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Abstract: Burns is a global public health problem in the developed world and expensive burn dressings are not
universally available. Most burns patients suffer from a deep second degree burn that can be treated
conservatively. However, the ideal dressing for the burn wound has not been identified. This study is
performed in animal experiment to compare the healing of deep second degree burns treated with silver
sulfadiazine (SSD) and a Mixture of Honey, Beeswax and olive oil (MHBO). A standard deep second-degree
burn wound was produced, in five dogs, each dog has three groups; MHBO, SSD 1% cream and control group
(no topical therapy at all). The efficacy of treatment was assessed based on the healing percentage of the
wound, time to complete wound healing and the degree of inflammation and exudation. Wound contraction was
higher in MHBO group than both SSD and the control group. It was significantly higher in MHBO group than
the control group on days 18, 21, 24 and 27 while significantly higher than the SSD group on days 21 and 24.
The mean times for wound complete closure were 21.9+2.23 and 24.7+£2.39 days for MHBO and SSD,
respectively, being significantly shorter for MHBO. Clinically, inflammatory reaction and exudation were less
in MHBO group than the SSD group and control group. Using topical MHBO will accelerate the burn wound
healing process in comparison with both the control and SSD groups and can be used as an adjunctive or

alternative agent in the future.

Key words: Beeswax * Burn * Dog + Honey - Olive Oil -+ Wound-Healing

INTRODUCTION

Burns are one of the most common injuries seen the
world over [1, 2]. Burns not only impair the cutaneous
tissue locally, but may also cause some systemic effects,
such as loss of fluid and protein, sepsis, changes in the
metabolic state and involvement of the hematological and
immune systems [3]. Full-thickness burns involve both
the outer layer (epidermis) and the underlying layer of the
skin (dermis) [3, 4]. Burn management involves a
prolonged period of hospitalization, expensive medication
and surgical operations. Also, burns may cause patients
to require long-term rehabilitation. However, some burns
are not severe and can be handled outside the hospital
setting in order to reduce both the burdens of cost and of
hospitalization time [5]. Many of the synthetic drugs used
to treat burns are not cost effective because of their high
expense. Some effective methods, such as recombinant

growth factors and tissue-engineered wound dressings,
are highly expensive and beyond the reach of most
patients in the developing world. Current burn treatments
also present chances for unwanted adverse effects.
Currently, the most commonly used local treatment for a
burn is 1% silver sulfadiazine (SSD), which is useful to
keep the burn wound free from bacterial contamination.
However, studies revealed that the healing process of full
thickness burn wounds is delayed by using SSD. Thus,
researchers are looking for a better alternative burn
dressing [6-8].

Previous studies show that using traditional herbal
medicine is effective in healing wounds. Traditional herbal
medicine is gaining popularity because of its widespread
availability, no or fewer adverse effects, moderate
efficacy and low cost as compared with synthetic drugs
[9]. Honey is one of the oldest known medicines. It has
been valued highly in the Middle East and was mentioned
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in the Holy Quran since 1436 years ago. It has been used
for treatment of respiratory diseases, urinary diseases,
gastrointestinal diseases and skin diseases including
ulcers, wounds, eczema, psoriasis and dandruff [10].
Honey reduces inflammation, edema and exudation,
promotes healing, diminishes the scar size and stimulates
tissue regeneration [11-13]. The basis of using beeswax in
the mixture was derived from the observation that
beeswax has antibacterial properties [14].

One such potential burn dressing is olive oil, which
was selected for several reasons: when destruction of the
skin occurs, as happens with burns, one of the first
reactions of the cells in the stratum corneum is to
secrete fatty acids in order to restore the permeability
barrier [15, 16]. On the other hand, they are more resistant
to oxidative stress, which occurs in the burn area, than
polyunsaturated fatty acids. Finally, fatty acids have
antimicrobial properties [17], which can potentially reduce
wound contamination. Olive oil also contains vitamin E
[18] and phenol compounds such as hydroxytyrosol,
tyrosol, oleuropein, 1- acetoxypinoresinol and (+)-
pinoresinol, which are known to have powerful
antioxidant potential [18-20]. Because free radicals play an
important role in the pathophysiology of burns [21-27],
both locally and systematically, using an antioxidant as a
topical burn therapy may help in the recovery process.

Honey, beeswax and olive oil are natural materials
that contain flavonoids, antioxidants, antibacterial
ingredients and effects cytokines production by skin cells
when applied topically [28, 29]. The aim of this study was
to compare the healing of second degree burns treated
with MHBO mixture or SSD.

MATERIALS AND METHODS

Chemicals and Drugs
Silver Sulfadiazine: 1% topical cream (EIl-Nasr
Pharmaceutical Chemicals Co. Cairo, Egypt).

