic alcoholism were excluded from
the study.

Descriptive statistics were used to summarize
the demographics of the patients. Quantitative
variables were compared between groups using
Wilcoxon and Friedman test. For qualitative data,
Fisher’s exact test was used, and data were analyzed
through the use of SPSS 20 software (SPSS, Chicago,
IL, USA). A P-value less than 0.05 was considered
statistically significant.

RESULTS

Fifteen patients (thirty wounds) were included
in this study. The Mean=SD age of the participants
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Table 1. The wounds’ surface areas according to dressing type and the day of follow up

Dressing group

Wounds’ surface areas - Diff. (95% ClI) P-value
Honey Conventional
Day 1 82.1+22.95 86.8+22.78 -4.7 (-21.8 to 12.4) 0.173
Day 3 1.69+2.5 36.15+23.55 -34.46 (-46.99 to -21.93) 0.001
Day 7 0.76+1.65 19.1+21.89 -18.33 (-30.48 to -6.18) 0.001
Table 2. The wounds’ surface areas comparison between groups
Wounds’ surface areas
. . o g

Dressing group diff (Day 3-Day 1) diff (Day 7-Day 1) Diff. (95% Cl) P-value
Honey -80.41+22.52 -81.34+22.6 0.93 (0.35to 1.51) 0.001
Conventional -50.67+33.75 -67.73+31.39 -17.06 (-24.93 to -9.19) 0.001

was 37.00+15.68 years, and the mean of burn in
patients was 21.00+12.10 % (Table 1).

Table 1 shows the wound surface areas of the
study samples on days 1, 3, and 7. On day 1, the
mean wound surface areas of the honey group
and conventional group were 82.1+22.95 cm?
and 86.8+22.78 cm?, respectively. No significant
difference was observed between the groups
with regards to the wound surface areas on day
1 (P=0.173). On day 3, the mean wound surface
areas of the honey group and conventional group
were 1.69+2.5 cm? and 36.15+23.55 cm?, respectively
(P=0.001). Finally, on day 7, the mean wound surface
areas in the honey group and conventional group
were 0.76+1.65 cm? and 19.1+21.89 cm? (P=0.001)
(Table 1). There was a significant decrease in the
mean wound surface areas in the honey group, 3
and 7 days after the treatment (P=0.001).

Table 2 shows the wound surface areas of the
patients. The mean difference of days 3 and 1
regarding the wound surface areas of the honey
group and conventional group was -80.41+22.52 cm?
and -50.67+33.75 cm? (P=0.001). The mean difference
between Days 7 and 1 regarding the wound surface
areas of the honey group and the conventional

and seven days post treatment.

Three wounds (20%) in the honey group and six
wounds (40.0%) in the conventional group had a
positive bacterial wound culture. No association
was found between the two groups concerning
bacterial wound culture (P=0.064) (Table 3).

On Day 3, the mean of pain was 3.67+1.45 in the
honey group, and 8+1.36 in the conventional group,
indicating a significant difference (P=0.001). On
day 7, 2.67+1.29 was the pain mean of the honey
group and 7.13+1.5 was that in the conventional
group (P=0.001). There was a significant difference
in pain between groups, 3 and 7 days after the
treatment (P=0.001 and 0.006 respectively) (Table 4).

DISCUSSION

Honey is available in most countries, but its
medical potential remains grossly underutilized.
It is increasingly used for antibacterial activity and
wound healing, and recent studies have reported

Table 3. Distribution of bacterial wound culture in the two groups

Bacterial wound culture

Group Positive Negative P-value
group was -81.34+22.6 cm? and -67.73+31.39 cm? N % N %
(P=0.001) (Table 2). In the treatment of skin graft Honey 3 20 12 80
donor sites, a significant reduction was observed Conventional 6 40 9 60 0.064
in the wound surface areas of both groups three Total 9 30 21 0
Table 4. Pain in patients according to dressing group and the day of follow up

Pain Dressing group Diff. (95 % CI) P-value
Honey Conventional
Day 3 3.67+1.45 8+1.36 -4.33 (-5.26 to -3.4) 0.001
Day 7 2.67+1.29 7.13+1.5 -4.47 (-5.33 to -3.6) 0.001
Diff. (95 % Cl) 1(0.58 to 1.42) 0.87 (0.36 to 1.37)
P-value 0.001 0.006
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that the applications of the honey are of several
sorts 2022, The aim of the present study was to
investigate the effect of active Leptospermum
honey on skin graft donor sites following a
burn injury, and to provide a comparison with
conventional dressing. Many studies corroborate the
effectiveness of honey in healing various types of
wounds 228,

In this study, there was no significant difference,
on Day 1, between the two groups regarding wound
surface areas. On days 3 and 7, on the other hand,
a significant decrease was seen in the honey group
compared with the conventional group. An almost
complete healing occurred in honey group after
seven days, indicating that Leptospermum honey
heals wounds more rapidly comparisons with the
conventional treatment.

Subrahmanyam et al. showed that all superficial
burn wounds treated with honey healed within 21
days, compared to the 84% of those treated with
silver sulfadiazine 2. The rate of wound healing
increased after treatment with honey in other
studies 2426,

In the present study, Leptospermum honey
had less pain compared with the conventional
group, in the treatment of skin graft donor sites.
A significant difference was observed between
the groups regarding the degree of pain, 3 and 7
days post treatment. Certain studies have analyzed
the pain involved in wound healing with honey
dressing %, many of which reported that honey
dressing entailed less pain in patients 25263132,
Dunford and Hanano investigated whether or not
Medihoney is an acceptable treatment for patients
with leg ulcers with respect to pain reduction,
odour control and overall patient satisfaction; they
reported that the pain was reduced, odorous wounds
became deodorized promptly and, in many cases,
the healing process was expedited. Overall, they
concluded that Medihoney treatment has a positive
effect on patient satisfaction **. In one study, the
conclusion was that the pain experienced in honey
dressing is not related to the wound healing *. In
some studies, in line with the present research, the
pain relief was better than the speed of wound
healing *>?¢3132, Pain in burn patients is a very
important factor and the dressing change is, more
often than not, accompanied by pain, especially
in skin graft donor sites. An important factor in
burn treatment is to control pain during dressing

change. Accordingly, in addition to accelerating
the wound healing process, appropriate dressing
helps reduce pain *.

In this study, 20% in the honey group, and
40% in the conventional group had a positive
bacterial wound culture, which indicates no
significant difference between the groups. The
evidence provided in this study suggests that
active Leptospermum honey is an antibacterial
honey that is a promising agent in the management
of skin graft donor sites following a burn injury.

Moghazy et al. reported that bacterial ulcer load
was significantly reduced in diabetic foot ulcers
following the use of honey dressings *. Recent
studies have shown that in addition to antimicrobial
effects, honey has a low pH and a high osmolarity
and induces the enzymatic production of hydrogen
peroxide 2%,

In his laboratory studies conducted in 2015,
Molan reported that honey has antibacterial
activities Y. A number of studies have shown
that the non-peroxide antibacterial effects of
Leptospermum honey are more special compared to
other sorts of honey *. Moreover, the antibacterial
activity of Leptospermum honey was related to
methylglyoxal 737,

No adverse effects have been reported with
regards to the wound healing of honey *°.
Neither did our study find any negative effects
associated with honey. Taken together, the
present study showed that Leptospermum
honey, with its antimicrobial activities, offers
advantages in accelerating the healing process
and decreasing pain. Some studies have reported
similar results with Leptospermum honey from
New Zealand #1-4,

CONCLUSION

Honey offers advantages in accelerating the
healing process, decreasing pain, and antimicrobial
activities as far as the treatment of skin graft donor
sites is concerned. Given the small sample size of
this research, it is recommended that future studies
be of larger sample sizes.

Acknowledgments

We are very grateful to Mrs. L. Eshghi and Mrs.
M. Sattarzadeh for their cooperation and support.

4 Iranian Journal of Dermatology ©2018 Iranian Society of Dermatology



Conflict of Interest: None declared.