MHBO Mixture: MHBO mixture was prepared by
thoroughly mixing of natural honey, olive oil and beeswax
(v/v/v, 1:1:1). Natural unprocessed beeswax was obtained
from Abo-Elkheir Farm, Zifta, Gharbeya Governorate,
Egypt. The natural, pure mono floral clover honey was
obtained from (IMTENAN Ethical nutrition, Cairo, Egypt)
and it was supplied directly from the company without
heating or irradiation and stored in dark containers at
room temperature for use in the study. The honey was
subjected to analysis of physical characters and chemical
composition in Scientific Lab, Faculty of Veterinary
Medicine, Kafrelsheikh University, Egypt. Honey was
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Fig. 1: The location of burn-wounds on the back of the
dog.
Representative images of the burns on the day of
starting the experiment (A) and 6 days post-burn
after debridement of necrotic tissue had been
performed (B).

dark yellow in color and its composition included fructose
32%, glucose 21%, acidity 12%, moisture 17.9% and pH
3.7 and a carbohydrate content of 72.4 g/100 g. The olive
oil used in the mixture was an extra virgin olive oil
(Colavita, Pomezia, Rome, Italy).

Animals: Five healthy male mixed breed dogs, 13-15-
month-old, weighing 10-14 kg were used for this
experiment. The study protocol was reviewed and
approved by the Animal Care Committee, Faculty of
Veterinary Medicine, Kafrelsheikh University,
accordance with Egyptian ethical codes for studies on
experimental animals.

in

Study Protocol: General anesthesia was performed with
0.2% ketamine HCI by intravenous drip method after
premedication with xylazine (5 mg/kg). Each dog was then
placed in the prone position and prepared for aseptic
surgery. Equal sets of standardized deep, second-degree
burn wound was created with a hot iron plate (diameter:
2x2cm) at an identical temperature (warmed 5 minutes
within a water bath at 100°C and placed for 20 seconds on
the animal back with an equal pressure) (Figure 1, A) [30].
The 30 burn skin wounds of the five dogs were randomly
assigned in three groups (10 wounds each), Each dog had
six burn skin wounds, 2 wounds in the MHBO group, 2
wounds in the SSD group (SSD cream) and 2 wounds in
the control group (untreated group). After removal of
necrotized tissues (Figure 1, B), all wounds were covered
with a non-adherent occlusive bandage. The bandage was
changed every 3 days and MHBO and SSD cream were
reapplied every 3 days. Scabs that covered the wound
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were gently removed, to allow the assessment of the
wound.

The primary outcome criterion was the percentage
wound healing. For assessment of wound healing, digital
photography was taken every 3 days. The photographs
are then assessed by software Image j and the percentage
of healing was determined as follows: Percent of wound
healing = [initial wound area — unhealed wound area /
initial wound area] x 100.

The secondary outcome criterion was the time
period between the infliction of the burns to complete
wound closure and it was performed visually every 3
days. The clinical course of skin lesions by burns was
evaluated for 27 consecutive days based on the following
aspects: redness, swelling, crust, bleeding, secretion,
granulation tissue. The intensity of clinical signs was
scored (0-3) as 0: absent, 1: mild, 2: moderate, 3: strong.

Data Analysis: Data were collected, analyzed and
reported as mean and standard deviation (Mean£S.D.).
Statistical comparisons between groups were carried out
by using SPSS software (Version 16.0, Chicago, IL, USA).
One-way ANOVA followed by post-hoc Tukey’s test
were used to analyze the data. P<0.05 was considered as
statistically significant.

Fig. 2: Effects of Chemicals and Drugs on burns healing.

24 Day post burn

RESULTS

The wound size was stated as 100% on day 6
post-burn and wound size on other days calculated
compared to the day 6 post-burn (Figure 1). After day
6 post-burn, wounds were initiated in both MHBO and
SSD groups with a degree more than that of the control
group.

Wound contraction  was  higher in the
MHBO group than both SSD and the control
group. MHBO group was significantly higher than
the control group on days 18 (P<0.05), 21 (P<0.01)
and 24 (P<0.01), 27 (P<0.001), while significantly
higher than the SSD group on days 21 (P<0.001) and
24 (P<0.001) (Figure 2 and 3). The wound size percent at
6,9, 12, 15, 18, 21, 24 and 27 days after burn injury are
shown in Figure 3.

The mean times for wound complete closure
were 22.9+2.56 and 25.7+2.31 days for MHOB and
SSD, respectively, being significantly shorter for
MHOB (P<0.05). Clinically, inflammatory reaction and
exudation were less in MHOB group than SSD and the
control group but not significantly. Also, there were no
adverse outcomes (such as infection) noted in any of the
groups.

SSD group

Visualization of burned wounds from MHBO, silver sulfadiazine and control groups on day 21 and 24 post-burn.