REFERENCES

1.

10.

12.

13.

14.

15.

16.

17.

Simon A, Traynor K, Santos K, et al. Medical honey
for wound care—still the ‘latest resort’? Evid Based
Complement Alternat Med. 2009;6(2):165-73.

. Cooper R, Molan P, Harding K. Antibacterial activity of

honey against strains of Staphylococcus aureus from
infected wounds. J R Soc Med. 1999;92(6):283-5

. Tan HT, Rahman RA, Gan SH, et al. The antibacterial

properties of Malaysian tualang honey against wound and
enteric microorganisms in comparison to manuka honey.
BMC Complement Altern Med 2009;9(1):34.

. Sato T, Miyata G. The nutraceutical benefit, part lll: honey.

Nutrition. 2000;16(6):468-9.

. Aljady A, Kamaruddin M, Jamal A, et al. Biochemical

study on the efficacy of Malaysian honey on inflicted
wounds: an animal model. Med J Islamic World Acad Sci.
2000;13(3):125-32.

. Pieper B. Honey-based dressings and wound care: an

option for care in the United States. J Wound Ostomy
Continence Nurs. 2009;36(1):60-6.

. Nasir NA, Halim AS, Singh KK, et al. Antibacterial

properties of tualang honey and its effect in burn wound
management: a comparative study. BMC Complement
Altern Med 2010;10(1):31.

. Gethin GT, Cowman S, Conroy RM. The impact of

Manuka honey dressings on the surface pH of chronic
wounds. Int Wound J. 2008;5(2):185-94.

. Lotfi A. Use of honey as a medicinal product in wound

dressing. RJBS. 2008;3(1):136-40.

Molan PC. The evidence supporting the use of honey as a
wound dressing. Int J Low Extrem Wounds. 2006;5(1):40-
54.

. Zumla A, Lulat A. Honey--a remedy rediscovered. J R Soc

Med. 1989;82(7):384.

Efem S. Clinical observations on the wound healing
properties of honey. Br J Surg. 1988;75(7):679 81.

Robson V WR, Molan PC. The use of honey in split
skin grafting. Poster presented at the European Wound
Management Conference and Exhibition. Harrogate, UK.
2000.

Blair S, Cokcetin N, Harry E, et al. The unusual
antibacterial activity of medical-grade Leptospermum
honey: antibacterial spectrum, resistance and
transcriptome analysis. Eur J Clin. Microbiol Infect Dis.
2009;28(10):1199-208.

Smith T, Legel K, Hanft JR. Topical Leptospermum
honey (Medihoney) in recalcitrant venous leg wounds:
a preliminary case series. Adv Skin Wound Care.
2009;22(2):68-71.

Molan P. Why honey is effective as a medicine: 2.
The scientific explanation of its effects. Bee World.
2001;82(1):22-40.

Mavric E, Wittmann S, Barth G, et al. Identification
and quantification of methylglyoxal as the dominant

Iranian Journal of Dermatology, Vol 21, No 1

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Honey dressing in skin graft donor sites

antibacterial constituent of Manuka (Leptospermum
scoparium) honeys from New Zealand. Mol Nutr Food Res
2008;52(4):483-9.

Visavadia BG, Honeysett J, Danford MH. Manuka honey
dressing: An effective treatment for chronic wound
infections. Br J Oral Maxillofac Surg. 2008;46(1):55-6.

Molan PC. The antibacterial activity of honey: 1.
The nature of the antibacterial activity. Bee World.
1992;73(1):5-28.

Haq E. Honey: Food with healing potential. [JAFST.
2012;3(2):83-91.

Dustmann J. Antibacterial effect of honey. Apiacta.
1979;14(1):7-11.

Mundo MA, Padilla-Zakour Ol, Worobo RW. Growth
inhibition of foodborne pathogens and food spoilage
organisms by select raw honeys. Int J Food Microbiol.
2004;97(1):1-8.

Subrahmanyam M. A prospective randomised clinical and
histological study of superficial burn wound healing with
honey and silver sulfadiazine. Burns. 1998;24(2):157-61.