246



Global Veterinaria, 14 (2): 244-250, 2015

120 1 ¥ MHBO
~
w 100 H 55D
- Control
3 80 - as
=
'g 60
§
et
a 20
I
0
Day 6 Day9 Dayl2 Dayl5 Dayl8 Day2l Day24 Day27
Days post-burn

Fig. 3: The effect of MHBO, silver sulfadiazine on burns wound healing.
Comparison of wound burn sizes in the MHBO, (SSD) and control groups. The wound size was defined as 100%
on day 6 post-burn and then calculated and compared with day 6 thereafter. *p < 0.05, **p <0.01 and # p < 0.001
by One-way ANOVA followed by post-hoc Tukey’s test. (#) represent the significant difference between MHBO

group and the silver sulfadiazine group.
DISCUSSION

Burn is one of the most widespread injuries in the
world. The pathophysiology and histopathology of
thermal burns in animals is very similar to that in humans
[30, 31]. SSD cream is the most widely used topical
treatment for burn injury in animals [32-34]. The
antimicrobial efficacy of SSD is probably the main reason
for the use of this agent. Although SSD is considered a
gold standard for treatment of burn injuries, prolonged
application of this agent may result in a longer
hospitalization [35, 36], indicating the need for a better
burn dressing.

The wuse of natural products such as, honey,
bees wax and olive oil to treat burns has great
appeal, especially in underdeveloped countries,
where more sophisticated and expensive therapies
are not always available. A variety of natural
products have been reported for the treatment of
superficial burns, including Green tea (Camellia
sinensis) [37], Aloe vera [30, 38], papaya extract [39],
boiled potato peels [40], banana leaves [41], crude
honey [42] and olive oil [1] with variable degrees of
success. Because of their widespread availability, their
hydrophobic nature and the presence of several
substances with antioxidant activities, MHBO mixture

possesses many characteristics that make it an
appealing target for investigation into local burn
wound therapy. Assessment of wound size was

employed for evaluating efficacy of MHBO in the
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treatment of burn injuries in dogs. These results
indicated that MHBO 1is able to accelerate the rate of
wound healing and shortens the time of healing,
compared with those treated with SSD in burned dogs.
Moreover, the results of our studies involving clinical
cases in dogs and horses (data were not shown) would
indicate that the application of MHBO accelerated wound
healing.

Honey reduces pain, edema, exudates and scar
formation [43]. Honey seems to accelerate wound healing
as measured by the thickness of granulation tissue,
epithelialization from the periphery of the wound and the
size of the open wound [44]. Pure honey inhibited fungal
growth and diluted honey appears capable of inhibiting
toxin production [45].

A natural mixture of high molecular weight alcohol
(D-002) isolated and purified from beeswax, produces a
significant reduction of exudate volume in carrageenan-
induced pleuritic inflammation [46]. D-002 reduced
leukotriene B4 and thromboxane B2 and diminished
granuloma weight [47]. Olive oil is a source of at least 30
phenolic compounds such as hydroxytyrosol and
oleuropein which have bactericidal activity [18]. Phenolic
acid in olive oil has protective effect against cytotoxic
effect of reactive oxygen species [48]. Olive oil contains
a high percentage of monounsaturated fatty acids [49]
and can potentially help restore the permeability barrier.
In addition, monounsaturated fatty acids are an important
component of cell membranes in the burn site, since they
make the cell membranes more fluid [50] compared with
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saturated fatty acids and in this way hasten cell
metabolism. The present study showed a decrease of
inflammation and exudation following MHBO treatment
more than SSD and control but not significantly. The anti-
inflammatory effects of MHBO can contribute to resolving
the inflammatory process induced by burn injury [30].

The mechanism of action of honey has not been
definitely known, though acidity, osmolality and
hydrogen peroxide production have been proposed as an
important factor [13]. Honey has been shown to increase
nitric oxide in saliva taken from normal individuals [51].
In addition, it was found that various honeys contained
different amount of nitric oxide metabolites and
intravenous honey could increase urinary nitrite excretion
in the animals [52]. Flavonoids, rich in olive oil and honey,
have potent antioxidant, cytoprotective and anti-
inflammatory activities and inhibited histamine, IL 6 and
IL 8 [53]. Nitric oxide reduced incidence of skin infection
in psoriasis [54]. Nitric oxide donors significantly reduced
the number of CDI14 and CD3 cells infiltrating the
epidermis in psoriatic skin [55].

The mechanism of therapeutic effects of MHBO on
burn lesions might be attributed to elevation of nitric
oxide in the lesions, inhibition of fungal or bacterial
growth, inhibition of leukotriene B4 and to its antioxidant
and anti-inflammatory activities. One of the main
limitations of this study is the histological examination to
support our findings. Further studies were required to
understand the mechanism underlining the effect of
MHBO on wound healing after burn in dogs.

In conclusion, MHBO mixture promoted wound
healing in second degree burn better than SSD cream.
However, further work is needed to analyze each of the
components in MHBO for their beneficial effects on
wound healing.
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