Suguna L, Chandrakasan G, Ramamoorthy U, et al.
Influence of honey on biochemical and biophysical
parameters of wounds in rats. J Clin Biochem
Nutr.1993;14(2):91-9.

Al-Waili N, Saloom K. Effects of topical honey on post-
operative wound infections due to gram positive and
gram negative bacteria following caesarean sections and
hysterectomies. Eur J Med Res. 1999;4(3):126-30.

Subrahmanyam M, Sahapure A, Nagane N, et al. Effects
of topical application of honey on burn wound healing. Ann
Burns Fire Disasters. 2001;14(3):143-5.

Oluwatosin O, Olabanji J, Oluwatosin O, et al. A
comparison of topical honey and phenytoin in the
treatment of chronic leg ulcers. Afr J Med Med Sci.
2000;29(1):31-4.

Ahmed AKJ, Hoekstra MJ, Hage JJ, et al. Honey-
medicated dressing: transformation of an ancient remedy
into modern therapy. Ann Plast Surg. 2003;50(2):143-8.

Dunford C, Cooper R, Molan P, et al. The use of honey in
wound management. Nurs Stand. 2000;15(11):63-8.

Molan PC, Betts J. Clinical usage of honey as a wound
dressing: an update. J Wound Care. 2004;13:353-7.

Misirlioglu A, Eroglu S, Karacaoglan N, et al. Use of honey
as an adjunct in the healing of split-thickness skin graft
donor site. Dermatol Surg 2003;29(2):168-72.

Cooper R, Molan P, Krishnamoorthy L, et al. Manuka
honey used to heal a recalcitrant surgical wound. Eur J
Clin Microbiol Infect Dis. 2001;20(10):758-9.

Dunford C, Hanano R. Acceptability to patients of a honey
dressing for non-healing venous leg ulcers. J Wound
Care. 2004;13(5):193-8.

Moghazy A, Shams M, Adly O, et al. The clinical

and cost effectiveness of bee honey dressing in the
treatment of diabetic foot ulcers. Diabetes Res Clin Pract.
2010;89(3):276-81.

Allen K, Molan P. The sensitivity of mastitis-causing
bacteria to the antibacterial activity of honey. New Zeal J
Agr Res. 1997;40(4):537-40.



Bokaiean et al.

36.

37.

38.

39

40.

Kwakman PH, te Velde AA, de Boer L, et al. How honey
kills bacteria. FASEB J. 2010;24(7):2576-82.

Biglari B, Vd Linden P, Simon A, et al. Use of Medihoney
as a non-surgical therapy for chronic pressure

ulcers in patients with spinal cord injury. Spinal cord.
2012;50(2):165-9.

Kshirsagar A, Mahna A, Pednekar A, et al. To compare
Manuka honey dressing with conventional dressing in
surgical wound. JEBMH. 2014;1(11):1418-24.

. Adams CJ, Boult CH, Deadman BJ, et al. Isolation by

HPLC and characterisation of the bioactive fraction of

New Zealand manuka (Leptospermum scoparium) honey.

Carbohydr Res. 2008;343(4):651-9.

Molan PC. Re-introducing honey in the management of

41.

42.

43.

44.

wounds and ulcers-theory and practice. Ostomy Wound
Manage. 2002;48(11):28-40.

Cooper R, Molan P, Harding K. The sensitivity to honey of
gram-positive cocci of clinical significance isolated from
wounds. J Appl Microbiol. 2002;93(5):857-63.

Cooper R, Wigley P, Burton N. Susceptibility of
multiresistant strains of Burkholderia cepacia to honey.
Lett Appl Microbiol. 2000;31(1):20-4.

Cooper R, Halas E, Molan P. The efficacy of honey in
inhibiting strains of Pseudomonas aeruginosa from
infected burns. J Burn Care Res. 2002;23(6):366-70.

French V, Cooper R, Molan PC. The antibacterial activity
of honey against coagulase-negative staphylococci. J
Antimicrob Chemother. 2005;56(1):228-31.

Iranian Journal of Dermatology ©2018 Iranian Society of Dermatology





